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introduction

With the rapid progress that has been made in recent years, optoelectronic semiconductor applications
have become commonplace in such optical systems as transmission equipment, information terminals,
video/ audio disc players, measurement equipment, medical apparatuses, and much more. Hitachi, for its
part, has contributed to optimization of these systems by developing superior optoelectronic semiconductors
that demonsirate compact size, light weight, low power consumption, high collimating efficiency, excellent
monochromaticity, and high speed direct modulation capability. This data book contains product lineups,
operational features as well as device characteristics, application hints, and data sheets for Hitachi laser
diodes (LDs), infrared emitting diodes (IREDs) and photodiodes.

Safety Considerations

Be sure to avoid direct exposure of human eyes
to high power laser beams emitted from laser

diodes. Even though barely visible to the human
eye, they can be quite harmful. In particular, avoid
looking directly into a laser diode or collimated
beam along its optical axis when the diode is acti-
vated. One simple way to determine the optical
path is to use a phosphor plate or infrared sensitive
camera.

Hitachi certifies compliance with US Safety Re-
g s {21 CFR Subchapter J} on laser products,
as stipulated by the U.S. Department of Health and
Human Services. The Hitachi products shown here
correspond to the-category “CLASS Illb LASER
PRODUCT” in this regulation.
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NOTICE:

[ Hitachi, Ltd. reserves the right to make changes in its products without notice in order to improve
reliability, function or design.

2. Information furnished herein by Hitachi, Ltd. has been carefully checked and is believed to be accurate
and reliable. However, no responsibility is assumed by Hitachi, Ltd. for any damages by the use of
information, products, or circuits described herein ; nor for any infringements of patents or other rights
of any party which may result from its use.

3. No license is granted by implication or otherwise under any patents or other rights of any third party
or Hitachi, Ltd.

4, MEDICAL APPLICATIONS : Hitachi's products are not authorized for use in MEDICAL APPLICATIONS,
including, but not limited to, use in life support devices without the written consent of the appropriate
officer of Hitachi's sales company. Buyers of Hitachi's products are requested to notify Hitachi's sales
offices when planning to use the products in MEDICAL APPLICATIONS.

Copyright © Hitachi, Ltd. 1986. All rights reserved.
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— Laser diodes —

HL7801E GaAlAs LD

HL7801G GaAlAs LD

HL7802E GaAlAs LD

HL7802G GaAlAs LD

HL7806G GaAlAs LD

HL7831G GaAlAs LD

HL7832G GaAlAs LD

HL7838G GaAlAs LD

HL83I1E GaAlAs LD ..

HL8311G GaAlAs LD

HL8312E GaAlAs LD

HL8312G GaAlAs LD

HL8314E GaAlAs LD

HL8314G GaAlAs LD

HL8315E GaAlAs LD

HLP1400 GaAlAs LD

HLP1500 GaAlAs LD

HLP1600 GaAlAs LD

HLI1221A InGaAsP LD

HLI1221AC InGaAsP LD

HL1221B InGaAsP LD

HLI1221C InGaAsP LD

HLP5400 InGaAsP LD

HLP5500 InGaAsP LD

HLP5600 InGaAsP LD

HLI1321AC InGaAsP LD

HL1321FG InGaAsP LD

HL1321P InGaAsP LD

HL1321SP InGaAsP LD

HL1321BF InGaAsP LD

HL1321DL InGaAsP LD

HL1322A InGaAsP LD

HL1322AC InGaAsP LD

HLI1341A S INGaASP DFB LD ...

HL1341AC INGaASP DFB LD ...

HL1341FG INGaASP DFB LD ... ... o i

HL1341BF INGaAsPDFBLD .......................oooiut.

HL1341DL INGaASP DFB LD ...

HL1521A INGaASP LD .. .o

HL1521AC INGaAsSP LD .. ...

HLI1541A InGaAsP DFB LD

HL1541AC InGaAsP DFB LD

HLI1541FG InGaAsP DFB LD

HL1541BF InGaAsP DFB LD

HL1541DL InGaAsP DFB LD
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— Infrared emitting diodes—

HLP20R
HLP30R
HLP4OR
HLP50R
HLP60R
HLP20RG
HLP30RG
HLP40RG
HLP5S0RG
HLP60RG
HE8402F
HEB8403R
HE8403SG
HE8403ML
HE8801
HE8805VG
HE8806VG
HE8807SG
HES8807SL
HESg811
HEI1301R
HE1301SG
HE1301ML
HE1302ML
— Photodiodes —
HR8101
HR8102
HR8202TG
HR1101
HR1102
HR1102CX
HR1103TG
HR1103CX
HR1104TG
HR1104CX
HRI1105TG

GaAlAs IRED
GaAlAs IRED
GaAlAs IRED
GaAlAs IRED
GaAlAs IRED
GaAlAs IRED ...
GaAlAs IRED
GaAlAs IRED
GaAlAs IRED
GaAlAs IRED
GaAlAs IRED ...
GaAlAs IRED . ...
GaAlAs IRED ...
GaAlAs IRED
GaAlAs IRED
GaAlAs IRED ....
GaAlAs IRED
GaAlAs IRED
GaAlAs IRED
GaAlAs IRED
InGaAsSP IRED ...
InGaAsP IRED .....

InGaAsP IRED ... ...
InGaAsP IRED .....

Si PIN Photodiode
Si PIN Photodiode

Si Avalanche Photodiode ............ovuiiiiiinii i 235
InGaAsP PIN Photodiode . ......coouivurin i 236
INGaASsSP PIN PhoIOGIOGE - ... oottt e 238
InGaAsP PIN Photodiode ... ..o.vvvvii 240

InGaAs PIN Photodiode
InGaAs PIN Photodiode
InGaAs PIN Photodiode
InGaAs PIN Photodiode
InGaAs PIN Photodiode
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Jnvisible laser radiation-avoid direct

*exposure to beam*

Peak power 30 mW
Wave lenght 760 ~ 1350 nm
,Class Il b Laser Product”

This product conforms to FDA regulations
21 CFR SUBCHAPTER J.

AVOID EXPOSURE Laser invisible
radiation is emitted from glass window and
monitor output guide, or from fiber pigtail
end and monitor output guide, or from laser
chip mounted on top of header. Before use,
consult appropriate catalogs or manuals.

LASER SAFETY

This Laser device in operation produces in-
visible laser radiation which may be harmful
to the human eye. Avoid directly looking into
the device or the collimated beam along its
optical axis when the device is in operation.

Beam Direction

T

5 HL1321BF Storage temperature Storage temperature
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l HL1321FG Internal Circuit Internal Circuit
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5 HL1541FG ® O @ @
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Po 7., ! Po 7., !
Gl_ass S 1 __3 Glass =l __1__1
window window
@ ® ® 6

1. Photodiode cathode

2. Photodiode anode

3. Laser diode anode (case)
4. Laser diode cathode

1. Laser diode cathode

2. Laser diode anode (case)
3. Photodiode anode

4. Photodiode cathode
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Part no.

1. Hitachi optoelectronic device part nos. indicate the following:

HUOOOOOOO

I* Package type

Chip structure, characteristics

Emitting wavelength
Ex.; 780 nm band: 78
[ 1300 nm band: 13
Product type
Laser diode: L

Infrared
emitting diode: E

Photodiode: R

2. Sample part nos. are given below.

(1) Laser diode example

HL1321AC
A

Chip structure, characteristics

1300 nm light emitted from the device

Laser diode

(2) Infrared emitting diode example

HE8403ML
 on

Chip structure, characteristics

840 nm light emitted from the device
Infrared emitting diode

(3) Photodiode example

HR1102CX
[ oot

Chip structure, characteristics

Photodetectable wavelength range
[ Short wavelengths: 8
Long wavelengths: 1

Photodiode

@ HITACHI 3



Product lineup

Wavelength (nm)

Part no. Structure 800 800 1000 1200 1400 1600 Characteristics
t | | |
HL7801E GaAiAs — '—: I S Py — 5 mW max.
HL7801G double heterojunction — Po =5 mW max.
HL7802E — Py = 10 mW max.
HL7802G — Py = 10 mW max.
“LA{EEE‘_ — P, = 5 mW max.
HL7831G [} Po = 5 mW max.
HL7832G = Py = 5 mW max.
HL7838G = Po = 20 mW max.
HL8311E — Po = 15 mW max.
HL8311G [} Py = 15 mW max.
HL8312E — Po = 20 mW max.
HL8312G [ Po = 20 mW max.
HL8314E H Py = 30 mW max.
HL8314G [ TPy =30 mW max.
HL8315E [an] Po = 20 mW max.
HLP1400 H Py = 15 mW max.
$ HLP1500 = P = 6 MW max.
g HLP1600 H Py = 15 mW max.
§ HL1221A InGaAsP — Py =5 mW max.
S iLi221AC double heterojunction — Py =5 mW max.
HL1221B = P = 1.2 mW max.
HL1221C — Py = 5 mW max.
HLP5400 — Py = 5 mW max.
HLP5500 — P, = 1.2 mW max.
HLP5600 — Py, =5 mW max.
HL1321AC — Py = 5 mW max.
HL1321FG — Py = 5 mW max.
HL1321P — P, = 1.2 mW max.
HL1321SP — P; = 1.2 mW max.
HL1321BF I P; = 1.2 mW max.
HL1321DL — P = 1.2 mW max.
HL1322A H Py = 10 mW max.
HL1322AC i Py = 10 mW max.
HL15621A — |Py=5mW max.
HL1521AC H | Po =5 mW max.
HL1341A InGaAsP — Po =5 mW max.
HL1341AC double heterojunction,| i Po = 5 mW max.
HL1341FG distributed feedback — Py = 5 mW max.
HL1341BF (DFB) — P, = 1.2 mW max.
HL1341DL —i P, = 1.2 mW max.

(Continued)
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Product lineup

Wavelength (nm)

Part no. Structure 600 800 1000 1200 1400 1600 Characteristics
N N S I NS N |
HL1541A InGaAsP ’ 'l—l I Py = 5 mW max.

% HL1541AC double heterojunction, = | Py =5 mW max.

? HL1541FG distributed feedback — | Py =5 mW max.

& HL1541BF  (DFB) [P, = 1.2 mW max.

= "HL1541DL — |B, = 1.2 mW max.
HLP20R GaAlAs — Py = 15 mW min.
HLP30R single heterojunction — Po = 25 mW min.
HLP40R — Po = 35 mW min.
HLPSOR — Po = 45 mW min.
HLP60R — Po = 55 mW min.
HLP20RG — Po =7 mW min.
HLP30RG — Po =12 mW min.
HLP40RG —_ Po =17 mW min.
HLP50RG — Po = 22:mW min.
HLP60RG — Po = 27 mW min.

-g HE8402F GaAlAs — P; = 60 pW typ.

T HE8403R double heterojunction — P; = 80 pW typ.

E HE8403SG — P; = 80 pW typ.

‘E  HE8403ML — P, = 80 uW typ.

§ HE8801 GaAlAs — Po =20 mW typ.

_.".: HE8805VG single heterojunction — Po =20 mW typ.

= "HE8B06VG — Po = 20 MW typ.
HE8807SG bt Po = 20 mW typ.
HE8807SL — Py =15 mW typ.
Hegs gg@éﬁsheterojunction — Fo= 30 mWyp.
HE1301R InGaAsP — P; = 15 pW min.
HE1301SG double heterojunction — P; =15 uyW min.
HE1301ML [ P; = 15 W min.
HE1302ML —i P, = 30 pW min.

* HR8101 Si PIN _ Photodetectable area: 0.8X0.8 mm*®
HR8102 —_ $300 pm*
HR8202TG Si avalanche e | $300 um*

w” HR1101 InGaAsP PIN —_—— e #100 pm*

§ HR1102 —_— $300 pm*

T HR1102CX i $300 pm*

2 HR1103TG . InGaAs PIN - $100 pm*

& HR1103CX I 4100 pm*
HR1104TG I $300 pm*
HR1104CX L $300 pm*
HR1105TG ¥ $80 pm*

* Photodetectable diameter
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Main characteristics

Laser diodes (T = 25°C)

Absolute v i ing! Optical and electrical characteristics
Optical Test )
_ output  Reverse Operating  Storage Beam condition _ Reference
Part no. power,  voilage, iemp., temip., Lasing wavelength,  divergemce, ~—  page
6, X
- A g’ fm
min. typ. max. typ.
HIL7801 series HL7801E 5 2 —10to +60 —40to +80 760 780 800 15X30 3 L
HL7801G 85
HL7802 series HL7802E 10 2 —10to+50 —40to +80 770 785 800 11X30 10 87
HL7802G 89
HL7806 series HL7806G 5 2 —10to +60 —40to +85 775 785 795 14X27 5 91
HL7831 series HL7831G 5 2 —10t0+60 —40to +85 770 785 795 13X35 3 94
HL7832 series HL7832G 5 2 —10to +60 —40to +85 770 785 795 13X35 3 97
HL7838 series HL7838G* 20 2 —10to +60 —40to +80 770 780 795 10X26 20 100
HL8311 series HL8311E 15 2 —10to +60 —40to +80 800 830 850 10x27 10 101
HL8311G 104
HL8312 series HL8312E 20 2 —10to +50 —40to +80 810 830 850 10X27 10 107
HL8312G 110
HL8314 series HL8314E 30 2 —10to +50 —40to +80 810 830 850 10x27 30 113
HL8314G L)
HL8315 series HL8315E 20 2 —10to +50 —40to +80 800 830 850 10x27 10 19
HLP1000 series HLP1400 15 2 0 to +60 0to +80 800 830 850 10X25 10 122
HLP1500 6* —40 to +70 4* 125
HLP1600 15 —40 to +80 10X25 10 127
HL1221 series HL1221A 5 2 0 to +50 0to +60 1170 1200 1230 30%40 3 130
HL1221AC 5 0to +60 30x40 3 133
HL1221B 1.2* —40 to +60 0.5* 136
HL1221C 5 —40 to +60 30x40 3 139
_ HLP5000 series HLP5400 5 2 0 to +50 0to +60 1270 1300 1330 30X40 3 142
HLP5500 1.2* —40 to +60 0.5* 145
HLP5600 5 —40 to +60 30%40 3 148
HL1321 series HL1321AC 5 2 0 to +60 0to +80 1270 1300 1330 30x40 3 151
HL1321FG** 5 2 0 to +60 —40to +80 1290 1310 1330 30Xx40 3 154
HL1321P 1.2% 2 0 to +50 —40t0+60 1270 1300 1330 0.5* 155
HL1321SP 1.2% 2 0 to +50 —40to +60 1270 1300 1330 1.0* 158
HL1321BF! 1.2* 2 0 to +60 —40t0+80 1290 1310 1330 1.0* 161
. HL1321DL* 1.2* 2 0 to +60 —40to +80 1290 1310 1330 1.0* 163
HL1322 series HL1322A 10 2 0 to +60 0to +80 1290 1310 1330 30X40 6 165
HL1322AC 168
HL1341 series HL1341A" 5 2 0 to +60 0 to +80 1280 1310 1340 30X40 3 -m
HL1341AC* 0to +80 172
HL1341FG** —40 to+80 173
HL1341BF* 1.2* 2 —40 to +80 0.5% 174
HL1341DL"! —40 to +80 176
HL1521 series HL1521A 5 2 0 to +60 0to +80 1530 1550 1570 30X40 3 178
HL1521AC 181
HL1541 series HL1541A" 5 2 0to +60 0to +80 1620 1550 1580 30X%40 3 184
HL1541AC* Oto +80 185
HL1541FG' * —40 to +80 186
HL1541BF*+ 1.2* 2 —40 to +80 0.5* 188
HL1541DL'* —40 to +80 190

+ Preliminary specifications ++ Under development * Fiber optical output power, P,
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Main characteristics

Infrared emitting diodes (T = 25°C)

Absol ting Optical and electrical characteristics
Test Test
Tolerable Optical Peak condition condition
Part no. Reverce power  Operating Storage output wave- Spectral ———Capacik —— Reference
voltage, dissipation, temp., temp., power, length*, width, tance, page
R d opr sty o ax |, 't
) (mW) rc) . (] (mW)  (nm) (nm) (mA) (pF)
min. A B C D typ. typ.
HLP HLP20R 3 600 —20to +40 —40to +60 15 o 30 200 30 Ve=0V 195
series  HI P30R ) 2 0000 f=1MHz
HLP40R 35 000 o0
HLP50R 45 o0 o0o0
HLP6OR 55 o o0o0
HLP20RG 3 600 —20 to +60 —40to +80 7 o 30 200 30 Va=0V 198
HLP30RG 12 0 00O f=1MHz
HLP40RG 17 0 00O
HLP50RG 22 0 00
HLP60RG 27 00 o0
HEB402F 3 350 —20to +60 —40to +90 40p** 800to 900 50 100 10 Va=0V 201
HE8403R 3 350 —201to +40 —40to +60 50p** 800t0 900 50 100 10 f=1MHz 203
HE8403SG 3 350 —20to +60 —40to +90 40p** 800 t0 900 50 100 10 205
HEB403ML 3 350 —20to +60 —40to +90 50p** 800to 900 50 100 10 207
HEB801 3 400 —20to +60 —40to +90 6 800t0900 30 150 10 209
HE8805VG 3 300 —20to +60 —40to +90 6 80010900 30 150 10 n
HE8806VG 3 300 —20to +60 —40to +90 12 800t0900 30 150 10 213
HE8807SG ' 3 350 —20 to +80 —40 to +100 10 800t0 900 30 150 10 215
HE8807SL ' 3 350 —20to +80 —40 to +100 & 800t0 900 30 150 10 217
HEB811 3 400 —20to +60 —40to +90 20 780 to 900 50 150 10 219
HE1301R 1.0 300 —20to +40 —40to +60 15p** 1260 to 1340 140 100 30 221
HE1301SG 1.0 300 —~20 to +60 —40to +90 15p** 1260 to 1340 140 100 30 223
HE1301ML 1.0 300 —20to +60 —40to +90 15p** 1260 to 1340 140 100 30 225
HE1302ML ' 1.0 300 —20to +60 —40to +90 30p** 1260 to 1340 140 100 30 227
+ Preliminary specifications * HLP series grouped with peak wavelength ** Fiber optical output power, P,
Grade % (nm)

min. typ. max.
735 760 785
775 800 825
815 840 865
855 880 905

o|0O|m >
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Main characteristics

Photodiodes (T, =25°C)

bsoil i i Optical and elecirical characteristics
Tast Test Test, .

Revers, Operating g Dark condition condition condition oo ce
Part no. voitage, temp., temp., current, Capacitance, Sensitivity, page

Vg Topr Tag foanx Va C, S

v) (c (c) (nA) v) (pF) (mA/mW)

typ. typ. min.
HRB101 100 010480 —d5i0+it0 2 10 10 V=10V 04 V=10V 231
f-iMHz o, —830mm
HR8102 100 —40t0+80 —45t0+100 05 10 15 04 233
HRB202TG* —40t0+80 —45t0+100 05 09XV, 15 V=150V 235
=1 MHz
HR1101 20 —4010+80 —45to +100 7 10 20 V=10V 045 Va=10V 236
- f=1MHz — A= 1300

HR1102 15 —4010+80 —45to+100 20 10 9 e 045 ,A:‘;n — 70 mi 238
HR1102CX 15 —40t0+80 —40to +100 20 10 10 06 240
HR1103TG* 20 —40to+80 —45to+100 1 5 10 Ve=5V  09typ. V=5V 242
HRT103CXT 20 “4010 180 —401t0+100 1 5 12 f=1MHz G otp, e 1850mmyy
HR1104TG* 20 —40t0+80 —45t0+100 § 5 5 V=5V  08typ. Va=5V 244
HR1104CXF 20 “4010+80 —40t0+100 5 5 6 f=1MHz  oe, e 1850Mmyg
HR1105TG*™* 20 —40t0+80 —45to+100 1 5 08 0.9 typ. 246

+ Preliminary specifications ++ Under development
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Package variations

Laser diodes

Packages Features Applicable products
Open-air ' ® For experimental use ) HLP1400, HL1221A, HLP5400,
type ‘ ® For module assembly HL1322A, HL1341A, HL1521A,

HL1541A

® For module assembly
e Chip carrier stem

AC-type

HL1221AC, HL1321AC, HL1322AC,
HL1341AC, HL1521AC, HL1541AC

Hermetically- e With monitor guide
sealed

type

C-type

HLP1600, HL1221C, HLP5600

® With built-in monitor-photodiode
@ Three leads

HL7801E, HL7802E, HL8311E,
HL8312E, HL8314E, HL8315E

® With built-in monitor-photodiode
® Three leads

HL7801G

G-type
© With built-in monitor-photodiode HL7802G, HL7806G, HL7831G,
e Three leads HL7832G, HL7838G, HL8311G,
HL8312G, HL8314G
G-type

@ HITACHI
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Package variations

Packages Features Applicable products
Hermetically- & With built-in monitor-photodiode HL1321FG, HL1341FG, HL1541FG
sealed e Four leads
type '

FG-type
Fiber- e With multimode fiber HLP1500, HL1221B, HLP5500
pigtail ¢ With monitor guide
type
B-type
e With multimode fiber HL1321P
o With built-in monitor-photodiode
iy
-
P-type

e With single-mode fiber HL1321SP
© With built-in monitor-photodiode

o For high frequency HL1321BF, HL1341BF, HL1541BF
o Butterfly-type package

o With single-mode fiber

o With built-in cooler

e With built-in monitor-photodiode

o Dual-in-line type package HL1321DL, HL1341DL, HL1541DL
e With single-mode fiber
> ® With built-in cooler
o> © With built-in monitor-photodiode

DL-type

10 @ HITACHI



Package variations

Infrared emitting diodes

Packages Features Applicable products
Open-air ® For experimental use HLP20R, HLP30R, HLP40R,
type i ® For module assembly HLP50R, HLP60R, HE8403R,
HE1301R
|
R-type
Hermetically- © Flat glass window HLP20RG, HLP30RG, HLP40RG,
sealed . ® Longer cap than SG-type's HLP50RG, HLP60RG
type ¥
i
RG-type
e Flat glass window HE8403SG, HE8801, HE8807SG,
. HE8811, HE1301SG
P
|
SG-type
e Flat glass window HE8805VG, HE8806VG
|
i
VG-type
® With microball lens HE8403ML, HE1301ML, HE1302ML
¥
ML-type
e With lens cap HE8807SL
¥
SL-type
© With built-in optical fiber rod HE8402F
{4
-
il
F-type
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Package variations

Photodiodes
Packages Features Applicable producis

Open-air e For module assembly HR1102CX, HR1103CX, HR1104CX

type e Chip carrier stem

\}f{i

CX-type

Hermetically- e Flat glass window HR8101

sealed © Two leads

type

QG-type
o Flat glass window HR8102, HR8202TG, HR1101,
e Three leads HR1102, HR1103TG, HR1104TG,
. HR11051G
I
TG-type

12
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I. Symbols and definitions

1. The absolute maximum ratings

The absolute maximum ratings specified in this  specified.
data book are the values which should not be ex-
ceeded under any condition. They are defined at
the case temperature, T¢, of 25°C unless otherwise

The absolute maximum ratings of laser diodes
(LDs), infrared emitting diodes (IREDs) and
photodiodes are defined individually as follows.

Table I-1. Absolute Maximum Ratings

Applicable devices

Photo-
Items LDs IREDs diodes Definitions
Optical o Maximum tolerable output power under CW operation. The value
output with no kink phenomenon in light vs. current characteristics tFig. I-
power, P, P; 1). The power of device with fiber pigtail is shown as fiber optical
output power, Py
Forward o o Maximum tolerable current under CW operation.
current, |
Reverse o o o Maximum tolerable reverse bias applied to a device. For the LDs
voltage, Vg with built-in photodiode, the reverse voltages of photodiode, Vreoy
and LD, Vi, are specified respectively.
Tolerable o Maximum tolerable power dissipation of diode under CW opera-
power tion.
dissipation,
Pd
Operating o o o Case temperature range under which a device can safely operate.
temperature, This value differs according to package type, open air vs. hermetic
Topr type.
Storage o [¢] o Ambient temperature range under which a device can be safely
temperature, stored. This value also differs according to package type.
stg
e
{
\ /

N ‘> There is no kink phenomenon

below the certified value, Pg.

-
o

i Optical output power, Pg

o

Forward current, Ig

Figﬁre I-1. Light vs. Current Characteristics
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Symbols and definitions

2. Optical and electrical characteristics

The limit values and the typical values of optical
and electrical characteristics are described in this
data book as much as possible for user’s conve-
nience at the application to eleciricai circuiis and

optics.

The definitions of opticai and eiecirical charac-
ieristics are iisied beiow.

Items

Table I-2. LD Optical and Electrical Characteristics

Definitions

Optical output power,
Po, Py

Optical output power under the specified forward current, I..

| is defined as the sum of |, 'and a specified current value for each type. This value,
I, varies depending on each device because of difference of I, (Fig. I-2).

The powerof device with fiber pigtail is shown as fiber optical output power, Py.

Monitor power,
P

m

Optical output power for monitoring at the specified forward current, I, or optical
output power, P,

Threshold current,

Im

Forward current at which a diode starts to lase (Fig. I-2).
Practically, this value is specified as the crossing point of x axis and the extension of
line B, where “A” is spontaneous emission region and “B” lasing region.

Lasing wavelength, A,

Maximum intensity wavelength in a spectral distribution (Fig. I-3).

Beam divergence parallel

to the junction, 6,
Beam divergence per-

pendicular to the junction,

61

Divergence of light beam emitted from a laser diode is described in Fig. -4 (a).
6, is the full angle at a half of the peak intensity in the parallel profile (Fig. |-4 (b)).
8, is the full angle at a half of the peak intensity in the perpendicular profile (Fig. I-4

(c)).

Slope efficiency, n

Optical output power increment per unit drive current in lasing region (B region) of
Fig. I-2.

Monitor current, Ig

Current of photodiode operated at the specified optical output power, P, or P;.
It applies only to a device with built-in photodiode.

Dark current, Ipapx

Leakage current of photodiode when the specified reverse voltage is applied without
any light input to a photodiode chip.

Rise time, t,
Fall time, t;

Rise time, t,, is time required for light intensity to rise from 10 to 90% of maximum
output power when drive current is switched on.

Fall time, t, is time required for light intensity to fall from 90 to 10% of maximum
output power when current is switched off. (Fig. I-5)

Spectral width, AL

Full ‘width at half maximum when the spectrum pattern has been approximated to
Gaussian.

Capacitance, C,

Junction capacitance when specified reverse bias voltage is applied.

Fnl Single-longitudinal-
‘5 mode .
(=] ~ c
o Q
K]
5 £
g £
a Pop————————— g
5 |
2 | Ap [E——
.;& | Wavelength, 1
° | Multi-longitudinal-
K] B | o 1 . mode :
= (2] 1 .
I3 : S W \v#— Curve approximated
o A | E to Gaussian
0 4 P \
2
-

Forward current, Ig

nﬂﬂ, I

—_—
Ap Wavelength, 1

Ir

Figure I-2. Light vs. Current Characteristics
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Figure |-3. Lasing Spectrum
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Symbols and definitions

Table I-3. IRED Optical and Electrical Characteristics

items Definitions

Optical output power, Total optical output power emitted from chip at specified forward current (Fig. I-6).

Po. P The power of device used in fiberoptic transmission is shown as fiber optical output
power, P;.

Peak wavelength, A, Maximum intensity wavelength in a spectral distribution (Fig. I-7).

Spectral width, AL Wavelength width at half the peak intensity of the peak wavelength (Fig. I-7). This dif-
fers according to junction structure, single vs. double heterojunction structure.

Beam divergence, 6, Full angle at a half of maximum peak intensity.

Forward voltage, V, Forward voltage at specified forward current input.

Reverse current, Iy Leakage current when specified reverse voltage is applied.

Capacitance, C, Junction capacitance when specified reverse bias voltage is applied.

Rise time, t, Rise time, t, is time required for light intensity to rise from 10 to 90% of maximum

Fall time, t output power when current is switched on.

Fall time, t,, is time required for light intensity to fall from 90 to 10% of maximum
power when current is switched off (Fig. I-5). .

Output
waveform
f 9
Z % 3
23 @
e
£ N NS
£ e 2
S 43 j
] s
Time — e
0 0 Figure I-5. Definition of Rise & Fall Time
b= x direction le——ly direction
8, /28
(b) ()
Figure I-4. Beam Divergence 1.0
0.8
2 z
s 2
t £
= 15 P c 0.6
ﬂi / g 41
: H
810 e 04
5 £ /
g / 2 \
3 . T 02 /
— fe) e .
3 /
=
=3
o
(o] 40 80 120 160 200 0
-40  -20 ip 20 40
Forward current, Ig (mA) Spectral distribution (hm)

Figure I-6. Light vs. Current Characteristics Figure |-7. Spectral Characteristics for HLP30ORG
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Symbols and definitions

Table I-4. Photodiode Optical and Electrical Characteristics

items Definitions )

Dark (_-ur_rem,wlprmK Leakage current of photodiode when the specified reverse voltage is applied without
any light input to photodiode chip.

Capacitance, C, Junction capacitance when specified reverse voltage is applied.

Sensitivity, S Photovoltaic current increment per unit light power input.

Rise time, t,, is time required for light intensity to rise from 10 to 90% of maximum
output power when drive current is switched on.

Fall time, t, is time required for light intensity to fall from 90 to 10% of maximum
output power when current is switched off. (Fig. I-5)

Photosensitivity satura- Reverse voltage value corresponding to the point where the straight line connecting
tion voltage, Vg Vg =5V and Vg = 10 V crosses the S axis.
%) T
. '
z :
2 H
£ '
c 1
@ ]
7] '
'

Vas 5V
Reverse voltage, Vg —*

18 @ HITACHI



II. Fundamental characteristics

1. LD fundamental characteristics

1.1 Light vs. current characteristics under
CW operation

One of the fundamental parameters of LDs is
optical-output-power vs. forward-current (light vs.
current) characteristic. Figure 11-1 shows a measur-
ing setup for light vs. current characteristic under
CW operation.

The photodetector with proper response and ef-
fective photosensitive area is first required for
measuring LD’s optical characteristics.

The measuring setup for light vs. current charac-
teristics under CW operation is shown in Fig. 1I-1.

A photocell of more than 20 mm dia. is recom-
mended which is provided with enough photosensi-
tive area to take-in full light power without a lens.
The suitable distance between a photocell and an
LD chip is 5 to 10 mm. Since photovoltaic sen-
sitivity varies with devices, each photocell must be
calibrated with a standard cell and R: must be ad-
justed accordingly before this setup is actually used.
A device must be mounted on a copper or
aluminum heat radiator of about 30 X 40 X 2
mm?® especially for CW testing. Because the heat
generated from a chip itself degrades the device
characteristics and life time. ’

o L —=

Ri
0~15Vv
0.054F
1Q ﬂ
Recorder (X)

PD : Large area Si-solar cell for short-wavelength range LD
- Large area Ge-photodiode for long-wavelength range LD
R1 =10to 509Q for short-wavelength range LD
=100to 300Q for long-wavelength range LD
R2 ~20Q for 10mV output at 1 mW optical power
L =10 mm for short-wavelength range LD

=6 mm for long-wavelength range LD

5V

$

Recorder (Y)

Figure Il-1. Measuring Setup for Light vs. Current Characteristics under CW Operation

® HITACHI
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Fundamentai characteristics

Light vs. current characteristics and dL/dl vs. 1 Temperature dependencies of 1, and = for the
characteristics for the HL1322A are shown in Figs. HL1322A are shown in Figs. ii-4 and 1i-5 respec-
11-2 and -3 respectively. tively.

15 0.3

Tc=0C
;E \ e 0°C
& 50° = Te=0C

< <
€10 4 E ool
5 2 —~— 1 25°C
z € T~—-s0c
2 Kl
‘g 3
s ® 0.1
o
8
I
o

(4] 50 100 150 (o] 50 100 150

Forwaid cuirent, I (mA) Forward current, If (mA)

Figure ii-2. Light vs. Current Characteristics Figure 1-3. dL/dl vs. | Characteristics
for HL1322A for HL1322A
'g 200
= 100
£ 50 To=72K —
e .
3
o o
o 20
o
‘é 10
£ 5
-20 [0] 20 40 60 80

Case temperature, Tc('C)

Figure ll-4. Temperature Dependency of |, for HL1322A
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Fundamental characteristics

1.2 Light vs. current characteristics under diode as a photodetector. Sampling- measurement of
pulse operation photovoltaic current should be made when it be-

A measuring setup example for light-current comes stabilized.

characteristics under low frequency up to several 10
kHz with low duty (about 1%) pulse operation is
shown in Fig. II-6, which employs a PIN photo-

Figure 1I-7 shows pulse light vs. current charac-
teristics for the HL1322A.

