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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 demonstrate 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. s —

Hitachi certifies compliance with US Safety Re-
gulations (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 IIlb LASER
PRODUCT”’ in this regulation.
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NOTICE:

l. 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,
inclu}ding, bqt 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.
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—Laser diodes—
HL6711G INGAAIP LD ..ottt s
HL7801E GaALAS LD e e e e s
HL7802E GaAIAS LD .t e
HL7802G GaAlAS LD L e e s
HL7806G GaALAS LD oottt e
HL7806MG GaALAS LD L. e s
HL7831G GaALAS LD oottt e
HL7831HG GaAlAS LD . e e
HL7832G GaALAS LD i
HL7832HG GaALAS LD oo e e
HL7836G GaALAS LD ottt e e
HL7836MG GaAlAS LD o e
HL7838G GaALAS LD oo e e e e
HLP1400 GaAlAS LD . e e
HL8311E GaALAS LD oo e e
HL8311G GaAlAs LD ..... e
HL8312E GaAlAS LD oo e
HL8312G GaALAS LD o e
HL8314E GaALAS LD o e
HL8314G GaALAS LD oo e
HL8315E GaALAS LD o e e
HL8318E GaAlAS LD o e
HL8318G GaAIAS LD ... N
HL8351E GaALAS LD o s
HL1221A INGaASP LD . o s
HL1221AC INGaASP LD ..o e
HLP5400 INGaASP LD .o s
HL1321AC INGaASP LD . e
HL1321FG INGaASP LD ..o e
HL1321BF INGaASP LD o o
HL1321DL InGaASP LD ... e e
HL1322A InGaASP LD ..o s
HL1322AC INGaASP LD ..o s
HL1323DM INGaASP LD . o e
HL1323TR INGaAsSP LD ..o s
HL1341A InGaAsP DFB LD
HL1341AC InGaAsP DFB LD
HL1341FG InGaAsP DFB LD
HL1341BF InGaAsP DFB LD
HL1341DL InGaAsP DFB LD
HL1361A InGaAsP DFB LD
HL1361AC InGaAsP DFB LD
HL1521A InGaAsP LD
HLI1521AC InGaAsP LD
HL1521FG InGaAsP LD
HL1541A InGaAsP DFB LD
HL1541AC InGaAsP DFB LD
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HL1541FG INGAASP DEB LD ...ttt e ettt 228
HL1541BF INGAASP DFB LD ..ottt ettt 234
HL1541DL INGAASP DFEB LD ..ottt ettt et e et 240
HL1541DM INGAASP DEB LD ..ottt et et e e 246
HL1561A INGAASP DEB LD ..ottt ittt ettt ettt e 251
HL1561AC INGAASP DFB LD ...ttt ettt 255
HL1561BF - INGaASP DFB LD ...ttt ettt e 259
— Infrared emitting diodes — :
HLP20R GaAlAS IRED .. i e 263
HLP30R GaAlAS IRED ..o e 263
HLP40R GaAIASIRED . ...ttt et i 263
HLP20RG GaAlAS IRED . ... e 266
HLP30RG GaAIAS IRED ... . e e s 266
HLP40RG GaAIAS IRED ... . e s 266
HE7601SG GaAIAS IRED ... .o e 269
HE8403R GaAIAS IRED ... i s 270
HE8403SG GaAIAS IRED ... e e e 272
HE8403ML GaAIASIRED ...... ...t FE 274
HE8403TR GaAlAS IRED .. .. e 276
HE8404SG GaAIAS IRED ..o i e 278
HE8805VG GaAlAS IRED ... . e 279
HE8806VG GaALAS IRED ..ottt e 281
HE8807SG GaAlAS IRED ... . 283
HES8807SL GaAIAS IRED ... e 285
HE8807CL GaAIASIRED ...................... e e 287
HE8810MA GaAIAS IRED ..o 288
HES8811 GaAIAS IRED ... 289
HE8812SG GaAlAS IRED ... e 291
HE1301R INGaASP IRED ... i e e 292
HE1301SG INGaASP IRED ... i e 294
HE1301ML InGaASP IRED ... e 296
HE1301TR INGaASP IRED ... ..o s 298
— Photodiodes —
HR8101 Si PIN Photodiode . .....oiutitte et 303
HR8102 Si PIN Photodiode .. .......c..oiiinnt e 305
HR8202TG Si Avalanche Photodiode .......... ... i 307
HR1103TG InGaAs PIN Photodiode . ........ ...ttt 309
HR1103CX InGaAs PIN Photodiode ........... ...ttt 312
HR1103TR InGaAs PIN Photodiode . ..........iiuueieit it 315
HR1104TG InGaAs PIN Photodiode ... 318
HR1104CX InGaAs PIN Photodiode ..ottt i nieens 321
HR1105TG InGaAs PIN Photodiode . .........oouuriiiiei i 324
HR1106LG InGaAs PIN Photodiode ...........coviiiiiiiiiiit e 327
HRI1201TG InGaAs Avalanche Photodiode ............ ... ... i i i 329
HR1201CX InGaAs Avalanche Photodiode ............ .. .. i 332

Guide to Products to be Discontinued
Products to be diSCONUINUE ... ...ttt ettt e et et et e ettt 337
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Part no.

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

HODODOOOOO

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

AC-type package

Chip structure, characteristics

1300 nm light emitted from the device

Laser diode

(2) Infrared emitting diode example

HE8403ML
[ apepa

Chip structure, characteristics

840 nm light emitted from the device

Infrared emitting diode

(3) Photodiode example

HR1104CX
[ coaprts

Chip structure, characteristics

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

Photodiode

G HITACHI



Product lineup

Wavelength

Optical output

Part no.

Main
application

Visible and
infrared laser
diodes

670nm

5mw

HL6711G*

Bar code
reader

780nm

5mw

— 10mw

‘— 20mW

Laser beam
printer

Laser beam
printer

HL7831G/HG

Compact
disc

HL7832G/HG

Video'
disc

LD PD

HL7802E/G

Laser beam
printer

LD PD

4 [

HL7838G

Optical
disc

—

830nm

15mwW

5
—ie

HLP1400

For
experimental use

— 20mw

— 40mW

—1 50mW

,_
o
o
O

HL8311E/G

Optical
disc

=4
[S]

o
=)

HL8312E/G

HL8315E

Optical
disc

HL8314E/G

Optical
disc

=
o
]
O

Optical
disc

=
o
n
o

HL8351E "

] bl b

Optical
disc

G HITACHI
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Product lineup

Optical
Structure Wavelength output Part no. Package
Long length Fabry-Pérot :
e 1200nm —— 5mwW HL1221A/AC Open air
laser diodes type P
1310nm 10mwW HL1322A/AC Open air
|| HLP5400 0 .
Smw HL1321AC pen air
HL1321FG Built-in monitoring
photodiode
L 1.2mwe HL1321BF With SMF, PD &
cooler
With SMF, PD &
HL1321DL
cooler
L 0.3mw* With SMF & PD
With receptacle
for coupling to
FC connector
1550nm 5mW HL1521A/AC Open air
Built-in monitoring
HL1521FG
photodiode
* ! Fiber optical output
SMF : Single mode fiber
3 New product
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Product lineup

G HITACHI

Optical
Structure Wavelength output Part no. Package
[—
Long wavelength" .
- 5mwW .
laser diodes DFB-type 1310nm m HL1341A/AC Open air.
Built-in monitoring
HLI34TFG | Dhotodiode
1.0mw* HL1341BF With SMF, PD
& cooler
HL1341DL With SMF, PD
& cooler
1550nm 5mw HL1541A/AC Open air
Built-in monitoring
HL1541F
G photodiode
L With SMF, PD
1.0mwW HL15418F & cooler
HL1541DL With SMF, PD
& cooler
—1 1.2mw* With SMF & PD
A hift .
D/f;;_'j:\s:): ted 1310nm 5mw HL1:361A/AC'r Open air
1550nm 5mwW Open air
1.0mw* Hiiserget | With SMF, PD
& cooler
t : Under development
* : Fiber optical output
: Single mode fiber
New product
6



Product lineup

Main Optical
application Wavelength output Part no. Package
Infrared light Auto-focusing 880 nm 6 mW 805 Can type
emitting diodes still camera typ. min. HEBBO5VG
1 *% .
1 mw Heggioma® | Resin molded
min.
Auto-focusin
"9 880 nm 12mw HESBO6VG | Can type
VTR camera typ. min.
‘Measurement 30 mW t
HE7601SG Can t
and general 770{;,%1' min. an type
szotnm 40mw HEB404sG' | Can type
yp- min.
20mw HEBB11 Can type
min.
—{ 870 nm 40 "‘W HE88128G ' Can type
typ. min.
735~ 15-35mW .
L 905 nm min HLP20-40R Open-air type
7-17mW HLP20-40RG | Can type
min.
880 nm 10mW
Industry typ. min. HE8807SG Can type
Smw HEBBO7SL Can type
min. with lens
nesgorcyt | Can pe with