0.3
<
£
: ~
£ 02
N N
o
c
o
L
% 0.1
(]
o
K]
»
[0}
-20 (o] 20 40 60 80
Case temperature, T¢ (°C)

Figure II-5. Temperature Dependency of n for HL1322A

Vripp) =5V

Sampling
0.S.C. X-Y
oY Recorder
X ]

Figure 1-6. Measuring Setup for Light vs. Current Characteristics under Low-frequency Pulse Operation
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Fundamental characteristics

1.3 Lasing spectrum

1asing specirum {longitudinal mode) is one of
damental  characteristics. Spectrum  at
modulation is an important factor of LDs for trans-
mission use; particularly, modulation-frequency de-
pendency of spectral width, 4\, is important. A
measuring setup for spectrum at modulation is
shown in Fig. 11-8.

LD i

Figure II-9 shows temperature dependency of
lasing spectrum for the HL1322A. The temperature
coefficient of wavelength is about 0.3 nm/°C.

Opt iChﬁ ""li}l" power d per \dpmw nf laging spec-
Figure 1I-11 shows modulation dependency of

spectral width, 4. The higher bit rate is, the larger
Ax becomes.

40

35

30

Duty 1%
/ 10%
/ 30%
50%

/—*CW

25

20

Tc=25C

Optical output power, Po (mWwW)

10

Y 100

200

Forward current, |g (mA)

300

Figure Il-7. Pulse Light vs. Current Characteristics for HL1322A
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Fundamental characteristics

SG; Signal generator

PPG; Pulse pattern generator

Opt. SA; Optical spectrum analyzer
Bias-T; Bias unit

MMF; Multi mode fiber (1 m)

Att; Attenuator

LD Bias

Figure II-8. Measuring Setup for Spectrum at Modulation

Po=6mwW
ch=60'c
i
l 50°C
.|Il (1T
z I 40°C
[7}
S ullll
E
F 30°C
s "
[
o
20°C

nlll N
10
il

[0
y llh..

M

1290 1295 1300 1305 1310 1315 1320 1325 1330
Wavelength, A (nm)

WIS NI T FTETE T

Figure II-9. Temperature Dependency of Wavelength for HL1322A
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Fundamental characteristics

Tc=25C
‘ Po=10mwW
I|| \Illl..
z
73
c
E l mwW
g .|I Illl
=]
©
‘D
4
3mwW
alll,
TmwW
alll

1295 1300 1305 1310 1315 1320 1325
Wavelength, A (nm)

Figure 1I-10. Optical-output-power Dependency of Wavelength for HL1322A

6
Ibias <ltn
Po=3mW
— b
£
=
g 4 Spl. 1
<
5
23
© Spl. 2
§ 2 Spl. 3
& ! Spl. 4
. Spl. 5
o5
cw 200 400 600 800 1000

Bit rate (Mb/s)

Figure -11. Spectral Width vs. Transmission Bit Rate for HL1 322A
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Fundamental characteristics

1.4 Far field pattern (FFP)

FFP is the light intensity profile measured in
two directions as function of angle: parallel and per-
pendicular to a device (the active layer of an LD
and arbitrary for IRED). The measuring setup for
FFP is shown in Fig. 1I-12, which employs the
same drive circuit as that for light vs. current char-
acteristics measurement under CW operation. Use
a PIN photodiode with small photosensitive area or
an APD as a photodetector. The distance between
the detector and an LD is about 10 cm. Set the
emitting point of LD at the center of the turn table.

Use of a potentiometer is effective to translate the
rotation angle to voltage.

FFP of HL8311 series is shown in Fig. 11-13 for
various power output.

They lase at stable transverse fundamental
mode, namely with single peak in FFP approxi-
mated to the gaussian curve. FFP grows its height
proportionally to optical output power and has no
peak point steering or no light distribution width
change within the maximum ratings.

r—‘L

PD

|

Recorder (Y)

“

Turn table

Recorder (X)
PD: Small area PIN
or APD detector
L: 23 to 10cm

Figure 1I-12. Measuring Setup for Far Field Pattern
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Fundamentai characteristics

1.5 Pulsc-respense characteristics suitable for this setup.

A measuring setup for pulse-response charac-

terisiics is siown i Fig. 1l-14. Pulse signals are - F'.gllr?;fi:l(.’,ﬂ_sjlo“;s, an exainpic
generated with a PPG. A fast-pulse-response PIN for ihe HELI3ZZA. AS seen i 1 othis
photodiode or APD (avalanche photodiode) is HL1322A responds cnougn up 10 1. Lvrs
T
Parallel Perpendiculer

3 Po=15mW Po=15mw

7]

f

o

x

g 10mwW 10mwW

z

(%]

=4

£ Smw 5mW

=

£

°

4 N J

-40 -20 o} 20 40 -40 -20 0 20 40
Angle, 8, (deg.) Angle, 6, (deg.)

Figure II-13. Optical-output-power Dependency of Far Field Pattern for HL8311 Series

SG; Signal generator

PPG; Pulse pattern generator
Bias-T; Bias unit

Amp; Amplifier

Att; Attenuator

Figure ll-14. Measuring Setup for Pulse-response Characteristics
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Fundamental characteristics

° T
-—r_l— Drive current
i |
—!‘,’—I— Optical output
i
Z2
=5
g 10mW]----
&
-
&
3
® Tc=0C
0
g1
\25'\
50°C
]
Ith/2 Ith

DC bias point

Figure 1I-15. Bias Point Dependency of Pulse Delay Time for HLP1400
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Fundamental characteristics

Transmission speed Eve patterns for HL1322A

200 Mb/s

400 Mb/s
1 o iTﬁ | . :

800 Mb/s @"Gﬂ"{”‘:
Ll N ST
ol Bl i b3

1400 Mb/s

Figure lI-16. Eye-pattern Characteristics at Pulse Modulation for HL1 322A
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Fundamental characteristics

1.6 Frequency characteristics is shown in Fig. 1I-17. A measurement example of

A measuring setup for frequency characteristics frequency for the HL1322A is shown in Fig. 11-18.

NA Att iy H — Att
z Ly - >b

PD

LD Bias

Bias

NA; Network analyzer
Bias-T; Bias unit
Amp; Amplifier

Att; Attenuator

Figure II-17. Measuring _Setup for Frequency-response Characteristics

10

Po=5mwW
i=2mApp

Gain (dB)

-20

o 1 2 3 4 5
Frequency (GHz)

Figure 1l-18. Frequency Characteristic for HL1 322A
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Fundamental characteristics

1.7 Mode hopping noise

A measuring setup for LD noise is shown in
1119, Set the frequency range to be measured
suitable for each device application.

Measurement should be carried out after getting
rid of external noise. For measurement under tem-

perature below the room temperature, take care not
to cut off the optical path due to condensation.
Measurement in dry air or dry nitrogen is recom-
mended.

Figure 11-20 shows an example of noise vs. case
temperature.

Peltier
Element

Peltier
Controller

-

| NA
—Xo.zs

Thermometer

Spectrum
Analyzer

N

Amp. Amp.

Bias-T

X-Y
Recorder

Figure 1I-19. Measuring Setup for Noise

f =3 to 13MHz
Bandwidth = 300kHz
Po =3mW
.60

5 70

z

» 80

90 A
10 20 30 40 50

Case temperature, Tc ('C)

Figure 1I-20. Noise Measurement Example
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Fundamental characteristics

1.8 Polarization ratio of LDs

The measuring setup for polarization ratio is
shown in Fig. 1I-21. An objective lens collimates
the light emitted from an LD to form parallel
beam. In this case, use of an infrared phosphor
plate is helpful to detect light. Choose the measure-
ment equipment with appropriate aperture and
photosensitive area not to disturb the parallel beam
input. Polarization ratio is calculated with the maxi-
mum and minimum values of a power meter while
turning a polarization prism.

Polarization phenomenon of an LD is illustrated

in Fig. 11-22. Electric field oscillates in parallel to
the active layer, and magnetic field in perpendicu-
lar.

Polarization ratio depends on optical output
power and numerical aperture. The polarization
ratio vs. power output for the HL7801 series and
HLP1400 are shown in Fig. 11-23 (a) and (b) re-
spectively. Polarization ratio is larger when optical
output power is higher or NA (numerical aperture)
of an objective lens is smaller. For the C-type pack-
age, polarization ratio is still kept high due to its
optical isotropic window glass.

R
Lens Polarizer
'Lb /
0.054F N N N Power
0~15v o meter

/ /

Specular Specular

beam beam

Figure lI-21. Measuring Setup for Polarization Ratio

Figure II-22. Polarization Ratio of LD

B HITACHI ' 31



EFundamental characteristics

100 | 1000
/l?lA=O.25 L
=
500
80 /’
= 4
g / 2 NA=0.12 4 b
® 60 v & 200 / %
o E /
g / k= 4 L
2 / & 100 ‘
© S
- 4 g %
50 —
4 =
20 NA=0.65
20
[0} 1 2 3 4 10
Optical output power, Po (mW) 05 1.0 2 5 10 20
Optical output power, Pg (mW)
(a) HL7801 series (b) HLP1400

Figure 11-23. Optical-output-power Dependency of Polarization Ratio
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Fundamental characteristics

2. IRED fundamental characteristics
2.1 Optical output power

Optical output-power measuring method under
CW operation

An optical cone is used for measuring optical
output power under CW operation. The optical
cone gathers all light from the IRED and leads it to
a photocell (see Fig. 11-24). Photocells should be
calibrated beforehand against a standard cell, since
their photovoltaic current will vary from cell to cell.
Since under CW operation, optical output will fluc-
tuate significantly during the measurement due to
heat generated by the chip, a copper or aluminum
heat radiator of larger than 30 X 40 X 2 mm?
should be attached to IREDs before testing. An ex-
ample of the optical output-power measuring setup
is shown in Fig. 11-25.

Optical output-power measuring method under
pulse operation
An example of the measuring setup for optical

output-power under low pulse operation (some kHz
to some 10 kHz) is illustrated in Fig. 11-26. The
light vs. current characteristics of the HLP30RGD
are shown in Fig. 11-27.

Under pulse operation, light vs. current linearity
and peak values of optical output power are more
favorable than under CW operation, because of
lower average current and less temperature increase
at the junction. However, attention should be given
not to exceed maximum ratings during operation,
measuring or mounting.

A measurement setup example for high-speed
pulse response is given in Fig. 11-28. It is recom-
mended that a high-speed PIN photodiode or ava-
lanche photodiode able to respond to a several
GHz order be used as the photodetector in this
measurement. Figure 11-29 shows a measurement
example of high-speed response characteristics.

Photocell

\Fosorsss.
D

IRED

Heat sink

Digital
voltmeter

Optical cone

Figure II-24. Optical Output-power Measuring
Method under CW Operation

Figure II-25. Measuring Setup for Optical Output
Power under CW Operation

Pulse
generator

Current probe
5mV/1mA

Figure II-26. Measuring Setup for Light vs. Current Characteristics under Low Frequency Pulse Operation
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3
duty 1%
10%
g 30%
4 2 50%
2 y 4
=
S ° '/ /] ——<—D.C.
E T:u, . -
2% . I I I |
§ g g
o5 1 z
£s % o
g2 /4 w T
Pulse width
100us constant
duty =Pw/T % 100(%)
(o] 200 400 Tc=25C
Forward current, I (MmA)
Figure II-27. Light vs. Current Characteristics for HLP30RGD
20dB x5
LALI Att.
Trigger
PG | our 20dB
[ ]
JL }B A
Pulse width: 50 ns
Sampling
oscillo- -
scope Trigger
X-Y
recorder

Figure 11-28. Measuring Setup for Fast Pulse Response Characteristics
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Pulse response wave form

5ns

Rising (magnified) Falling (magnified)

t,=1.3ns 0.5ns

Figure 1I-29. High-speed Response Example for HE1301SG
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Fundamental characteristics

Optical output-power measuring method for fiber-

Figure 1i-30 shows the measuring method for
.

opiicai ouipui-power ai iiber-ends under CW opeia-
iion.

Figure 11-31 shows an example of the light vs.
current characteristics for the HE1301R.

The main methods for coupling fiber to an
IRED are the direct coupling method and parabolic-
rod-lens coupling. The former is suitable for meas-
uring fiber-end optical output power in R-type
(open-air type) packages, and the latter in SG-types

(hermetic-seal, glass-window types). This will be
explained in more detail in Section 2.7, ‘‘Optical
fiber coupling efficiency.”

Temperature dependency of optical sutput power

Optical output power from IREDs fluctuates
along with temperature change in the p-n junction.
Figure 11-32 gives a measurement example of opti-
cal output fluctuation when IRED case temperature
was varied. Temperature coefficients of optical out-
put power are —0.8%/°C (typ.) for the HE8801,
HE8805, HE8806 and HLP series, —0.5%/°C
(typ.) for the HE8811 and HE8403 series and
—0.4%/ °C (typ.) for the HE1301 series.

Photode-

IRED

tector

—fp—vp—] Power

meter

—
GI50/125 fiber
1.6m

Figure 11-30. Measuring Setup for Optical Output-

power at Fiber-ends

_ 10 HEB801, HEBB0B, HEBB06
X HE8403, HE8811
g 120 <
g HE1301 e
5 100 i W
E e
3 8o \ N
Q
§ N
2 60
2
R
[
o
40
-40 -20 0 20 40 60

Case temperature, T¢ ("C)

25 T
Tc=25C
20|
s
2
oo 15
/
: /
Qo
?& 10
p=3
o
®
Q
g
8- 5
0

50 100 150
Forward current, Ig (mA)

Figure I1-32. Temperature Dependency of Optical
Output Power

36

Figure II-31. Light vs. Current
Characteristics for HE1301R
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Fundamental characteristics

2.2 Emitting wavelength

Spectral distribution measuring method

A spectroscope is normally used to measure the
spectrum of the emitted wavelength. To draw light
emitted from the IRED into the spectroscope,
either a bundle fiber is used or light is coupled with
a condenser lens. Figure I1-33 shows the measuring
method using a bundle fiber.

Temperature dependency of wavelength

In the same way as with optical output power,
temperature changes cause the wavelength distribu-
tion to fluctuate. Therefore, sufficient attention
should be paid to releasing heat from the device.
Figure 1I-34 shows temperature dependency of the
wavelength for the HLP30RGD.

As shown in Fig. I11-35, the peak wavelength be-
comes longer, spectral width wider and optical out-
put power lower when the temperature rises.

Spectroscope

D.U.T.
(IRED)

Bundle
fiber

Figure 1I-33. Spectral Distribution Measuring Method

E 960
£
a
~ 920 .0 SPL1
£ -0 SPL2
> 880 ====X5p1 3
8
S 840
©
3 800
x IF=200mA
& 760

-20 o 25 50 75

Case temperature, T¢ ("C)

IF =200mA
]
2
o
(=%
p
3
o
5
=}
g
& Tc=60"C
2 40
2
2 N[
\\N 20
74
800 820 840 860 880 900 920 940 960
Wavelength, A (nm)

Figure 1I-34. Temperature Dependency of
Wavelength for HLP30ORGD

Figure lI-35. Temperature Dependency of Optical
Output Power for HLP30RGD
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Fundamental characteristics

2.3 Far field pattern (FFP)

An FFP is the light intensity profile used to ob-
tain the relation between the angle and optical out-
put by placing a photodetector far enough distance
away that the size of the iRED emitiing area can
be neglected. Figure 11-36 illustrates the FFP meas-
uring method. It employs the same driving circuit
as the measuring setup for light-current charac-
teristics under CW operation. It uses a PIN photo-
dicde or an avalanche photediode (APD) with a
minute sectional area as its photodetector. The
IRED is fixed so that emitting area is aligned with

the center of the turntable. Light intensity input
into the photodetector is measured by rotating the
turntable, and the reiation beiween the light inten-
sity and the turning angies is obiained.

Since the chip surface of Hitachi IREDs is
dome-shaped, uniform optical output is maintained
at each angle. However, devices in RG and SG
packages have different light intensity profiles than
those in R packages due to interference or reflec-
tion from their sidewalls. FFP measurement exam-
ples are shown in Fig. 1I-37.

Volume

~10cm

IRED

Controller

XY recorder

Figure 1I-36. FFP Measuring Method
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IF=200mA
z
o +
c
8
£
£
2 -SPL1
2
5 SPL2
&
%/ SPL3

-90 -60 -30 0 30 60 90

Radiation angle (deg.)

Relative light intensity
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Figure I-37. FFP Examples
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2.4 Near field pattern (NFP)

Apn NFP can be observed with an infrared
by operating the IRED under continuous
waves (CW) and collimating the emitted light to a
parallel beam with a lens (see Fig. 11-38). The
amount of incident light into the infrared camera
should be controlled with an optical attenuator,
since too much incident light causes halation.

The emitting area is magnified from the upper
surface of the IRED chip and observed wider than
actual size, due to the lens effect of the dome-

shaped GaAlAs crystal layer. At this time, the ap-
parent diameter {effective diameter) will differ ac-
cording to chip structure. Effective diameter is de-
fined as half of the peak light intensity of the NFP,
as shown in Fig. 11-39. The effective diameters are
520 pum (typ.) for the HLP series of 600 um dome
(chip) diameter and 360 um (typ.) for the HE8801
and HE8811 of 400 um dome diameter. And 150
wm for current confinement types such as the
HE8402F, HE8403 and HEI301 seiie
shows a measurement example of effective di-
ameters for the HE8801.

o T4
S 11-

CRT
R
Optical attenuator Image converter
1
A ,’A"'
emty 1T |
IRED — 1 |
— (oo}
- Lens U
T
| I
Figure 1I-38. NFP Measuring Method
—T—100%
—— 50%
i
7
NFP |
1
]
|
1
1
1
}
HE8801 effective diameter (um)
/ v, Dome
Effective diameter
diameter
Figure 11-40. Effective Diameter Examples for

Figure 1I-39. Effective Diameter and NFP

HE8801
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2.5 Current destruction

Sufficient care should be taken when switching
on the power or carrying out pulse operation to not
create an excessive current flow that may destroy
the IRED. Measurement values of current destruc-
tion are shown in Fig. 11-41. IREDs should be op-
erated at value below half this destruction current
and in a region where the light-output-current char-
acteristic is not saturated.

A serial protection resistor, R, should be in-
serted in the drive circuit for CW operation to pre-
vent excessive current flow (see Fig. 11-42). When

using a constant voltage supply, the supply voltage,
Ve, should be set as high as possible to avoid cur-
rent fluctuation due to forward voltage variation
from device to device and temperature changes.
When using a constant current supply, be careful to
set the resistance value, Rg, high enough that ex-
cessive current does not flow before the current
limitter starts functioning after the power source is
switched on.

Figure 11-43 shows a destructive-current meas-
urement example when forward or reverse ex-
cessive current (surge current) is applied to the
IRED.

10
Tc=25C
Condition: One shot pulse
5 Criteria  : VF short ten times
B —
< 2f
E ] tweamg
RL N SRR 1
5 \_} HE8801
i i
3 osf l\
' % -— HE8811
—_—
1 \x HES403R,HE8402F I
————""9R.HEB402F
L i
0.2F
0.1 1 1 1 1 1 1 1 1 1
05 1.0 2 5 10 20 50 100 200 600 1000 2000
Pulse width, Py (ms)

Figure lI-41. Destructive Current

a) When using constant voltage supply
_ Vec—VE

b)

Rs

Vec - Supply voltage
VE: Forward voltage (V)

IF : Forward current (A)
When using constant current supply
Veo—V,
Rg=—-C0—YF
IF max.
Vco:  Unloaded supply voltage (V)
VF . Forward voltage V)
IF max : Forward current (A)

(Q)
IF
v)

maximum rating

Figure 1-42. Power Supply for CW Operation
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Figure II-43. Durability against One-pulse Surge

G HITACHI




Fundamental characteristics

2.6 Transient thermal resistance

be designed. Figure 11-44 shows examples of tran-

The life time of IREDs depends heavily on their sient thermal resistance characteristics.
junction temperature. Adequate heat release should

3
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Figure lI-44. Transient Thermal Resistance Examples
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2.7 Optical fiber coupling efficiency

Figure 11-45 shows the coupling efficiency when
connecting various types of optical fiber with
IREDs. Figure 1I-46 shows changes of light inpul
into optical tiber when varying the distance from
the chip surface to the fiber tip. The reduction rate
of optical fiber output is about 12 to 24%/ 100 um
at distance Z. Figure 11-47 shows the fiber coupling
reproducibility of HE8402F which accommodates
iibers wiiit aid connectors. Reproducibility and
device rotation show good performance within an
output variation of 0.5 dB.

The fiber can either be processed or a lens used
to obtain larger optical output. Optical output can

be increased as much as 1.2 times by using fibers
with tips made hemispherical through an electric
discharge process.

By using a parabotic-rod or similar lens {see Fig.
11-48), almost the same fiber output can be ob-
tained as with direct coupling method (see Fig. 1I-
49) even when some distance separates the chip
surface and the fiber tip. Therefore, SG-type de-
vices with caps are expected to realize about the
same fiber output as the R-types. Figure 11-50
shows the relation between the fiber output of
IRED chips in R packages measured through the
direct coupling method and that of IRED chips in
capped SG packages measured through the
parabolic-rod-lens coupling method.

5,000
Symbols | Fiber type P
G |GI-50,NAO2 A,
A | GI-85,NAO.2 T X
2.,000[[_x__|S1-100, NA0.25 _’__ W
o Polymer clad 9‘0
250 NA 0.3 & ~
1,000 |Fiber edge: flat L
7%
500 T2
= X:]
s &2 e
3 A /\*//V)C_
5] {
£ 200 A o9 | |
4 e 3
2 r Al
=] / 2114
5 100 7
a HH A
= 'A' II
P,
E’ 50 y
= v _
A/, Measured samples
20 Part No Operating conditions
'// : Po (mW)__|_@IF (mA]
1 HE8403R 4 100
10 HEBB11" 6 150
{ HEB801" 3 150
T HLP40R 44 200
5 | * without glass window

50 100 200 500 1,000 2,000 5,000

[NAZ2 X (core sectional area)] (sm?)

1.0 Distance from
chip to fiber |
- 08 /, /\ Z=0
§ ///\\ \ Z=100um
5 o // \-2=-200um
§ Z=300xm
2
E 0.4
o
2
kS
[
o< 042—7
// X\

[¢]
-100 -80 -60 40 -20 O 20 40 60 80 100

Horizontal fiber positioning error (¢W)

Figure I-45. Optical Fiber Coupling Efficiency

Figure II-46. Fiber Output Deviation due to Fiber
Positioning Error with HEB403R
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Fiber output variation (dB)
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Figure II-47. Fiber Connecting Reproducibility for HEB402F
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- B - = Power
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HE13015G G150/125 fiber

Figure 11-48. Parabolic Rod-lens Coupling Method

"Th - - Power

— - \\ = meter
/ G150/125 fiber

HE1301R

Figure 11-49. Direct Coupling Method
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2.8 Precision of chip position

In most practical applications, the optical output
of an IRED is condensed by placing a lens over its
face. At that time, it is important to adjust relative
position of the light source and the center of the

lens to a point where no practical problem arises.
Figure 1I-51 gives the amount of chip position off-
set to the center of the stem, as useful data for de-
signing this type of optical system. Figure ii-52
shows the distances between giass window of ihe

cap and the chip.

40 T
lg=100mA
Tc=25C
—_ 35 Q
g >
g 3
8 30 5 2
2 o// DO
f';’ 25 ° ol
e b ‘b%’
L
2 Rl
2 20
©
5 7
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< 4
% 15 - 7
n:- ,/,
3 10 o
o .~
™ e
E‘ 4
T 5 /
/
-
’/
(0] 5 10 15 20 25 30 35
HE1301R P¢(zW) (Direct coupling)
Figure 1I-50. Fiber Output Comparison for
HE1301R and HE1301SG
Center
33 of stem Unit: 100 pcs.
= Maximum: 0.336 (mm)
2333 Minimum:  0.002 (mm)
E:E: Average: 0.0886 (mm)
52 Cfn;?f Standard
3 of chip deviation:  0.073 (mm)
2SS
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Figure II-51. Chip Position Offset Examples
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0.65
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Figure II-62. Distances between Glass Window of
Cap and Chip
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3. Photodiode fundamental
characteristics
3.5 Photo-detection sensitivity (S)

An example is given in Fig. 1i-53 of a method
for measuring photo-detection sensitivity. A laser
beam of specified wavelength is input from an LD
into an optical fiber. The optical axis is adjusted so
that the light guantity is maximum at the photo-
diode surface. The APC circuit is then adjusted so
that there is a specified level, P, , of optical input
power into the photodiode. It is necessary at this
time to adjust the position of the photodiode so as
not to change the saturation current, lg. The
photo-detection sensitivity, S, can then be calcu-
lated using the formula:

S = ig/P, (mA/MW)

When measuring spectral sensitivity charac-
teristics, values calculated for spectral sensitivity are
usually compared against wavelengths. Here, sev-
eral wavelengths that have issued from mono-
chromatic light sources and have the same spectral
width are usually employed.

Figure 11-54 shows the relation between satura-
tion current, lg, and reverse voltage, VR, for Si
PIN and InGaAsP/InP PIN photodiodes. Spectral
sensitivity characteristics are listed in the individual
product data sheets. .

g

]

Monitor LD(Pgo Pin | Photodiode
APC photo- | [ —
circuit diode ¢ .} »I
Optical fiber = Va
Reverse-bias
supply voltage
Figure 1I-563. System for Measuring Photo-detecting Sensitivity
2.
Ta=25C
: Pin=3mW 1.0 B
— 0.9
0.8
Pin=1.0mW
Pin=2mW 0.7 T
— < 0.6
i E
= 2 05
Pi= 1MW 0.4 Pin=5mW —
0.3
Pin=0.6mW 0.2
Pin=0.3mW 0.1
Pin=0.1mW
(o] 5 10 15 20 (o] 5 10 15 20 25
Va (V) Ve (V)
(a) Si PIN photodiode (HR8102) (b) InGaAsP/InP PIN photodiode (HR1101)

Figure 11-54. Relationship between Saturation Current and Voltage
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3.2 Photo-detection response characteristics

Photo-detection response can be observed by
measuring rise time, tr, and fall time, tf, for a
photodiode output-current pulse when a pulse is
input into the photodiode (Fig. 11-55). A measure-
ment setup example is presented in Fig. 1I-56. A
high-speed response capability is required for prec-
ise measurement of photodiode response when a

monochromatic light source, LD, is employed.
Optical power output from an LD is focused using
a lens, and the axis of the LD and the photodiode
is adjusted so the focused spot is within the photo-
detection area of the photodiode. LD optical output
power is then set by adjusting the pulse generator
so that a specified volume of light is incident on the
photodiode. A photo-detection response example is
shown in Fig. 11-57.

3

3

(=%

T8

2.9 Specified value

2%

o=

= O

&

e
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Figure lI-55. Definition of Photo-detection Response Time
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Figure 1I-56. Measuring Setup for Photo-detection Response
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. P Vaz 10V
il "\ Pulse Curreni: 40mAp-p Ligshatad ‘-’#h.‘gﬁ
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(a) LD drive current waveform (b) Photodiode photo-detecting current waveform

Figure lI-57. Photo-detecting Response Wave for InGaAsP/InP PIN Photodiode (HR1101)
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Suitable handling precautions during device
measurement and system design must be taken as
described below for high performance of a device
with high reliability.

1. The absolute maximum ratings

Be careful never to exceed, even momentarily,
the absolute maximum ratings specified in the data
sheets herein.

Pay particular attention to the following points.

(1) It is possible for diodes to be damaged by spike
current, generated when switching the power
ON or OFF or when adjusting its output
voltage. Before activating diodes, check the
transient state of the power supply to assure
that it does not exceed the maximum voltage
rating.

(2) Operate the diodes under the maximum optical
output-power rating in order to prevent mirror
facet damage and resultant loss in reliability.
Operation at under 2/3 of the maximum opti-
cal output power is recommended.

2. Derating

The reliability of laser diodes (LDs) and infrared
emitting diodes (IREDs) largely depends on junc-
tion temperature during operation, as shown in Figs.
I11-1 and 2. As temperature rises, diodes deteriorate
exponentially, therefore, the junction temperature

the same time, effective heat sinking should be per-
formed.

The reliability is also influenced greatly by opti-
cal output power. Therefore, diodes should be acti-
vated after they have been derated.

3. Surge energy

Electrostatic discharge and electric spike input
which may damage the diodes should be prevented.
The main causes of undesirable surge energy are
static electricity on the human body, shipping con-
tainers made of unsuitable materials, abnormal
pulses generated from test equipment, and voltage
leakage from soldering irons.

Precautions below should be taken when using
diodes.

(1) The human body should be grounded through
a high resistance of 500 kQ to 1 MQ while
handling diodes in order to prevent diode de-
struction due to static electricity contained in
the body and clothes.
Soldering irons should be grounded to prevent
voltage leakage from transferring to the diodes.
(3) Suitable materials should be chosen for ship-
ping containers and jigs so that they will not
become charged with static electricity by rub-
bing during transportation. Use of electro-
conductive materials or aluminum foil is effec-
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. : tive.
should be kept as low as possible by derating, at
108 7 100
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T r_. 2=0.71eV
E s
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Figure lll-1. Example of LD Junction Temperature
Dependency of Mean Time to Failure

Figure lll-2. IRED Junction Temperature
Dependency of Mean Time to Failure
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4, Storage

(1) Store diodes in temperature of between 5 and
30°C and relative humidity of below 40%.
Lower values of both are preferable. Avoid
sharp drops in temperature in order to prevent
condensation. It is recommended to store
diodes in an atmosphere of dry nitrogen with a
dew point of —40°C.

(2) Assure that the storage atmosphere is void of

dust and gases harmful to diodes.
(3) Use a storage case which can not easily be
charged with static electricity.

5. Safety considerations

Even though barely visible to the human eye,
laser beams can be harmful to the eye. Do not look
at the beam through lenses when the diode is acti-
vated. When aligning the optical axis of a laser
beam and an external optical system, use an ITV
camera (e.g. a silicon-vidicon type) which can de-
tect infrared rays to observe the laser beam.

6. LD-package handling
6.1 A- and AC-types

A-type is designed for experimental use and
AC-type for module assembly. An LD chip is
mounted on a submount on a heat sink and the
mirror facets are exposed to the air. Special care is
required as follows:

(1) Never touch the bonding wire on lhe upper
part of a device.

(2) Prevent mechanical contact to an LD chip, be-
cause the stress peels off the chip from the
heat sink or deteriorates the device properties
such as beam divergence, far field pattern and
reliability.
Cleanest atmosphere is strongly desired to
handle a device, to keep mirror facets free
from dust and scratch, because a light emitting
source is extremely small. As a result, this pre-
caution prevents degradation of optical output
power and far field pattern.

Hold the copper heat sink in handling a device.

Do not drop the device or give any other me-

chanical shock.

(5) Do not process or deform a heal sink.

(6) Use a good thermal radiator to mount a device
on. The temperature of an LD chip rises highly
owing to the high current density unless a
good heat sinking is provided. As a result, this
precaution prevents lower optical output power
and device deterioration. Notice the following
cautions in using a thermal radiator.

(i) Never use silicone grease because it creeps
up and adheres to the mirror facets, re-
sulting in a degradation of optical output
performance.

(ii) Use a copper or an aluminum plate as a
thermal radiator. The radiator should be
larger than 30 X 40 X 2 mm?.

(iii) Polish up the thermal radiator surface to

3

-

@

=

have a good thermal conductivity with the
device heal sink. Finish the radiator sur-
face to keep bump, twist or bend below
0.05 mm.

(iv) Chamfer all screw holes. The diameters of
the chamfered holes should be smaller
than that of a screw cap.

(v) When mounting a device to a radiator, do
not allow the device to be turned by
screwing down or the chip to contact the
thermal radiator.

(7) Soldering:

Notice the following precautions when solder-

ing the electrode ribbon of a device to the cir-

cuit.

(i) Do not exceed the heat sink temperature
of 80°C and finish process within 30 sec-
onds, because a low melting point solder
is used for chip mounting.

(ii) Use the fine tipped soldering iron com-
mercially available or a common soldering
iron with the copper coil around the tip.
At the time, earth the tip of the iron. A
batiery operation type is best to use.

(iii) Do not allow the solder to flow into the
pad of bonding wire,

(iv) Do not allow the scattered flux to adhere
to the mirror facets.

(v) Do not wash out flux after soldering, be-
cause it contaminates the mirror facets.

(8) Hermetic seal:

Hermetically seal a device to extend its life

time.

These packages should be hermetically sealed on
mounting on systems.

6.2 B-, P- and SP-types

These packages are designed for fiberoptic com-
munications. B-type is provided with an optical out-
put fiber and a monitor output guide (a glass rod),
P-type with multimode fiber and built-in photo-
diode and SP-type with single-mode fiber and built-
in photodiode.

An LD chip is mounted on a heat sink and the
fiber and the chip are aligned then it is hermetically
sealed. Pay attention to the following precautions in
handling these devices.

(1) Excessive force to optical fiber disconnects the
fiber at a moment or deforms it partially. Do
not pull, crook or twist the fiber because it de-
teriorates fiber characteristics. Do not bend the
optical fiber within 30 mm radius.

(2). Do not apply excessive stress between the
package and the optical fiber, to prevent a fiber
from breaking, falling out and reducing optical
output power. Lift both of the package and the
optical fiber at the same time not to bend the
fiber bottom.

(3) Do not contaminate or damage a monitor out-
put guide.
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(4) Do not apply excessive stress in tightening the
screw of the monitor guide when attaching an
external monitor photodetector, because it
breaks the monitor glass. The torque should be
1to 2 kg-cm.

(5) Do not apply excessive stress by bending or

pulling the pins, because it deteriorates her-
meticity.

(6) Do not process or deform a package.
(7) Processing the optical fiber:

Do not contaminate or damage the tip of an

optical fiber to prevent the loss of optical out-

put power or of coupling efficiency. Follow the

instructions below in processing the fiber tip.

(i) Remove the appropriate length of the
nylon jacket from the fiber tip with a prop-
er stripper.

(i) Remove the fiber coating remedy from the
peeled fiber with aceton.

(iii) Scratch the cutting point of the fiber with
a diamond cutter.

(iv) Hold the fiber tip with a pair of tweezers

and bend to snap, then expose the clean
surface. When the surface of the fiber can-
not be snapped flatly, try again (Fig. III-
3).

Take enough care when processing a fiber,
because the extremely thin core of fiber
may easily pierce human skin.

(8) Mounting a device on a thermal radiator:

Use an LD with a thermal radiator.

(i) When screw mounting a device on a radi-
ator, torque should be 1 to 2 kg-cm. Too
small torque may result in excessive ther-
mal resistance and excessive torque may
damage the diode on the other hand.

(ii) Use a screw of 2 mm dia.

Use a spring washer and apply lock paint
to tapping holes or nuts to prevent turning
or relaxation of the screw.

(i) Avoid to give deformation stress to a laser

package when attaching a peltier cooler to
the package.

Good

D N

Figure lI-3. Processed Fiber-tip Examples

B-type package

Peltier cooler

(a) Good Examples

B-type package

~ }—

B-type package

Peltier cooler

\M.Tb

Peltier cooler
(b) Bad Example

Figure Wll-4. Examples of Mounting B-type Package on Thermal Radiator
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Especially when mounting the peltier
cooler between a laser package and a ther-
mal radiator, deformation stress tends to
be applied to the package and ioses device
reliabiiity.

(iv) For other considerations, follow the in-
structions described in the previous sec-
tion 6.1 (6).

Soldering:

Follow the instructions described in the pre-

vious section 6.1 (7).

E-, G- and FG-types

Take care not to touch the window glass direc-
tly. Contamination and scratches on the win-
dow surface will result in decreased optical
power output and distorted far field patterns.
Contamination can usually be wiped off using
a cotton swab with ethanol.

Do not squeeze the cap tightly, as it will cause
the window glass to crack and package her-
meticity to deteriorate.

Do not bend the bottom of the lead wire, as it
will cause the glass area to crack and the her-
meticity to deteriorate.

Mounting a diode on a thermal radiator:
Laser diodes must be mounted on thermal ra-
diators. For higher reliability, it is necessary to
minimize mechanical stress to the packages
and achieve sufficient heat sinking. Attention
should be paid to the followings when mount-
ing diodes on thermal radiators.

(i) Use a copper or aluminum plate for the
thermal radiator. The plate should be
larger than 30 X 40 X 2 mms3.

(ii) To give it good thermal conductivity, pol-
ish the thermal radiator surface so it will
lie flat with the diode heat sink. Finish the
radiator surface to keep bumps, twists or
bends below 0.05 mm.

(iii) Chamfer all screws. The diameter of
chamfered holes should not be larger than
that of the screw heads.

(iv) When screw mounting diodes on radia-
tors, torque should be applied at 2.0 =
0.5 kg-cm. Insufficient torque may result
in excessive thermal resistance, where ex-
cessive torque may damage the diodes.

(v) Use screws with diameters of 2 or 2.5 mm
for the E-type package. Use spring
washers and apply lock paint.

(vi) Do not solder packages to thermal radia-
tors, as this may result in excessive tem-
perature to the assemblies inside the pack-
ages or loss of package hermeticity.

(vii) When mounting the diodes, do not touch
or hit them against the caps, in order to
prevent the window glass from becoming
contaminated or cracked.

(viii)Do not use heat sink grease, as it may
contaminate the window glass.

7. Advice for beginners
(1) Avoiding surge energy:

Laser diodes are easily destroved by static elec-

tricity. To prevent electrostatic discharge, pay

attention to the following precautions as well
as Table III-1 when handling diodes and de-
signing application circuits.

(i) Set the electric potential of the work
bench to be the same as that of the power
supply ground line.

(ii) Ground the operator’s body by placing a
metallic ring on his/her finger with a resis-
tance of 500 kQ to 1 MQ, and connect it
to the same potential as the power supply
ground line.

500kQ to 1MQ

Metallic ring

(iii) Do not operate equipment which may
generate high frequency surge energy near
diodes. The lead wires of drive circuits
pick up surge electricity which may de-
stroy diodes in the induced electric field.

(2) Operating laser diodes:

3)

(i) Mount a diode on a thermal radiator. The
radiator size depends on operating time
and output power. When there is no con-
dition set, use a relatively large radiator
(50 x 50 x 2 mm?3) of copper or
aluminum. '

(ii) The drive circuits preferred are ones with
APC (automatic power control) function.
However, a simple constant current source
is recommended when merely testing per-
formance, because adjustment miscalcula-
tion can result when circuits are too com-
plex, leading to destruction of the diodes.

(iii) Before connecting a laser diode to the
power supply in the ON-state as shown in
Fig. 11I-5, set the output level at mini-
mum. Also, before disconnecting a laser
diode from the power supply, set the out-
put voltage at minimum. After disconnect-
ing, turn off the main switch.

Experimental LD drive circuit:

The optical output power from an LD is af-
fected easily by the fluctuation of ambient tem-
perature. APC (automatic power control) func-
tion is generally recommended for a drive cir-
cuit to achieve stable operation. The function
to monitor beam and feed it back to drive cur-
rent is useful to achieve constant optical output
power against temperature change. Figure 111-6

G HITACHI



Handling instructions

Items

Table llI-1. Ways to Prevent Surge Destruction of LDs (Examples)

Check points

Specification examples

Human body

Ground operator’s body.

Place a non-metallic, carbon band
with a resistance of 500 Q to 1M Q
on his wrist.

Commonly ground the measuring and in-
specting equipment and the work bench.

Should be carried out in shielded
rooms as well.

Control the ground level.

Under 10 Q

Power supply

Distribute power from main power supply
through noise filter to each measuring and
testing unit.

Insert noise filter in each power supply unit.

Organize with capacitors and resis-
tors.

Keep the main power supply in the on-state,
and switch the power on and off using an ex-
ternal switch.

Set up sequence control for turning the pow-
er supply off during electric outages.

Eliminate relay chattering.

To prevent chattering, avoid turning on and
off of switch in APC circuit or relay.

Working conditions

Temporarily stop work when the power sup-
ply for lights or other equipment connected
to the same power line is turned on or off.

Conduct diode packing and measuring while
performing ion blowing or in a weak minus
ion atmosphere.

Seiect the right soldering iron.

Battery operated soldering iron.

Jigs and other consider-

ations

Make carrier jigs and packing cases conduc-
tive.

Particularly the cases.

Place conductive mats on the working floor.

Under 300 Q

Control room temperature and humidity.

Humidity should be 50+10%.

Make short circuits between diode leads.

Do not use sticky volume knobs.

Periodically replace with new ones.

Eliminate ripples from power supply.

Battery operated power supply.

Power supply Output switch

AC 100V

D—

AC main Output ¥

switch adjustor 0 to

LD
J0T YTV
é O :__1'_5lv ‘ -l_ B

P.S: 0 to 15V constant voltage
power supply
Ry =100Q 2w

Rz =50Q 2w
C =0.054F
PD: Solar cell

Figure llI-5. Simple Drive Circuit
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into the diode. The terminal, T, applied about
1 V has the standby function to minimize the
idling current while an LD is not operated, by

shows an experimental APC circuit example.
A1 provides constant voltage. Az converts
photovoltaic current of a photodetector to

pi

voitage. By adjusting R, optical output power switching off the drive circuit. Figure -7
from an LD is controlled to obtain the desired shows that oplical power ouipuf stability is
value through a differential amplifier, As. The achieved even when diode case temperature
integral circuit of Ci and R: is a slow starter to varies significantly.

prevent surge input from the power supply

—Owm

+12V Q
Re Q
4.7k 8.2k
[ Q.
N
d x
- = by
( [
o
R
N
wZr == *
" —_
C &
<
7T T 777 I”T. 7

T 47k
°—Wv—-|< as A, to Az : HA17902

Cy to Cy : 0.022xF

D,, D, :2SC1213 (Collector-base diode)
Q,;, Q;:2SC1213

Q3, Qq4,Q5, Q¢ - 25C1162

Unit: R:Q
C.F

Figure ll-6. LD Experimental APC Circuit
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Po (mW)

Te (°C)

Vee=9V

60

40 ] P

20 ] s

L— SN

(0]
‘-, 1 min I—* Time —e—

Figure lll-7. Temperature Characteristics of LD with APC Circuit (HL7801E)
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8. TRED-package handling
8.1 R-type (Open-air type)

An IRED chip on R-type package is exposed o
ihe air for ihe convenience of coupling to the fiber
or external optics. The following particular care
must be taken for the open-air type package.

(1) Never touch the extremely thin gold bonding
wire which is bare.

(2) Never apply mechanical stress to an IRED
chip, or it peels off the chip from a diode base
and deteriorates the properties and reliability.
Also do not contaminate the chip surface, be-
cause it deteriorates optical properties and out-
put power.

(3) Do not process or deform a diode base.

(4) Mounting a device on a thermal radiator:

An IRED must be mounted on a thermal radi-
ator to reduce the temperature rise because it
is usually driven at high current density. With-
out a radiator, specified optical output power
cannot be obtained and the device may be de-
graded due to the chip temperature rise. When
mounting a device on a radiator, follow the in-
structions below.

(i) The appropriate size of a thermal radiator
differs with operating conditions, but a
large plate than 20 X 30 X 2 mm? of
copper or aluminum is usually recom-
mended.

(i) Polish up the thermal radiator surface to
have a good thermal conductivity with the
device heat sink. Finish the radiator sur-
face to keep bump, twist or bend below
0.05 mm.

(iii) Use of silicone grease is absolutely
prohibited as described in the previous
section 6.1(6) for A-type LD heat sink.

(5) Soldering:

(i) Use a low melting point (below 200°C)
solder.

(i) Soldering should be done in 10 seconds
and at below 260°C.

(iii) Do not allow the scattered flux to adhere
to the chip surface.

(6) Hermetic seal:

Hermetically seal a device to extend its life

time.

8.2 RG-, SG-, ML- and SL-types (Her-
metically sealed)

These packages are well moisture-proof and easy

to handle because of the hermetic seal. Pay atten-

tion to the following precautions in handling a de-

vice.

(1) Keep the giass surface of a device clean to
have uniform optical output available.

(2) Do not process or deform a package. Especially
do not nip the cap hard or bend the bottom of
a lead wire forcibly, or it cracks the glass area
and deteriorates the hermeticity.

(3) Mounting a device on a ihermai radiaior:
Use of a thermal radiator is recommended for
higher reliability. Do not apply silicone grease
to the contact area of the thermal radiator even
for effective heat sinking, because it creeps up
and adheres to the window glass as tem-
perature increase, resulting in a degradation of
optical properties and output power. For
further details, see the previous section 8.1
).

(4) Soldering:
(i) Soldering point must be away by 1.5 mm

or more from the bottom of lead wires.
(ii) Use a low melting point (below 200°C)
solder.

(iii) Soldering should be done in 10 seconds

and at below 260°C.

8.3 F-type (Hermetic seal type)

The F-type package is designed for fiberoptic
communications. The G! type fiber rod of 50/125
pum dia. in a precision ceramic sleeve is provided
with this type, which couples effectively with the
output fiber through a receptacle.

The fiber rod and the sleeve are designed to fit
the standard FA connector.” This package is com-
pletely hermetically sealed with a cap ring-welded to
a stem and a fiber rod soldered 1o a cap inside. Pay
attention to the following precautions in handling a
device.

(1) Never touch the tip of the fiber rod not to con-
taminate the tip, or it reduces the optical out-
put power. It is hard to clean it once adhered.

(2) Do not apply the mechanical stress to the bot-
tom of a ceramic ferrule and a lead wire, be-
cause it deteriorates the hermeticity and the
optical coupling efficiency.

(3) Mounting a device on a thermal radiator:

Use of a thermal radiator is recommended for
longer device life. For further details, see the
previous section 8.1 (4).

(4) Soldering: )
Follow the instructions described in previous
section 8.1 (5).
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9. Photodiode package handling
9.1 QG and TG hermetically sealed packages

These hermetically sealed packages are
moisture-proof and easy to handle. Nevertheless,
be careful to observe the following when handling
them.

(1) Keep the glass surface of QG or TG type de-
vices clean to assure uniform optical input.

(2) Do not process the packages or change their
shape. Be especially careful not to apply heavy
stress to the glass surface, pinch the cap hard,
bend the bottom of the lead wires forcibly, or
apply stress to the bottom of the siem since
this may degrade the hermetic integrity of the
package.

(3) Soldering:

See item 8.2 (4).

9.2 CX chip-carrier package

This package has been designed for use in opti-
cal module assemblies. A photodiode chip is at-
tached to a ceramic carrier stem, where it is left ex-
posed to the air. With this package type, particular
care must be taken in the following areas.

(1) Storage:
(i) Store the photodiode in a dry, particle-free
box, or in a nitrogen atmosphere between

+20 and +30°C, where the dew point is
below —30°C. Maintain these same condi-
tions when storing the package unsealed
during processing. The storage period rec-
ommendations in Table I11-2 are meant to
assure maximum product quality.

(ii) Use storage containers which are not sub-
ject to buildups of static electricity.

(2) Handling and assembly conditions:
(i) Never touch the chip bonding wire.

(ii) Keep the chip photodetector area clean.

(i) Be careful not to scratch the chip surface,
or crack or break the device when imple-
menting the CX type in your system. The
soldering conditions given in Table III-3
should be maintained if optical and electri-
cal characteristics and reliability are not to
degrade.

(iv) This device should be hermetically sealed
when it is finally mounted. The sealing
process should be carried out within an at-
mosphere composed of an inactive gas
such as nitrogen.

Results of hermetic-seal helium leak tests
should be below 10°% atm.cc/sec.

(v) Be sure to ground the worker’s body and
equipment when he or she handles the
device.

Table Ill-2. Recommended Storage Period

Table lll-3. Recommended Soldering Conditions

Conditions Storage period Temperature Time Atmosphere
" Unopened, in Hitachi's packing case Less than three 230°C Within 30 sec. Inactive gas such
months as nitrogen

Less than one
month

Stored under the above conditions
after opening the packing case
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1. Operation principles of LDs, IREDs
and photodiodes
1.1 Emitting principles

Each electron in atoms and molecules has a
specific discrete energy level, as shown in Fig. IV-1.
The transition of electrons between different energy
levels is sometimes accompanied by light absorp-
tion or emission of the wavelength, X\, expressed
as:

C _ C _ 12398
fo |E2_E||/h |E2_E1[
Light velocity
Energy level before transition
Energy level after transition
"Planck constant (6.625 X 107 joul. sec.)
Emission frequency

3

SETmma >

There are three types of electron transitions, as
shown in Fig. IV-2.

Firstly, Fig. IV-2 (a) shows what is known as re-
sonant absorption. An electron transits from the
stable low energy level, E,, to the higher energy
level, E,, through absorbing light.

Secondly, Fig. 1V-2 (b) shows spontaneous
emission. An electron transits from the high energy
level, E,, to the stabler low energy level, E,. At the

time, the energy balance of |E,—E,|is released in

the form of light. Since each electron in the level,
E,, transits independently, light is cmitted at ran-
dom and out of phase. Such light is referred to as
incoherent light and one of the typical charac-
teristics of spontaneous emission. The light from

IRED is of such spontaneous emission light.

Under thermal equilibrium, probability of elec-
trons to exist in the lower level, E,, is higher than
that in the higher energy level, E,. Therefore, elec-
tron transition to higher energy level (E, — E,) by
absorbing light is more likely to occur than light
emission as shown in Fig. IV-2 (a). In order to
emit light, electrons must exist in E, with high
probability, which is referred to as inversed popula-
tion. )

Thirdly, Fig. IV-2 (c) shows stimulated emis-
sion. The electrons in the higher energy level, E,,
are forcibly transferred to the lower energy level,
E,, by incident light. The light generated this time
is referred to as stimulated emission light. Its phase
is the same as that of incident light, because the
stimulated emission light is emitted with resonating
to the incident light. Such stimulated emission light
is referred to as the coherent light.

Ea
Es
Ez Pumped
level
>
2
2 Eq
w
) Eo Bottom
level
Figure IV-1. Energy Level
E,
> .
& Incident Emitted Incident Emitted
5 . RV VN o ~r]
g light NS light light light
Eo
(a) Resonant Absorption (b) Spontaneous Emission (c) Stimulated Emission
Figure IV-2. Transition Process B
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Similarly to the electric circuit, laser oscillation
requires the feedback function in addition to the
gain which exceeds the loss. Laser beam is oscil-
lated by amplification of stimulated emission and
positive feedback with mirrors.

Figure 1V-3 shows a Fabry-Pérot resonator
which is the most fundamental optical resonator.

The structure of an LD, in principle, is the same
as shown in Fig. IV-3, which has the both surfaces
of the chip with reflection mirrors by cleaving.

The light heading to the reflection mirror among
incident spontaneous emission light, is amplified by
stimulated emission and comes back to the initial
position after reflection. This process accompanies
the loss by passing through or diffraction of light at

the reflection mirrors and scattering or absorption
in the cavity. When the loss is higher than the
amplification gain, the light attenuates. Injected cur-
rent strengthens amplification gain in an LD and at
the condition that the gain and the loss are
balanced, initial light intensity becomes equal to
that of returned. This condition is referred as
threshold. A laser oscillates above the threshold
when the gain increases enough.

Injection pumping is mainly taking place at the
p-n junction in a semiconductor laser diode. A
semiconductor crystal can obtain higher gain than a
gas laser (HeNe for example) due to the higher
density of atoms available with a cavity. Therefore,
a laser can oscillate with such a short resonant
cavity of 300 um and low reflectivity of 30%.

Reflection mirror 1

Reflectivity, ry

Laser beam

-

Cavity length o

Fabry-Pérot resonator

Reflection mirror 2

Reflectivity, rp

Laser beam

-

Figure IV-3. Fundamental Structure of Fabry-Pérot Resonator
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1.2 Photo-detection principles

diodes make use of a phoiovoliaic effect
H rom application of voltage to both ends of
a pn junction at the time light exposes the junc-
tion. Under reverse-voltage conditions at the p-n
junction, a depletion region is generated to which
an electric field has been applied (see Fig. 1V-4).
Incident light with the same energy as the bandgap
energy is absorbed in the depletion region. This ab
sorption of light produces eiectron-hoie pairs. The
electrons and holes then drift, under electric field
action, in opposite directions across the depletion
region. Electrons move forward to the cathode elec-
trode, and holes move to the anode. As a result, a
current flows through the load resister, and light
signals are converted to electric signals. Carriers
produced in the depletion region move at high
speeds due to acceleration by the electric field. Car-

riers generated in the diffusion region, however,
move slowly due to diffusion in accordance with
the concentration gradient.

In optical fiber or information terminal equip-
ment systems, a high-speed response and high
quantum efficiency are essential photodiode capa-
bilities. Accordingly, Hitachi has been employing
PIN structures for photodiodes to achieve higher
quantum efficiency and reduce junction capacitance
for a faster response. “‘PIN”’ signifies a structural
configuration whereby an intrinsic layer with high
resistance is sandwiched between p-type and n-type
semiconductors. The electric field is applied to the
intrinsic region, and most incident light is absorbed
in this region, producing a great many electron-hole

pairs.

Incident
light

Tl AAA
1 l ] l Yvy
T T
|
incident  L—{ p-type : n-type
light 1
|
|
Depletion:
region :
|
|
|
|
|

Conductive band
Forbidden band

Valence band

region

Diffusion Drift region Diffusion

region

Figure IV-4. Photo-detection Principles
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2. IRED structures and characteristics
2.1 Heterostructure

The p-n junction barrier of the diode confines
the injected current to the active layer. The hetero-
junction (Fig. 1V-5 (a)) consists of p-type and n-
type whose band gap energy are different from each
other. This heterojunction structure increases the
confinement effect and realizes high power output
with high speed. Practically, Ga,, Al As is used,
controlled band gap energy by changing the mix-
ture ratio, x.

Hitachi IREDs are devided into two structures:
SH (Single Hetero) structure which has only one
heterojunction and DH (Double Hetero) structure
which has two heterojunctions (Fig. IV-5 (b)) and
realizes high power output with high speed. Table
1V-1 shows the structure of each type number.

High efficiency of current-light conversion is
achieved, using GaAs crystal which is a direct tran-
sition type material. Hitachi shapes the chip surface
hemispherically to best utilize the emitted light out
of a chip (Fig. 1V-6).

Table IV-1. Hitachi IRED Structures

Part no. Structure
HLP series SH
HE8801 SH
HE8805VG SH
HE8806VG SH
HE8807 series SH
HE8811 DH
HE8403 series DH
HE8402F DH
HE1301 series DH

n

P
Electrons @ @ @
Conduction ® © © © ® @ /

band
00O
O0OO0oOo
Valence O O Holes
band

(a) SH (Single Hetero)

n p P
Electrons

Conduction @ @ @ ®
band

Valence
band

(b) DH (Double Hetero)

Figure IV-5. Junction Structure
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Tabie IV-2. Dome Diameter and Junction Di 1
of Each Part Number
Part neo. Dcﬁne Dia ;i:.lnl\:il()ii Dia.
iy iy
HLP series 600 160
HE8801 400 100
HE8805VG 400 100
HEBB0GVG 430 100
HE8807 series 400 100
HE8811 400 100
HE8403 series 400 30
HEB402F 400 30
HE1301 series 400 30
$600xm
$400um
/_\ /\
§ GaAlAs E
3 ] GaAlAs
““]—“: - Metal
ﬁvnﬂ' \‘e_éf-‘\; J I Metal
7774 I]‘:{I-—L‘;VI T F //l ez 7 /
1
50 i
i02 uncti SiO!
p-n junction p-n junction ?
submount submount
(a) HLP Series (b) HES811
44002m #400xm
g g
] 3 GaAlAs
Metal N
—-- e Metal
i adr e e e
& 1
| t
p-n junction Si02 p-n junction SiO2
submount submount
(c) HE8801,HE8805VG, (d) X
HEB80BVG, HEBB07 Series HEB402F, HEBAO3 Series
Figure IV-6. IRED Structures
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2.2 Dome shaped chip

Refraction at the outer surface of the dome
must be taken into account when considering light
emission. Since the refractive index of GaAlAs is
about 3.4, light projected to the surface of a flat-
shaped chip is unable to pass out at angles above
17 degrees and is reflected inside the chip, as
shown in Fig. IV-7. Therefore, by making the chip
dome-shaped, light from the center of the chip will

hit the surface perpendicularly no matter what the
angle and will almost all emit from the chip, as
shown in Fig. 1V-8. Also, the chip is designed so -
that the light emitting area is sizable in relation to
overall chip diameter: about 25% for high output
IREDs and 7.5% for high speed ones. As a result,
light hitting around the dome periphery is refracted
forward which increases the amount of utilizable
light.

GaAlAs crystal n=3.4

GaAlAs

Figure IV-7. Light Refraction at Boundary Layer

Figure IV-8. Hemispherical Shaped Light Radiation

@ HITACHI 65




Operation principles and characteristics

3. LD stractures and characteristics
3.1 GaAlAs LI structure

The p-type aciive iayei is processed first in
which  stimulated  cmission enforces  optical
amplification (Fig. 1V-9 (2)). The p-n junction is
made here to inject minority carriers (the p-n
heterojunction). With forward current applied to
the junction, electrons in n-type region are injected
inte p-type region With a p-type semiconductor of
wide band gap on the other side of p-n junction
(heteroisolation junction), the injected carriers are
much confined within the p-type active layer. This
carrier confinement makes population inversion
easily and the light emission intensity is then in-
creased.

The active layer of the GaAlAs LD is made of
GaAs or Ga, Al As (Fig. 1V-10). The thickness of
the layer is 0.05 to 0.2 um. p-type Ga,, AL As and
n-type Ga,,ALAs (x > y) sandwich the active
layer (x and y here are the mixture ratio of
aluminum). When x is 0.3, the band gap of the
sandwich layers is 1.8 eV and there is balance of
0.4 eV against 1.4 eV of GaAs. When forward bias

is applied here, the heterobarrier confines carriers
within the 0.05 to 0.2 um aciive layer, carrier pop-
ulation is inverted and ihe gain increascs. The re-
fractive index of GaAs is highcr by some percenls
than that of Ga,, Al As, which confines the gener-
ated light within the GaAs active layer. The light
penetrating into AL As layer is not absorbed be-
cause of its wide band gap. So laser oscillates effec-
tively there (Fig. 1V-9). The thinner GaAs layer
can do with less threshold current density for laser
oscillation. At present, the threshold current den-
sity of as low as 1 to 2 kA/cm? is achieved, which
realizes the continuous oscillation (CW) stably at
room temperature.

3.2 Lasing modes of GaAlAs LD

Under the laser oscillation, the light standing
wave forms with wavefront parallel to mirror facets
while light is traveling back and forth within the
laser cavity. This standing wave consists  of
longitudinal mode and transverse mode (Fig. V-
11). Longitudinal mode expresses the condition in
the direction of cavity length (z direction).

Laser beam

afp

n P P

(0]

—=0001T—
(=) Carrier injection Carrier injection
____OOO L

o
—TooOoT

p-n Heterojunction @’
Laser beam
(a) Cross Sectional Structure

Electrons

Heteroisolation junction

(e]e]e] 0000 ——)
Conduction © 000000000000
band 0000000000000

000000000f

Heterobarrier

Recombination

0000000
00000000000
00000000000
C’ 00000000
‘Holes O
(b) Effect of Carrier Confinement

Valence band

(+)

(c) Gain Profile

(d) Refractive Index Profile

(e) Light Intensity Profile

Figure IV-9. Operation Principles of Double-heterojunction LD
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GaAs or Ga;—,Al, As active layer

n-type

p-type

(+)

o0— Gaj -,AlAs Gaj -xAlAs o

-

0.05 t0 0.2 um

Figure IV-10. GaAlAs DH Structure LD
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Figure IV-11. Lasing Mode of LD
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mede expresses the condition of the

e

perpendicuiar axis o the cavity length direction.
And the transverse mode is devided into perpen-
dicular transverse inode which is perpendicular to
the active layer and parallel transverse mode which

is paralle! to the layer.

Longitudinal mode

Figure 1V-12 shows that a standing wave of the
half wavelength muiiipiied by an integer, g, forms
in the direction of laser cavity length (z direction).
When the refractive index of the medium is n and
the wavelength in the vacuum is i, the wavelength
of light A’ is expressed as:

N'=A\/n

So the half wavelength is expressed as:
1A
2 2n

As described at the beginning, since the half wave-
length multiplied by an integer, q, equals to the
cavity length, L:
A
4 7, =L
For a semiconductor iaser diode, when A is 850
nm, n is 3.5 and L is 300 um, q is about 2500.
This q is referred as a mode number.

When a mode number, g, changes by 1, the
wavelength change, 4\, is expressed as:

|4\ |=0.34 nm

Since a cavity length is incomparably longer than
a wavelength, cavity resonance can take place at
multiple wavelengths. The particular wavelength
area where the cavily gain becomes maximum will
then be chosen to have a stable standing wave.

In a semiconductor laser diode, when -the tem-
perature changes, the band gap energy changes
then the wavelength where the maximum gain is

achieved changes. As for the GaAlAs DH structure
laser, this temperature coefficient is about 0.25 nm/
deg. So the temperature rise makes ihe oscillation
wavelength jump upward ai inieivais of 4 A (=
0.34 nm). The same phenomenon takcs place be
cause of temperature rise in the active layer when
the injection current increases for the higher optical
output power under the continuous operation
(CW).

Perpendicular transverse mode

In a GaAlAs laser diode, the active layer is
sandwiched by heterojunction (Fig. IV-13). Light is
confined within the active layer because of the
higher refractive index here than that of sandwich-
ing layer GaAlAs, although it is a matter of some
percents. The amount of light confined here de-
pends on the thickness of the active layer. A
thicker layer confines more light. On the other
hand, light penetrates into the sandwiching layers
in case of a too thin layer. The width of laser beam
divergence depends on the thickness of an active
layer and when it is 0.3 to 0.4 um, the width be-
comes narrowest. At this width, the radiation angle
of laser beam emitted from the cleaved facet be-
comes widest (Fig. 1V-14). In general, in a semi-
conductor laser, the radiation angle of laser beam
out of the device becomes very wide because the
laser beam profile width in the device is the same
as or less than the lasing wavelength. This is very
the diiferent characieristic from that of a conven-
tional gas laser or solid state laser.

Parallel transverse mode

Waveguide must be formed by some means be-
cause there is nothing to guide light in the active
layer in parallel to the junction. When the current
injection is limited to a narrow enough region with
a full cavity length, laser oscillation can then take
place in the region (Fig. 1V-11). Figure I1V-15
shows the basic stripe structure which can limit cur-
rent pass only.

Reflection mirror

Z 12 3-—-
oY
FE)
Z \W;

Z direction

Reflection mirror

- aP

n=Refractive index

Figure IV-12. Longitudinal Mode of LD
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In order to control the transverse mode more
effectively, the refractive index profile or the optical
loss profile should be built in structurally to the
stripe structure additionally. Figure 1V-16 shows ex-
amples of this structure.

Figure 1V-16 (a) describes a CSP (channeled
substrate planar) laser. Outside of the channel
fabricated in the base, the light penetrated from the
active layer reaches the base and suppresses the las-
ing due to absorption loss. Figure 1V-16 (b) de-
scribes a BH (buried heterostructure) laser. In the
both directions of perpendicular and parallel, the

double-heterostructure is made.

These structural waveguides stabilize the single
fundamental transverse mode. All of Hitachi LDs
have the stable single transverse mode. A GaAlAs
laser diode is described above.

HLP1000, HL7801, HL8311, HL8312 and
HL8314 series employ basically the same material;
GaAlAs. HLP5000 and HLI1321 series employ
InGaAsP in an active layer and InP in sandwiching
layers, and the fundamental lasing principle and the
lasing mode are the same as the former.
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Figure IV-13. Perpendicular Transverse Mode

Figure IV-14. Thickness of Active Layer vs.
Beam Divergence
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Figure IV-16. Stripe Lasers with Built-in Waveguide
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4. Photodiede structures and charac-
teristics
4.1 Si PIN photediedes
PIN photodiodes are characierized by high quan-
tum efficiency and a high-speed response under low
voltage operations. To operate photodiodes at low
voltages, it is necessary that impurities in the in-
trinsic layer be limited to the greatest extent possi-
blc, thus leading to 2 wide depletion region and a

high light-absorption coefficient.

Hitachi Si PIN photodiodes achieve their deple-
tion regions with less than a 5 V bias voltage. This
is brought about Hitachi’s high-purity epitaxy pro-

cesses. A cross-section of Hitachi Si PIN photo-
diodes is iltustrated in Fig. IV-17.