@ HITACHI

collimator lens

1 Under development
* : Fiber optical output
* *  Value at NA=0.25



Product lineup

@ HITACHI

Main Optical
application Wavelength output Part no. Package
Infrared light - 840 nm/ 50 xW * Open-air
o Communications .
emitting diodes typ. min. HE8403R type
HegaoamL  [CaN type wit
microlens
%
40w HEB403SG Can type
min.
With receptacle
for coupling
-{to FC connector
. —
1300 nm 15;_zw HE1301R Open-air
typ. min. type
HE1301SG Can type
HEt301ML | €8N type with
microlens

t : Under development
* : Fiber optical output
: Value at NA=0.25
: New product




Product lineup

A Photo-
. Photodetection sensitive
Material wavelength Structure diameter Part no. Package
Photo- 600 - 0.8x -
detectors Si 900nm PIN 0 8rmm? HR8101 Can type
300xm HR8102 Can type
L aPD 300:m HR8202TG Can type
1000~
InGaAs 1650nm PIN 80.m HR1105TG Can type
— 100:m HR1103TG Can type
HR1103CX Chip carrier
With receptacle
for coupling
o FC connector
— 300em HR1104TG Can type
HR1104CX Chip carrier
—— 2000m Can type
“—{ APD 50um Can type

@ HITACHI
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Main characteristics

Laser diodes (T, =25°C)

Optical and electrical characteristics

Optical Test
output  Reverse Operating  Storage . Beam Londition _ Reference
Part no. power,  voltage, temp., temp., Lasing wavelength,  divergence, page
Py Vawo) Toor ™ )y X 6, o
(mW) (V) (c) (c) (nm) (deg.) (mw)
min. typ. max. typ.
HL6711 series HL6711G* 5 2 —10to +50 —40to +85 660 670 680 8X30 5 89
HL7801 series HL7801E 5 2 —10to+60 —40to +80 760 780 800 15X30 3 90
HL7802 series HL7802E 10 2 —10to +50 —40to +80 770 785 800 11X30 10 92
HL7802G 9
HL7806 series HL7806G 5 2 —10to +60 —40to+85 775 785 795 14X27 5 96
[HE7806MC . ) 99
HL7831 series HL7831G 5 2 —10to +60 -40to +85 770 785 795 13%35 73 102 _
HL7831HG 11X35 105 -
HL7832 series HL7832G 5 2 —10to +60 —40to +85 770 785 795 13X35 3 108
HL7832HG 11X35 5 m
HL7836 series L7 G 5 2 —10to +60 —40to+85 770 785 795 11X27 5 14
[AL783 17
HL7838 series HL7838G 20 2 —10t0o +60 —40to +80 770 780 795 10X26 20 120
HL8311 series HLP1400 15 2 0 to +60 0to +80 800 830 850 10X25 10 123
HL8311E —10to +60 —40 to +80 125
HL8311G 127
HL8312 series HL8312E 20 2 —10to+50 —40to+80 810 830 850 10X25 10 129
HL8312G 131
HL8314 series HL8314E 30 2 —10to +50 —40to+80 810 830 850 10X25 30 133
HL8314G 135
HL8315 series HL8315E 20 2 —10to+50 —40to +80 800 830 850 10X25 10 138
HL8318 series 3 40 2 —10to +60 —40to+85 810 830 850 11X25 40 M
144
HL8351 series HL8351E* 50 2 —10to+60 —40to+85 810 830 850 9X27 50 147
+ Preliminary specifications (Continued)

New product

10
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Main characteristics

Laser diodes (T, = 25°C)

Absolut i Optical and electrical ch isti
Optical X Test
output  Reverse Operating  Storage . Beam _condition _ Reference
Part no. Bow“' ;Ilolhge, temp., tTomp., Lasing wavelength, giv;i%oneo, P
(] R(LD) opr sty n % oL P
mw) (V) re re {nm) (deg.) (W)
min. typ. max. typ.
HL1221 series HL1221A 5 2 0to +50 0to +60 1170 1200 1230 30X40 3 149
HL1221AC 152
HL1321 series HLP5400 5 2 0 to +50 Oto+60 1270 1300 1330 30X40 3 155 ~.
HL1321AC 5 2 0 to +60 0to +80 1270 1300 1330 30X%40 3 158
HL1321FG 5 2 0 to +60 —40to+80 1290 1310 1330 30X40 3 161
HL1321BF 1.2% 2 0 to +60 —40t0+70 1290 1310 1330 1.0* 164
HL1321DL 1.2* 2 0 to +60 —40to+70 1290 1310 1330 1.0* 168
HL1322 series HL1322A 10 2 0 to +60 0to +80 1290 1310 1330 30%40 6 172
HL1322AC 175
HL1323 series 0.3* 2 0to +65 —20to+70 1260 1300 1340 0.15* 178
0 to +60 —40to+80 1290 1310 1330 0.1* 181
HL1341 series HL1341A 5 2 0 to +60 0to +80 1290 1310 1330 30X%40 3 184
HL1341AC 0to +80 188
HL1341FG —40 to +80 192
HL1341BF 1.2% 2 —40 to +70 0.5* 197
HL1341DL —40 to +70 203
HL1361 series HL1361A** 5 2 0 to +60 0to +80 1290 1310 1330 30x40 3 209
HL1361AC** 210
HL1521 series HL1521A 5 2 0 to +60 0to +80 1530 1550 1570 30%40 3 211
HL1521AC 214
HL1521FG —40 to +80 217
HL1541 series HL1541A 5 2 0 to +60 0to +80 15630 1550 1570 30X40 3 220
HL1541AC 0to +80 224
HL1541FG —40 to +80 228
HL1541BF 1.0* 2 —40 to +70 0.5* 234
HL1541DL —40 to +70 240
[HEi541DM) 1.2 0to+50  —40 to +60 246
HL1561 series 2 0 to +60 0to +80 1530 1550 1570 30X40 3 251
255
HL1561BF** 1.0* —40 to +70 0.5* 259

+ Preliminary specifications ++ Under development * Fiber optical output power, P; [ New product

@ HITACHI
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Main characteristics

Infrared emitting diodes (T, = 25°C)

Absol i ting Optical and electrical characteristics
Test Test
Optical Peak condition condition
Reverse  Operating  Storage output wave- Spectral Capaci- Reference
Part no. voltage, temp., temp., power, length*, width, tance, page
,, opr g o RS 4k I C,
v c) rc (mW)  (nm) (nm) (mA) (pF)
min. A B C D typ. typ.
HLP HLP20R 3 —20to+40 —40to+60 15 o 30 200 30 Ve=0V 263
series  HLP30R 2 00 o0 o f=1MHz
HLP40R 35 0O 0 0 o
HLP20RG 3 —20to +60 —40to +80 7 o] 30 200 30 Ve=0V 266
HLP30RG 12 0 0 0 o f=1MHz
HLP40RG 17 0O 0 0 o
HE7601SG* 3 —20to +60 —40to +90 30 740 to 800 50 200 30 Va=0V 269
HE8403R 3 —20to+40 —40to+60 50u** 800 to 900 50 100 10 f=1MHz 270
HE8403SG 3 —20t0+60 —40to+90 40p** 800 to 900 50 100 10 272
HE8403ML 3 —20t0 +60 —40to+90 50p** 800 to 900 50 100 10 274
HEB4031R 3 —20to +85 —40to +100 40p** 800 to 900 50 100 10 276
HE8404SG* 3 —20t0+60 —40to+90 40 790 to +850 50 200 30 278
HE8805VG 3 —20to+60 —40to +90 6 800 to 900 30 150 10 279
HEB806VG 3 —20t0o+60 —40to+90 12 800 to 900 30 150 10 281
HE8807SG 3 —20t0 +80 —40to +100 10 800 to 900 30 150 10 283
HE8B07SL 3 —20to +80 —40to +100 5 800 to 900 30 150 10 285
HE8807CL * 3 —20to+80 —40to+100 5 800 to 900 30 150 10 287
HE8810MA *+ 3 —20to+60 —40to +90 1.0*** 800 to 900 30 150 10 288
HE8811 3 —20t0+60 —40to+90 20 780 to 900 50 150 10 289
HE8812SG* 3 —20to+60 —40to+90 40 840 to 900 30 200 30 29
HE1301R 1.0 —20t0+40 —40to +60 15p** 1260 to 1340 140 100 30 292
HE1301SG 1.0 —20t0+60 —40to+90 15p** 1260 to 1340 140 100 30 294
HE1301ML 1.0 —20to+60 —40to +90 15p** 1260 to 1340 140 100 30 296
[HET30" 1.0 —20t0 +85 —40to+100 15u** 1260 to 1340 140 100 30 298

+ Under development * HLP series grouped with peak wavelength ** Fiber optical output power , P, *** NA=0.25(pF) [ New product

A, (nm)
min. typ. max.
735 760 785
775 800 825
815 840 865
855 880 905

Grade

O(O|m|>
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Main characteristics

Photodiodes (T, =25°C)

Absolute maximum ratings Optical and electrical characteristics

Part no. Getecti Operati Storage Dark Condition Tesbition Testition

dia., voltage, temp., temp., current, Capacil itivity,  Reference

¢ Vi Topr Tug boanx Vi C, s page

{um) v () rc) (n) v (pF) (mA/mW)

typ. typ. min.
HR8101 0.8%0.8mm?100 40 t0 +80 —46 to +100 2 10 10 Va—10V 04 Va—10V 303
HRB102 300 100 —40to +80 —45 to +100 0.5 10 15 f=1MHz A, =830 nm 5o
HRB202TG 300 40 to0 +80 —45 to +100 0.5 09V, 15 Va—100V 046 M=1 307
£ 1 MHz A, = 830 mm

HR1103TG 100 20 —40to +80 —45 to +100 1 5 1.0 "V.=5V  09typ. Vy=5V 309
HR1103CX 100 20 —40to +80 —40 10 +100 1 5 1.2 f=1MHz o & 1950m 5

100 20 —40t0 +85 —45t0 +100 1 5 1.0 0.85 typ. 315
HR1104TG 300 20 —40to +80 —45 to +100 10 5 5 Va=5V 09typ. Vg=5V 318
HR1104CX 300 20 400 +80 —40 to +100 10 5 6 “1MHz e T 180m 5y
HR1106TG 80 20 —40to +80 —45t0 +100 1 5 08 0.9 typ. 324
HR1106LG 2000 2 —401t0 +85 —45t0 +100 1 1 150 Va=1V  08typ. Ve=1V 327

f=1MHz A, = 1550 nm
50 —40to +80 —45t0 +100 2 09V, 05 Vo= 09V, 09typ. Vo =09V, 329
50 —40to +80 —45 to +100 2 09V, 07 f= MRz 18500

B New product
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Package variations

Laser Diodes

Applicable products

Packages Features
Open-air " © For experimental use HLP1400, HL1221A, HLP5400,
type ® For module assembly HL1322A, HL1341A, HL1361A,
HL1521A, HL1541A, HL1561A
A-type
® For module assembly HL1221AC, HL1321AC, HL1322AC,
e Chip carrier stem HL1341AC, HL1361AC, HL1521AC,
AN HL1541AC, HL1561AC
AC-type
Hermetically- @ With built-in monitor-photodiode HL7801E, HL7802E, HL8311E,
sealed ® Three leads HL8312E, HL8314E, HL8315E,
type HL8318E, HL8351E
E-type
@ With built-in monitor-photodiode HL6711G, HL7802G, HL7806G,
@ Three leads HL7831G, HL7832G, HL7836G,
HL7838G, HL8311G, HL8312G,
HL8314G, HL8318G
G-type .
@ With buil-in monitor-photodiode HL1321FG, HL1341FG, HL1521FG,
@ Four leads HL1541FG
(Continued)
14 G HITACGH!



Package variations

Packages

Features

Applicable products

Hermetically-
sealed
type

e Compact size
» With built-in monitor-photodiode
e Three leads

HL7806MG, HL7836MG

e Compact size

e Slanted window

@ With built-in monitor-photodiode
e Three leads

HL7831HG, HL7832HG

Fiber-
pigtail
type

e For high frequency

o Butterfly-type package

e With single-mode fiber

© With built-in cooler

e With built-in monitor-photodiode

HL1321BF, HL1341BF, HL1541BF,
HL1561BF

DL-type

e Dual-in-line type package

e With single-mode fiber

® With built-in cooler

e With built-in monitor-photodiode

HL1321DL, HL1341DL, HL1541DL

DM-type

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

HL1323DM, HL1541DM

Receptacle
type

e With receptacle
e For coupling FC-connector

HL1323TR

@ HITACHI
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Package variations

Infrared emitting diodes

Packages Features Applicable products
Open-air © For experimental use HLP20R, HLP30R, HLP40R,
type ® For module assembly HE8403R, HE1301R

R-type
Hermetically- @ Flat glass window HLP20RG, HLP30RG, HLP40RG
sealed ® | onger cap than SG-type's
type ?

i
RG-type
® Flat glass window HE7601SG, HE8403SG, HE8404SG

HE8807SG, HE8811,HE8812SG,

ﬁ HE1301SG

SG-type

® Flat glass window HE8805VG, HE8806VG

]

VG-type

® With microball lens HE8403ML, HE1301ML

m

ML-type

® With lens cap HE8807SL

f

SL-type

@ | ens cap to collimate beam HE8807CL

f

CL-type

16 @ HITACHI



Package variations

Packages Features Applicable products
@ Resin molded HE8810MA
MA-type
Receptacle e With receptacle HE8403TR, HE1301TR
ty e For coupling FC-connector

“

TR-type

@ HITACHI 17



Package variations

Photodiodes
Packages Features Applicable products
Open-air ® For module assembly HR1103CX, HR1104CX, HR1201CX
type ¢ Chip carrier stem
CX-type
Hermetically- ® Flat glass window HR8101
sealed ® Two leads
type
QG-type

e Flat glass window

© Three leads

HR8102, HR8202TG, HR1103TG,
HR1104TG, HR1105TG, HR1201TG

TG-type
e Flat glass window HR1106LG
® Two leads
I
LG-type
Receptacle ® With receptacle HR1103TR
type ® For coupling to FC-connector
TR-type
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I. Operation principles

1. Operation principles of LDs, IREDs
and photodiodes
;.1 Emitting principles
Each electron in atoms and molecules has a
specific discrete energy level, as shown in Fig. I-1.
The transition of electrons between different energy
levels is sometimes accompanied by light absorp-
tion or emission of the wavelength, A, expressed
as:

\ = C _ C _ 12398
fn |E1'El Vh |E2_EI I
C: Light velocity
E,: Energy level before transition
E,: Energy level after transition
h: Planck constant (6.625 X 10-* joul. sec.)
f,, Emission frequency

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

Firstly, Fig. 1-2 (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. I-2 (b) shows spontaneous emis-
sion. 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 emitted 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. I-2 (a). In order to emit
light, electrons must exist in E, with high proba-
bility, which is referred to as inversed population.

Thirdly, Fig. 1-2 (c) shows stimulated emission.
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 refer-
red to as stimulated emission light. Its phase is the
same as that of incident light, because the stimu-
lated emission light is emitted with resonating to
the incident light. Such stimulated emission light is
referred to as the coherent light.

Ea
Es
Ey Pumped
level
>
<
2 Eq
w
Eo Bottom
level
Figure I-1. Energy Level
Eq
& Incident i ] i
2 . ~~~ Emitted Incident ____4 Emitted
8 light N~ Jight light m’li ht
k= 9
Eo
(a) Resonant Absorption (b) Spontaneous Emission (c) Stimulated Emission

Figure I-2. Transition Process
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Operation principles

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 1-3 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. I-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

Cavity length -

Reflection mirror 2

Reflectivity, ry

Laser beam -

/‘J\
—

Fabry-Perot resonator

Reflectivity, ry

Laser beam

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

Photodiodes make use of a photovoltaic effect
resulting from application of voltage to both ends of
a p-n 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. I-4). In-
cident light with the same energy as the bandgap
energy is absorbed in the depletion region. This ab-
sorption of light produces electron-hole 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

p-type

n-type-

Incident
light

Depletion
region

|
|
|

Electron
@ —

Conductive band
Forbidden band

Valence band

region

Diffusion Drift region Diffusion

region

Figure 1-4. Photo-detection Principles
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II. Chip structures

1. LD structures
1.1 GaAlAs LD structure

The p-type active layer is processed first in
which stimulated emission enforces optical
amplification (Fig. II-1 (a)). 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
into 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. 11-2). The thickness of
the layer is 0.(y)5 to 0.2 um. p-type Ga,, Al As and
n-type Ga, AL As (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 wm active layer, carrier pop-
ulation is inverted and the gain increases. The re-
fractive index of GaAs is higher by some percents
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. 1I-1). The thinner GaAs layer can
do with less threshold current density for laser os-
cillation. At present, the threshold current density
of as low as 1 to 2 kA/cm? is achieved, which real-
izes the continuous oscillation (CW) stably at room
temperature.