These photodiodes are sensitive over wavelength
ranges from 450 nm to 1000 nm, and quantum effi-
ciency at 830 nm is as high as about 70%. Figure
[V-18 shows frequency response under conditions
of 830 nm incident light, S50Q load resistance and
use of a network analyzer. As can be seen in this
figure, a cut-off frequency of more than 300 MHz
can be obtained at a 5 V bias voltage.

PIQ
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Photo-detecting area
o RRAAAR

Electrode
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Figure IV-17. Si PIN Photodiode Structure

Figure IV-18. Frequency Response for Si PIN
Photodiode
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4.2 InGaAsP/ InP PIN photediodes

To optimize InP compound semiconductors for
photodiode use, a unique light absorption structure
is employed to gain high quantum efficiency. This is
necessary because the absorption coefficient of InP
compounds is so large for light of greater than band
gap energy.

Electron hole pairs also recombine and are an-
nihilated easily when there are defects at the chip
surface.

Hitachi InGaAsP/InP photodiodes make use of
a planar structure (Fig. 1V-19). In them, incident
light is absorbed into the InGaAsP layer through
the InP diffusion layer.

The absorption edge of the InP has a wave-
length of about 900nm. Light with longer wave-
lengths can pass through the InP layer to the
InGaAsP layer. One attractive characteristic of this
structure is that the spectrally sensitive region can
be set easily by changing the mixture ratio of the
In,. Ga,(AsyP light absorbing layer.

Quantum efficiency is about 65% at 1300 nm
when the spectrally sensitive region is set at
1000 nm to 1500 nm.

Frequency response is flat up to around 1 GHz.
Thus, this area is suitable for signal detection use
in high-speed fiberoptic transmission systems.

Electrode

SiO,
n-InGaAsP
(Cap layer)

p-InP (Diffusion layer)

~a4— n-InP

~={— n-InGaAsP
(Photo-absorption layer)

—~f{— n-InP
(Buffer layer)

-l n*-InP
(Substrate)
Electrode

Figure IV-19. InGaAsP/InP PIN Photodiode Structure
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Figure IV-20. Frequency Response for InGaAsP/ InP PIN Photodiode
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fow voliage drive and direct high speed medulation.
Laser technology is to control these properties in
respect of time and spacc for LD applications.

- beam is characterized by its excellent

cy, directionality, good collimation ca-
lity and coherency which gives much inter-
ference characteristics. In addition to these proper-
ties, semiconductor LDs have various advantages
such as compact size, light weight, and capability of

Table V-1 shows application examples and ap-
plicable LD products.

Table V-1. LD Applications

—_— . s Applicable
Application fields Applications Features products
Fiberoptic Long Telephone trunklines Low dissipation HLP5400
communica- distance Undersea cables Wide bandwidth HLP5500
tions Terrestrial communications No cross talk HL1221A

network Light weight HL1221B
HL1321P
HL1321SP
HL1321AC
HL1321DL
HL1321BF
HL1322A
HL1341A/AC/FG
HL1541A/AC/FG
Short and LAN HLP1500
intermediate CATV HL1321P
distance Data highway and freeway
Subscriber lines
Computer process control
Optical beam communications Intersatellite communications No radio wave HL8312E/G
Video data transmission interference HL8314E/G
Information terminal equipment Laser beam printers High-speed and high- HLP1400
resolution printing HLP1600
. " : HL7801E/G
POS terminals Of‘face automation HL7802E/G
Optical disc memories Semi-permanent HL7806G
storage HL7838G
High-bit-rate, HL8311E/G
high-density HL8312E/G
information HL8314E/G
HL8315E
Consumer equipment Video discs HL7831G
PCM audio discs Wide dynamic range HL7832G
Excellent frequency
performance
Measuring equipment Laser dust monitors Compact size HLP1600
Light weight HL7801E/G
High precision HL8311E/G
Precision surface inspection Non contact :tgg:igg
equipment Non destructive
inspection HL7806G
HL7838G
Interferometers High precision
Spectrometers Non contact

Distance meters

Range finders

Laser speedometers

Laser current transformers
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1.1 Fiberoptic communications

The communication with optical fiber has the
following advantages compared with the conven-
tional coaxial cable.

(1) Higher bit rate and longer distance communi-
cation for its lower loss and wider bandwidth
performance.

(2) Smaller diameter and lighter weight.

(3) Free from electroinductive noise from high
voltage transmission line or thunderbolt.

(4) Free from spark, electric shock or heat when

fiber is broken.

Potential cost advantage and material saving in

future.

5

=

Various applications have materialized up to
now for these advantages. The transmission loss of
fiber mostly depends on the amount of water com-
ponent (OH radical) included in the silica glass as
impurity. Figure V-1 shows the typical transmission
loss characteristics of a silica fiber vs, wavelength.
The fiber at the early stage of development had its
high absorption peaks of OH radical in 0.9 um to
1.7 um range and the minimum transmission loss
in 0.8 um band. The wavelength area in which the
transmission loss becomes least is referred (o as a
fiber window. Major efforts in the research and de-
velopment have been concentrated to minimize the
transmission loss and the fiber window has been
widened to achieve transmission loss of 2 to 3 dB/
km in 0.8 um band.

Further progress of the purification technology
of a silica fiber achieved transmission loss mini-
mization which made it very close to the theoretical
curve as shown in Fig. V-1.

Hitachi HL1321 and HLP5000 series are devel-

oped to utilize 1.3 um window, and they are the
most suitable for high bit rate and long distance
fiber communications.

Fiberoptic transmission falls into two signal pat-
terns: the analog system and the digital system.
Analog transmission equipment such as VHF or IF
band TV signal and base band picture signal strong-
ly requires wide band width, low noise and low dis-
tortion. Therefore, extremely good linearity of light
output characteristics is required against a light sig-
nal source. On the other hand, the digital transmis-
sion system has various modulation methods and
can easily achieve the bit error rate of 107 bit/sec.
This transmission system can realize far higher
transmission quality than the conventional coaxial
cable system by four or five digits.

Long distance transmission may need a repeater.
Figure V-2 shows the block diagram of the repeater
for digital system. The feedback loop controls the
laser driver, which compensates fluctuation of LD
output power. A circuit to compensate non-linearity
of LD may be added for analog modulation.

The wavelength division multiplexing (WDM)
system which adopts the multiple wavelengths for
one fiber is commonly used to increase transmis-
sion capacity at low cost. The WDM system is
widely spreading not only for public subscriber line
but for long distance terrestrial trunk line and inter-
continental communications. As advancement of
network systemization, frequency division multip-
lexing against a specific wavelength which is refer-
red to as super division multiplexing will be re-
quired further.

The problems with the analog modulation sys-
lems are distortion and noise due to the non-
linearity of a light signal source as described before.

OH absorption

=
-~
~~

Theoretical loss limitting c.
1000}» SS Limi g curve
£ 300 Trarﬁmis;ron characteristics example
< of silica fiber
Q100 H ab: i
.‘; OH absorption ;) apsorption
8 30
5 1of
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E 3t
0
c
o 1.
=
0.3}
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Figure V-1. Transmission Loss of Typical Fiber
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These problems, however, do not arise unless di-
rect amplitude modulation is applied to a light
source. An applicable method is to pre-modulate
carrier frequency with pulse signals in a preceding
electric circuit and to carry out only pulse transmis-
sion in an optical signal processor. PPM, PIM,
PFM, PWM and others are available for pre-
modulation and contribute to extend the bandwidth

of communications systems.

1.2 Optical printers

Laser beam printers were commercialized for
~the computer off-line printer. Printing speed of

10,000 to 18,000 lines per a minute is achieved,
using a HeCd or HeNe gas laser as 2 light source
and electrophotography technique. Office automa-
tion equipment developing rapidly these days need
such a printer as can print out with high quality and
high speed. Responding to this requirement, use of
LD is becoming more popular, which realizes prin-
ters of compact size, light weight, high speed opera-
tion and low energy consumption.

Figure V-3 shows the principle structure of iase
printer system. After LD drive current is modu-
lated with recording signals, a Polygonal mirror or

Pre- AGC Equa- DC re- Discri- LD
amp. lizer producer minator driver
T PD W~ ]{} —1-
Light signal High X LD
h " DC- Timi - 5 - [~
input 777 Tveiese =1 s | Peak c‘:;'_:? —e1 | imitter rCa(:(r;:pa Soroa 777 Lieht signal
APD generator detector m‘;ni:(;r output

v—
Ontical receiver

Optical transmitter

Figure V-2. Block Diagram of Repeater for Digital System
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Figure V-3. Structure of Laser Printer System
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Galvano mirror scans laser beam horizontally to
the photosensitive drum which spins with constant
speed and forms a kind of electrostatic latent image
on the drum. The surface of the photosensitive
drum (an insulator) is charged with positive electri-
city initially by the corona discharge method. Then
negative electricity is charged between a conductive
substrate and an insulator. After the surface electri-
city is discharged by alternative electric field ap-
plied, the resistance of the area where laser beam is
applied lowers and electricity discharges. This is
electrostatic latent image, developed by adhering
toner (colored particles charged with opposite elec-
tricity) to the area of charged surface. Then the im-
age is printed secondarily to a paper by corona dis-
charge and settled by pressure and heat. This is the
procedure of printing.

An organic photoconductor is usually used as a
photosensitive medium whose spectro-sensitivity is
higher at shorter wavelength. Therefore, develop-
ment of LD with short wavelength and improve-
ment of a photosensitive medium with good spec-
tro-sensitivity at longer wavelength are two areas of
key technology.

High' power LDs, HL8311 (15 mW), HL8312
(20 mW) and HL8314 series (30 mW) at 830 nm,
and short wavelength LDs, HL7801 and HL7806
(5 mW) and HL7802 series (10 mW) at 780 nm
are available for this application.

1.3 Optical disc memory systems

The optical disc memory systems write and read
data with a laser beam focused to a spot of 1 to 2
pm dia. through optics. This minute spot corres-
ponds to one bit. The one side of a 30 cm LP size
disc can record 10" to 10'% bits (10 Gb to 1000
Gb). An optical disc system includes DRAW (di-
rect read after write) system developed mainly for
computer terminal equipment and audio disc and
video disc systems for commercial use. The optical
discs are formed with the acrylic resin coated with
Al and Te, etc, and are written with heat of
focused laser beam. The system does not have re-
writing capability. Optothermal magnetic recording
system is under intensive research and develop-
ment for the rewritable optical disc memories.

PCM digital audio discs and video discs

A digital audio disc is standaidized to a compact
disc (CD) type and equipment is widely commer-
cialized. Figure V-4 shows optics of CD system
with tracking function. At the information signal
pickup, tracking deviation and defocusing are also
detected, then each signal is led into a servo control
circuit. A coupling lens collimates laser beam to
parallel beam. The A/4 wave plate turns the
poralization direction by 90 degrees. When the laser
beam hits a pit, the reflected light interfers each
other and is diffracted to the outside of the aperture

of an objective lens, resulting in decrease of the ,

light amount which returns to a lens. When the

laser beam hits a mirror facet (concave portion), all
the light reflect to return to the inside of the aper-
ture and enter the detecting system. A polarized
beam splitter leads the beam reflected from a mir-
ror facet to a photodetector through a lens. In CD
system a program source is sampled at 44.1 kHz
and encoded with 16 bit linear quantization then
recorded on a disc as a chain of pits. The source in-
formation is reproduced by reversing this order,
using a 16 bit D-A converter, a sample-holder and

~a bit error correction LSIs. An LD couples strongly

with reflection objects located within a matter of
some cm such as a disc surface forming an external
cavity, which brings reflection light back into the
laser cavity and causes fluctuation of lasing mode
and optical output power. The phenomenon is re-
ferred to as SCOOP (self-coupled optical pickup)-
noise and enough care as well as for mode hopping
noise is required on designing player equipment.
Hitachi HL7831G realizing low noise level is suita-
ble for this application.

A video disc system handles analog signals, on
the other hand, length of a pit on a disc corres-
ponds to analog signal amplitude, unlike the pit of
CD which expresses *“1’” or 0" as a chain of pits.
A video disc needs much tighter noise level by 20
to 30 dB compared with CD, because of its wide

signal bandwidth of 1.7 to 9 MHz Hitachi
4
Pit in disc
// Acrylic base
Al thin film
Objective lens
A/4 wave Four devided
plate detectors’
D1 D3
\ D2 D4
Polarized beam splitter (PBS)
Coupling lens

Figure V-4. Optics of CD System
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HL7832G with extremely low roise level is suitable
for use in optical video disc system use.

The iamily tree chart of optical memory system
is shown in Fig. V-5 as an example.

An office video disc has basically the same func-
tions as for home use. It has been enforced usually
with microcomputer softwares to have more ver-
satite features such as random access still pictures
or their programmed display. It is going to be wide-
ly accepted by information service markets of
education, fashion product marketing and others.

Image file and computer memory disc systems
Expected relative positioning of various memory
systems is shown in Fig. V-6 on cost per bit vs. ac-
cess time. The optical disc memory system is
located in lower cost region by about 3 digits than
the magnetic system. This is because the memory
density which is now about 101 bits achieved is

higher by this figure. It means that a single side of
a 30 cm LP size disc can record or memorize enor-
mous information of about 50,000 tracks or 10,000
sheets of Ad size {215 X 297 mm?) still pictures.
On writing signals, beam of 15 to 25 mW focuses
to a spot of 1 to 2 um dia. through a lens and a
disc surface can obtain optical power of 8 to 10
mW. On reading signals, the pickup system similar
to that for other optical disc system is employed
with about i mW of focused beaiit powei.

Figure V-7 shows the document filing system
using an optical memory disc system and a laser
beam printer. Since the present general trend is to
minimize the bulky papers especially in offices
where huge volume of information is handled, the
document filing system is getting much footlights.

Hitachi LDs, HL8311, HL8312, HL8314 and
HL7802 series are recommended for read and write
and HL7831 series for read only.

PCM digital audio discs

I Video discs I

Video discs for
professional use

Image file

Read only

Optical disc
memories

Figure V-5. Family of Optical Memory Disc System
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1.4 Measuring and control equipment

Various measuring equipment using laser beams
are commercialized. Most of them require rather
high output power and the use of LD is limited due
to its relatively low power output. So LD applica-
tion started from the field where the LD’s advan-
tageous characteristics of compact size, high effici-
ency and coherency are best utilized.

Distance meters

Figure V-8 shows the principle of a light-wave
distance meter using modulated light. Distance is
computed with detected phase difference between
the radiated light and the reflected light. Measure-
ment error depends on the wavelength of signal
light, modulation frequency and temperature
change.

A range finder, which measures a distance to a
target such as a moving object, geographical fea-
tures and a building, penetrates into markets be-
cause of the LD’s advantages of compact size, light
weight and high efficiency.

A high sensitivity photodetector is required to
detect scattered weak light from objects because the
corner mirror cannot be sometimes used for this
kind of measurement.

High power LDs, HL8311, HL8312 and
HL8314 series are recommended for this applica-
tion.

- 2. Applications of IREDs

Hitachi IREDs have the advantages of high effi-
ciency, high-power output, high-speed response and
choice of variable emission wavelength from 760
nm to 1300 nm. And the availability of the ample
package variations realizes applications for various
kinds of systems.

Application examples and recommended prod-
ucts are described in Table V-2.

2.1 Fiberoptic communications

Fiberoptic communications have two methods to
transmit data signals: the digital transmission meth-
od and the analog transmission method. And there
are two methods to modulate light intensity with
electric signals: the direct modulation method in
which a light source device is driven with the
modulation signals directly and the external
modulation method in which constant optical out-
put power from a light source is modulated through
an external modulator.

Optical output power from an IRED changes
proportionally with the drive current as shown in
Fig. v-9.

The simplest analog transmission system with
the direct modulation method is described in Fig.
V-10. The electric circuit of a repeater needs
amplification function only in this system. How-
ever, the linearity of a light signal source becomes
an important factor. For the nonlinearity distortion
level required for analog communications, the sec-
ond nonlinearity distortion is over —45 dB and the
third is over —55 dB in general. Hitachi IREDs
meet these system requirements sufficiently.

A digital transmission system with a typical re-
peater complex with an equalizer, a discriminator
and retiming function is described in Fig. V-11. De-
spite the fact that the electric circuit is complicated
compared with the analog transmission system,
transmission bandwidth is wider and more accurate
information transmission capability in the digital
transmission system is much advantageous. Effi-
cient coupling of IRED optical output to fiber is ex-
tremely important in any of fiberoptic communia-
tions systems.

HE8403 and HE1301 series designed to have a
small emitting area 1o achieve highest frequency re-
sponse and light intensity are highly recommended
for fiberoptic communications,

Optical distance meter
Radiated light

Corner cube mirror
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_t‘“‘l—’
P

-

Phase difference

VAN ZAU AR
\

D —=
Radiated light signal '

Refiected light signal

Figure V-8 Light Wave Distance Meter
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Table V-2. IRED

Applications

Application fields Appiications Features Applicable products
Fiberoptic communications Data buses Low dissipation HER403R/SG/ML
(Short distance) Links Wide bandwidth HE8811
Computer links No cross talk HE8402F
HE1301R/SG/ML
Optical beain communic- Space transmission optical No need of cable and pole  HLP20R—60R

ations

repeater systems

No radio wave interference

HLP20RG—60RG
HE8811

Information terminals

Facsimiles

Compact size

HLP20R—60R

High reliability HLP20RG—60RG
HE8811
Measuring equipment Distance meters High precision HLP20R—60R
Auto-focusing cameras High precision ::'g;gg?G_GORG
Alarm systems Compact size HE8805VG
No radio wave interference HE8806VG
Medical appliances Compact size HE8807SG/SL
High reliability HE8811
Smoke detectors No error
High reliability
Phbias
Optical output power (Po)
Ihias
3
Figure V-9. Fiberoptic Communications
“APD APD
Signal or or .
input ?‘N Amp. PIN  Amp. &s:vﬁtr:.:t
O—{ Driver — Driver = —O
|
IRED i | IRED !
| AGC loop i | AGC loop
(Automatic gain control)
Repeater

Figure V-10. Direct Modulation Method Analog Transmission System
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2.2 Facsimiles

IREDs are also used as a light source to illumi-
nate objects. High power capability with hemi-
spherical chip surface of Hitachi IREDs enables it
to be used as a light source of the reading head in
information terminals such as facsimile equipment.

Figure V-12 shows the principle of a contact-
type facsimile pick-up head. The sensor part (a
pick-up head) of a contact-type facsimile consists of
an IRED array (a light source), contact fiber, sand-
wiched fiber and a photodetector array. The emitted
light from an IRED reflected at the original picture
with some absorption input into a photodetector
array sensor through contact fiber and sandwiched
fiber then converted to electric signals. Vertical
scanning information is picked up along with the
direction of the original picture move and horizon-
tal scanning information is picked up along with the
direction of IRED and photodetector which are
arrayed.

High power IREDs, HLP20 — 60 series and
HEB801 are recommended for this type of applica-
tion.

2.3 Autofocusing cameras

Autofocusing cameras are penetrating the mar-
ket due to their easy-to-handle features with its
autofocusing and shutter control functions. There
are two methods of autofocusing: the one way is to
‘use the reflected natural light from an object and
the other is to use the reflected light from an object
but emitted from the light source built in a camera.
The light source built-in type camera causes no
focusing error which often rises in the natural light
system, because the light from the built-in light
source hits the specified object and only the light
reflected from the target is used to measure the dis-
tance. Figure V-13 describes the operation principle
of an autofocusing camera with a built-in light
source. The intensely modulated light is emitted
from IRED mounted at the center of a camera then
collimated by a lens and hits an object. The light
scatters in all directions at the surface of the object
then a part of it is received by photosensors
through rotating lenses set at the both edges of the
camera. When the reflected light from the object is
focused to the photosensors through L, and L,, the

Data
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Optical fiber

Digitizer Driver ———>

IRED

i I

Timing Discri-
APD function minator
o | ireo
PIN Amp. Optical fiber
Equalizer Driver =
|
: | -
1 AGC loop 1 1 |
_____________ Dy |
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(Automatic power control)
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Figure V-11. Digital Transmission System
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Figure V-12. Principles of Contact-type Facsimile Pick-up Head
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shutter of a camera is released.

i IREDs, HES8801, HE8805VG and
HER806VG are recommended for this type of ap-
plication.

Adjustment circuit

Photosensor
L
Camera - \\\‘~\\\
body IRED ———~—_ T
/L —_—— T T——
N\ — T ——
Amp. L ,’J Camera lens ——— T
——1\— ————————————————————— o =~
\Vi /’,,,—’ ”,/”7
AND circuit _ - " Object
T T T
" Pulser -
+
IRED L2
driver Photosensor

Adjustment circuit
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Figure V-13. Operation Principles of Autofocusing Cameras
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Product Lineup

Packages
Chips A AC c. E G FG 8 P sp BF DL
HL7801 HL7801E HL7801G*
HL7802 HL7802E HL7802G
HL7G06 HL7806G
HL7831 HL7831G
HL7832 HL7832G
HL7838 HL7838G
HL8311/ HLP1400 HLP1600 HL8311E HL8311G HLP1500
HLP1000
HL8312/ HL8312E HL8312G
HL8315 HL8315E
HL8314 HL8314E HL8314G
HL1221 HL1221A HL1221AC HL1221C HL1221B
HL1321/ HLPS400 HL1221AC HLPEE0O HL1321FG HLP5500 HL1321P HL1321SP HL1321BF HL1321DL
HLP5400
HL1322 HL1322A HL1322AC
HLsal HL1341A HLI341AC HL1341FG HL1341BF HL1341DL
HL1521 HL1621A HL1521AC
HL1541 HL1541A HL1541AC HL1541FG HL1541BF HL1541DL

* HL7801G package dimensions are different from those of other G-type products.



HL7801E GaAlAs LD

Description

HL7801E is a 0.78 um GaAlAs laser diode with
double heterojunction structure.

It is suitable as a light source in laser beam prin-
ters, laser levelers and various other types of optical
equipment.

A screw-on type package facilitates the adjust-
ment of optical components. Hermetic sealing of
the package achieves high reliability.

Package Dimensions
Features

® Visible light output: A, = 760—800 nm

@ Built-in photodiode for monitoring laser output
® Low astigmatism: As = 2 um typ.

e Small beam ellipticity:

0, = 15deg., #, = 30 deg. typ.

Single longitudinal mode

015

7.0

12201
3.3520.2

14.021.0

42.5410.25

($1.05)

Notes: Optical path: 2.66mm
Refraction index of window glass
11.46-1.63

1. Laser diode cathode
2. Common (Case) .
3 Photodiods ancde (Unit: mm)
E-type
Absolute Maximum Ratings (T = 25°C)
Items Symbols  Values Units Internal Circuit
Optical output power Po 5 mwW ® ®
Laser diode reverse Vawo) 2 Vv
voltage
Photodiode reverse  Vgpp, 30 \ LD PD
voltage
Operating temperature T, —10to +60 °C
Storage temperature Toa —40to +80 °C
@
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current [’ 50 90 mA
Optical output power Po 5 mw Kink free
Slope efficiency‘ ' 0.13 0.25 mW/mA 3(mwW)
1 (4 mW) — I (1 mW)
Lasing wavelength A, 760 780 800 nm Py =3 mW
Beam divergence 6, 10 15 20 deg. Py =3 mW
parallel to the junction
Beam divergence 6, 20 30 40 deg. Po=3mwW
perpendicular to the junction -
Monitor current Is 0.1 03 mA Po=3mwW
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HL7801E

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
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HL7801G GaAlAs LD

Description
HL7801G is a 0.78 um GaAlAs laser diode with
double heterojunction structure. ;
It is suitable as a light source in laser’beam prin-
ters, laser levelers and various other types of optical
equipment.
Hermetic sealing of the package achieves high
reliability.
Features
® Visible light output: A, = 760—800 nm Package Dimensions
e Built-in photodiode for monitoring laser output ‘ 9805
® Low astigmatism: As = 2 um typ.
e Small beam ellipticity:
0, = 15deg., 8, = 30 deg. typ.
e Single longitudinal mode -
: 7 Notes: Optical path: 2.56 mm
. Refraction index of
‘window glass: 1.46-1.63
g[ 1. Laser diode cathode
- 2. Common (Case)
S 3. Photodiode anode
Absolute Maximum Ratings (T, = 25°C) G-type (Unit: mm)
Items Symbols Values Units Internal Circuit
Optical output power Po 5 mW
Laser diode reverse Viawo) 2 Vv ® ®
voltage
Photodiod e V 30 \
voltagelo e revers R(PD) LD PD
Operating temperature T, —10to +60 °C
Storage temperature Tag —40to +80 °C
@
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current [ 50 90 mA
Optical output power Po 5 mwW Kink free
Slope efficiency ] 0.13 0.25 mW/mA 3(mW)
1 (4 mW) — I {1 mW)
Lasing wavelength A, 760 780 800 nm Po=3mW
Beam divergence 6, 10 15 20 deg. Po=3mW
parallel to the junction
Beam divergence 6 20 30 40 deg. Po=3mwW
perpendicular to the junction
Monitor current I 0.1 0.3 mA Py =3 mW
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Optical Output Power vs.
Forward Current

Forward Current vs.
Forward Voltage
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HL7802E GaAlAs LD

Description

HL7802E is a high-power 0.78 um GaAlAs
laser diode with double heterojunction structure.

It is suitable as a light source in laser beam prin-
ters, laser levelers and various other types of optical
equipment.

A screw-on type package facilitates the adjust-
ment of optical components. Hermetic sealing of
the package achieves high reliability.

Features Package Dimensions
® Visible light output: A, = 770—800 nm

e Built-in photodiode for monitoring laser output
e Single longitudinal mode ;l

180

Emiting point

7.0-0.15

3.35:0.2
T02
Emitting

12201
1.0

14.0
i
i
|
[:

Notes: Optical path: 2,66 mm
Refraction index of glass
window: 1.46-1.53

1. Lasor diode cathode
2. Common (Case)
3. Photodiode anode

Absolute Maximum Ratings (T = 25°C) E-type (Unit: mm)
items Symbols Values Units Internal Circuit

Optical output power [ 10 mwW

Laser diode reverse Vg, 2 v ® ®

voltage

Cglc:;gtiiode reverse Vo) 30 \ LD PD

Operating temperature T, —10to +50 °C

Storage temperature T —40to +80 °C

@

Optical and Electrical Characteristics (T = 25°C)

items Symbols min. typ. max. Units Test conditions

Threshold current [ 50 90 mA

Optical output power Py 10 mw Kink free

Slope efficiency ] 0.13 0.25 mW/mA 6(mwW)

18 mW) — 12 mW)

Lasing wavelength A, 770 785 800 nm Po=10 mW

Beam divergence 6, 6 " 16 deg. Po =10 mW

parallel to the junction

Beam divergence 6, 20 30 40 deg. Py =10 mW

perpendicular to the junction

Monitor current lg 0.35 mA Vaen) = 5V, Po =10 mW
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HL7802E

88
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HL7802G GaAlAs LD

Description

HL7802G is a high-power 0.78 um GaAlAs
laser diode with double heterojunction structure.

It is suitable as a light source in laser beam prin-
ters, laser levelers and various other types of optical
equipment.

Hermetic sealing of the package achieves high
reliability.

Features

e Visible light output: Ap = 770— 800 nm

e Built-in photodiode for monitoring laser output
e Single longitudinal mode

20.03

o3

3.520.2

Notes: Optical path: 2.55mm
Refraction index of
window glass: 1.46-1.63

1. Photodiode anode

2. Common (Case)
3. Laser diode cathode.

Absolute Maximum Ratings (T, = 25°C)

(Unit: mm)
Items Symbols  Values Units G-type
Optical output power  Pg 10 mw Internal Circuit
Laser diode reverse Vo) 2 \ © ®
voltage
Photodiode reverse Vieo) 30 v PD LD
voltage
Operating temperature T, —10to +50 °C
Storage temperature L —40to +80 °C
@
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current Ly 50 90 mA
Optical output power Po 10 mwW Kink free
Slope efficiency ] 0.13 0.25 mW/mA 6(mwW)
18 mW) — I (2 mW)
Lasing wavelength A, 770 785 800 nm Py =10 mW
Beam divergence 6, 6 1 16 deg. Po =10 mW
parallel to the junction
g:r?)Tng;ngg?S ‘t:ﬁe junction o1 2 % “ deg. Fo=10 mw
Monitor current lg 0.35 mA Vapoy =5V, Po =10 mW
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Optical Output Power vs.
Forward Current Lasing Spectrum
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HL7806G GaAlAs LD

Description

HL7806G is a 0.78 um GaAlAs laser diode with
double heterojunction structure.

It is suitable as a light source in laser beam prin-
ters, laser levelers and various other types of optical
equipment.

Hermetic sealing of the package achieves high
reliability.

|5ﬂl

Features . .
Package Dimensions

® Visible light output: Ap = 775—1795 nm

e Built-in photodiode for monitoring laser output
e Low astigmatism: As = 2 um typ.

e Small beam ellipticity: m
0, = lddeg., 8, = 27 deg. typ. —
Single longitudinal mode 0651

%9
;
3

(907

35202
103:003
T Glass
/= 1
4!

Emitting point
w
I B et
I3
il -
p
b
@ @\#0.4510.1

N e Notes: Optical path: 2.55mm
Refraction index of
PN 2541038 window glass: 1.46~1.53

1. Photodiods anode.
2. Common (Case)
3. Laser dioda cathode

Absolute Maximum Ratings (T = 25°C)

(Unit: mm)

Items Symbols  Values Units G-type
Optical output power Py 5 mw Internal Circuit
Laser diode reverse Vg, 2 v © @
voltage
Sgﬁ;%c;iode reverse Veeo) 30 \" PD LD
Operating temperature T, —10to +60 °C
Storage temperature T —40to +85 °C

@
Optical and Electrical Characteristics (T; = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current [ 40 70 mA
Optical output power Po 5 mwW Kink free
Slope efficiency n 0.15 0.25 mW/mA 3(mW)

1(4 mW) — 1 (1 mW)
Lasing wavelength A, 775 785 795 nm Py =5mW
Beam divergence 6, 8 14 20 deg. Py =5mW
parallel to the junction
Beam divergence 6, 20 27 45 deg. Py =5 mW
perpendicular to the junction
Monitor current Is 0.35 1.0 1.65 mA Vaeo) =5V, Po = 5+0.05 mW
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Optical Output Power vs.
Forward Current
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L7831G GaAlAs LD

rojunction structure.

is suitabic as a light source in compact disc
and optical video disc players and various other
types of optical equipment.

MOCVD technology is employed to precisely
analyze and optimize device conditions in order to
realize a low noise level.

Hermetic sealing of the package achieves high
reliability.

Package Dimensions

+0
#0028

Features

® Visible light output: A, = 770—795 nm

e Built-in photodiode for monitoring laser output
® Multiple longitudinal mode

® [ow noise: S/N = 60 dB min.