1.2 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. 1I-3).
Longitudinal mode expresses the condition in the
direction of cavity length (z direction). Transverse

Laser beam

afy

n P p

(¢]

—=000
(-)| Carrier injection Carrier injection

— P S—

(e]e]e]
o}
—ToooT—

p-n Heterojunction @

Laser beam
(a) Cross Sectional Structure

Heteroisolation junction

Electrons
000 [e]e]e]e] ——)

Conduction O0000000000CO Heterobarrier

(b) Effect of Carrier Confinement

band 0000000000000
OOOOOOOOC[
Recombination
f—————
0000000
00000000000
00000000000
Valence band (00000000
Holes O

(+)

(c) Gain Profile

(d) Refractive index Profile

(e} Light Intensity Profile

Figure lI-1. Operation Principles of Double-heterojunction LD
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GaAs or Ga;—yAlyAs active layer

p-type

n-type
(+)

o0— Gaj —,AlAs Gaq-,AlAs —o

— i
0.05 to 0.2 #gm

Figure ll-2. GaAlAs DH Structure LD

—T N

// \\\ Longitudinal mode
/ \
\ ]
\ /
/
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~100 ¢gm
Clad layer
~y Active layer
Clad layer
Lasing area
Laser beam 300 xm
Laser crystal Y
Parallel transverse Cleaved facet
mode X
z

Far field pattern

Parallel transverse
mode

Figure lI-3. Lasing Mode of LD
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Chip structures

mode expresses the condition of the perpendicular
axis to the cavity length direction. And the
transverse mode is devided into perpendicular
transverse mode which is perpendicular to the
active layer and parallel transverse mode which is
parallel to the layer.

Longitudinal mode
Figure [I-4 shows that a standing wave of the
half wavelength multiplied by an integer, q, 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 A, the wavelength
of light A’ is expressed as:
A'=A\/n
So the half wavelength is expressed as:
—A
70 In
As described at the beginning, since the half wave-
length multiplied by an integer, q, equals to the
cavity length, L:
A
q-5-=L
For a semiconductor laser 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, q, changes by 1, the
wavelength change, 4\, is expressed as:

[4x]=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 cavity 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 the oscillation
wavelength jump upward at intervals of 4\ (=
0.34 nm). The same phenomenon takes 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
(CwW).

Perpendicular transverse mode

In a GaAlAs laser diode, the active layer is
sandwiched by heterojunction (Fig. II-5). 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. 11-6). 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 different characteristic 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. 1I-3). Figure 1I-7 shows
the basic stripe structure which can limit current
pass only.

Z direction

Reflection mirror

Reflection mirror

11 2

——— g 2
-

n=Refractive index

Figure ll-4. 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 1I-8 shows ex-
amples of this structure.

Figure 11-8 (a) describes a CSP (channeled sub-
strate planar) laser. Outside of the channel fabri-
cated in the base, the light penetrated from the
active layer reaches the base and suppresses the las-
ing due to absorption loss. Figure 1I-8 (b) describes
a BH (buried heterostructure) laser. In the both di-
rections 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.

HL7801, HL7806, HL8311, HL8312 and
HL8314 series employ basically the same material;
GaAlAs. HL1321 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. The structure of DFB
(distributed feedback) LD to realize dynamlc single
mode is shown in Fig. II-9.

p—-Gai-x AlAs

GaAs active

layer SRR

n-Gai-x AlAs

Far field pattern

601

40|

Beaﬁ'l divergence (deg.)

1 L ! L L
0 0.2 0.4 06 0.8 1.0 1.2 1.4

Thickness of active layer, d (um)

Figure lI-5. Perpendicular Transverse Mode

Flgure II-6. Thickness of Active Layer vs. Beam
Divergence
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Diffusion stripe
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Figure II-7. Basic Stripe LD

Figure 1I-8. Stripe Lasers with Built-in Waveguide
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2. IRED structures
2.1 Heterostructure

The p-n junction barrier of the diode confines
‘the injected current to the active layer. The hetero-
junction (Fig. 1I-10 (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. 1I-10 (b)) and
realizes high power output with high speed. Table
11-1 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. II-11).

Table II-1. Hitachi IRED Structures

Part no. Structure
HLP series SH
HEB805VG SH
HE8806VG SH
HEB8807 series SH
HE7601SG DH
HE8404SG DH
HE8812SG DH
HE8811 DH
HE8403 series DH
HE1301 series DH
n P n ‘ p p
Electrons @ @ @ Electrons
Conducton 0 © 00 @ /
band
O0O0O0
00O
Valence O O Holes
band

(a) SH (Single Hetero)

Valence
band

(b) DH (Double Hetero)

Figure 1I-10. Junction Structure
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Figure II-11. 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. II-12. 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. II-13. 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
forhward which increases the amount of utilizable
light.

Table 1I-2. Dome Diameter and Junction Diameter
of Each Part Number

Part no. Dome Dia. Junction Dia.k
(um) (pm)

HLP series 600 160
HE7601SG 600 160
HE8404SG 600 160
HE8812SG 600 160
HE8805VG 400 100
HE8806VG 400 100
HE8807 series 400 100
HE8811 400 100
HE8403 series 400 30
HE1301 series 400 30

\‘\\ ar o oned

GaAlAs crystal n=3.4

GaAlAs

Figure II-12. Light Refraction at Boundary Layer

Figure Il-13. Hemispherical Shaped Light Radiation
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3. Photodiode structures
3.1 Si PIN photodiodes

PIN photodiodes are characterized 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-
ble, thus leading to a wide depletion region and a
high light-absorption coefficient.

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

cesses. A cross-section of Hitachi Si P[N photo-
diodes is illustrated in Fig. II-14.

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
1I-15 shows frequency response under conditions of
830 nm incident light, 50 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

Al PSG/SiOz
Photo-detecting area

—— $300 um
Bty
o

n

Electrode

104
@ L
I
§ Bias voltage (V):
[ (o]
3 100
B 30
2 r
8 20
° 10 10
5 —10}
2
5 0 35
(o]
-20 L L L
1 10 100 1,000
Frequency (MHz)

Figure 1I-14. Si PIN Photodiode Structure

Figure I-15. Frequency Response for Si PIN
Photodiode
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3.2 InGaAs/ InP PIN photodiodes

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 InGaAs/ InP photodiodes make use of a
planar structure (Fig. 1I-16). In them, incident light
is absorbed into the InGaAs 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
InGaAs layer.

Quantum efficiency is about 80% at 1300 nm
when the spectrally sensitive region is set at
1000 nm to 1650 nm.

Frequgncy response is flat up to around 1 GHz.
jl"hqs, this area is suitable for signal detection use
in high-speed fiberoptic transmission systems.
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|._n-InGaAs
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Figure ll-16. InGaAs/ InP PIN Photodiode Structure
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Figure II-17. Frequency Response for InGaAs/InP PIN Photodiode
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NI.Symbols and definitions

1. The absolute maximum ratings

The absolute maximum ratings specified in this
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

specified.

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

Table Hli-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
power, Py, P (Fig. lll-1). The power of device with fiber pigtail is shown as fiber
optical output power, P;.
Forward o [¢] Maximum tolerable current under CW operation,
current, |,
Reverse [¢] Maximum permissable photocurrent when prescribed reverse vol-
current, lg tage, V; (but not exceed breakdown voltage, Vg), and incident light
are applied.
Reverse ] o ¢} Maximum tolerable reverse bias applied to a device. For the LDs
voltage, Vg with of built-in photodiode, the reverse voltages of photodiode,
Vgepy, @nd of LD, Vg, are specified respectively.
Tolerable (o) Maximum tolerable power dissipation of diode under CW opera-
power tion.
dissipation,
Py
Operating @) o o Case temperature range under which a device can safely operate.
temperature, This value differs according to package type, open air vs. hermetic
Toor type.
Storage . 0 [¢] [¢] Ambient temperature range under which a device can be safely
temperature, stored. This value also differs according to package type.
Ts(g
o
o
] o
g There is no kink phenomenon
2 p below the certified value, Pg.
vs o)
g
=
o
©
2
B
o
0
Forward current, I

Figure lll-1. Light vs. Current Characteristics
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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 electrical circuits and

optics.

The definitions of optical and electrical charac-
teristics are listed below.

Items

Table Ill-2. LD Optical and Electrical Characteristics

Definitions

Optical output power,
Po, Py

Optical output power under the specified forward current, I. or the value of kink-free
region.
The power of device with fiber pigtail is shown as fiber optical output power, P,.

Monitor power,
P

m

Optical output power from the rear side of a chip at the specified forward current, |,
or optical output power, P,

Threshold current,
lin

Forward current at which a diode starts to lase (Fig. Ili-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. ll-3).

Beam divergence parallel
to the junction, 6,

Beam divergence per-
pendicular to the junction,
6,

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

().

Slope efficiency, n

Optical output power increment per unit drive current in lasing region (B region) of
Fig. ll-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, Igaec

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. IlI-5)

Spectral width, 4A

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

100%

<

50%
_\

(Continued)
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Items

Table IlI-2. LD Optical and Electrical Characteristics

Definitions

Capacitance, C,

Junction capacitance when specified reverse bias voltage is applied.