Notes: Optical path: 2.55/mm
42.54,0.35 Refraction index of window glass: 1.46—1.53

1. Photodiode anode
2. Common (Case)

N . o, 3. Laser diode anode
Absolute Maximum Ratings (T. = 25°C)
) {Unit: mm)
items Symbols  Values Units G-type
Optical output power Po 5 mW Internal Circuit ®
Laser diode reverse Veawo 2 v
voltage
Photodiode reverse Varo) 30 " PD LD
voltage
Operating temperature T, —10to +60 °C
Storage temperature Tog —40to0 +85 °C
@
Optical and Electrical Characteristics (Tc=25°C)
items Symbols min. typ. max. Units Test conditions
Threshold current b 50 80 mA
Optical output power Py 5 mW Kink free
Slope efficiency . ] 01 0.25 0.6 mW/mA 3(mw)
. 1 (4 mW) — I (1 mW)
Lasing wavelength A, 770 785 795 nm Po=3mW
Beam divergence 6, 9 13 16 deg. Py =3 mW
paraliel to the junction
Beam divergence 6 20 35 48 deg. Po=3mwW
perpendicular to the junction
Monitor current Is 0.3 1.0 1.6 mA Vaepy =5V, Po = 340.03 mW
Noise S/N 60 dB Py =3 mW, f = 750 kHz, Af = 30 kHz
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H L783ZG GaAlAs LD

Description
HL7832G is a 0.78 um GaAlAs laser diode with
double heterojunction structure.
It is suitable as a light source in optical video
disc players and various other types of optical
equipment.
MOCVD technology is employed to precisely
analyze and optimize device conditions in order to
realize a low noise level.
Hermetic sealing of the package achieves high . .
reliability. Package Dimensions
Features _ e 5e
e Visible light output: A, = 770—795 nm 2t
e Built-in photodiode for monitoring laser output
® Multiple longitudinal mode =
e Low noise: S/N = 80 dB min. 2
N #04510.1
Q_ T S
;.ZMKMIM
. . o ‘ommon (Case)
Absolute Maximum Ratings (T, = 25°C) 3. Lasar diodo snoda
Ite Symbols  Val Unit G-type (ot o
ms . .
ymbols Vales nits Internal Circuit
Optical output power P 5 mwW
, > (OB
Laser diode reverse Vawo) 2 \
voltage
Photodiode reverse Varo) 30 \
voltage
Operating temperature T, —10to +60 °C
Storage temperature Tag —40to +85 °C
@
Optical and Electrical Characteristics (T, = 25°C)
items Symbols min. typ. max. Units Test conditions
Threshold current lin 50 80 mA
Optical output power Po 5 mW Kink free
Slope efficiency n 0.1 0.25 0.6 mW/mA 3(mW)
14 mW) —1(1 mwW)
Lasing wavelength A, 770 785 795 nm Py =3mW
Beam divergence 4 8 13 16 d -
parallel to the junction 4 °9: Po=3mwW
Beam divergence 6 20 35 48 d -
perpendicular to the junction * 9 Po=3mwW
Monitor current Is 0.3 1.0 1.6 mA Varo) =5V, Po = 3+0.03 mW
Noise S/N 80 dB Po =3 mW, f = 8 MHz, 4f = 100 kHz
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Optical Output Power vs.
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Polarization ratio
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HL7838G EaAiAe D

HI.7838G is a high-power 0.78 um GaAlAs
iaser dinde wiih double heterojunciion structure.

it is suitable as a light source in laser beam prin-
ters, laser levelers, optical disc memories and
various other types of optical equipment.

Hermetic sealing of the package achieves high
reliability.

Features

@ Visible light output: A, = 770—795 nm

e 20 mW (CW), 30 mW (pulse) operation at
room temperature

@ Built-in photodiode for monitoring laser output

e Single longitudinal mode

=0.2

3.5

- Notos: Upucal path: 2 55 mm

Refraction index of
B N window glass: 1.46 1.53
Lj 038 1. Photodiode anode

Absolute Maximum Ratings (T, = 25°C)

2. Commaon (Case)

items Symbols  Values Units 3 Laser diode catode
Optical output power Po 20 mw G-type (Unit: mm)
Pulse optical output P e 30* mw
power Internal Circuit
I‘;giste;rg guode reverse Vawo 2 \ ® ®
Photodiode reverse Vo) 30 \
voltage PD LD
Operating temperature T, —10to +60 °C
Storage temperature T —40to +80 °C
*PW < 1 ps, duty 50%
@
Optical and Electrical Characteristics (T, = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current [ 80 mA
Optical output power Po 20 mW -Kink free
Slope efficiency L] 0.3 0.45 mW/mA 12(mW)
1(16 mW) — | (4 mW)
Lasing wavelength A, 770 780 795 nm Py =20 mW
Beam divergence 6, 10 deg. Py =20 mW
parallel to the junction
Beam divergence 6. 26 deg. Po =20 mW
perpendicular to the junction
Monitor current Is 0.3 mA Veeo) =5V, P =20 mW
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HL8311E GaAlAs LD

Description
HL8311E is a 0.8 um GaAlAs laser diode with | .
double heterojunction structure. Y ;
It is suitable as a light source in optical disc \ )

memories and various other types of optical equip-
ment.

A screw-on type package facilitates the adjust-
ment of optical components. Hermetic sealing of
the package achieves high reliability.

Package Dimensions
Features

® Infrared light output: A, = 800—850 nm

® 15 mW CW operation at room temperature

® Built-in photodiode for monitoring laser output
® Single longitudinal mode

® Fast pulse response: t, tr = 0.5ns

. 16.010.1

Emitting point

Notes: Optical path: 2.55 mm
Refraction index of glass
window: 1.46-1.63

1. Laser diode cathode

Absolute Maximum Ratings (T = 25°C) 3. Provoiods e
(Unit: mm)

Items Symbols  Values Units E-type

Optical output power Po 15 mw Internal Circuit

Laser diode reverse Vawo) 2 v ® ®

voltage

5‘2|c‘>;<;2iode reverse Vaeo) 30 v LD PD

Operating temperature Toor —10to +60 °C

Storage temperature Tog —40to +80 °C

@

Optical and Electrical Characteristics (Tc=25°C)

Items Symbols min. typ. max. Units Test conditions
Threshold current [ 60 90 mA

Optical output power Py 15 mw Kink free

Slope efficiency L] 0.16 0.28 mW/mA 8(mw)

102 mW) = 1 (4 mW)

Lasing wavelength A, 800 830 850 nm Py =10 mw

Beam divergence 6, ) 10 deg. Py =10 mw

parallel to the junction

Beam divergence o 6, 27 deg. Po =10 mw
perpendicular to the junction

Monitor current Is 0.2 mA Vago, =5V, Py =10 mW
Rise time t, 0.5 ns

Fall time t 0.5 ns
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HL8311G

GaAlAs LD

Description

is a 0.8 um GaAlAs laser diode with
i re.
t is suitablc as a light source in optical disc
memories and various other types of optical equip-
ment.

Hermetic sealing of the package achieves high
reliability.

Features

@ Infrared light output: \, = 800—850 nm

@ 15 mW CW operation at room temperature

® Built-in photodiode for monitoring laser output
@ Single longitudinal mode

Fast pulse response: 1, ty = 0.5ns

Absofute Maximum Ratings (T, = 25°C)

Package Dimensions

0
oo

=0.1

15

Notes: Optical path: 2.55 mm
Refraction index of
window glass: 1.46 - 1.52

1. Photodiode anode
2. Common (Case)
3. Laser diode cathode

(Unit: mm)

items Symbols  Values Units
Optical output power Po 15 mwW ®
Laser diode reverse Ve 2 \
voltage
Photodiode reverse Vieo) 30 v PD LD
voltage
Operating temperature T, —10to +60 °C
Storage temperature T —40to +80 °C
@
Optical and Electrical Characteristics (Tc=125°C)
Items Symbols min. typ. max Units Test conditions
Threshold current [ 60 90 mA '
Optical output power Po 15 mW Kink free
Slope efficiency ] 0.16 0.28 mW/mA 8(mw)
1(12mW) =1 (4 mW)
Lasing wavelength * A, 800 830 850 nm Po =10 mW
g:?arne(:%e;gg?t‘jﬁction Ou 10 deg. Po=10mW
Beam divergence o 6, 27 deg. Py =10 mW
perpendicular to the junction
Monitor current [ 0.2 mA Vaen) =5V, Po =10 mW
Rise time t, 0.5 ns
Fall time t; 0.5 ns
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HL8311G

Optical output power, P (mW)

Optical Output Power vs.

Forward Current

Forward Current vs.
Forward Voltage
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Forward current, Ig (mA) Forward voltage, Vg (V)
Lasing Spectrum Far Field Pattern
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HL8311G

Monitor Current vs. Threshold Current vs.
QOptical Output Power Case Temperature
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HL8312E

GaAlAs LD

Description

HL8312E is a high-power 0.8 um GaAlAs laser
diode with double heterojunction structure.

It is suitable as a light source in optical disc
memories and various other types of optical equip-
ment.

A screw-on type package facilitates the adjust-
ment of optical components. Hermetic sealing of
the package achieves high reliability.

Features
® Infrared light output: A, = 810—850 nm

e 20 mW CW operation at room temperature

e Built-in photodiode for monitoring laser output
e Single longitudinal mode

® Fast pulse response: 1, iy = 0.5 ns

Package Dimensions

7.0-015

3.35-0.2

12:01

140:1.0

N

oo . 1800045
Emiting point|_8.0:0.2"
-11.01015

Notes: Optical path: 2.55 mm
Refraction index of glass
window: 1.46 1,53

1. Laser diode cathode
2. Common (Case)
3. Photodiode anode

Absolute Maximum Ratings (T = 25°C) E-type {Unit: mm)
Items Symbols Values Units Internal Circuit
Optical output power Po 20 mwW
Laser diode reverse  Vgp, 2 \ o ®
voltage
Photodiode reverse Varo) 30 \ LD PD
voltage
Operating temperature T, —10to +50 °C
Storage temperature T —40to +80 °C
@
Optical and Electrical Characteristics (T, = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current [ 60 90 mA
Optical output power Ps 20 mw Kink free
Slope efficiency n 0.16 0.28 mW/mA 12(mW)
1(16 mW) — 1 (4 mW)
Lasing wavelength A, 810 830 850 nm Py =10 mW
Beam diverger_\cé . 6, 10 deg. Po=10mwW
parallel to the junction
Beam divergence 6, 27 deg. Po =10 mW
perpendicular to the junction
Monitor current ls 0.2 mA Vaeoy =5V, Po = 10 mW
Rise time t, 0.5 ns
Fall time t; 0.5 ns
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HL8312E

Optical Output Power vs. Forward Current vs.
Forward Current Forwaird Voltage
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HL8312E

Monitor current, lg (mA)
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Monitor Current vs.
Optical Output Power
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18312G GaAlAs LD

i .

HL8312G is a high-power 0.8 pm GaAlAs laser
“ .

ciure.

it is suitable as a light sourcc in optical disc
memories and various other types of optical equip-
ment.

Hermetic sealing of the package achieves high

reliability.

ciervjunciion st

Features Package Dimensions

e Infrared light output: A\p = 810—850 nm

® 20 mW CW operation at room temperature

e Built-in photodiode for monitoring laser output
®

®

Single longitudinal mode
Fast pulse response: t, ty = 0.5 ns

0.03

i Glass

/=
o
as

03

Emitting point

0

ol

[

Uy _
iy
® @ @\ @501
Notes: Optical path: 2.55 mm
o o 1.461.53
- Ay o P
QK‘ s o,
Absolute Maximum Ratings (T = 25°C) G-type (Unit: mm)
Items Symbols  Values Units Internal Circuit
Optical output power Py 20 mW ® ®
Laser diode reverse  Vgp, 2 \Y
voltage
Photodiode reverse Varo) 30 v PD LD
voltage
Operating temperature T, —10to+50 °C
Storage temperature Tog —40to +80 °C
@
Optical and Electrical Characteristics (T = 25°C)
items Symbols min. typ. max. Units Test conditions
Threshold current [ 60 90 mA
Optical output power Po 20 mwW Kink free
Slope efficiency n 0.16 0.28 mW/mA 12(mW)
1(16 mW) — | (4 mW)
Lasing wavelength A, 810 830 850 nm Po =10 mW
Beam divergence 6, 10 deg. Py =10 mW
parallel to the junction
Beam divergence 6, 27 deg. Po =10 mW
perpendicular to the junction
Monitor current ls . 0.2 mA Vaeny =5V, P =10 mW
Rise time t, : 0.5 ns
Fall time t : 0.5 ns
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HL8312G

Optical output power, Pot(mW)

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
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HL8312G

Monitor Current vs. Threshold Current vs.
Optical Output Power ' Case Temperature
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HL8314E

Description

HL8314E is a high-power 0.8 um GaAlAs laser
diode with double heterojunction structure.

It is suitable as a light source in optical disc
memories and various other types of optical equip-
ment.

High power output is obtained through non-
symmeltrical coating technology for chip mirror
facets.

A screw-on type package facilitates the adjust-
ment of optical components. Hermetic sealing of
the package achieves high reliability.

Features

e Infrared light output: A, = 810—850 nm

® 30 mW CW operation at room temperature

e Built-in photodiode for monitoring laser output
Single longitudinal mode

[ ]
® Fast pulse response: t;, i = 0.5 ns

Package Dimensions

16.0:0.15

12201

14.021.0

Emitting point

-.11.0:10.15

|.80102

7.0:0.15

02

3.35

42.5410.25

[

v ]

P>
Notes: Optical path: 2.55 mm

Refraction index of glass
window: 1.46-1.53

1. Lasar diodo cathode
Absolute Maximum Ratings (T, = 25°C) 3 Frotocinds e

Items Symbols  Values Units Internal Circuit E-type {Unit: mm}
Optical output power Po 30 mwW

Laser diode reverse Vewo) 2 Y ® ®

voltage

Photodiode reverse Vieoy 30 Vv LD PD

voltage

Operating temperature T, —10to +50 °C

Storage temperature Tao —40to +80 °C

@

Optical and Electrical Characteristics (T¢ = 25°C)

Items Symbols min. typ. max. Units Test conditions
Threshold current I 60 90 mA

Optical output power Po 30 mw Kink free

Slope efficiency | 0.3 0.5 mW/mA 18(mwW)

124 mW) =1 (6 mW)

Lasing wavelengtl; A, 810 830 850 nm Py =30 mW

Beam divergence 6, 10 deg. Po =30 mW

parallel to the junction

Beam divergence =~ 6, 27 deg. Py =30 mW
perpendicular to the junction

Monitor current lg 20 pA Vieo) = 5V, Po = 3mW
Rise time t, 05 ns

Fall time ' t, 05 ns
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HIL8314E

114
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HL8314E

Threshold current, Iy, (MA)

100

Threshold Current vs.
Case Temperature
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HL8314G GaAlAs LD

Description

HL8314G is a high-power 0.8 um GaAlAs laser
inuhie heterojunction structure.

suitable as a light source in optical disc
memories and various other types of optical equip-
ment.

High power output is obtained through non-
symmetrical coating technology for chip mirror
facels.

Hermetic sealing of the package achieves high
reliability.

Features

@ Infrared light output: X, = 810—850 nm

e 30 mW CW operation at room temperature

e Built-in photodiode for monitoring laser output
e Single longitudinal mode

e Fast pulse response: 1, ty = 0.5 ns

Notes: Optical path: 2.55mm
Refraction index of
window glass: 1.46 1.53

1. Photodiode anode
2. Common (Case}
3. Laser dioda cathode

Absolute Maximum Ratings (T, = 25°C) (Unit: mm)
ltems Symbols  Values Units Internal Circuit

Optical output power Po 30 mwW

Laser diode reverse Vawo) 2 Vv @ ®

voltage

Photodiode reverse Vieo) 30 v PD LD

voltage

Operating temperature T, —10to +50 °C

Storage temperature Tao —40to +80 °C

@

Optical and Electrical Characteristics (T, = 25°C)

items Symbols min. typ. max. Units Test conditions
Threshold current [ 60 90 mA

Optical output power Po 30 mwW Kink free

Slope efficiency n 0.3 0.5 mW/mA 18(mw)

1(24 mW) — 1 (6 mW)

Lasing wavelength A, 810 830 850 nm Py =30 mW

Beam divergence 6, 10 deg. Py =30 mW

parallel to the junction

Beam divergence 6, 27 deg. Py =30 mW
perpendicular to the junction

Monitor current Is 20 - uA Vapp) =5V, Po =3 mW
Rise time t, 0.5 ns

Fall time t; 0.5 ns
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HL8314G

Optical output power, Pg (mW)
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HL8314G

Maonitor Current vs. Threshold Current vs.
Opticai Output Power Case Temperature
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HL8315E GaAlAs LD

Description : :

HL8315E is a high-power 0.8 um GaAlAs laser
diode with double heterojunction structure.

It is suitable as a light source in optical disc
memories and various other types of optical equip-
ment.

A screw-on type package facilitates the adjust-
ment of optical components. Hermetic sealing of

the package achieves high reliability. Package Dimensions
Features 'E';}Raﬁg‘f‘s
e Infrared light output: A, = 800—850 nm N I- reiens \
e 20 mW CW operation at room temperature QH
e Built-in photodiode for monitoring laser output ol
e Fast pulse response of photodiode: "; 200
lrw i = 50 ns typ. B 5351018, 31 RO8
e Fast pulse response of laser diode: [-’37“;,9'-‘- it
t, {y = 0.5ns AT — -8
e Single longitudinal mode ﬁd‘gg F
“f

1.2-01

1$1.05)

T Notes: Optical path: 2.56 mm
Refraction index of glass
window: 1.46 1.63

1. Laser diode cathode
2. Common (Case)

Absolute Maximum Ratings (T = 25°C) 3 Photodedesnode (4 nig: mpm)
E-type

Items Symbols Values Units ve

Optical output power Po 20 mWwW Internal Circuit

Laser diode reverse Vauo) 2 \ ® ®

voltage

Photodiode reverse V 30 Vv

voltage A LD PD

Operating temperature T, —10to +50 °C

Storage temperature Tag —40to +80 °C

)

Optical and Electrical Characteristics (T¢ = 25°C)

items Symbols min. typ. max. Units Test conditions

Threshold current | 60 90 mA

Optical output power Po 20 mwW Kink free

Slope efficiency n 0.16 0.3 mW/mA 12(mW)

1(16 mW) — | (4 mW)

Lasing wavelength A, 800 830 850 nm Po =10 mW

Beam divergence 6 10 deg. =

parallel to the junction " ¢ Po=10mW

Beam divergence 0, 27 deg. =

perpendicular to the junction 9 Po=10mW

Monitor current Is 1.0 mA Veeoy =5V, Po =10 mW

Rise time t, 0.5 ns

Fall time t; 0.5 ns
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HL8315E

Optical Output Power vs.

Forward Current

Lasing Spectrum
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HL8315E

Polarization ratio

Optical Output Power Dependence Temperature Dependence of
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LP1400 GaAlAs LD

Rescription

is a 0.8 um GaAlAs laser diode with
junction structure.

it is suitable as a light source in fiberoptic com-
munications, optical disc memories or various other
types of optical equipment.

The package is convenient for system testing be-
cause the laser chip is mounted on its stem. This
device should be hermetically sealed before mount-
ing on a system.

Features

Infrared light output: \, = 800—850 nm
15 mW CW operation at room temperature
Single longitudinal mode

Fast pulse response: t;, ty = 0.5 ns

Package Dimensions

Pm

|

Po
2.0£0.12.0%0.1
|

&
o
ki
_l_ =3
| ﬁ'

2.0+0.15

(1.0

12.4%0.3
11.2%0.2
2

S
;l
S U
<
+
[w]
2-42.3+0.2
3.0%0.2]
6.0%0.2
(Unit: mm)
A-type
Absolute Maximum Ratings (T, = 25°C) Internal Circuit
Items Symbols  Values Units ®
Optical output power Py 15 mwW
Reverse voltage Vg 2 \ Po=T ¥ =P,
Operating temperature T, 0 to +60 °C
Storage temperature Tag 0 to +80 °C @
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current [ 60 90 mA
Optical output power Po 15 mw Kink free
4 5 mw le = ly, + 25 mA
Monitor power * P 2 mwW le =l + 25 mA
Lasing wavelength A, 800 830 850 nm Po =10 mW
Beam divergence 6, 10 deg. Po =10 mW
parallel to the junction
Beam divergence 6, 25 deg. Po =10 mW
perpendicular to the junction
Rise time t, 0.5 ns
Fall time t 0.5 ns
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HLP1400

Omical output power, Pg (mW)

Optical Output Power vs.

Forward Current

Forward Current vs.

Forward Voltage
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HLP1400

Threshold Current vs.
Case Temperature
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HLP1500

GaAlAs LD

Description

HLP1500 is a 0.8 um GaAlAs laser diode with
double heterojunction structure.

It is suitable as a light source in fiberoptic com-
munications equipment.

The laser beam is output from the connected
optical fiber. Monitoring power is output from the
glass rod as optical output power.

— Fiber specifications —

Numerical aperture 0.2

Core diameter 0 50 um

Outer diameter : 125 um

Jacket diameter 1 900 um

Refraction index profile : GI type

Fiber length : More than 500 mm
Features

Infrared light output: \, = 800—850 nm
e 6 mW CW operation at room temperature
e Single longitudinal mode
®

Fast pulse response: t, t; = 0.5 ns

Absolute Maximum Ratings (T = 25°C)

Package Dimensions

w9015

somn_

424103
N

[3767 T 760 [4108

4 Moniior guide

Items Symbols  Values Units Internal Circuit
Fiber optical output P, 6 mW ®
power
Reverse voltage Va 2 v @r-- 1@
Operating temperature T, 0 to +60 °C . P T Pen
Multimode ! Glass rod
Storage temperature Tao —40t0 +70 °C fiber A e
@
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current b 60 90 mA
Fiber optical output power Py 6 mwW Kink free
2 3 mwW e =l + 26 mA
Monitor power P. 0.5 mw =1, + 25 mA
Lasing wavelength A, 800 830 850 nm Pi=4 mwW
Rise time t, 05 ns
Fall time 1 0.5 ns
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HiLP1500

Optical Output Power,

Mioniter Power vs. Forward Current vs.
Forward Current Forward Voliage
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HLP1600

GaAlAs LD

Description

HLP1600 is a 0.8 um GaAlAs laser diode with

double heterojunction structure.

It is suitable as a light source in fiberoptic com-
munications, optical disc memories or various other

types of optical equipment.

Monitoring power is output from the glass rod

as optical output power.

Features

Infrared light output: A, = 800— 850 nm
15 mW CW operation at room temperature
Single longitudinal mode

Fast pulse response: t, t = 0.5 ns

Absolute Maximum Ratings (T, = 25°C)

Items Symbols Values Units
Optical output power Py 15 mwW
Reverse voltage Va 2 \
Operating temperature T, 0 to +60 °C
Storage temperature Tag —40to +80 °C

0.2
02

112
16

3 Monor gude - - |

2-02.6102

Notes: Optical path: 5.43 mm
Rolraction indox of window glass:

(Unit: mm)

Internal Circuit
®

41 ®
Po =~ WL P,y

. | |
Glass window | 1 Glass rod

@)

Optical and Electrical Characteristics (Tc = 25°C)

Items Symbols min. typ. max. Units Test conditions
Threshold current b 60 90 mA
Optical output power Po 15 mwW Kink free

. 4 5 mwW I =1, + 26 mA
Monitor power P 0.2 mwW lr =1, + 25 mA
Lasing wavelength A, 800 830 850 nm Py =10 mW
Deranel o theponction " " dea- Pom10mW
Beam divergence [ 25 deg. Py =10 mW
perpendicular to the junction
Rise time t, 05 ns
Fall time t 0.5 ns

G HITACHI
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HLP16800

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
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HLP1600

Threshold current, Iy (MA)

Threshold Current vs.
Case Temperature
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HL1221A InGaAsP LD

Description

HL12Z1A isa 1.2 um InGaAsP laser diode with
double heterojunction structure.

ii is suitable as a light source in fiberoplic com-
munications and various other types of optical
equipment.

The package is convenient for system testing be-
cause the laser chip is mounted on its stem. This i
_d\:vécc should be hermetically scaled before mount- Package Dimensions
ing on a system.

1

Features
n P

e Long wavelength light output: D Anode m ¢
A, = 1170—1230 nm 0

® 5 mW CW operation at room temperature @

e Fast pulse response: t, ty = 0.5 ns 2.010.15 P '
.01.0. 2.01£0.15

3.25+0.2

1.2+0.15

a2 N‘—_‘@"“ 2-$2.340.15
3§ &l e |
S ol a :
v
o
(=]
+
L
3.0£0.1850——f
{Unit: mm)
A-type
Absolute Maximum Ratings (T = 25°C) Internal Circuit
Items Symbols Values Units [0}
Optical output power Py 5 mwW
Reverse voltage Vi 2 \ Po=—" V¥V =P,
Operating temperature T, 0 to +50 °C
Storage temperature Tag 0 to +60 °C @
Optical and Electrical Characteristics (T, = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current [ 30 80 mA
Optical output power Ps 5 mwW Kink free
1.5 3.0 mw le =1, + 20 mA
Monitor power Pn 1 mw le =1y +20 mA
Lasing wavelength A, 1170 1200 1230 nm Py =3 mW
Spectral width ax 2 nm Py =3 mwW
Beam divergence 6, 30 deg. Py = 3 mW, FWHM
parallel to the junction
Beam divergence 6, 40 deg. Py =3 mW, FWHM
perpendicular to the junction
Rise time t, 0.5 ns
Fall time t; 0.5 ns
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HL1221A

Optical output power, Po (mW)

Relative intensity
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HL1221A

132

Threshold current, Iy, (mA)

Pulse Response

Frequency Response
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HL1221AC InGaAsP LD

Description

HLI1221AC is a 1.2 um InGaAsP laser diode
with double heterojunction structure.

It is suitable as a light source in fiberoptic com-
munications and various other types of optical
equipment.

The package is compact to facilitate module as-
sembly.

Features

e Long wavelength light output:

Ap = 1170— 1230 nm
e 5 mW CW operation at room temperature
e Fast pulse response: 1, ty = 0.5 ns

| 6=0.3

12015
TN
%40.8:0.3
*0.1

0.910.15( -~

23
: mm)
AC-type
Absolute Maximum Ratings (T, = 25°C) Internal Circuit
items Symbols Values Units ®
Optical output power Po 5 mwW
Reverse voltage Vi 2 \ Po=— ¥ =P,
Operating temperature T, 0 to +50 °C
Storage temperature Tag 0 to +60 °C
@

Optical and Electrical Characteristics (T¢ = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current I 30 80 mA
Optical output power Po 5 mwW Kink free

1.5 3.0 mw le =y, + 20 mA
Monitor power P. 1 mwW le =l + 20 mA
Lasing wavelength A, 1170 1200 1230 nm Po=3mW
Spectral width an 2 nm Po=3mW
Beam divergence 6, 30 deg. Po =3 mW, FWHM
parallel to the junction
Beam divergence . 6. 40 deg. Po =3 mW, FWHM
perpendicular to the junction
Rise time t, 0.5 ns
Fall time t; 0.5 ns
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HL1221AC
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Optical output pcwsar, Po (mW)

Relative intersity
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Forward Current Forward Voltage
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HL122

1AC

Threshold current, Iy (MA)

Pulse Response

Frequency Response
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HL1221B

inGaAsP LD

(841
i
I

'
UUUUIiC

Ii is suiiable as a

munications equipment.

1221Bis a 1.2 um InGaAsP laser diode with
hictes vjunction structure.
light source in fiberoptic com-

The laser beam is output from the connected
optical fiber. Monitoring power is output from the
glass rod as optical output power.

ke amocifiontiinne.
1G0T Splliilanuiins

Numerical aperture 0 0.2

Core diameter 1 50 um

Outer diameter 0125 um

Jacket diameter : 900 um . .
Refraction index profile : GI type Package Dimensions

Fiber length : More than 500 mm

Features

® [ong wavelength light output:

A, = 1170—1230 nm

® 1.2 mW CW operation at room temperature - oome 20100
® Fast pulse response: t, ty = 0.5 ns E ‘-ﬂ"l“\F’f{‘ij e
§ VN ‘it%l
! o\ | JolX 34

{Unit: )
B-type nit: mm|
Absolute Maximum Ratings (T, = 25°C)
items Symbols  Values Units Internal Circuit
Fiber optical P, 1.2 mwW ©0)
output power
Reverse voltage Vq 2 \% @r-——9——1@
Operating temperature T, 0to +50 °C . P ri.j'r Pm
Multimode ! Glass rod
Storage temperature Tag —40to +60 °C fiber iy i
@
Optical and Electrical Characteristics (T, = 25°C)
items Symbols min. typ. max. Units Test conditions
Threshold current [ 30 80 mA
Fiber optical output power P, 1.2 mw Kink free
04 0.7 mw Ie = Iy, + 20 mA
Monitor power - 0.05 mw le =1y, + 20 mA
Lasing wavelength A, 1170 1200 1230 nm P;=0.5mW
Spectral width 4\ 2 nm P = 0.5 mW
Rise time t, 0.5 ns
Fall time t; 0.5 ns
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HL1221B

Fiber optical output power, Ps (mW)

Monitor power, Py (mW)

Relative intensity

Optical Output Power,
Monitor Power vs.
Forward Current
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Forward Current vs.
Forward Voltage
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HL1221B

Threshold Current vs.
Case Temperature
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HL1221C

inGaAsP LD

Description

HL1221C is a 1.2 wm InGaAsP laser diode with
double heterojunction structure.

It is suitable as a light source in fiberoptic com-
munications and various other types of optical
equipment. ‘

Monitoring power is output from the glass rod
as optical output power.

Features

e Long wavelength light output:
Ap = 1170— 1230 nm
e 5 mW CW operation at room temperature

e Fust pulse response: t., {y = 0.5 ns

Absolute Maximum Ratings (T = 25°C)

‘02 105

LiCuheds | Lo

0.8-015

40901

1

‘o1

3 Montor gurde,

(C_L

075-03

0101

C-type

Internal Circuit

P — ro
] Notes: Optical path: 5.43 mm

Refraction indox of window glass:
1.46-1.53

(Unit: mm)

Items Symbols Values Units

Optical output power Po 5 mwW O]

Reverse voltage Vi 2 \ (—=9—5 ®

Operating temperature T, 0 to +50 °C Po _E_r =] P,

Storage temperature Tag —40to +60 °C Glass window i___ __,: Glass rod

@

Optical and Electrical Characteristics (T, = 25°C)

Items Symbols min. typ. max. Units Test conditions
Threshold current B S 30 80 mA

Optical output power Po 5 mW Kink free

15 3.0 mw e = Iy + 20 mA

Monitor power P 0.5 mwW e =1, + 20 mA
Lasing wavelength A, 1170 1200 1230 nm Po=3mW
Spectral width 4x 2 nm Po =3 mW

Beam divergence 6, 30 deg. Py =3 mW, FWHM
parallel to the junction

Beam divergence 8, 40 deg. Py =3 mW, FWHM
perpendicular to the junction

Rise time t, 0.5 ns

- Fall time t 05 ns
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HL1221C

Optical Output Power,
Monitor Power vs.
Forward Current

Forward Current vs.
Forward Voltage
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HL1221C

Threshold current, Iy, (MA)

Pulse Response Frequency Response
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HLP5400 InGaAsP LD

Description
1.3 um InGaAsP laser diode with
fujuncticn structure.
i iy suiiable ag a lighi source in high-bit-rate,
long-distance fiberoptic communications and vari-
ous other types of oplical equipment.
The package is convenient for system testing be-
cause the laser chip is mounted on its stem. This
device should be hermetically sealed before mount- . .
ing on a system. Package Dimensions
1.0£0.2 @ Cathode
Features T
® [ ong wavelength light output: 1 Anode Pm g
Ap = 1270—1330 nm 19
® 5 mW CW operation at room temperature J c
@ Fast pulse response: I, ty = 0.5 ns 3
2.010.15 i 2010,1%‘
328102 | 7
: o Emitting point 3
SI9lE 2 it
H3ls s
a
I R I - 2-42.3+0.15
Ags | Y
s ale .
P ) ,
@
(9
J (]
3.04015 6.040.2
(Unit: mm)
A-type
Absolute Maximum Ratings (T, = 25°C) Internal Circuit
Items Symbols Values Units ®
Optical output power Po 5 mwW
Reverse voltage Va 2 Vv Po=""¥ 72w P,
Operating temperature T, 0 to +50 °C
Storage temperature Toq 0to +60 °C ®
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current L 30 80 mA
Optical output power [ 5 mwW Kink free
15 3.0 mw I = I, + 20 mA
Monitor power P 1 mwW le =1, + 20 mA
Lasing wavelength A, 1270 1300 1330 nm Py =3mwW
Spectral width 4\ 2 nm Py =3 mW
Beam divergence 6, 30 deg. Py = 3 mW, FWHM
parallel to the junction
Beam divergence 0, 40 deg. Py = 3 mW, FWHM
perpendicular to the junction
Rise time t, 0.5 ns
Fall time t; 0.5 ns
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HLP5400

Optical output power, Po(mW)

Relative intensity

Optical Output Power vs.
Forward Current

Forward Current vs.
Forward Voltage
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HLP5400

Threshold currert, Iy, (MA)
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HLP5500 InGaAsP LD

Description

HLP5500 is a 1.3 wm InGaAsP laser diode with
double heterojunction structure.

It is suitable as a light source in high-bit-rate,
long-distance fiberoptic communications equipment.

The laser beam is output from the connected
optical fiber. Monitoring power is output from the
glass rod as optical output power.

—Fiber specifications —

Numerical aperture 002

Core diameter 1 50 um

Outer diameter 1 125 um Package Dimensions

Jacket diameter : 900 um

Refraction index profile : GI type

Fiber length : More than 500 mm
Features o 2001
e Long wavelength light output:

o
. 4105 4 Monitor guid
}\ 4424103 —Fl-vs‘;—‘: ‘rﬂ Ja 10 4: Monitor guk

A, = 1270—-1330 nm
e 1.2 mW CW operation at room temperature
e Fast pulse response: t, Iy = 0.5 ns Lrsom

132018

85=0.1

~J
|
4=045 At
A \
sl By
£

(Unit: mm)
B-type

Absolute Maximum Ratings (T = 25°C)

Items Symbols  Values Units Internal Circuit

Fiber optical Py 1.2 mw

output power

Reverse voltage Vi 2 v @r-——9 "1 @
Operating temperature T, 0 to +50 °C Multimz:iel::b-r 7 Glass rod
Storage temperature Tag —401to +60 °C fiber -

Optical and Electrical Characteristics (T¢ = 25°C)

Items Symbols min. typ. max. Units Test conditions
Threshold current [ 30 80 mA

Fiber optical output power P; 1.2 mw Kink free

0.4 0.7 mw le =, + 20 mA

Monitor power P, 0.05 mw le =l + 20 mA
Lasing wavelength A, 1270 1300 1330 nm P;=0.5 mW
Spectral width 4\ 2 nm P;= 0.5 mW
Rise time t, 0.5 ns

Fall time t, 0.5 ns
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HLP5500

Optical Output Power,

iionitor Power vs. Forward Current vs.
Forward Current Forward Voltage .
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HLP5500

Threshold current, |y (MA)

Threshold Current vs.
Case Temperature
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LP5600 | InGaAsP LD

hietercjunction structurc.
: suitable as a light source in high-bit-rate,
long-distance fiberoptic communications and vari-
ous other types of optical equipment.

Monitoring power is output from the glass rod
as optical output power.

Features

e Long wavelength light output:

A, = 1270—1330 nm
e 5 mW CW operation at room temperature
® Fast pulse response: t., ip = 0.5 ns

0s:015
‘os:h\l_f.

ol

1 Monitor gude /-

@
DD
t T

-y -
3 N aevon s af wdow s
? Va1 8s
(Unit: mm)
C-type
Absolute Maximum Ratings (T, = 25°C) Internal Circuit
items Symbols Values Units 0)
Optical output power Py 5 mw I ®
Reverse voltage \'A 2 v Po "é“_ 7'4:%3 P
Operating temperature T, 0to +50 °C Glass window :L__ _ Glass rod
Storage temperature Tag —40to +60 °C ®
Optical and Electrical Characteristics (Te=125°C)
ltems Symbols min. typ. max. Units Test conditions
Threshold current [ 30 80 mA
Optical output power Po 5 mwW Kink free
1.5 3.0 mw le =, + 20 mA
Monitor power P 05 mw le=1, +20 mA
Lasing wavelength A, 1270 1300 1330 nm’ Po=3mW
Spectral width A\ 2 nm Py =3mwW
Beam divergence 6, 30 deg. Py =3 mW, FWHM
parallel to the junction
Beam divergence 6, 40 deg. Py =3 mW, FWHM
perpendicular to the junction
Rise time t, 0.5 ns
Fall time " 0.5 ns
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HLP5600

Optical output power, Po (mW)

Monitor power, Py, (mW)
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HLP5600

Pulse Response
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HL1321AC InGaAsP LD

Description

HLI1321AC is a 1.3 um InGaAsP laser diode
with double heterojunction structure.

It is suitable as a light source in high-bit-rate,
long-distance fiberoptic communications and vari-
ous other types of optical equipment.

The package is compact to facilitate module as-
sembly.

Features

: Dimensions
e Long wavelength light output: Package

A, = 1270—1330 nm
e 5 mW CW operation at room temperature
e Fast pulse response: L, tp = 0.5 ns

RELED
! Anode #1001 2 Cathods
S el
. / B
015 /
P 18108 2 24005 N\ R §
. ; Pn B
.. 7 L
S
. ] b
w ... @ 4
bl ~
°‘l | J-JE
Py o
0910150« o osro3
" 3:0.3 Enutting point|
> 61025 |
"
alels 3

(Unit: mm)
AC-type
Absolute Maximum Ratings (T, = 25°C) Internal Circuit
Items Symbols Values Units ®
Optical output power Po 5 mW
Reverse voltage Ve 2 \ Po=— W =P,
Operating temperature T, 0 to +60 °C
Storage temperature Tag 0to +80 °C
@)
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. - Units Test conditions
Threshold current 1 30 50 mA
Optical output power Py 5 mW Kink free
15 3.0 mw le =l + 20 mA
Monitor power P, 1.0 mwW le =1, + 20 mA
Lasing wavelength A, 1270 1300 1330 nm Po =3 mW
Spectral width 4\ 2 nm Po=3mW
Beam divergence 6, 30 deg. Py = 3 mW, FWHM
parallel to the junction
Beam divergence 0, . 40 . deg. Py =3 mW, FWHM
perpendicular to the junction
Rise time t, 0.5 ns
Fall time t 0.5 ns
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HL1321AC
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HL1321AC

Threshold Current vs.

Relative intensity

Pulse Response Case Temperature
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HL1321FG

—Under development—
inGaAsP LD

Description

HLI1321FG is a 1.3 um InGaAsP laser diode
i = het ctio e
light sourc

> in high-bit-rate,

Ii iy suiiable as a
long-distance fiberoptic communications equipment.
The laser beam is output through the glass win-
dow in the package cap. Monitoring current is out-

put from a built-in photodiode.

Features
e Long wavelength light output:
Ay 1290— 1330 nm
® 5 mW CW operation at room temperature
@ Built-in photodiode for monitoring laser output
@ Fast pulse response: t, t; = 0.5 ns

Absolute Maximum Ratings (T, = 25°C)

Notes: Opucal path: 2.55 mm
Rofraction indox of window
alass: 146 153

Items Symbols  Values Units 2 Phoodode oo
Optical output power [ 5 mwW P
Laser diode reverse  Vgp, 2 Y o ao4028 (Unit: mm)
voltage FG-ilype
Photodiode reverse  Vago 15 v Internal Circuit @
Photodiode forward lepp) 1 mA r—— - ——d——
current o HLD - D i
Operating temperature T, 0 to +60 °C Glass wir?dow | —‘:
Storage temperature Tog —40to +80 °C R I
@ @
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current [ 30 50 mA
Optical output power Py 5 mwW Kink free
1.5 3.0 mwW le =y, + 20 mA
Lasing wavelength A, 1290 1310 1330 nm Py =3 mwW
Spectral width AN 2 nm Po=3mW
Beam divergence 6, 30 deg. P, = 3 mW, FWHM
parallel to the junction
Beam divergence 0, 40 deg. Py =3 mW, FWHM
perpendicular to the junction
Photodiode dark current  Ip,qc 350 nA Vipoy =5V
Monitor current ls 100 pA Vapo)y =5V, Po =3 mW
Photodiode capacitance C, 15 20 pF Vepo) =5V, f=1MHz
Photosensitivity saturation Vg 2 v
voltage
Rise time t, 0.5 ns Po=3mW, | =l 10 to 90%
Fall time t, 0.5 ns Po=3mW, I, =1,, 90 to 10%
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HL1321P

inGaAsP LD

Description

HL1321P is a 1.3 um InGaAsP laser diode with
double heterojunction structure.

It is suitable as a light source in high-bit-rate,
long-distance fiberoptic communications equipment.

The laser beam is output from the connected
multimode fiber. Monitoring current is output from
a built-in photodiode.

— Fiber specifications —

Numerical aperture 0 0.2

Core diameter : 50 um

Outer diameter : 125 um

Jacket diameter : 900 um

Refraction index profile : GI type

Fiber length : More than 500 mm
Features

e Long wavelength light output:
A, = 1270—1330 nm
e .2 mW CW operation at room temperature
e Fast pulse response: {, ty = 0.5 ns
e Built-in photodiode for monitoring laser output

Absolute Maximum Ratings (T = 25°C)

Items Symbols Values Units
Fiber optical P; 1.2 mW
output power

Laser diode reverse Vg, 2.0 \%
voltage

Photodiode reverse Varo) 20 \Y
voltage

Photodiode forward I o) 1.0 mA
current

Operating temperature T, 0 to +50 °C
Storage temperature Tag —40to +60 °C

©09:015

1 Lasor dode anods

1 Laser diode cathodo

B5:03

113202

:I Jﬁl.e 206:0

P-ty
Internal Circuit

Multimode | _ _

fiber

= V¢ |-

=03

|
!

(Unit: mm)

a6
85202
685203

pe

Optical and Electrical Characteristics (T, = 25°C)

Items Symbols min. typ. max. Units Test conditions
Threshold current [’ 30 50 mA
Fiber optical output power P 1.2 mw Kink free

0.7 mw le =l + 20 mA
Lasing wavelength A, 1270 1300 1330 nm P;= 0.5 mW
Spectral width 4r 2 nm P, = 0.5 mW
Photodiode dark current Ioagk 150 nA Vaep =5V
Monitor current Ig 70 pA Vo =5V, Py =1.0 mW
Photediode capacitance C, 3.0 4.0 pF Vappy =5V, f=1MHz
Photosensitivity saturation Vg, 2 \
voltage
Rise time t, 05 ns
Fall time t 0.5 ns
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HL1321P

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voitage
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HL1321P

Photodiode dark current, Ipagx (A)

Photodiode Capacitance vs.

Pulse Response of Laser Diode Reverse Voltage
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inGaAsP LD

HLI32ISP is a 1.3 pm InGaAsP laser diode
withi doubie fieterojunction structure.

high-bit-rate,

it is suitable as a light source in
long-distance fiberoptic communications equipment.
The laser beam is output from the connected
single mode fiber. Monitoring current is output

from a built-in photodiode.

— Fiber spediiicaiions —

/
-~

Spot size © S pm

A¢ : 1.10—1.28 pum
Core diameter : 10 um

Outer diameter : 125 um
Jacket diameter : 900 um

Fiber length

: More than 500 mm

Package Dimensions

500 min

[- 2.423:03
® [ ong wavelength light output:
A, = 1270—1330 nm /
® 1.2 mW CW operation at room temperature
@ Fast pulse response: {, {; = 0.5 ns
® Built-in photodiode for monitoring laser output

Features

©9:015

Photogiods ancde

Absolute Maximum Ratings (T = 25°C)

8520
695203

HETHE) Symbois Vaiues Units .
(Unit: mm)

Fiber optical Py 1.2 mW SP-type

output power Internal Circuit

Laser diode reverse Vawo 2.0 "

voltage o ® ®

Photodiode reverse Vieo) 20 \ - [ G

voltage ® 11D !

Photodiode forward lepo) 1.0 mA Pr ::j‘r -, |

current Single-mode  __ _|___| __

Operating temperature T, 0 to +50 °C fiber

Storage temperature Tag —40to +60 °C @ ®

Optical and Electrical Characteristics (T = 25°C)

items Symbols min. typ. max. Units Test conditions
Threshold current [ 30 50 mA
Fiber optical output power P, 1.2 mwW Kink free

0.6 mw It = I, + 20 mA
Lasing wavelength A, 1270 1300 1330 nm Pi=1.0 mW
Spectral width Ax 2 nm P;=0.5 mW
Photodiode dark current Ipask 150 nA Vieny =5V
Monitor current Ig 140 A Vapp) =5V, P =1.0mwW
Photodiode capacitance C, 3.0 4.0 pF Veeoy =5V, f=1MHz
Photosensitivity saturation Vg 2 \
voltage
Rise time t, 0.5 ns
Fall time t; 0.5 ns
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HL1321SP

Optical Output Power vs.
Forward Current

Case temperature, T¢ (°C)
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HL1321SP

Pulse Response of Laser Diode Reverse Voltage
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HL1321BF InGAASE D

Description

HLI1321BF is a laser-diode module in a 14-pin
butterfly-type package with a built-in thermoelec- -
tronic controller and connected single mode fiber.

It is suitable as a light source in high-speed
modulated, high-bit-rate, long-distance fiberoptic
communications equipment.

The built-in thermoelectronic controller func-
tions to keep the laser chip operation at a constant
temperature.

— Fiber specnfcatlons -

Spot size : S pum Package Dimensions
e 1 1.10—1.28 um

Core diameter : 10 um

Outer diameter : 125 um 200015 s00mn

2102
12081015 _

”“” e
]

2584102

Jacket diameter : 900 um
Fiber length : More than 500 mm

A———_lr

Features

1252015

4781 9-021

CIRE

e [ong wavelength light output:
Ap = 1290—1330 nm
e 1.2 mW CW and pulse operation at room tem-

perature 278003 [T s 20 .
e High-speed modulation (1.8 Gb/s) \4-pas 0 25ma o b
e Stabilized operation with built-in thermoelec- I b 3
tronic controller z[ I_” -
Absolute Maximum Ratings (T, = 25°C) BF-type (Unit: mm)
Items Symbols Values Units
Fiber optical P; 1.2 W Pin Connection (Bottom view)

output power

Laser diode reverse Vawo) 2 \ DO BBY
voltage
; O Tn o SMF

Photodiode reverse Vieo) 15 \ y D D ———
voltage PD
Photodiode forward  lgpp, 1 mA o o 5‘... oo OJ
current . DOGOL DO O
Cooler current Ie 14 A LD; Laser diode

- " PD; Photodiode
Operating temperature T, 0 to +60 C Th: Thermistor
Storage temperature Teo —40 to +80 °C T.E.C.; T.E. cooler

SMF; Single-mode fiber

PD cathode

PD anode

LD cathode

LD anode (case)
Thermistor
Thermistor
N.C.

T.E. C. cathode

PORCeE®IPO®OOR
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HL1321BF

Optical and Electrical Characteristics (T, = 25°C)

1 VEc
iteins Symbols min. typ. max. Units Test conditions
Threshold current [ 30 50 mA -
Fiber optical output power P, 1.2 mwW Kink free
0.6 mW le =1, + 20 mA
Lasing wavelength A, 1290 1310 1330 nm Pi=1.0 mW
Spectral width 4\ 2 nm P, =10mW
Rise time t, 0.5 ns
Fall time t; 0.5 ns
Photodiode dark current loark 350 nA Vapp) =5V
Monitor current ls 300 pA Veepy =5V, Pr=1.0mW
Photodiode capacitance C, 10 20 pF Vaep) =5V, f=1MHz
Photosensitivity saturation Vg, 2 \
voltage
Cooling capacity 4T 40 °C Pi=1.0 mW
Cooler current le 14 A 4T = 40°C
Cooler voltage Ve 1.8 \ 4T = 40°C
Thermistor resistance Rim 10 kQ
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HL1321DL

—Preliminary—

InGaAsP LD

Description

HL1321DL is a laser-diode hodule in a 14-pin
dual-in-line type package with a built-in thermo-
electronic controller and connected single-mode
fiber.

It is suitable as a light source in high-bit-rate,
long-distance fiberoptic communications equipment.

The built-in thermoelectronic controller func-
tions to keep the laser chip operation at a constant
temperature.

— Fiber specifications —

Spot size 5 um

Ae 0 1.10—1.28 um
Core diameter : 10 um

Outer diameter : 125 um

Jacket diameter : 900 um

Fiber length : More than 500 mm

Features

e Long wavelength light output:
A, = 1290—1330 nm
e 1.2 mW CW and pulse operation at room tem-
_ perature :
® High-speed modulation (800 Mb/s)
@ Stabilized operation with built-in thermoelec-
tronic controller

Package Dimensions

254102 .
218003 . s0mn “ie102-7] 8129
oz fr vzsiois] | olaa
- re | Hals
[ = 1 ®\{k’* L
fod [
SN o fiem ariaos
< @ o 43
256002 2 1030881007
sanos |1 0520 | 5 " [ 762102

9090000
TV

(Unit: mm)
DL-type
Absolute Maximum Ratings (T, = 25°C)
Items Symbols  Values Units Pin Connection (Bottom view)
Fiber optical P 1.2 mw )
output power ®QORO®
Laser diode reverse  Vgp, 2 v Q-
voltage SMF
Photodiode reverse Varo) 15 \ 1—__—/L—'—'==
voltage )
Photodiode forward leepy 1 mA
current DEOG®O®R®
Cooler current le 1.4 A LD: Laser diode
Operating temperature T, 0 to +60 °C PD; Photodiode
Th; Thermist

Storage temperature L —40to+80 °C T.E. Ce'r:n-ﬁ E r cooler

SMF; Single-mode fiber

T.E. C. anode

Case

N.C.

PD cathode

PD anode

LD cathode

LD anode (case)
Thermistor
Thermistor

T.E. C. cathode

SEEESCRRCISECS)
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Optical and Flectrical Characteristics (T, = 25°C)

ftems Symbois min. typ. max. Units Test conditions
Threshold current [ 30 50 mA

Fiber optical output power Py 1.2 mwW Kink free

0.6 mwW le =l + 20 mA

Lasing wavelength A, 1290 1310 1330 nm Pi=1.0 mW

Spectral width AN 2 nm P, =10mwW

Rise time t, 0.5 ns Pi=1.0mW, |, = I, 10 to 90%
Fall time t 0.5 ns Pi=1.0mW, b, = I, 90 to 10%
Photodiode dark current loark 350 nA Vapo =5V

Monitor current ls 300 pA Vappy =5V, Py=1.0mW
Photodiode capacitance C, 10 20 pF Veppy =5V, f=1MHz
Photosensitivity saturation Vg, 2 \

voltage

Cooling capacity 4T 40 °C Pi=1.0 mW

Cooler current le 1.4 A 4T = 40°C

Cooler voltage Ve 1.8 \ 4T =40°C

Thermistor resistance Rim 10 kQ
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HL1322A

inGaAsP LD

Description

HL1322A is a high-power 1.3 um InGaAsP
laser diode with double heterojunction structure.

It is suitable as a light source in high-bit-rate,
long-distance fiberoptic communications and vari-
ous other types of optical equipment. The
HL1322A emits higher optical power than
HLP5400 and HL1321AC.

The package is convenient for system testing be-
cause the laser chip is mounted on its stem. This
device should be hermetically sealed before mount-
ing on a system.

Features

e Long wavelength light output:

A, = 1290—1330 nm
e 10 mW CW operation at room temperature
o Fast pulse response: t, iy = 0.5 ns

Package Dimensions
1.0+0.2 @ Cathode

©

S

() Anode Pm 4

. J )

©

LJ S

H

o

2.0£0.15 P9 2.010.18
325402

1.2+0.15
.9+0.
Emitting
point

Emitting point

0.0!

H

c

. N
eI N 2-42.3+0.15
HloH
| ~Nf O
gl ol :
>
9 L/
4
3.0£0.15 = o )
. . o it
Absolute Maximum Ratings (T, = 25°C) A-type it mm
Items Symbols  Values Units Internal Circuit
Optical output power Po 10 mwW
Reverse voltage Vg 2 \"
Operating temperature T, 0 to +60 °C Po =—F e P,
Storage temperature T 0 to +80 °C
@
Optical and Electrical Characteristics (T, = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current [ 30 50 mA
Optical output power Po 10 mwW Kink free
4 mW le =1, + 40 mA
Monitor power Pn 2 mw le =1, + 40 mA
Lasing wavelength A, 1290 1310 1330 nm Py =6 mW
Spectral width an 5 nm Py =6 mW
Beam divergence o, 30 deg. Py = 6 mW, FWHM
parallel to the junction
Beam divergence 6, 40 deg. Py = 6 mW, FWHM
perpendicular to the junction
Rise time t, 0.5 ns
Fall time t 0.5 ns
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HL1322A
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HL1322A

Relative intensity

Threshold Current vs.

Pulse Response Case Temperature
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HL1322AC InGaAsP LD

Description
HL1322AC is a high-power 1.3 um InGaAsP
laser divde with double heterojunction structure.
ii is suliable as a light source in high-bit-rate,
long-distance fiberoptic communications and vari-
ous other types of optical equipment.
The HL1322AC emits higher optical power than
HLP5400 and HL1321AC.
The package is compact to facilitate module as-
sembly.
Features . .
) Package Dimensions
@ Long wavelength light output:
A, = 1290—1330 nm
e 10 mW CW operation at room temperature 1102
e Fast pulse response: t, t; = 0.5 ns \wode giioy Fewew [
f'/‘ pots A adonn o N\ §
/ n e
1oLl |
0.910.15(« .-“-».- 8:03 " J
I 310.3 Emitting point|
- X B
o o = R
EE
bt |
Absolute Maximum Ratings (T = 25°C) (Unit: mm)
AC-type
Items Symbols Values Units Internal Circuit
Optical output power Po 10 mwW ®
Reverse voltage Vg 2 A"
(0] ting temperature T, 0 to +60 °C
perating temperatur opr o oW p,
Storage temperature L 0to +80 °C
@
Optical and Electrical Characteristics (Tc=25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current [ 30 50 mA
Optical output power Pg 10 mw Kink free
4 mwW le =1, + 40 mA
Monitor power P, 2 mwW le = Iy, + 40 mA
Lasing wavelength A, 1290 1310 1330 nm Po=6mwW
Spectral width 4\ 5 nm Py =6 mW
Beam divergence 4 30 =
parallel to the junction " deg. Po =6 mW, FWHM
Beam divergence 6, 40 d =
perpendicular to the junction 9 Po = 6 mW, FWHM
Rise time t, 0.5 ns
Fall time t; 0.5 ns
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HL1322AC

Optical output power, Po (mW)
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HL1322AC

Threshold Current vs.

Pulse Response Case Temperature
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—Preliminary—

HL1341A InGaAsP LD

Description

HLI1341A is a 1.3 um InGaAsP distributed-
feedback (DFB) laser diode with buried hetero-
structure.

It is suitable as a light source in high-bit-rate,
long-distance fiberoptic communications and vari-
ous other types of optical equipment.

The package is convenient for system testing be-
cause the laser chip is mounted on its stem. This

device should be hermetically sealed before mount- Package Dimensions
ing on a system. 1.0£0.2 @ Cathode
Feat S
eatures @ Anode Pm g
e Long wavelength light output: e
A, = 1280—1340 nm L S
® 5 mW CW operation at room temperature 8
e Dynamic single longitudinal mode 2.0140.15 PO 2.0:0.18
e Fast pulse response: 1, ty = 0.5 ns 3.2510.2 _
° Emitting point
S <3
SITIE £ 3
Jals 5
o o {}""zwz.axo.ls
Sl Sl S
4 &
o |
e
S -
+H
®
3.0:0.1 50102
S (Unit: mm)
. . _ o A-type
Absolute Maximum Ratings (T, = 25°C) .
Internal Circuit
Items Symbols Values Units ®
Optical output power Po 5 mwW
Reverse voltage Vg 2 v
Po=— ¥ 1o
Operating temperature T, 0 to +60 °C ° P
Storage temperature Tag 0 to +80 °C
@
Optical and Electrical Characteristics (T, = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current Iy 25 50 mA
Optical output power Ps 5 mwW Kink free
2.5 mw le =1, + 20 mA
Monitor power Pn 1.0 mwW le=1,+ 20 mA
Lasing wavelength A, 1280 1310 1340 nm Po=3mwW
Side-mode suppression S, 35 dB Po=3mW
ratio
Beam divergence 6, 30 deg. Po =3 mW, FWHM
parallel to the junction
Beam divergence 6, 40 deg. Py =3 mW, FWHM
perpendicular to the junction
Rise time t, 0.5 ns
Fall time t; 0.5 ns
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HL1341AC TInGansP LD

Description
HLI341AC is a 1.3 um InGaAsP distributed-
feedback (DFB) laser diode with buried hetero-
structure.
It is suitable as a light source in high-bit-rate,
long-distance  fiberoptic communications  and
various other types of optical equipment.
The package is compact to facilitate module as-
scinbly.
Features
e Long wavelength light output: Package Dimensions
A, = 1280—1340 nm .
e 5 mW CW operation at room lemperature 1oz
e Dynamic single longitudinal mode Vanode 41101 ? Cathode
® Fast pulse response: (, iy = 0.5 ns 1eots L 24015 _ N\ b=xd S
2 P 2
£ el L)
Po
090150~ -
L 303 Enutung point|
L 6°0.25 J
LI | -
(Unit: mm)
Absolute Maximum Ratings (T, = 25°C) AC-type
Items Symbols  Values Units Internal Circuit
Optical output power Py 5 mw ®
Reverse voltage Vg 2 v
Operating temperature T, 0 to +60 °C Po=— ¥ += P,
Storage temperature Tag 0to +80 °C
@
Optical and Electrical Characteristics (T =25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current L, 25 50 mA
Optical output power Py 5 mwW Kink free
25 mw le=1, +20 mA
Monitor power P 1.0 mwW le=1,+20mA
Lasing wavelength A, 1280 1310 1340 nm Py =3 mW
Side-mode suppression S, 35 dB Po=3mW
ratio
Beam divergence 6, 30 deg. Py =3 mW, FWHM
parallel to the junction
Beam divergence 6, 40 deg. Py =3 mW, FWHM
perpendicular to the junction
Rise time t, 05 ns
Fall time t, 0.5 ns
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HL1341FG Under o ASP LD

Description
HLI1341FG is a 1.3 um InGaAsP distributed-
feedback (DFB) laser diode with buried hetero-
structure.
It is suitable as a light source in high-bit-rate,
long-distance  fiberoptic communications  and
various other types of optical equipment.
The laser beam is output through the glass win-
dow in the package cap. Monitoring current is out- Package Dimensnons
put from a built-in photodiode.
E - 1 ul 10 65)
Features ' Y
L] lom, wavelength light output: Q@b)
A, = 1280—1340 nm
e S mW CW operation at room temperature
e Dynamic single longitudinal mode oo
e Built-in photodiode for monitoring laser output AL I
e last pulse response: t, tr = 0.5 ns RN
i | 7
?T'I Hd' !
Zl | 4 was
D ot 2550
Absolute Maximum Ratings (T = 25°C) @ L
"l
Items Symbols  Values Units » \L ,\\ | 3 Frovegt oot
| s-‘ w“ o
Opncal output power Py 5 mW
Laser diode reverse  Vgp, 2 \ on .J‘ Ao (Unit: mm)
voltage FG-type
Photodiode reverse Vg 15 v Internal Circuit ® @
voltage
Photodiode forward bew 1 mA T “TTep
current e b QLD D!
D — o Lo 1
Operating temperature T, 0 to +60 °C Glass window _E
________ z g N IS
Storage temperature S0 —40to +80 °C
@ @
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current 1S 25 50 mA
Optical output power Py 5 mwW Kink free
B 2.5 mwW I =1, + 20 mA
Lasmg wavelength Ay, 1280 1310 1340 nm Py =3 mW
Side-mode suppressnon S, 35 dB Po=3mW
ratio
Beam dlvergence 6, 30 deg. Py = 3 mW, FWHM
parallel to the junction
Beam divergence o, 40 deg. Py = 3 mW, FWHM
perpendicuhrtotheiuncﬁon
Ruse ume t, 0.5 ns
Fall tlme t, 0.5 ns
Photodlode dark current loark 350 nA Vagpo =5V
A_Monltor current lg 100 nA Vg = 5V, Po = 3 mW
Photodiode capacitance C, 15 20 pF Vgpoy = 5V, f=1MHz
Photosensitivity saturation Vg, 2 Vv

voltage
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—Under development—
inGaAsP LD

HL1341BF

Description

HLI1341BF is a laser-diode module in a 14-pin
2 -in thermoelec-
¢ controller and connected single-mode fiber.

It is suitable as a light source in high-speed
modulated, high-bit-rate, long-distance fiberoptic
communications equipment.

The built-in thermoelectronic controller func-
tions to keep the iaser chip operation at a constant
temperature.

e with a by

— Fibqr specifications—

f:m size : f_i‘onl 128 um Package Dimensions
Core diameter : 10 um

Outer diameter : 125 um

Jacket diameter : 900 um

Fiber length : More than 500 mm

01015 so0min.
2602
2081015

M

Features

® Long wavelength light output:
Xp = 1280—1340 nm

e 1.2 mW CW and pulse operation at room tem-
perature

® Dynamic single longitudinal mode

e High-speed moduiation (1.8 Gh/s) FETPS

e Stabilized operation with built-in thermoelec-
tronic controller

125:0.15

1475 _ 902

N
”” amszar0is
254002

[REEEEN

6:015

Absolute Maximum Ratings (T = 25°C) (Unit: mm)
Items Symbols  Values Units BF-type
Fiber optical P 1.2 mwW Pin Connection (Bottom view)
output power
@@ 10 4d 123949
Laser diode reverse Vg 2 \ T T
voltage @) E
- yw ™ iy
Photodiode reverse Vg, 15 \Y oD I — — 1
voltage ’ O
Photodiode forward leep) 1 mA (‘73 “‘f) 5 (‘_;') 5’_) (‘5 -
current
LD; Laser diode
Cooler current lc 1.4 A PD: Photodiode
Operating temperature T, 0 to +60 °C Th; Thermistor
T.E.C.;T.E. cooler
Storage temperature Taq —40to +80 °C SMF; Single-mode fiber
@® T.E.C.anode
@. N.C.
® N.C.
@ N.C.
® Case
® N.C.
@ PD cathode
PD anode
® LD cathode
@ LD anode (case)
@ Thermistor
@ Thermistor
@ N.C.
@ T.E.C. cathode
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HL1341BF

* Optical and Electrical Characteristics (T, = 25°C)

Items Symbols min. typ. max. Units Test conditions
Threshold current [ 30 50 mA
Fiber optical output power P, - 1.0 mwW Kink free

0.3 mw le =y, + 20 mA
Lasing wavelength A, 1280 1310 1340 nm P;=0.5 mW
Side-mode suppression . 35 dB P,= 0.5 mW, CW
ratio
Rise time t, 0.2 ns lpias = e 10 to 90%
Fall time t, 03 ns lyias = e 90 t0 10%
Photodiode dark current lpark 350 nA Vapp =5V
Monitor current lg 0.3 mA Vapoy =5V, Py= 0.5 mW
Photodiode capacitance C, 10 20 pF Vapoy =5V, f=1MHz
Photosensitivity saturation Vg, 2 \
voltage
Cooling capacity 4T 40 °C Tc=60°C, P, = 0.5 mW
Cooler current le 1.4 A 4T = 40°C
Cooler voltage Ve 1.8 \ AT = 40°C
Thermistor resistance Rrm 10 kQ
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HL1341DL

—Under development—
InGaAsP LD

Description

HL}341DL is a laser-diode module in a 14-pin
" ge with a built-in thermo-
and connected single-mode

fiber.
1t is suitable as a light source in high-bit-rate,
long-distance fiberoptic communications equipment.
The built-in thermoelectronic controller func-
tions to keep the laser chip operation al a constant
temperature.

—Fiber specnfcatlons —

Spot size 5 um

A¢ : 1.10—1.28 um
Core diameter : 10 um

Outer diameter : 125 um
Jacket diameter : 900 um

Fiber length : More than 500 mm

Features

e Long wavelength light output:
= 1280—1340 nm
e 1.2 mW CW and pulse operation at room tem-
perature
Dynamic single longitudinal mode
High-speed modulation (800 Mb/s)
Stabilized operation with built-in thermoelec-
tronic controller

[

Absolute Maximum Ratings (T, = 25°C)

Items Symbols Values Units
Fiber optical Py 1.2 mwW
output power

Laser diode reverse Vawo 2 \
voltage

Photodiode reverse Veen 15 \
voltage

Photodiode forward leo) 1 mA
current

Cooler current le 1.4 A
Operating temperature T, 0 to +60 °C
Storage temperature Tag —40to +80 °C

e

Package Dimensions

25470

18310
125101

035
102203

118203

I3

| T |

| |250002
asi03 ] 0524

4R 2-432:1018
a

10-40.45 10,07
i R XTITY)

27:005_

625-05

ee0se00
9600008
vy 1

(Unit: mm)
DL-type
Pin Connec_tion (Bottom view)
®QEORB®
- SMF

Th
0 LD

oo 0Ot

DEOEO®I@O®

LD; Laser diode

PD; Photodiode

Th; Thermistor
T.E.C.;T.E.cooler
SMF; Single-mode fiber

T. E. C. anode

Case

N.C.