Side-mode suppression
ratio, Sr

These are parameters for evaluating laser diode spectral shape.

Particularly with regard to single longitudinal mode generation like the distributed
feedback (DFB) laser, indicates the ratio between the highest spectral intensity
(called main mode) and the second highest spectral intensity (called side mode).

~— Main mode

Side mode

Cooling capacity,
4T

Cooler current,
le
Cooler voltage,
c
Thermister resistance,
Rrm

These are parameters used to evaluate the thermal characteristics of laser diode mo-
dules with built-in Peltier effect (cooling) elements.

AT indicates, for cooler current, |, and cooler voltage, V., the cooling capacity as a
temperature difference (4T =T, — T¢).

(Here T, is the temperature at the laser diode chip and T is the temperature of the
module’s case). Ryy indicates the resistance of the built in thermistor.

Items

Table IlI-3. IRED Optical and Elecrrical Characteristics

Definitions

Optical output power,
Po. Ps

Total optical output power emitted from chip at specified forward current (Fig. lI-6).
The power of device used in fiberoptic transmission is shown as fiber optical output
power, P;.

Forward optical output
power, P;

Indicates forward optical output power emitted from chip for prescribed forward
current, |;.
This measurement is carried out with NA = 0.25, as shown in the figure below.

IRED Photodetector

Peak wavelength, A,
Spectral width, 4\

Maximum intensity wavelength in a spectral distribution (Fig. lll-7).
Wavelength width at half the peak intensity of the peak wavelength (Fig. Ill-7). This
differs 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, Ig

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. IlI-5).
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Symbols and definitions

Table lll-4. Photodiode Optical and Electrical Characteristics

Items Definitions
Dark current, lpapg 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.
e 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 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. lll-5)

Photosensitivity satura- Reverse voltage value corresponding to the point where the straight line connecting
tion voltage, Vg, Vg =5V and Vg =10V crosses the S axis.

Sensitivity, S

1
Vais) 5V 10V
Reverse voltage, Vg —®

Amount of sensitivity Amount of variation of photosensitivity with impressed reverse voltage Vj is defined
change, 4S below.

»

zj 4s

2

k=

w

c

@

%)

0 2 Vg (V)

S(Vy =2V) — S(Vy = 0)
S (Vg = 2V)

This section applies to PDs, which have large sensitive area, for measurement use.

100%
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Items

Table IlI-5. APD Optical and Electrical Characteristics

Definitions

Breakdown voltage, Vg

The reverse voltage when the specified leak current is applied with out any
light input to photodiode chip.

Multiplication
factor, M

Defined as ratio of number of carrier which reached the electrode according to
avalanche phenomenon to number of carrier generated by just light input.
Defined the Vj as V, at the turning point of |, curve (Fig. llI-8)

Ln— |
___ph  DARK
M=
Iphl - IDARKI

thus M = 1 when Vg =V,

Maximum multiplicaption
factor, Mm

Maximum multiplication factor for V.

Multiplicated dark current,

IDM

Dark current for Vg =V, (thus making M = 1).

Cut-off frequency, f.

Frequency at which output power becomes —3dB of output power at the standard
frequency.

Excess noise factor, F, X

Multiplied shot noise parameter for avalanche photodiode.
Excess noise factor F defined as F = M*

Dark current, lpark

Photocurrent, lpny

~<— lpaRk

Vi

loh
Ton
Multiplicaption
,/ factor, M
c
/ E
]
@
- 2
IpaRk1 L/,/ e
------- 3
E
3
Es
Ex
32
S8
VR

Vg

Figure 1ll-8. Definition of APD Symbols
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IV. 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 IV-1 shows a meas-
uring 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. IV-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.

Recorder (X)

Recorder (Y)

PD : Large area Si-solar cell for short-wavelength range LD
! Large area Ge-photodiode for long-wavelength range LD
R1 =10to 50Q 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

Figure IV-1. Measuring Setup for Light vs. Current Characteristics under CW Operation
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Fundamental characteristics

Light vs.*current characteristics and dL/dI vs. I
characteristics for the HL1322A are shown in Figs.

IV-2 and IV-3 respectively.

Temperature dependencies of I, and 7 for the
HL1322A are shown in Figs. IV-4 and IV-5 respec-

tively.
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Figure IV-2. Light vs. Current Characteristics
for HL1322A

Figure IV-3. dL/dl vs. | Characteristics
for HL1322A
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Figure IV-4. Temperature Dependency of 1, for HL1322A
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Fundamental characteristics

1.2 Light vs. current characteristics under
pulse operation

A measuring setup example for light-current
characteristics under low frequency up to several 10
kHz with low duty (about 1%) pulse operation is
shown in Fig. V-6, which employs a PIN photo-

diode as a photodetector. Sampling measurement of
photovoltaic current should be made when it be-
comes stabilized.

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

0.3
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£
s ~
e 0.2
IS
=
o
c
2
Q
£ o1
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a
5]
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0
-20 0

Case temperature, T¢ ("C)

40 60 80

Figure IV-5. Temperature Dependency of n for HL1322A

Current Amp.
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|
I
|
|
|

25C1162

P.G.

VR(pp)=5V

1
-

Sampling
0.s.C. oY
2°A4 = Recorder
X =

7"

Figure IV-6. Measuring Setup for Light vs. Current Characteristics under Low-frequency Pulse Operation
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1.3 Lasing spectrum

Lasing spectrum (longitudinal mode) is one of
LD fundamental characteristics. Spectrum at
modulation is an important factor of LDs for trans-
mission use; particularly, spectral width, 4\, is im-
portant for Fabry-Pérot LDs and side-mode sup-
pression ratio for DFB (distributed feedback) LDs.
Temperature dependency and optical-output depen-
dency of spectrum should also be taken into con-
sideration. A measuring setup for spectrum at
modulation is shown in Fig. IV-8.

For high frequency modulation, the same pre-
cautions described in ‘1.5 Pulse Response Charac-
teristics”> must be observed. If the fiber pierces a
portion of the human body, it can cause injury, so
appropriate care must be exercised in its handling.

Figure 1V-9 shows temperature dependency of
lasing spectrum for the HL1322A, Fabry-Pérot LD.
The temperature coefficient of wavelength is about
0.3 nm/°C.

Optical-output-power dependency of lasing spec-

trum for the HL1322A is shown in Fig. IV-10.

Figure IV-11 shows modulation dependency of
spectral width, 4 A. The higher bit rate is, the larger
4 \ becomes.

Figure 1V-12 shows the dependency’ of the gen-
erated spectrum on temperature. The generated
wavelength vs temperature dependence of the
DFB-LD, at 0.09 nm/°C, is small relative to that of
the FP-LD.

Figure I1V-13 shows the dependency of optical
output power of the generated spectrum on tem-
perature. At currents above the threshold current
(I,), single mode is generated, but the generated
wavelength exhibits almost no dependence upon
optical output power.

Figure IV-14 shows the generated spectrum for
modulation. When modulating, the side mode sup-
pression ratio Sr is stable even in comparison with
CW  operation, and exhibits characteristics
optimized for use in gigabit band transmission.

40
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Optical output power, Pg (mW)
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200 300

Forward current, |g (mA)

Figure IV-7. Pulse Light vs. Current Characteristics for HL1322A
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‘ Bias-T
_ pomm———— SG; Signal generator
PPG Att 1 onar 9

PPG; Pulse pattern generator

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

MMF; Multi mode fiber (1 m)

Att; Attenuator

100Q

Opt.
SA

LD Bias

Figure IV-8. Measuring Setup for Spectrum under Modulation
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Figure IV-9. Temperature Dependency of Wavelength for HL1322A
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Figure IV-10. Optical-output-power Dependency of Wavelength for HL1322A
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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. IV-15, 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 HL7836 series is shown in Fig. IV-16 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.

PD

-y

o
Recorder (Y)

Turn table

_{2%_._[_*

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

Figure IV-15. Measuring Setup for Far Field Pattern
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1.5 Pulse-response characteristics

A measuring setup for pulse-response charac-
teristics is shown in Fig. 1V-17. Pulse signals are
generated with a PPG. A fast-pulse-response PIN
photodiode or APD (avalanche photodiode) is
suitable for this setup.

When operating the LD in pulse mode, if the
DC bias falls below the threshold current, a delay
will develop between the drive current pulse and
the optical output pulse. The exact value of the
delay depends upon the bias point and the tem-
perature. An example is given in Fig. 1V-18.

Precautions for Measurements.
(1) Select a lens for light emitted from the LD

with NA and magnification which concentrates
adequate light on the active optical surface of

the PD.

(2) Cut the lead of the LD as short as possible,
and solder to a 50 strip.

(3) For the LD impedance, because the LD gives
rise to dispersion, select a ship resistance for
which the LD impedance and chip resistance
are 50€) (approx. 43€) is optimal).

(4) Because this is a GHz order measurement, the
cable must be kept as short as possible, and all

_ connections should be verified sound.

For the pulse response characteristic, the rise
and fall time characteristics, and the eye pattern of
the digital transmission must be evaluated.

Figure 1V-19 shows an example of eye patterns
for the HL1322A. As seen from this figure, the
HL1322A responds enough up to 1.4 Gb/s.

T
Parallel Perpendiculer I
5 Po=5mwW
[+
a
2
[
'.E 3mw
s
z
7]
c
2 TmwW
£
£
2
- /
/
-40 -20 0 20 40 -40 -20 0 20 40
Angle, 8, (deg.) Angle, 8, (deg.)

Figure IV-16. Optical-output-power Dependency of Far Field Pattern for HL7836 Series
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SG

PPG Att

Sampl-
ing
0.S.C. —J

SG; Signal generator

PPG; Pulse pattern generator
Bias-T; Bias unit

Amp; Amplifier

Att; Attenuator

Figure IV-17. Measuring Setup for Pulse-response Characteristics

? 1
-J'—I— Drive current
H |
= Optical output
ety
s}
= b/
“E’ 10mW ----
° > ¢
2 Tc=0C
12}
S 1 N ey
X 25 05
50°C g
£
0
lth/2 lth

DC bias point

Figure IV-18. Bias Point Dependency of Pulse Delay Time for HL7836 series
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Transmission speed Eye patterns for HL1322A
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Figure IV-19. Eye-pattern Characteristics at Pulse Modulation for HL1322A
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1.6 Frequency characteristics

A measuring setup for frequency characteristics

is shown in Fig. IV-20. A measurement example of
frequency for the HL1322A is shown in Fig. IV-21.

Bias-T
T
na A i
ND
Filter
LD O/Q
lB-Ii)as Lens

PD
Bias

NA; Network analyzer
Bias-T; Bias unit

Amp; Amplifier

Att; Attenuator

Figure IV-20. Measuring Setup for Frequency-response Characteristics
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Frequency (GHz)

Figure IV-21. Frequency Characteristic for HL1322A
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1.7 Mode hopping noise

A measuring setup for LD noise is shown in
Fig. IV-22. Set the frequency range to be measured
as 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 [V-23 shows an example of noise vs. case
temperature.

APC

) "|Peftier
Peltier Element

Controller

—r—

Thermometer

Spectrum
Analyzer

X-Y
Recorder

Figure IV-22. Measuring Setup for Noise

f =3 to 13MHz
Bandwidth = 300kHz -
Po =3mW
601
;%’ 70+
£
» 80F
90 A ....“.-At-
10 20 30 40 50

Case temperature, T¢ (°C)

Figure IV-23. Noise Measurement Example
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1.8 Polarization ratio of LDs

The measuring setup for polarization ratio is
shown in Fig. IV-24. 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 pheriomenon of an LD is illustrated

in Fig. 1V-25. 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 HL7806 series and
HL8311 series are shown in Fig. [V-26 (a) and (b)
respectively. Polarization ratio is larger when optical
output power is higher or NA (numerical aperture)
of an objective lens is smaller.

Lens Polarizer
(D) /
0.054F . R . Power
0~15v / ‘ / meter
Specular Specular
beam beam

Figure IV-24. Measuring Setup for Polarization Ratio

Figure IV-25. Polarization Ratio of LD
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Polarization ratio
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Figure IV-26. Optical-output-power Dependency of Polarization Ratio
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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. 1V-27). 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. 1V-28.

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. 1V-29. The
light vs. current characteristics of the HLP30RGD
are shown in Fig. IV-30.

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. IV-31. 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 1V-32 shows a measurement
example of high-speed response characteristics.

Photocell p j_@

IRED Optical cone

Heat sink

R r————— q

| |

|

| |

| |

| | Digital

: = voltmeter
T | !

| +—0

| |

L J

Optical cone

Figure IV-27. Optical Output-power Measuring
Method under CW Operation

Figure IV-28. Measuring Setup for Optical Output
Power under CW Operation

Current probe
5mV/1mA
10nF
@ 43Q
—Z oA Si-PIN
Pulse
generator
A Oscill-f o

Figure IV-29. Measuring Setup for Light vs. Current Characteristics under Low Frequency Pulse Operation
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duty 1%
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Pulse width

100ps constant
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Forward current, Ig (mA)

Pulse optical output power
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Figure IV-30. Light vs. Current Characteristics for HLP30RGD
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Figure IV-31. Measuring Setup for Fast Pulse Response Characteristics
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Rising (magnified)

t,=1.3ns

Pulse response wave form

|5 ns'

Falling (magnified)
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Figure IV-32. High-speed Response Example for HE1301SG

HITACH!




‘Fundamental characteristics

Optical output-power measuring method for fiber-
ends

Figure 1V-33 shows the measuring method for
optical output-power at fiber-ends under CW opera-
tion.

Figure 1V-34 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 output power

Optical output power from IREDs fluctuates
along with temperature change in the p-n junction.-
Figure IV-35 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 HE8805,
HE8806, HE8807 and HLP series, —0.5%/°C
(typ.) for the HE8811 and HE8403 series and
—0.4%/ °C (typ.) for the HE1301 series.

R
Photode-
IRED  tector P
— ower
meter
—
GI150/125 fiber 25 .
5m Te=25C
20
3
= /
Figure IV-33. Measuring Setup for Optical Output- o 156 |
power at Fiber-ends 5 / )
A
Q
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3
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80 \h
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Relative optical output power (%)
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Case temperature, T¢ (°C)
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!

Figure IV-35. Temperature Dependency of Optical

Output Power

Figure IV-34. Light vs. Current
Characteristics for HE1301R
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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 1V-36 shows the measur-
ing 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 1V-37 shows temperature dependency of the
wavelength for the HE8807 series.

As shown in Fig. IV-38, the peak wavelength
becomes longer, spectral width wider and optical
output power lower when the temperature rises.

Spectroscope

D.U.T.
(IRED)

Bundle
fiber

Figure IV-36. Spectral Distribution Measuring Method
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Figure IV-37. Temperature Dependency of
Wavelength for HE8807 series
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Figure IV-38. Temperature Dependency of Optical
Output Power for HE8807 series
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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 emitting area can
be neglected. Figure I1V-39 illustrates the FFP
measuring method. It employs the same driving cir-
cuit as the measuring setup for light-current charac-
teristics under CW operation. It uses a PIN photo-
diode or an avalanche photodiode (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 relation between the light inten-
sity and the turning angles is obtained.

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. IV-40.

T ~10cm )
¢
]
| i
) IRED !
Turn- |
= table
APD
L
LV
Volume
Controller
XY recorder
Figure IV-39. FFP Measuring Method
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Figure IV-40. FFP Examples
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2.4 Near field pattern (NFP)

An NFP can be observed with an infrared
camera by operating the IRED under continuous
waves (CW) and collimating the emitted light to a
parallel beam with a lens (see Fig. IV-41). 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. IV-42. The effective diameters are
520 um (typ.) for the HLP series of 600 um dome
(chip) diameter and 360 um (typ.) for the HE8807
and HE8811 of 400 um dome diameter. And 150
um for current confinement types such as the
HE8403 and HE1301 series. Figure IV-43 shows a
measurement example of effective diameters for
the HE8807.

Optical attenuator

IRED

- Lens U

CRT

Image converter

Figure IV-41. NFP Measuring Method

—T1— 100%
50%
NFP
]
|
|
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|
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i |
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Effective diameter
diameter

Figure IV-42. Effective Diameter and NFP

HE8807 effective diameter (zm)

/

Figure IV-43. Effective Diameter Examples for

HE8807 "

G HITACHI 63



Fundamental characteristics

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. IV-44. 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-
sertéd in the drive circuit for CW operation to pre-
vent excessive current flow (see Fig. [V-45). When

using a constant voltage supply, the supply voltage,
Vee» 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, Rq, high enough that ex-
cessive current does not flow before the current
limitter starts functioning after the power source is
switched on.