PD cathode

PD anode

LD cathode

LD anode (case)
Thermistor
Thermistor

T. E. C. cathode

PeR000EOOVEO
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HL1341DL

Optical and Electrical Characteristics (T = 25°C)

Items Symbols min. typ. max. Units Test conditions
Threshold current [ 30 50 mA
Fiber optical output power P; 1.0 mW Kink free

0.3 mwW le=1,+ 20 mA
Lasing wavelength A, 1280 1310 1340 nm P;= 05 mwW
Side-mode suppression . 35 dB P;= 0.5 mW, CW
ratio
Rise time t, 0.2 ns lyias =l 10 to 90%
Fall time t; 03 ns lyias = lns 90 10 10%
Photodiode dark current loark 350 nA Vapo) =5V
Monitor current Ig 03 mA Vepoy =5V, Py= 0.5 mW
Photodiode capacitance C, 10 20 pF Vappy =5V, f=1MHz
Photosensitivity saturation Vg, 2 \
voltage
Cooling capacity AT 40 °C To=60°C, P,= 0.5 mW
Cooler current le 14 A AT = 40°C
Cooler voltage Ve 1.8 \ AT =40°C
Thermistor resistance Rim 10 kQ
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inGaAsP LD

HL1521A is a 1.55 um InGaAsP laser diode

Witit GQUUD

ic hicicigjunction struc .
iitable ag a lighi source in high-bit-rate,

it 1o ani
L5 SuUItaQsie as &

long-distance fiberoptic communications and vari-
ous other types of optical equipment.

The package is convenient for system testing be-
cause the laser chip is mounted on its stem. This
device should be hermeiically sealed before mount-

ing on a system.

Features
® Long wavelength light output:

Package Dimensions

+0. @ Cathode *
Ap = 1530—1570 nm LI e
® 5 mW CW operation at room temperature @
e Fast pulse response: {, i = 0.5 ns ) Anode Pm 8
—te
L 15
H
o
2.0£0.15 PO 2.0:0.15
3.2540.2
Emitti int
o mitting poil f
SIDIE £ b
N E] S
-|O]
b
@ o (
a8«
<l «l o /
ol o s L
e
9 L/
+
-
Absolute Maximum Ratings (T, = 25°C) 304015 5i0.2 (Unit: mm)
. A-type
items Symbols Values Units
Optical output power Po 5 mw Internal Circuit O]
Reverse voltage Va 2 Vv
Operating temperature T, 0 to +60 °C Po=—= e Pp,
Storage temperature Tag 0 to +80 °C
@
Optical and Electrical Characteristics (T, = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current lin 30 50 mA
Optical output power Po 5 mw Kink free
2.0 mw le = ly, + 20 mA
Monitor power P 0.45 mW le =1, + 20 mA
Lasing wavelength L 1530 15650 1570 nm Po=3mW
Spectral width an 2 nm Po=3mW
Beam divergence 0, 30 deg. Po = 3 mW, FWHM
parallel to the junction
Beam divergence 6, 40 deg. Po =3 mW, FWHM
perpendicular to the junction
Rise time t, 05 ns
Fall time t; 0.5 ns
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HL1521A

Optical output power, Py (mW)

Relative intensity

Optical Output Power vs.
Forward Current

Forward Current vs.
Forward Voltage
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HL1621A

Threshold Current vs.

Pulse Response Case Temperature
iy 100
Current pulse
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DC bias E 50
b=1.1X%ln ] =

.? \ b th = /
£ E o Jiv=g
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5
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HL1521AC

InGaAsP LD

Description

HLI1521AC is a 1.55 um InGaAsP laser diode
with double heterojunction structure.

It is suitable as a light source in high-bit-rate,
long-distance fiberoptic communications and vari-
ous other types of optical equipment.

The package is compact to facilitate module as-
sembly.

Features

e Long wavelength light output:

Ap = 1530—1570 nm
e 5 mW CW operation at room temperature
e Fast pulse response: I, iy = 0.5 ns

Package Dimensions

1102,
‘,_‘5"".‘,‘3 #1.110.1 2 Cathode

‘184015 / 241015
s 015 4. . 24:018
/ / P

N 3
"

o

1-0.15

09015

. 803
3+0.3 Emutung point
61025

| I i
bl
ERE
(Unit: mm)
AC-type

Absolute Maximum Ratings (T, = 25°C) Internal Circuit

Items Symbols Values Units ®

Optical output power Po 5 mW

Reverse voltage Vg 2 A po =YW 2w P,

Operating temperature T, 0 to +60 °C

Storage temperature Tag 0 to +80 °C

@

Optical and Electrical Characteristics (T, = 25°C)

Items Symbols min. typ. max. Units Test conditions
Threshold current [’ 30 50 mA

Optical output power Po 5 mwW Kink free

© 20 mwW I =1, + 20 mA

Monitor power P 1.0 mw le =l + 20 mA
Lasing wavelength A, 1530 1550 1570 nm Py =3 mW
Spectral width A\ 2 nm Po =3 mW

Beam divergence 6, 30 deg. Py = 3 mW, FWHM
parallel to the junction

Beam divergence 0, 40 deg. Py = 3 mW, FWHM
perpendicular to the junction

Rise time t, 0.5 ns
“Fall time t, 05 ns
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HL1621AC
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Optical output power, Po (mW)

Relative intersity

»

Optical Output Power vs Forward Current vs.
Forward Current : Forward Voltage
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HL1521AC

Relative intensity

Pulse Response
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—Preliminary—

HL1541A InGaAsP LD

Description
HLI541A is a 1.55 um InGaAsP distributed-
b diode with buried hctero-
5 suitable as a light source in high-bit-rate,
long-disiance fiberoptic communications and vari-
ous other types of optical equipment.
The package is convenient for system testing be-
cause the laser chip is mounted on its stem. This L . )
device should be hermetically sealed before mount- Package Dimensions
ing on a system. 1.0t02 @ Cathode
Features 3
. 111 Anode Pm a
® Long wavelength light output: 16
A, = 1520—1580 nm RIRE
e 5 mW CW operation at room temperature H
@ Dynamic single longitudinal mode 201015 Po zmo_;g'
® Fast pulse response: 1, I = 0.5 ns 325102
Emitting point
o S
SISIE il
N2ER’ s
=
! ’ I A
oy N 2-42.340.15
933
ol = i s
gy
o
&
Abselute Maximum Ratings (T = 25°C) 30801 5k0.2
(Unit: mm)
Items Symbols  Values Units A-type
Optical output power Po 5 mw Internal Circuit ®
Reverse voltage Vi 2 \
Operating temperature T, 0 to +60 C Po=-W 2w p,
Storage temperature Tag 0to +80 °C
@
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current [ 25 50 mA
Optical output power Po 5 mwW Kink free
1.5 mw le =l + 20 mA
Monitor power Pn 0.5 mwW le =1, + 20 mA
Lasing wavelength A, 1520 1550 1580 nm Po=3mW
Side-mode suppression S, 35 dB Py =3 mW
ratio
Beam divergence 6, 30 deg. Py =3 mW, FWHM
parallel to the junction
Beam divergence 6, 40 deg. Py = 3 mW, FWHM
perpendicular to the junction
Rise time t, 0.5 ns
Fall time t 0.5 ns
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—Preliminary—

HL1541AC InGaAsP LD

Description

HL1541AC is a 1.55 um InGaAsP distributed-
feedback (DFB) laser diode with buried hetero-
structure.

It is suitable as a light source in high-bit-rate,
long-distance fiberoptic communications and  vari-
ous other types of optical equipment.

The package is compact to facilitate module as-
sembly.

Features

e [ong wavelength light output:
Ap = 1520—1580 nm
o 5 mW CW operation at room temperature
e Dynamic single longitudinal mode . . 1:02,
- Anode $1.1:0.1 2 Cathode T
e [Fast pulse response: I, ty = 0.5 ns A

Package Dimensions

/
L, reros o 24-:|§ o L

e

{6203

o
o

g

2:0.1

1:015

1L .
091015 ~08:'03

3:03 Emitung point|
61025

0.15

1.75
1.5620.2
Emitung point

Absolute Maximum Ratings (T = 25°C) AC-type (Unis )
Items Symbols  Values Units Internal Circuit

Optical output power Po 5 mW

Reverse voltage Vg 2 \

Operating temperature T, 0 to +60 °C Po=—" Y = Fn

Storage temperature Tag 0 to +80 °C

@

Optical and Electrical Characteristics (T, = 25°C)

Items Symbols min. typ. max. Units Test conditions
Threshold current b 25 50 mA

Optical output power Po 5 mw Kink free

15 mw le =1y, + 20 mA

Monitor power [ 0.5 mw le =l + 20 mA
Lasing wavelength A, 1520 1550 1580 nm Po=3mW
Side-mode suppression S, 35 dB Po=3mW

ratio

Beam divergence 0, 30 deg. Py = 3 mW, FWHM
parallel to the junction

Beam divergence 6. 40 deg. Py = 3 mW, FWHM
perpendicular to the junction

Rise time t, 05 ns

Fall time t 0.5 ns
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HL1541FG

—Under development—
InGaAsP LD

Description

HLI541FG is a 1.55 um InGaAsP distributed-
feedhack (DFR) lager diode with buried hetero-
structure.

It is suitable as a light source in high-bit-rate,
long-distance fiberoptic communications and vari-
ous other types of optical equipment.

The laser beam is output through the glass win-
dow in ihe package. Monitoring current is ouipui
from a built-in photodiode.

Features

® Long wavelength light output:

A, = 1520—1580 nm

5 mW CW operation at room temperature
Dynamic single longitudinal mode

Built-in photodiode for monitoring laser output
Fast pulse response: t, t = 0.5 ns

Absolute Maximum Ratings (T = 25°C)

items Symbols  Values Units
Optical output power Py 5 mwW
Laser diode reverse Vi) 2 \
voltage

Photodiode reverse Vareo) 15 "
voltage

Photodiode forward leeoy 1 mA
current

Operating temperature T, 0 to +60 °C

Storage temperature T —40to +80 °C

; 4284102
CIO 280028
Notes. Opucat path: 2 56 mm

Ralracuon indox of window
flass: 1.46 1.53

1. Photodiode cathode
2. Photodiods anodo.

3 Laser diodo anode (Casal
4 Laser drodo cathode.

FG-type (Unit: mm)
Internal Circuit
® O
ol "1PD]
Po 7., !
Glass window +J_ | | 1
@® @
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HL1541FG

Optical and Electrical Characteristics (T = 25°C)

Items Symbols min. typ. max. Units Test conditions
Threshold current [ 25 50 mA
Optical output power Po 5 mwW Kink free

1.5 3.0 mW lp =1y, + 20 mA
Lasing wavelength A, 1520 1550 1580 nm Po=3mW
Side-mode suppression . 35 dB Py =3 mW
ratio
Beam divergence 6, 30 deg. Py = 3 mW, FWHM
parallel to the junction
Beam divergence 6, 40 deg. Py = 3 mW, FWHM
perpendicular to the junction
Rise time t, 0.5 ns
Fall time t 0.5 ns
Photodiode dark current loark 350 nA Vappy =5V
Monitor current lg 100 pA Vapp) = 5V, Po =3 mW
Photodiode capacitance C, 15 20 pF Vepoy =5V, f=1MHz
Photosensitivity saturation Vg, 2 "

voltage
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HL1541BF

—Under development—

InGaAsP LD

Description

HL1541BF is a laser-diode module in a 14-pin
hutterfly-typ cage with a built-in thermoelec-
tronic controller and connected single mode fiber.

It is suitable as a light source in high-speed
modulated, high-bit-rate, long-distance fiberoptic
communications equipment.

The built-in thermoelectronic controller func-
tions to keep ihe faser chip operaiion ai a consiani
temperature.

ne na

— Fiber specifications —

Spot size D5 pum

¢ : 1.10—-1.28 um
Core diameter : 10 um

Outer diameter : 125 um

Jacket diameter : 900 um

Fiber length . More than 500 mm

Features

® Long wavelength light output:
A, = 1520—1580 nm

® 1.2 mW CW and pulse operation at room tem-
perature

® Dynamic single longitudinal mode

e High-speed modulation (1.8 Gh/s)

® Stabilized operation with built-in thermoelec-
tronic controller

Absolute Maximum Ratings (T = 25°C)

Items Symbols Values Units
Fiber optical P, 1.2 mW
output power

Laser diode reverse Vaio 2 \
voltage

Photodiode reverse Vaeo) 15 \
voltage

Photodiode forward leeo) 1 mA
current

Cooler current [ 1.4 A
Operating temperature T, 0 to +60 °C
Storage temperature Toe —401t0 +80 °C

Package Dimensions

301018 500 min. __

- 02
2081015

1 1
”I“' Sazezacons

254:02
27803 (] nsz0 3

12.520.15
i

T9:02

14.751

{Unit: mm)
BF-type
Pin Connection (Bottom view)
Qo0 PR
o1& 110
y to T 0 D —— ]
PD !
O o -1 O

T oU U oTooy

D &) & W DD

LD; Laser diode

PD; Photodiode

Th; Thermistor
T.E.C.;T.E. cooler
SMF; Single-mode fiber

N.C.

PD cathode

PD anode

LD cathode

LD anode (case)
Thermistor
Thermistor
N.C.

T. E. C. cathode

[SESEHICORRIGISIORC)]
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HL1541BF

Optical and Electrical Characteristics (T, = 25°C)

Items Symbols min. typ. max. Units Test conditions
Threshold current [ 30 50 mA
Fiber optical output power P, 1.0 mwW Kink free

03 mw le =1, + 20 mA
Lasing wavelength o 1520 1550 1580 nm P, = 0.5 mW
Side-mode suppression A 35 dB P, = 0.5 mW, CW
ratio
Rise time t, 0.2 ns lpias = lins 10 10 90%
Fall time t 0.3 ns lpias = lyns 90 t0 10%
Photodiode dark current loark 350 nA Vapoy =5V
Monitor current ls 0.3 mA Vepoy =5V, Pr=05mW
Photodiode capacitance C, 10 20 pF Ve = 5V, =1 MHz
Photosensitivity saturation Vg, 2 \
voltage
Cooling capacity 4T 40 °C T.=60C, P, = 0.5 mW
Cooler current le 14 A AT = 40°C
Cooler voltage Ve 1.8 \ 4T =40°C
Thermistor resistance Rim 10 kQ
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HL1541DL | Under R LD

Description

HLI1541DL is a laser-diode module in a 14-pin
5 a built-in thermo-
and connected single mode

fiber.
It is suitable as a light source in high-bit-rate,
long-distance fiberoptic communications equipment.
The built-in thermoelectronic controller func-
tions to keep the laser chip operation at a constant

temperature. .
— Fiber specifications—
Spot size :Sum
Ac : 1.10—1.28 um
Core diameter : 10 um
Outer diameter : 125 um Package Dimensions

Jacket diameter : 900 um
Fiber length : More than 500 mm

Features ~ weor e mrat o
@ Long wavelength light output: o2 '?é"e"‘l -‘ iR
A, = 1520—1580 nm | s M—
® 1.2 mW CW and pulse operation at room tem- ’ T N
perature ° 250002 5 ?
@ Dynamic single longitudinal mode amoa [T Z0s20] E

e High-gpeed modulation (800 Mb/s)
@ Stabilized operation with built-in thermoelec-
tronic controller tewnn

000006

9000000
iy T

{Gnit wmmj
DL-type
Absolute Maximum Ratings (T, = 25°C) . i
Pin Connection (Bottom view)

Items Symbols Values Units .

Fiber optical Py 1.2 mwW (Gl EEIE)

output power - o

Laser diode reverse Vewo 2 Vv SMF
voltage op0 T I
Photodiode reverse Vapn) 15 \ .
voltage 00 &L Ot

Photodiode forward — Igpp, 1 mA OGO

current

. A
Cooler current le 1.4 LD: Laser diode
Operating temperature T, 0 to +60 °C PD; Photodiode
Th; Thermist
Storage temperature Tog —40to +80 °C T.E. Cér:n;é g r cooler

SMF; Single-mode fiber

T. E. C. anode

Case

N.C.

PD cathode

PD anode

LD cathode

LD anode (case)
Thermistor
Thermistor

PERCRAIEO®OOO

T. E. C. cathode
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HL1541DL

Optical and Electrical Characteristics (T, = 25°C)

Items Symbols min. typ. max. Units Test conditions
Threshold current [ 30 50 mA
Fiber optical output power P, 1.0 mw Kink free

0.3 mW le =1y +20mA
Lasing wavelength A, 1520 1550 1680 nm P, =05 mW
Side-mode suppression . 35 dB P;=0.5 mW, CW
ratio
Rise time t, 0.2 ns loigs = lue 10 10 90%
Fall time t 0.3 ns lpias = 1o 90 t0 10%
Photodiode dark current  lpapc 350 nA Vapn =5V
Monitor current ls 0.3 mA Vepoy =5V, P=05 mW
Photodiode capacitance C, 10 20 pF Vapny =5V, f=1MHz
Photosensitivity saturation Vg, 2 \
voltage
Cooling capacity 47 40 °C T. = 60°C, P, = 0.5 mW
Cooler current Ic 1.4 A AT = 40°C
Cooler voltage Ve 1.8 \ AT = 40°C
Thermistor resistance Rim 10 kQ
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Infrared Emitting Diodes



Product Lineup

Packages

Chips R RG sG VG ML st r
HLP30 HLP20R HLP20RG

—HLP60R —HLP60RG
HE8403 HE8403R HE8403SG HE8403ML HE8402F
HE8801 HFRRO1 )
HE8805 HE8805VG
HE8806 HE8806VG
HE8807 HE8807SG HE8807SL
HE8811 HE8811
HE1301 HE1301R HE1301SG HE1301ML
HE1302 HE1302ML




HLP20R,HLP30OR, HLP40OR,
HLP50R, HLP60OR

GaAlAs IRED

Description

HLP20R, HLP30R, HLP40R, HLPSOR and
HLP60R are GaAlAs infrared emitting diodes with
single heterojunction structure.

They offer a wide range of wavelength and out-
put power, and are suitable for various types of
optical equipment.

The package should be hermetically sealed be-
fore mounting on a system.

Features

e High efficiency

e Sclection from a wide range of wavelength and
oulput power

® Narrow spectral width

Absolute Maximum Ratings (T = 25°C)

Items Symbols Values Units
Forward current le 250 mA

230* mA
Reverse voltage Va 3 \"
Tolerable power Py 600 mwW
dissipation

Operating temperature T,

—20 to +40**°C
Storage temperature T —40 to +60**°C

* Value for devices with A, from 735 nm to 785 nm.
** Value for conditions without condensation.

0.3

Lo
i 2

0.1 ——=
1

14!

t—=
ey
—
0.35
4

1. Anode

l
|

2-40.4510.1 I 2. Cathode
2.54 1035

(Unit: mm)
R-type

Internal Circuit

)

L
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HLP20R,HLP30R,HLP40OR HLP50R, HLPE0OR

Optical and Electrical Characteristics (T, = 25°C)

ftems Symbois min. typ. max. Units Test conditions
Optical output power Pa wk o mw le = 200 mA
Peak wavelength A, *k nm le = 200 mA
Spectral width ax 30 60 nm le = 200 mA
Beam divergence 6, 180 deg. le =200 mA
Forward voltage Ve 17 22 v 7 = 29§ r.".rA

2.0* 2.6* \" le =200 mA
Reverse current la 30 A Va=3V
Capacitance C, 30 pF Ve=0V,f=1MHz
Rise time t, 12 ns le = 50 mA

20* ns le = 50 mA
Fall time t; 12 ns le = 50 mA

20* ns le = 50 mA

* Value for devices with A, from 735 nm to 785 nm.
** HLP20R-HLP60R are grouped with A, and Py, as follows.

A, (nm) Po (mW)
Grades min. typ. max. 15 (min.) 25 (min.) 35(min.) 45(min) &5 {min )
A 735 760 785 HLP20R HLP30R HLP40R
B 775 800 825 HLP30R HLP40R HLP50R HLP60R
Cc 815 840 865 HLP30R HLP40R HLP50R HLP60R
D 855 880 905 HLP30R HLP40R HLP50R HLP60OR
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HLP20R,HLP30R,HLP40R,HLP50R,HLP60OR

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
100 . 250
Tc=25C
— v 800nm Ap=760nm
— 840nm
E 80 < 200 soc. i
° £ nm Tc=25C
- e
g £ 150
g ®° 8
=8 =4
5 3
g a0 T 100
E / CE g
3 1 p20R 2
8 20 7 50
o —
0 50 100 150 200 250 0 1 2 3 4
Forward current, Ig (mA) Forward voltage, Vg (V)
Emission Spectra of
Standard Products
100
80
Tc=25C
60
A B [¢ D

iR
JATAVAVAN

0o
700 750 800 850 900 950

Relative radiation intensity (%)

Wavelength, 4 (nm)

Radiation Pattern
30° Angle 0

Tc=25C =

100 &

N z

k7]

80 §

£

60° 60 §

B

40 g

2

20 &

©

90" 0 &
100 80 60 40 20 O 30 60 90

Relative radiation intensity (%) Angle (deg.)
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HLP20RG,HLP30ORG,HLP40ORG,
HLPSEORG, HLPSORG GaAlAs IRED

Description

HLP”ORG HLD30RG, HLP40RG, HLP50RG
As infrared cmitting
iline nnn structure,

They offer a wnde range of wavelength and out-
put power, and are suitable for various types of
optical equipment.

Hermeltic sealing of the package achieves high
reliability.

Features Package Dimensions

e High efficiency

® Selection from a wide range of wavelength and
output power

e Narrow spectral width

#4102
65102

p 2-¢1.05)
/ Ve
@ Ve u‘t »:.;ww giass
’0 >\ﬁ 1. Anode
oY oMl 2. Cathode
© o 2541035
A {Unit: mm)
RG-type’
Absolute Maximum Ratings (T, = 25°C)
items Symbols  Values Units Internal Circuit
Forward current le 250 mA
230* mA ®
Reverse voltage Vi 3 v
Tolerable power P 600 mwW
dissipation ‘ L
Operating temperature T, —20to+60 °C
Storage temperature T, —40to +80 °C ®@

stg
* Value for devices with A, from 735 nm to 785 nm.
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HLP20RG,HLP30RG ,HLP40RG HLP50RG , HLP6ORG

Optical and Electrical Characteristiés (Tc=125°C)

Items Symbols min. typ. max. Units Test conditions
Optical output power Po * mW - = 200 mA
Peak wavelength A, *k nm Iz =200 mA
Spectral width 4n 30 60 nm le = 200 mA
Beam divergence 6y 120 deg. - =200 mA
Forward voltage Ve 1.7 23 v l =200 mA

2.0* 2.6* v I = 200 mA
Reverse current la 30 pA Vag=3V
Capacitance C, 30 pF Veg=0V,f=1MHz
Rise time t, 12 ns le = 50 mA

20* ns l- = 50 mA
Fall time t; 12 ns I =50 mA

20* ns I = 50 mA

* Value for devices with A, from 735 nm to 785 nm.
** HLP20RG-HLP60RG are grouped with A, and P, as follows.

A, (nm) Py (mW)
Grades min. typ. max. 7 (min.) 12 (min.) 17 (min.) 22 (min.) 27 (min.)
A 735 760 785 HLP20RG ~ HLP30RG  HLP40RG
B 775 800 825 HLP30RG  HLP40RG  HLP50RG  HLP6ORG
c 815 840 865 HLP30RG  HLP40RG  HLP50RG  HLP60RG
D 855 880 905 HLP30RG HLP40RG HLPSORG HLP60RG
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HLP20RG HLP30RG HLPA40ORG HLP50RG,HLPBORG

Optical Output Power vs.

| =T A D a
FOfvwar Luireinit

Forward Current vs.

Forward Voitage

5 Tc=26C 250 i i i
o=
§ = 80Cnm ” I Ap=760nm
E 40 "E 200 840pm |
= I o 880nm T
o o = Tc=25C
E; 20 \Qeoq}& g 180
g %o x\\)\v(?@o/c;t £ i1
- Q
3 /\,\\_\’b‘o"\ 2 /
5 20 G s 100
@ w
K] 20RG
g 10 L 50
Z&/
[0] 50 100 150 200 250 (0] 1 2 3
Forward current, | g (mA) Forward voltage, VF (V)
Emission Spectra of
Standard Products
100 [\ [\
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/ 20 2
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90° AN [0] &
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HE8402F GaAlAs IRED

Description

HEB8402F is a 0.8 um GaAlAs infrared emitting
diode with double heterojunction structure, which
provides high speed response. .

The package can be easily connected to optical
fiber, and is suitable as a light source in fiberoptic
communications equipment.

Features

e Optical fiber rod (50 um of core dia., GI) in-
cluded in ferrule (2.5 mm dia.)

e FEase in fiber coupling

High frequency response

e Excellent light-current linearity

RO.25max

2.0

-]
9
o
=
|
|
ez

1. Anode
2. Cathode (Cap}

Absolute Maximum Ratings (T, = 25°C) 42.54:0.35 )
(Unit: mm)

Items Symbols  Values Units F-type

Forward current le 150 mA Internal Circuit

Reverse voltage \'A 3 v ®

Tolerable power Py 350 mwW

dissipation

Operating temperature T, —20to +60 °C Z—

Storage temperature T, —40to +90 °C

@

Optical and Electrical Characteristics (T¢ = 25°C)

Items Symbols min. typ. max. Units Test conditions
Fiber optical output power P* 40 60 uw l =100 mA

Peak wavelength A, 800 840 900 nm Il =100 mA
Spectral width A\ 50 nm l: =100 mA
Forward voltage Ve 25 \ e = 100 mA
Reverse current la 100 pA V=3V
Capacitance C, 10 pF Veg=0V,f=1MHz
Rise time t, 5 ns le = 50 mA

Fall time t 7 ns le = 50 mA

* At Gl 50/125 fiber end.
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HE8402F

Optical Qutput Power vs. Forward Current vs.
Forward Current Foirward Voitage
100 150 777
5 /i
5 _—
?.5 80 E
[
2 L 400
a 60 ]
5 g M 1.=sorC
g 3 ¥
: E 280
< 40 74 s —-20'C
g / s %
o - w
5 20 i
2
w
0 50 100 150 0 05 1.0 1.5 20 2.5 3.0
Forward current, | g (mA)
Forward voltage, VF (V)
Spectral Distribution Pulse Response
100

T
Current pulse Tc=25C

80 [\ [

S

S
z
g z
= £ \ 2
£ 2 -
5 / \ £
5 [ .
2 40 i/ 2 Optical pulse
o \ %
g / E
5 20 /
[
o
0
-80  -40 o 40 80 10ns/div.

Wavelength, 1 (nm)
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HE8403R

GaAlAs IRED

Description

HEB8403R is a 0.8 um GaAlAs infrared emitting
diode with double heterojunction structure, which
provides high speed response.

Optical fiber can be close to the chip, achieving
high coupling efficiency; suitable as a light source in
fiberoptic communications equipment.

The package should be hermelically sealed be-
fore mounting on a system.

Features

@ High efficiency and high brightness output
® High frequency response
® Excellent light-current linearity

Absolute Maximum Ratings (T, = 25°C)

Items Symbols Values Units
Forward current I 150 mA
Reverse voltage Vi 3 \
Tolerable power Py 350 mW
dissipation

Operating temperature T, —20 to +40* °C
Storage temperature T —40 to +60* °C

* Value for conditions without condensation.

Optical and Electrical Characteristics (T, = 25°C)

'
2-40.4510.1—~H

$5.410.2
42002
F (40.4) @,
i Sle
1
q
S &
ilH
P
ER
,:] °
1. Anod
i e e
2.5410.35
(Unit: mm)
R-type

Internal Circuit

0]

z—

®

Items Symbols min. typ. max. Units Test conditions
Fiber optical output power P* 50 80 uw Il =100 mA

Peak wavelength A, 800 840 900 nm I =100 mA
Spectral width 4n 50 nm Il =100 mA
Forward voltage Ve 25 \ Il =100 mA
Reverse current [N 100 A Vp=3V
Capacitance C, 10 pF Ve=0V, f=1MHz
Rise time t, 5 ns le =50 mA

Fall time t, 7 ns le =50 mA

* At GI 50/125 fiber end.
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HE8403R

Fiber optical output power,Pf (4W|

Relative radiation intensity (%)

204

ptical Output Power vs.
Forward Current
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HE8403SG

GaAlAs IRED

Description

HE8403SG is a 0.8 um GaAlAs infrared emit-
ting diode with double heterojunction structure,
which provides high speed response.

High coupling efficiency can be realized using a
rod lens; suitable as a light source in fiberoptic
communications equipment.

Hermetic sealing of the package achieves high
reliability.

Features

e High efficiency and high brightness output
e High frequency response
® Excellent light-current linearity

Absolute Maximum Ratings (T, = 25°C)

Items Symbols Values Units
Forward current I 160 mA
Reverse voltage Vg 3 \"
Tolerable power Py 350 mwW
dissipation

Operating temperature T, —20to +60 °C
Storage temperature T g —40to +90 °C

Package Dimensions

#5402

. $465:02

[.I_;; 0102 _ .1

202

SG-type

Internal Circuit

i &

=02

475
1
0.520.2-m—tmm ——=-0.65:
2 \ 2.7

14

Note: Refraction index of
window glass: 1.48
1. Anods
2. Cathode N
{Unit: mm)

®o—ig¢—0O

Optical and Electrical Characteristics (T, = 25°C)

Items Symbols min: typ. max. Units Test conditions
Fiber optical output power P* 40 80 uw le =100 mA

Peak wavelength A, 800 840 900 nm Il =100 mA
Spectral width 4an 50 nm Il =100 mA
Forward voltage Ve 25 \ l =100 mA
Reverse current la 100 pA Vp=3V
Capacitance C, 10 pF V=0V, f=1MHz
Rise time t, 5 ns I =50 mA

Fall time t 7 ns | =50 mA

* At Gl 50/125 fiber end through rod lens.
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HE8403SG

“Opticai Cuiput Power vs. Forward Current vs.
Forward Current Forward Voltage
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HE8403MVIL

GaAlAs IRED

Description

HE8403ML is a 0.8 um GaAlAs infrared emit-
ting diode with double heterojunction structure,
which provides high speed response.

Optical output from the chip is directed to the
optical fiber efficiently through the microlens in the
cap; suitable as a light source in fiberoptic commu-
nications equipment.

Hermetic sealing of the package achieves high
reliability.

Features

e High efficiency and high brightness output
e High frequency response
e Excellent light-current linearity

Absolute Maximum Ratings (T = 25°C)

Items Symbols Values Units
Forward current Ie 150 mA
Reverse voltage Vg 3 "
Tolerable power Py 350 mw
dissipation )
Operating temperature T, —20to +60 °C
Storage temperature T —40to +90 °C

Optical and Electrical Characteristics (T, = 25°C)

Package Dimensions

45,4102

{__“12,2_.

1. Anode
2. Cathode

ML-type

Internal Circuit

@

Lo

®

{Unit: mm)

Items Symbols min. typ. max. Units Test conditions
Fiber optical output power P* 50 80 uw Il =100 mA

Peak wavelength A, 800 840 900 nm le =100 mA
Spectral width A\ 50 nm Il =100 mA
Forward voltage Ve 25 \ Il =100 mA
Reverse current la 100 pA Veg=3V
Capacitance C, 10 pF Veg=0V,f=1MHz
Rise time t, 5 ns e = 50 mA

Fall time t 7 ns le =50 mA

* At GI 50/125 fiber end.
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HE8403ML

Optical Output Power vs.
Foiwaird Cuirent
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HE8801 GaAlAs IRED

Description

HE8801 is a 0.8 um GaAlAs infrared emitting
diode with single heterojunction structure.

Wide radiant directionality makes it suitable as a
light source in various types of optical equipment.

Hermetic sealing of the package achieves high
reliability.

Features

e High efficiency and high power output
e Narrow spectral width
e Wide radiant directionality

2.720.2

(241,08

Note: Refraction index of
window glass: 1.48
1. Anode
2 2. Cathode

(Unit: mm)
Absolute Maximum Ratings (T, = 25°C) SG-type
Items Symbols Values Units
Forward current [ 200 mA Internal Circuit
Reverse voltage Va 3 \Y [0) ’
Tolerable power Py 400 mwW
dissipation
Operating temperature T, —20to +60 °C L
Storage temperature T —40to +90 °C
@
Optical and Electrical Characteristics (T, = 25°C)
Items Symbols min. typ. max. Units Test conditions
Optical output power Po 6 20 mwW I =150 mA
Peak wavelength A, 800 880 900 nm le =150 mA
Spectral width A » 30 60 nm Il =150 mA
Forward voltage Ve 1.7 23 v Il = 160 mA
Reverse current la 100 pA Ve=3V
Capacitance C, 10 pF Ve=0V,f=1MHz
Rise time t, 12 ns le =50 mA
Fall time t; 12 ns I =50 mA
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HE8801

Optical Output Power vs. Forward Current vs.
Forward Cuirent Forward Voitage
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HES805VG GaAlAs IRED

Description

HES8805VG is a 0.8 um GaAlAs infrared emit-
ting diode with single heterojunction structure.
It is suitable as a light source in autofocusing

still cameras.
Hermetic sealing of the package achieves high

reliability.

Features

e High efficiency and high power output
e Narrow spectral width
® Wide radiant directionality

Package Dimensions

#54102

_ $4.6510.2 ~
S
uo'oz M
8
70,4 max. |

2-¢0.4510.1 _|:

2.6%0.2

0.15 —fH=
142

0.4

1.2%0.15

Note: Refraction index of
window glass: 1.48

1. Ancde

"oe 2. Cathode

Absolute Maximum Ratings (T = 25°C) VG-type (Unit: em}
Items Symbols Values Units Internal Circuit

Forward current I 200 mA

Reverse voltage Vg 3 v ®©

Tolerable power Py 300 mwW

dissipation L

Operating temperature T, —20to +60 °C

Storage temperature T —40to +90 °C

)

Optical and Electrical Characteristics (T = 25°C)

Items Symbols min. typ. max. Units Test conditions
Optical output power Po 6 20 mw le = 150 mA

Peak wavelength A, 800 880 900 nm le =150 mA
Spectral width 4 30 60 nm I =150 mA
Forward voltage Ve 1.7 23 \ le = 150 mA
Reverse current la 100 pA Ve=3V
Capacitance C, 10 pF Vg=0V,f=1MHz
Rise time t, 20 ns I =50 mA

Fall time t 20 ns I =50 mA
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HE8805VG

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
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HE8806VG GaAlAs IRED

Description

HE8806VG is a 0.8 um GaAlAs infrared emit-
ting diode with single heterojunction structure.

It is suitable as a light source in autofocusing
VTR cameras.

Hermetic sealing of the package achieves high
reliability.

Features

e High efficiency and high power output
e Narrow spectral width
e Wide radiant directionalit . .
y Package Dimensions
#5402

. $4.66102
#0102
80,4 max. " ‘_}

65=0.2

N e ron g 1 48
'o>// | 2541035 | ;.é:?hd:de

Absolute Maximum Ratings (T = 25°C) N (Unit: mm)

Items Symbols Values Units VG-type

Forward current [ 200 mA Internal Circuit

Reverse voltage Va 3 Vv ®

Tolerable power Py 300 mW

dissipation

Operating temperature T, —20to +60 °C Z—

Storage temperature T —40t0 +90 °C

@

Optical and Electrical Characteristics (T¢ = 25°C)

Items Symbols min. typ. max. Units Test conditions
Optical output power Po 12 20 mW le = 150 mA

Peak wavelength A, 800 880 900 nm le = 160 mA
Spectral width 4\ 30 60 nm - =150 mA
Forward voltage Ve 1.7 23 \ le =150 mA
Reverse current la 100 pA Vg=3V
Capacitance C, 10 pF V=0V, f=1MHz
Rise time t, 20 ns le =50 mA

Fall time t 20 ns le =50 mA
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HE8806VG

Optical Qutput Power vs. Forward Current vs.
Forward Current Fornward Voltage
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HE8807SG

—Preliminary—

GaAlAs IRED

Description

HE8807SG is a 0.8 um GaAlAs infrared emit-
ting diode with single heterojunction structure.

Radiant directionality is wide and radiant inten-
sity is high; suitable as a light source in encoders
and sensors.

Hermetic sealing of the package achieves high
reliability.
Features

e High efficiency and high power output
o Narrow spectral width

Absolute Maximum Ratings (T, = 25°C)

Items Symbols Values Units
Forward current le 200 mA
Reverse voltage Vg 3 \
Tolerable power Py 350 mW
dissipation

Operating temperature T, —20to +80 °C
Storage temperature T g —40 to +100 °C

Optical and Electrical Characteristics (T = 25°C)

Package Dimensions

454102

#4.6510.2

0.2

t_,ﬁglﬂz _1

0.2

SG-type

Internal Circuit

0]

®

==
i
0.2 0,65
127+

0.520.
1422

Note: Relraction index of
window glass: 1.48
1. Anode
2. Cathode

(Unit: mm)

L

Items Symbols min. typ. max. Units Test conditions
Optical output power Ps 10 20 mw lr = 150 mA

Peak wavelength Ay, 800 880 900 nm Il =150 mA
Spectral width A 30 60 nm e = 150 mA
Forward voltage Ve 1.7 2.3 \ Iz = 150 mA
Reverse current [N 100 A Ve=3V
Capacitance C, 10 pF Ve=0V, f=1MHz
Rise time t, 20 ns Il =50 mA

Fall time t; - 20 ns e =50 mA
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HE8807SG

Optical Output Power vs. Forward Current vs.
Forward Current Forward \_/Qltage
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—Preliminary—

HES8807SL GaAlAs IRED

Description

HES8807SL is a 0.8 um GaAlAs infrared emit-
ting diode with single heterojunction structure.

Radiant directionality is narrow and radiant in-
tensity is high; suitable as a light source in encoders
and sensors.

The package is hermetically sealed with the cap
and lens, achieving high reliability.

Features

e High efficiency and high power output
e Narrow spectral width

(5.4)

=2

Absolute Maximum Ratings (T = 25°C)

(Unit: mm)

Items Symbols Values Units SL-type

Forward current I 200 mA Internal Circuit

Reverse voltage Vi 3 \" ®

Tolerable power Py 350 mwW

dissipation

Operating temperature T, —20to +80 °C 7——

Storage temperature T —40 to +100 °C

®

Optical and Electrical Characteristics (T = 25°C)

Items Symbols min. typ.  max. Units Test conditions
Optical output power ) Po 5 15 mw le = 150 mA

Peak wavelength A, 800 880 900 nm I =150 mA
Spectral width 4\ 30 60 nm l. =150 mA
Forward voltage Ve 1.7 2.3 \ e =150 mA
Reverse current Is 100 HA Vg=3V
Capacitance C, 10 pF Ve=0V,f=1MHz
Rise time t, 20 ns l. =50 mA

Fall time t 20 ns le = 50 mA
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HE8807SL
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Optical Qutput Power vs.
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HE8811

GaAlAs

IRED

Description

HE8811 is a 0.8 um GaAlAs infrared emitting
diode with double heterojunction structure. High
brightness output, high power output and high
speed response can be obtained.

It is suitable as a light source in measuring and
beam communications equipment.

Hermeltic sealing of the package achieves high
reliability.

Features

- ® High frequency response
e High power output, high efficiency and high
brightness output
e No radiant directionality

Abseclute Maximum Ratings (T, = 25°C)

items Symbols Values Units
Forward current le 200 mA
Reverse voltage Va 3 \
Tolerable power Py 400 mw
dissipation

Operating temperature T, —20to +60 °C
Storage temperature T, —40to +90 °C

Optical and Electrical Characteristics (T, = 25°C)

Package Dimensions

#5.4102

#4.6510.2

r—ﬁfzﬁl

+—=-0.6520.2

Note: Refraction index of
window glass: 1.48
1. Anode

° 2. Cathode

{Unit: mm)

SG-type
Internal Circuit

O]

L

®

Items Symbols min. typ. max. Units Test conditions
Optical output power Py 20 30 mw le = 150 mA

Peak wavelength A, 780 820 900 nm le =150 mA
Spectral width A\ 50 nm l =150 mA
Forward voltage Ve 25 \ le =150 mA
Reverse current la 100 uA Vg=3V
Capacitance C, 10 pF Ve=0V,f=1MHz
Rise time t, 5 ns l =50 mA

Fall time t; 7 ns le =50 mA

@ HITACHI

- 219



HE8811

Optical Output Power vs.
Forward Current

Forward Current vs.
Forward Voltage
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HE1301R

InGaAsP IRED

Description

HEI301IR is a 1.3 um InGaAsP infrared emit-
ting diode with double heterojunction structure,

which provides high speed response.

It is suitable as a light source in high-speed
digital link (up to 200 Mb/s) of fiberoptic commu-

nications equipment.

Optical fiber can be close to the chip, achieving

high coupling efficiency.

The package should be hermetically sealed be-

fore mounting on a system.

Features

e High power output

e High efficiency and high brightness output

e Fust pulse response

2-40.451 0.1 —=Hb-

10.3)

1.15=0.15

|

[
I

0.3520.1 —=H=-
142

1. Anode

Absolute Maximum Ratings (T, = 25°C) 2541098
Items Symbols  Values Units R-type
Forward current [ 150 mA Internal Circuit
Reverse voltage Va 1.0 \

Tolerable power Py 300 mwW
dissipation
Operating temperature T, —20 to +40* °C

Storage temperature T,

—40 to +60* °C

* Value for conditions without condensation.

Oo—i¢—0

2. Cathode

{(Unit: mm)

Optical and Electrical Characteristics (T, = 25°C)

Items Symbols min. typ. max. Units Test conditions
Fiber optical output power P* 15 pw Iz = 100 mA

Peak wavelength A, 1260 1300 1340 nm Ie =100 mA
Spectral width 4 140 nm l =100 mA
Forward voltage Ve 15 2.0 Vv Il =100 mA
Capacitance C, 30 pF Ve=0V,f=1MHz
Rise time t, 1.5 ns l: =100 mA

Fall time t; 4.0 ns le =100 mA

* At Gl 50/125 fiber end.
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HE1301R

Optical Output Power vs. Forward Current vs
Fonward Current Forward Voitage
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HE1301SG

inGaAsP IRED

Description

HEI1301SG is a 1.3 um InGaAsP infrared emit-
ting diode with double heterojunction structure,
which provides high speed response.

High coupling efficiency can be realized using a
rod lens; suitable as a light source in fiberoptic
communications equipment.

Hermetic sealing of the package achieves high
reliability.

Features

e High power output
o High efficiency and high brightness output
@ Fast pulse response

Absolute Maximum Ratings (T, = 25°C)

Items Symbols Values Units
Forward current Ie 150 mA
Reverse voltage Ve 1.0 \
Tolerable power Py 300 mwW
dissipation

Operating temperature T, —20to +60 °C
Storage temperature Ty —40to +90 °C

Package Dimensions

454102

o
4165102 8

=
L i

1 3
- 2
}Iﬁs:ﬁ: .

(2-41.08)

Note: Refraction index of
window glass: 1.48

1. Anode

SG-type

Internal Circuit

2. Cathode
(Unit: mm)

)
%7——
@

Optical and Electrical Characteristics (T, = 25°C)

Items Symbols min. typ. max. Units Test conditions
Fiber optical output power P* 15 uw l =100 mA

Peak wavelength A, 1260 1300 1340 nm le = 100 mA
Spectral width 4\ 140 nm Il =100 mA
Forward voltage Ve 15 2.0 \" | =100 mA
Capacitance C, 30 pF Ve=0V,f=1MHz
Rise time t, 1.5 ns le =100 mA

Fall time t 4.0 ns I =100 mA

* At Gl 50/125 fiber end.
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HE1301SG

Optical Output Power vs.

Forward Current vs.
Forward Current
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HE1301ML InGaAsP IRED

Description

HEI1301ML is a 1.3 um InGaAsP infrared emit- &
ting diode with double heterojunction structure, .
which provides high speed response.

Optical output from the chip is directed to the
optical fiber efficiently through the microlens in the
cap; suitable as a light source in fiberoptic commu-
nications equipment.

Hermetic sealing of the package achieves high
reliability.

Features

e High power output

e High efficiency and high brightness output
o Fast pulse response I_ “

1
0.7)

1. Anode
2. Cathode

Absolute Maximum Ratings (T, = 25°C) ML-type (unit: mm)
Items Symbols  Values Units Internal Circuit

Forward current le 150 mA

Reverse voltage Vg 1.0 v O

’gplgraat;!e power Py 300 mwW
issipation

Operating temperature T, —20to +60 °C L

Storage temperature T, —40to +90 °C

®

Optical and Electrical Characteristics (T¢ = 25°C)
Items Symbols min. typ. max. Units Test conditions
Fiber optical output power P* 15 uw I =100 mA
Peak wavelength A, 1260 1300 1340 nm le =100 mA
Spectral width 4\ 140 nm le =100 mA
Forward voltage Ve 1.5 2.0 \ le =100 mA
Capacitance C, 30 pF Vg=0V,f=1MHz
Rise time t, 1.5 ns e =100 mA

Fall time 1 4.0 ns I =100 mA

* At Gl 50/125 fiber end.
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HE1301ML

Optical Output Power vs.

Forward Current vs.
Eornward Current
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: —Preliminary—
HE1302ML inGaAsP IRED
Descriptidn

HE1302ML is a high-power 1.3 um InGaAsP f‘,,!

infrared emitting diode with double heterojunction
structure, which provides high speed response.
Optical output from the chip is directed to the T
optical fiber efficiently through the microlens in the |
cap; suitable as a light source in fiberoptic commu- I .1
nications equipment. -
Hermetic sealing of the package achieves high i i
reliability.
Features Package Dimensions
@ High power output
® High efficiency and high brightness output b d5a102

® Fast pulse response [_,¥ée 65102 | =
e

i' I

1. Anode
2. Cathode

Absolute Maximum Ratings (T = 25°C)

Items Symbols  Values Unit {Unit: mm}
y! alu nits ML-type
Forward current le 150 mA
Reverse voltage Va 1.0 \ Internal Circuit
Tolerable power Py 300 mw ®
dissipation
Operating temperature Topr —20to +60 °C
Storage temperature T, —40to+90 °C o
@

Optical and Electrical Characteristics (Tc=25°C)

Items Symbols min. typ. max. Units Test conditions
Fiber optical output power P* 30 uw Il =100 mA

Peak wavelength A, 1260 1300 1340 nm l =100 mA
Spectral width VRS 140 nm I =100 mA
Forward voltage Ve 1.5 2.0 \ l: = 100 mA
Capacitance C, 30 pF V=0V, f=1MHz
Rise time t, 1.5 ns It =100 mA

Fali time t, 4.0 ns le = 100 mA

* At Gl 50/125 fiber end.
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Photodiodes




Product Lineup

Packages
Chips ele] TG cX
HR8101 HR8101
HR8102 HR8102
HR8202 HR8202TG
ARTI01 HR1101
HR1102 HR1102 HR1102CX
HR1103 HR1103TG HR1103CX
HR1104 HR1104TG HR1104CX
HR1105 HR1105TG




HR8101

Description .

HR8101 is a Si PIN photodiode for detecting
0.6—0.9 um light.

It is suitable as an optical monitor in measuring
and fiberoptic communications and various other
types of optical equipment.

Hermetic sealing of the package achieves high
reliability.

Features

e High speed pulse response: t;, ty = 30 ns typ.
e Photodetectable area: 0.8 0.8 mm”

Si PIN Photodiode

Package Dimensions

#5.410.2

fo 4465802
B #3.0£0.2
: T

{0.4)

Note: Refraction index of
window glass: 1.48

2 ot (Case
QG-type (Unit: mm)
Internal Circuit
)
Absolute Maximum Ratings (T, = 25°C) }r“_ —"E
Items Symbols Values Units '{‘1_._ i
Reverse voltage Vi 100 " R G
Forward current I 100 mA
Operating temperature T, —40to +80 °C @
Storage temperature T —45 to +100 °C
Optical and Electrical Characteristics (T, = 25°C)
Items Symbols min. typ. max. Units Test conditions
Dark current lpark 2 10 nA V=10V
Capacitance C, 10 15 pF Vg=10V, f=1MHz
Sensitivity S 0.4 MA/mW Vg =10V, A, = 830 nm
Rise time t, 30 ns Vg=10V, A, =830 nm
R, =50 Q
Fall time te 30 ns Vg=10V, A, =830 nm
R, =50 Q
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HR8101

Sensitivity vs.
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HR8102

Si PIN Photodiode

Description

HR8102 is a Si PIN photodiode for detecting
0.6—0.9 um light.

Its high speed pulse response makes it especially
suitable as an oplical signal detector in high-bit-rate
fiberoptic communications equipment.

Hermetic sealing of the package achieves high
reliability.

Features

e High sensitivity to wide wavelength range

e High speed pulse response: t, t = 1 ns typ.
e 5V of low voltage operation

e Photodetectable area: 300 um dia.

Package Dimensions

45.410.2

#4.6510.2

——Lo.a

2.6x0.2

14£2

T

2541035

Note: Refraction index of

window giass: .48

2 Camnede
3. Case
TG-type (Unit: mm)
Internal Circuit
Absolute Maximum Ratings (T = 25°C) ®
Items Symbols Values Units | 1'
Reverse voltage Vg 100 \ —:'_L, :
Forward current le 100 mA [ .
Operating temperature T, —40 to +80 °C \)
Storage temperature T —45 to +100 °C ® ®
Optical and Electrical Characteristics (T = 25°C)
items Symbols min. typ. max. Units Test conditions
Dark current lpagk 0.5 3 nA h=10V
Capacitance C, 1.5 3 pF Veg=10V,f=1MHz
Sensitivity S 0.4 mA/mW Vg =10V, A, = 830 nm
Rise time t, 1.0 ns Ve=10V, A, = 830 nm
R =50 Q
Fall time t 1.0 ns V=10V, A, =830 nm
R, =50Q
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HR8102

Sensitivity vs.

Wavelength
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HR8202TG

—Preliminary—

Si Avalanche Photodiode

Description

HR8202TG is a Si avalanche photodiode for de-

tecting 0.6—0.9 um light.

Its high frequency characteristics make it es-
pecially suitable as an optical signal detector in
analog fiberoptic communications equipment.

Hermetic sealing of the package achieves high

reliability.

Features

o High quantum efficiency: More than 70%

: More than 300 MHz
: Less than 3 nA

: Less than 200 V

: 300 pwm dia.

L[]

High speed response
® [ow dark current
Low operation voltage
Photodetectable area

Absolute Maximum Ratings (T, = 25°C)

Items Symbols Values Units
Forward current I 100 mA
Reverse current la 200 pA

Operating temperature T,

Package Dimensions

W

#5.410.2

$.65:02

Internal Circuit

o
~" Note: Refraction index of
window glass: 1.48

1. Anode
2. Cathode
3. Case

TG-type

(Unit: mm)

—40to +80 °C

Storage temperature T,

—45 to +100 °C

Optical and Electrical Characteristics (T = 25°C)

Items Symbols min. typ. max. Units Test conditions

Dark current Ioark 0.5 3 nA Vg = 0.9XVg

Quantum efficiency n 70 % Vg =150V, X, = 830 nm
Breakdown voitage Vg 150 200 \ Ipapk = 100 pA
Multiplication factor M 30 Vg = 09XV, A, = 830 nm
Capacitance C, 1.5 pF Va=150V, f=1 MHz
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HR1101

InGaAsP PIN Photodiode

Description

HR 1101 is an InGaAsP PIN photodiode for de-
tecting 10— 1.5 um light.

its high-speed pulse response makes it especially
suitable as a light signal detector in high-bit-rate
fiberoptic communications equipment.

Hermetic sealing of the package achieves high
reliability.

Features

e Fast pulse response
e High sensitivity

® [ ow dark current

® Small capacitance

e Photodetectable area

D, tp = 0.5 ns typ.

1S = 0.45 mA/mW
“Ipark =7 nA typ.
1 C, = 2.0 pF typ.

: 100 um dia.

| \1\

Package Dimensions

-

#5.410.2

$4.6510.2

.4

1422

$2.5410.35

N
o
7
'S
)
2

Note: Refraction index of
window glass: 1.48

1. Anode
2. Cathode
TGt gCuse {Unit: mm)
Absolute Maximum Ratings (T¢ = 25°C) P
Items Symbols  Values Units Internal Circuit
Reverse voltage Vg 20 \ O
Forward current Ie 1.0 mA N ’;
|
Operating temperature T, —40to +80 °C Tl :
|
Storage temperature T, —45 to +100 °C I \)
® ©
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Dark current loark 7 200 nA Vg=10V
Capacitance [0 2.0 3.0 pF Ve=10V, f=1MHz
Sensitivity S 0.45 0.7 mA/mW Vg =10V, A, = 1300 nm
P, = 1.0 mW
Photosensitivity Vas) 2 "
saturation voltage
Rise time t, 0.5 ns Vg =10V, A, = 1300 nm
R, =50Q
Fall time t; 0.5 ns Vg =10V, A, = 1300 nm
R =50Q
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HR1101

Sensitivity vs.

Capacitance vs.

Wavelength Reverse Voltage
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HR1102

HR1102 i

ieCiing

G

an InGaAsP PIN photodiode for de-
.5 i dight.
It is suitable as an optical monitor in high-bit-
rate fiberoptic communications equipment.
Hermetic sealing of the package achieves high

reliability.

Keatures
;S = 045 mA/mW

:Ipark = 20 nA typ.
: 300 um dia.

® High sensitivity
® Low dark current
® Photodetectable area

Absolute Maximum Ratings (T, = 25°C)

Items Symbols Values Units
Reverse voltage Vg 15 \
Forward current Ie 1.0 mA
Operating temperature T, —40to +80 °C

Storage temperature T, —45 to +100 °C

stg

InGaAsP PIN Photodiode

i
L

Package Dimensions

—t—05

2.6+0.2

+eos

I3

2

2
-

Note: Refraction index of
window glass: 1.48

1. Anode
2. Cathode
3. Case

TG-type

(Unit: mm)

Internal Circuit

5

Optical and Electrical Characteristics (T, = 25°C)

Items Symbols min. typ. max. Units Test conditions

Dark current loark 20 500 nA V=10V

Capacitance C, 9 15 pF Vg=10V,f=1MHz

Sensitivity S 0.45 0.7 mA/mW Vg =10V, A, = 1300 nm
P, = 1.0 mW

Photosensitivity Vas 2 \

saturation voltage .

Rise time 1, 1.2 ns Vg =10V, A, = 1300 nm
R =50Q

Fall time t, 1.2 ns Ve =10V, A, = 1300 nm
R —50Q
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HR1102

Sensitivity, S (mA/mW)

Dark current, Ipagk (A)

Sensitivity vs. . Capacitance vs.
Wavelength Reverse Voltage
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HR1102CX

Description

HR1102CX is an InGaAsP PIN photodiode for
detecting 10— 1.5 um light.

It is suitable as an optical monitor in high-bit-
rate fiberoptic communications equipment.

The package is compact for ease in module as-
sembly.

Fealures
:S = 0.6 mA/mW

tIpark = 20 nA typ.
: 300 um dia.

® High sensitivity
® Low dark current
@ Photodetectable area

Absolute Maximum Ratings (T, = 25°C)

Items Symbols Values Units
Reverse voltage Vi 15 Vv
Forward current Ie 1.0 mA
Operating temperature T, —40to +80 °C

Storage temperature T

—40 to +100 °C

InGaAsP PIN Photodiode

Package Dimensions

(]

30"
0.320.25 ||

Au-plated
Cerimlc
g
Au-plated /{2:0£0.25)
1. Anode
2. Cathode
(Unit: mm)
CX-type
Internal Circuit
®
T
@

Optical and Electrical Characteristics (T¢ = 25°C)

Items Symbols min. typ. max. Units Test conditions

Dark current Ipark 20 100 nA Ve=10V

Capacitance C, 10 pF Ve=10V, f=1MHz

Sensitivity S 0.6 0.7 mA/mW Vg =10V, A, = 1300 nm
P, = 1.0 mW

Photosensitivity ) 2 \%

saturation voltage

Rise time t, 1.2 ns Ve =10V, A, = 1300 nm
R =50Q

Fall time t 1.2 ns Vg =10V, A, = 1300 nm
R =50Q
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HR1102CX

Sensitivity, S (mA/mW)

Dark current, lpagk (A)

Sensitivity vs.

Capacitance vs.

Wavelength Reverse Voltage
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HR1103TG

—Preliminary—
inGaAs PIN Photodiode

Description

HRI1103TG is an InGaAs PIN photodiode for
detecting 1.0—1. 65 um light.

its hluh speed pulse response makes it suitable
as an optical signal detector in high-bit-rate fiber-
optic communications equipment.

Hermetic sealing of the package achieves high
reliability.

Features

e Fast pulse response D, tp = 0.5 ns typ.

@ High sensitivity ;S = 0.9 mA/mW typ.
(A, = 1550 nm)

e Low dark current : IDA Rk = 1 nA typ.

e Small capacitance : C, = 1.0 pF typ.

e Photodetectable area 100 pm dia.

Absolute Maximum Ratings (T, = 25°C)

Items Symbols Values Units
Reverse voltage Vi 20 . \"
Forward current le 1.0 mA
Reverse current la 500 pA
Operating temperature T, —40to +80 °C

Storage temperature T, —45 to +100 °C

stg

il

| |

Package e Dimensions
$5.4+0.2
$4.6520.2

e
33

J%f'

40.4510.1—e

e

42.5410.35

)
- Note: Refraction ndox of
window glass: 1.48

1. Anode
2. Cathode

3. Case {Unit: mm)
TG-type
Internal Circuit
®
T }
]
Tl !
(A \o
® ®

Optical and Electrical Characteristics (T = 25°C)

Items Symbols min. typ. max. Units Test conditions

Dark current Ipark 1 20 nA Ve=56V

Capacitance C, 1.0 15 pF Veg=56V,f=1 MHz

Sensitivity S, 0.73 0.85 mA/mW  Vg=5V, A, = 1300 nm

S, 0.9 mA/mW  Vg=5V, A, = 1550 nm

Photosensitivity Vas) 2 \

saturation voltage

Rise time t, 0.5 ns Vg =56V, A, = 1300 nm
R, =50 Q

Fall time tg 0.5 ns Vg =5V, A, = 1300 nm
R —50Q
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HR1103CX

—Preliminary—
inGaAs PiN Photodiode

Description

HR1103CX is an InGaAs PIN photodiode for
detecting 1.0—1.65 um light.

Its high speed pulse response makes it suitable
as an optical signal detector in high-bit-rate fiber-
optic communications equipment.

The package is compact for ease in module as-
sembly.

Features

e Fast pulse response : l = 0.5 ns typ.

@ High sensitivity

e [ ow dark current
Small capacitance
e Photodetectable area

0 9 mA/mW typ.

"o A, = 1550 nm)
tIpark = 1 nA typ.

= 1.2 pF typ.

100 wm dia.

Absolute Maximum Ratings (T = 25°C)

Items Symbols Values Units
Reverse voltage Vg 20 \
Forward current I 1.0 mA
Reverse current la 500 nA
Operating temperature T, —40 to +80 °C

Storage temperature T, —40 to +100 °C

stg

Package Dimensions

Au-plated

05:03 05103
paiiia i L
4 Il
g
« IR ?I
3T :
Au-plated /{2:00.25
1. Anode
2. Cathode
(Unit: mm)
CX-type
Internal Circuit
O]
I
)

Optical and Electrical Characteristics (T¢ = 25°C)

Items Symbols min. typ. max. Units Test conditions

Dark current loask 1 50 nA Vg=56V

Capacitance (o 1.2 2.0 pF Ve=5V,f=1MHz

Sensitivity S, 0.73 0.85 mA/mW Vg =5V, A, = 1300 nm

S, 0.9 mA/mW Vg =5V, A, = 1550 nm

Photosensitivity Vas) 2 \

saturation voltage

Rise time t, 0.5 ns Ve =5V, A, = 1300 nm
R =50Q

Fall time t 0.5 ns Vg =5V, A, = 1300 nm
R =50Q

G HITACHI
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HR1104TG

—Preliminary—
inGaAs PIN Photodiode

Description

HR1104TG is an InGaAs PIN photodiode for
detecting 1.0--1.65 um light.

Ii is suitable as an optical monitor in high-bit-
rate fiberoptic communications equipment.

Hermetic sealing of the package achieves high
reliability.
Featureg

Fast pulse response

® t,, tr = 1.0 ns typ.
e High sensitivity

:S = 0.9 mA/mW typ.
(A, = 1550 nm)

:Iparg = 5 nA typ.

: C, = 5pF typ.

: 300 um dia.

e Low dark current
® Small capacitance
e Photodetectable area

Absolute Maximum Ratings (T, = 25°C)

Items Symbols Values Units
Reverse voltage Vg 20 \
Forward current I 1.0 mA
Reverse current Ia 500 BA
Operating temperature T, —40to +80 °C

Storage temperature Ty —45 to +100 °C

Optical and Electrical Characteristics (T, = 25°C)

Y
N
|

___————A@N" X

I
|

~l ~ H Pl
Package Dimensions

$5.410.2
__#4.6510.2
23 3.0 0.2
oo $3.010.2_
[ T A
7&“! ([ T
T 3
< 4
] o
o —
¥
o
$0.45t0.1 I [] ’-1

$2.54 10.35

7?\

Note: Refraction index of
window glass: 1.48

&)

1. Anode
2. Cathode
3. Case (Unit: mm)

TG-type
Internal Circuit

Items Symbols min. max. Units Test conditions

Dark current Ipark 100 nA Va=5V

Capacitance C, 10 pF V=5V, f=1MHz

Sensitivity S, 0.73 mA/mW V=5V, A, = 1300 nm

S, mA/mW  Vg=5V, A, = 1550 nm

Photosensitivity Vas 2 \

saturation voltage

Rise time t, ns Ve =5V, A, = 1300 nm
R, =50Q

Fall time t ns Ve =5V, A, = 1300 nm
R =50Q
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HR1104CX

—Preliminary—
InGaAs PIN Photodiode

Description .

HR1104CX is an InGaAs PIN photodiode for
detecting 1.0—1.65 um light.

It is suitable as ‘an optical monitor in high-bit-
rate fiberoptic communications equipment.

The package is compact for ease in module as-
sembly.

Features

e Fast pulse response D, tp = 1.0 ns typ.

e ligh sensitivity :S = 0.9 mA/mW typ.
(A, = 1550 nm)

e Low dark current s park = S nA typ.

e Small capacitance 1 C, = 6 pF typ.

e Photodetectable area : 300 wm dia.

N |©

Ayl
_
L\\\\\V ®

30"

Au-plated

|/ came

:
it
8
L
Au-plated |2:0£028
1. Anode
2. Cathode
(Unit: mm)
CX-type
Absolute Maximum Ratings (T = 25°C) :
Items Symbols Values Units Internal Circuit
Reverse voltage Vg 20 v [O)
Forward current le 1.0 mA
Reverse current la 500 pA — )
Operating temperature T, —401to +80 °C
Storage temperature Ty —40 to +100 °C
@
Optical and Electrical Characteristics (T, = 25°C)
Items Symbols min. typ. max. Units Test conditions
Dark current lpark 5 100 nA Vg=56V
Capacitance C, 6 pF V=5V, f=1MHz
Sensitivity S, 0.73 0.85 mA/mW Vg =5V, A, = 1300 nm
S, 0.9 mA/mW Vg =5V, A, = 1550 nm
Photosensitivity Vas) 2 \
saturation voltage
Rise time t, 1.0 ns Vg =5V, A, = 1300 nm
R, =50Q
Fall time t 1.0 ns Vp =5V, A, = 1300 nm
R =509
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—Under development—

HR1105TG InGaAs PIN Photodiode

Description
HRI1105TG is an InGaAs PIN photodiode for
detecting 1.0—1.65 pm light.
Its high speed pulse response makes it suitable
as an optical signal detector in high-bit-rate fiber-
optic communications equipment.
Hermetic sealing of the package achieves high
reliability.
Feaiures
® Fast pulse response Db, tp = 0.5 ns typ.
® High sensitivity 1S = 0.9 mA/mW typ.
()\p = 1550 nm) o
e Low dark current tIpark = 1 nA typ. 58
® Small capacitance : C, = 0.8 pF typ. bt =
e Photodetectable area : 80 wm dia. f
42.5410.35
oY o
2 N Note: Refraction index of
window glass: 1.48
1. Anode
2. Cathode
3. Case (Unit: mm)
TG-type
Absolute Maximum Ratings (Te=125°C) Internal Circuit
Items Symbols Values Units 10)
Reverse voltage Vq 20 \
=== bl
Forward current e 1.0 mA ! !
Reverse current Iy 500 uA 1 !
Operating temperature Toor —40to +80 °C s \)
Storage temperature Tag —45to +100 °C @ ®
Optical and Electrical Characteristics (Tc=25°C)
Items Symbols min. typ. max. Units Test conditions
Dark current loank 1.0 10 nA Vg=5V
Capacitance C, 0.8 1.2 pF Va=5V,f=1MHz
Sensitivity S, 0.73 0.85 mA/mW V=5V, A, = 1300 nm
S, 0.9 mA/mW V=5V, A, = 1650 nm
Photosensitivity Vi) 2 \%
saturation voltage
Rise time t, 0.5 ns V=5V, A, = 1300 nm
R =50Q
Fall time t; 0.5 ns Ve=5V, A, = 1300 nm
R =50Q
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