Figure 1V-46 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
5l Criteria  : VF short ten times
.
< 2t
3 —
3
POl S T
S 10 1 I 3
S 2 a HE8807
& s I
3 osf
’ 3 HE8811
1 i ) HE8403R T
: 1
0.2
0.1 1 1 1 1 | 1 1 1 1 1
05 1.0 2 5 10 20 50 100 200 500 1000 2000
Pulse width, Py (ms)

Figure IV-44. Destructive Current

a) When using constant voltage supply
_Vec—VE
s=

Vcc : Supply voltage (V)
VE: Forward voltage (V)

When using constant current supply

Veo:  Unloaded supply voltage (V)

IF max : Forward current (A)

(@)
IF

. Forward current (A)

_ Veo—VE
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Figure IV-45. Power Supply for CW Operation B
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2.6 Transient thermal resistance be designed. Figure 1V-47 shows cxamples of tran-
The life time of IREDs depends heavily on their sient thermal resistance characteristics.
junction temperature. Adequate heat release should

-
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Figure IV-47. Transient Thermal Resistance Examples
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2.7 Optical fiber coupling efficiency

Figure [V-48 shows the coupling efficiency when
connecting various types of optical fiber with
IREDs. Figure 1V-49 shows changes of light input
into optical fiber 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 1V-50 shows the fiber coupling
reproducibility of HE8403TR which accommodates
fibers with standard connectors. Reproducibility
shows 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 parabolic-rod or similar lens (see Fig.
1V-51), almost the same fiber output can be ob-
lained as with direct coupling method (see Fig. I'V-
52) 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 1V-53
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.
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Figure IV-48. Optical Fiber Coupling Efficiency

Figure IV-49. Fiber Output Deviation due to Fiber
Positioning Error with HE8403R
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Figure IV-50. Fiber Connecting Reproducibility for HEB403TR

Parabolic rod lens

—’{—_ Power
) ) =—=— 5 meter

/ 150/125 fiber
HE1301SG GIS0/

Figure IV-51. Parabolic Rod-lens Coupling Method

_ = —— Power
b = meter

f GI50/125 fiber
HE1301R

Figure IV-52. 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 1V-54 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 IV-55
shows the distances between glass window of the
cap and the chip.
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Figure IV-53.

Fiber Output Comparison for HE1301R and HE1301SG
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Figure IV-54. Chip Position Offset Examples
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Figure IV-55. Distances between Glass Window of Cap and Chip
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3. Photodiode fundamental
characteristics

3.1 Photo-detection sensitivity (S)

An example is given in Fig. IV-56 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 quantity 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, I;. The
photo-detection sensitivity, S, can then be calcu-
lated using the formula:

S = I4/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 1V-57 shows the relation between satura-
tion current, lg, and reverse voltage, VR, for Si
PIN and InGaAs/InP PIN photodiodes. Spectral
sensitivity characteristics are listed in the individual
product data sheets.

i

Monitor LD|{Pg Pin | Photodiode
APC photo- | [ -
circuit diode L — 1
Optical fiber = Vs

Reverse-bias
supply voltage

Figure IV-56. System for Measuring Photo-detecting Sensitivity
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Figure IV-57. 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. IV-58). A measure-
ment setup example is presented in Fig. 1V-59. 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 puise generator
so that a specified volume of light is incident on the
photodiode. A photo-detection response example is
shown in Fig. 1V-60.
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Figure IV-58. Definition of Photo-detection Response Time
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3.3 Frequency response

Figure IV-61 shows the frequency response
characteristics of Si PIN PD (HR8101, HR8102).
These values were measured using a network
analyzer, with injected light at 830 nm and a 50Q
load. Notice in particular that, even with a 5V bias,
the cutoff frequency is greater than 300 MHz.

The frequency response characteristic of InGaAs
PD (HR1103) with multi-layer heterozygous struc-
ture, is shown in Fig. IV-62. As is clear from the
figure, the frequency response is flat up to the 1
GHz region, making it ideally suited for a signal de-
tector in a high speed optical fiber transmission sys-
tem.

N

et 2ns/div.
(a) LD drive current waveform

Pulse Current: 40mAp-p
lg=1.1X%ly

T T I T e
. =i 2ns/div.
(b) Photodiode photo-detecting current waveform

Figure IV-60. Photo-detecting Response Wave for InGaAs/InP PIN Photodiode (HR1103)
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Figure IV-61. Frequency Response Characteristic
of Si PIN PD.

Figure IV-62. Frequency Response Characteristic
of InGaAs/InP PIN PD.

G HITACHI 73



V. Handling instructions

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 resuitant loss in reliability.

2. 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.

(2) 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-
tive.

3. 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.

4. 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.

5. LD-package handling
5.1 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 the upper
part of a device.

(2) Prevent mechanical contact to an LD chip,
because the stress peels off the chip from the
heat sink or deteriorates the device properties
such as beam divergence, far field pattern and
reliability.

(3) 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
precaution prevents degradation of optical
output power and far field pattern.

(4) Hold the copper heat sink in handling a device.
Do not drop the device or give any other
mechanical shock.

(5) Do not process or deform a heat 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,
resulting 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
have a good thermal conductivity with the
device heat sink. Finish the radiator
surface 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.
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(7) Soldering:
Notice the following precautions when
soldering the electrode ribbon of a device to
the circuit.

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

(ii) Use the fine tipped soldering iron
commercially available or a common
soldering iron with the copper coil around

_the tip. At the time, earth the tip of the
iron. A battery 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,
because 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.

5.2 BF-, DL-, DM- and TR-types

These packages are designed for fiberoptic com-
munications. DL- and BF-types contain a PD for
power monitoring as well as a TE cooler. DM-type
contains a monitor. Both are provided with a single
mode fiber. The TR-type package design allows
connection of an FC connector, and contains a
built-in LD as well as a PD. The LD, PD, and TE
cooler are all 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

(3)

4)
(5)

(6)

()]

®

optical fiber at the same time not to bend the

fiber bottom.

Do not apply excessive stress by bending or

pulling the pins, because it deteriorates her-

meticity.

Do not process or deform a package.

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. .

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

(i) 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. V-1).
Take enough care when processing a fiber,
because the extremely thin core of fiber
may easily pierce human skin.

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.

(iii) For other considerations, follow the in-
structions described in the previous sec-
tion 5.1 (6).

TR Package

Make certain that dirt and dust do not enter

the TR package sleeve. For the HL1323TR,

dirt or dust which has penetrated the sleeve
may be wiped off the glass surface.

Soldering:

Follow the instructions described in the pre-

vious section 5.1 (7).

)

Figure V-1.

N

Processed Fiber-tip Examples
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5.3 E-, G-, FG- MG- and HG-types

(1) 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.

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

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

" (4) Do not cut or process packages.
. (5) 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 mm?.

(i) 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-em. Insufficient torque may result
in excessive thermal resistance, where cx-
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.

When the cap-side of the stem-surface of

an E-package is to be mounted on a heat

sink, pay careful attention to the following
points in order to reduce stress on the
glass cap. (See the figure below).

- The mounting surface must be finished
to a flatness of better than 0.01 mm
over the area where contact is made.

- To prevent flexing of the stem, furnish a
recess of 7 mm center width and at least
0.3 mm depth.

- Make certain that no burrs or external
matter are present on the mounting sur-
face.

(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.

(16+0.15)

M2 or M2.5 torque
2.0+0.5kg*cm

N

Corner R not to

11+£0.15
( ) touch the package
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6. Advice for beginners
(1) Avoiding surge energy:

Laser diodes are easily destroyed by static elec-
tricity. To prevent electrostatic discharge, pay
attention to the following precautions as well
as Table V-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 wearing a
wrist band, and connect it to the same
potential as the power supply ground line.

500Q ~1MQ

(iii) Do not operate equipment which may
generate high frequency surge energy near
diodes. The lead wires of drive circuits

(2)

(3)

pick up surge electricity which may de-
stroy diodes in the induced electric field.

Operating laser diodes: .

(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?) 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. V-3, set the output level at minimum.
Also, before disconnecting a laser diode
from the power supply, set the output
voltage at minimum. After disconnecting,
turn off the main switch.

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.
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Handling instructions

Items

Table V-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.

Select the right soldering iron.

Battery operated soldering iron.

Jigs and other consider-

Make carrier jigs and packing cases conduc-

Particularly the cases.

ations tive.
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 D
AC main Qo 2 ]l
AC 100V | switch 2% Oto 2p, c e,
) - |18V T D
11
P.S: 0 to 15V constant voltage R, =60Q 2W
power supply C =0.05¢F
R; =100Q 2W PD: Solar cell
Figure V-3. Simple Drive Circuit
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Handling instructions

7. IRED-package handling
7.1 R-type (Open-air type)

An IRED chip on R-type package is exposed to
the air for the 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.

(ii) 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 5.1(6) for A-type LD heat sink.

(5) Soldering:

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

(ii) 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.

7.2 RG-, SG-, VG-, ML- and SL-types
(Hermetically 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 glass surface of a device ciean 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 thermal radiator:
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 7.1
(4).
(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. Photodiode package handling

8.1 QG-, TG- and LG-types (Hermetically
sealed)

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, TG or LG type
devices 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 stem since
this may degrade the hermetic integrity of ‘the
package.

(3) Soldering:
See item 7.2 (4).

8.2 CX-type (Chip-carrier)

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 V-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.
(iii) Be careful not to scratch the chip surface,
or crack or break the device when imple-
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Handling instructions

menting the CX type in your system. The
soldering conditions given in Table V-3
should be maintained if optical and electri-
cal chdracteristics 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-

(v)

mosphere composed of an inactive gas
such as nitrogen.

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

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

Table V-2. Recommended Storage Period

Table V-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

Stored under the above conditions  Less than one

after opening the packing case month

80
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Vi. Reliability

This section covers points which particularly af-
fect the operating life of light emitting devices, and
provides some examples which should be studied
before proceeding with your system design.

1. Characteristic Drift

When optical emission devices such as the LD
or IRED are operated in the forward mode, crystal
defects (point defects and dislocations) propagate in
the active region of the crystal.

These crystal defects cause optical emission
characteristics (optical output power, threshold cur-
rent, etc.) to drift, and ultimately lead to the end of
the device’s useful operating life. Figure VI-1
shows an example of drift in the optical output
power vs current characteristic of an LD. From t,
to t,, the threshold current increases and the slope
efficiency declines. The end of useful operating life
is defined as the point where the operating current
becomes 1.5 times of its initial value.

Ohr t; t, t

5 e A h
- .
5 Nt
a
: )
o
'§ ts
a
S . _/

0

Current, lg

0

End of life »._________-_NN
' lox1.5 -
Time, t

Example of APC drive circuit

LD PD

Dri Po
rIVe‘ 7

circuit

Figure VI-1. Example of Drift in LD Optical Output Power vs Current Characteristic
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Reliability

2. Derating
LD and IRED have a strong temperature depen-

dence of lifetime. Thus, the expected operating life

shows an exponential decrease with operating tem-
perature. Derating should be employed to keep the
rise of junction temperature as small as possible.
(See Figure VI-2, and VI-3). Figure VI-4 shows the
dependence of operating life on optical output pow-
er. Please note that this decrease in operating life
occurs even at threshold current bias.

Figure VI-5 shows operating current dependence
of IRED lifetime. In particular, when operated in
open air at high current, the operating life is
drastically affected by the rise in junction tem-
perature due to heat generated by the device. Care-
ful attention must be paid to carrying away excess
heat.

e
Activation energy v
@ E.=0.79eV /
£ 5
= 10 /
E
s /
g 100
3
e
[
£ 103— A
c
g .
=
102
10107 Jlooc] o |sac| 2sc o
2426 2.8 3.0 3.2 3.4 3.6 3.8 4.0
Junction temperature, 1/Tj(x1073K~1)

108 /
E 108 /]
o /
E 2=0.71eV
s /
o 4|
E 10 7
3
]
g 108
k=]
g
102 /
7/
Ti=
101 30(.)‘C 25.0‘C 20(?'6 150"C !O?‘C SC‘!'C
1.6 2.0 2.4 2.8 3.2

Junction temperature, 1/Tj(x1073K-7)

Figure VI-2. LD Mean Time to Failure vs Junction
Temperature (Example)
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Figure VI-3. IRED Mean Time to Failure vs
Junction Temperature (Example)
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Threshold current
on bias condition

) Optical output power, Pg (mW)

100 100
HL8312E HE8807SG
Tc=70°C With heatsink Ta=25C
With heatsink
10 10
\
\ \\
S E \
@ + .
eE ;‘2: g Free air \\
@ = \
&2
1.0 1
0.1 0.1
0] 10 20 30 10 100 1000

Forward current,lg (MA)

Figure VI-4. LD Operating Life vs Optical Output
Power (Example)
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Figure VI-5. IRED Operating Life vs Forward
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3. Estimation for Useful Operating Life

The operating life of light emitting devices cx-
hibits the typical wear failure distribution, and thus

is generally approximated by the Iognormgl vdis-
tribution. Figure VI-6 shows an example distribu-
tion for LD operating life. When the temperature

derating and optical output power deraliqg dis-
cussed in the previous section are also considered,
the actual expected operating life under given oper-

ating conditions can be estimated.

Life
Hitachi

classifies

4. Standard Devices Graded by Expected

of standard-specifica-
tions by life levels and applications as shown in VI-
1. For special requests or further details, please sce
your Hitachi representative.

Table VI-1. Lifetime and Application for Standard-Specification IREDs

Expected Operating Applicable
Applications life time conditions Criteria products
Auto-focusing 10 hrs. le = 200 mA F(t) = 0.1%, HE8805VG
still camera 4P, £ 30%
Auto-focusing 200 hrs. le = 250 mA F(t) = 0.1%, HE8806VG
VTR camera f =10 kHz, duty 25% 4P, < 30%
Measurement or 1,000 hrs. T, <P, 100°C F(t) = 0.1%, HLP series,
general use 4P, < 30% HE8811
Industrial use 10,000 hrs. T,=100°C Fit) = 1%, HE8807 series
4P, < 50%
Communications use 24,000 hrs. T,=100C F(t) = 1%, HE8403 series,
4P, £ 50% HE1301 series
99 | - +26
95+ | Tc=70°C / 50°C [/ 30°C (expected)
o - !
0  [Po=20mW\ / ™/ ,
3 APC +
X 80 /
— 70| [|Alo=50% ./. i J £ Median life time
i 60 s / ¢ : Standard deviation
28 28 - 7} 7o 0.796V t
© 1
=) 30 / o= +=2
g 3 20¢r / o / -0 ”)
38 10 / / MTTF : Mean time to failare
- /
5| / MTTF =4« exp (%2)
1k Jul el -2
|
108 10* 108
Operating time, t (hrs)
Figure VI-6. Distribution of Expected LD Life (Example)
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VI. In Purchasing Hitachi Optodevices

1. Accompanying Data 2. Price and Delivery
If measurement data for ordered parts is desired, For information on price and delivery, please
please mention this to your Hitachi representative. discuss with your Hitachi representative.
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Product Lineup

Chips

Packages

A AC

G MG HG FG TR DM BF DL

HL6711

HL6711G*

HL7801

HL7801E

HL7802

HL7802E

HL7802G

HL7806

HL7806G

HL7831

HL7831G HL7831HG

HL7832

HL7832G HL7832HG

HL7836

HL7838

HL7838G

HL8311

HLP1400

HL8311E

HL8311G

HL8312/

HL8315

HL8312E
HL8315E

HL8312G

HL8314

HL8314E

HL8314G

HL8318

HL8351

HL8351E*

HL1221

HL1221A  HL1221AC

HL1321

HLP5400 HL1321AC

HL1321FG HL1321BF  HL1321DL

HL1322

HL1322A  HL1322AC

HL1323

HL1341

HL1341A  HL1341AC

HL1341FG HL1341BF  HL1341DL

HL1361

HL1361A+ HHL1361AC!
e B I

-
i
L2220 Lo o=

HL1521

HL1521A  HL1521AC

HL1521FG

HL1541

HL1541A  HL1541AC

HL1541FG HL1541BF  HL1541DL

HL1561

HLiS1EF

r |
| S
*
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HL6711G

—Preliminary—

InGaAIP LD

Features

® Visible light output: A, = 670 nm typ.
® Threshold currents: L, = 80 mA typ.
e Built-in photodiode for monitoring laser output

Applications

® Bar code readers
® Measurement or control equipment
e Various other types of optical equipment

Package Dimensions

+0 -
_.*soms 5o
9

A

3

1:0.1

9
spll T
o E: F—9) | Emitting point
i NG g
l 1
ﬁ gy -
® @ @\ ¢0.45%0.1
Notes: Optical path: 2.65 mm
Refraction index of
window glass: 1.46-1.53
1.Photodiode anode
2.Common (Case)
3. Laser diode cathode
Absolute Maximum Ratings (T = 25°C) (Unit: mm)
Items Symbols  Values Units A . G-type
Optical output power Py 5 mwW Internal C“‘culé) ®
Laser diode reverse Vg, 2 v
voltage
Photodiode reverse Vaeo) 30 \" PD LD
voltage
Operating temperature T, —10to +50 °C
Storage temperature T —40to +85 °C
@
Optical and Electrical Characteristics (T. = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current [ 80 95 mA
Optical output power Po mwW Kink free
Slope efficiency n 0.4 0.7 0.8 mW/mA 3(mW)
1(6 mW) — | (2 mW)
Lasing wavelength A, 660 670 680 nm Py =5 mW
Beam divergence 6, 6 8 10 deg. Po =5 mW
parallel to the junction
Beam divergence 6. 20 30 40 deg. Po=5mW
perpendicular to the junction )
Monitor current I 30 100 150 uA Vaeoy = 5V, Py = 5mW
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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 .__180i01s
e Visible light output: A, = 760—800 nm o ——
e Built-in photodiode for monitoring laser output ) ;L
® | ow astigmatism: As = 2 um typ. sla ‘6\ K A
e Small beam ellipticity: 2 L y \
6, = 15deg., 6, = 30 deg. typ. \szsso
! . . $5.35+0.15, 9 RO.8
e Single longitudinal mode YEREELN) j_ﬁ
2.1 ;; &
i39G
o
& J
- ; IJ 'H’_“’ 45+0.1
020
$2.54+0.25
$1.085)
SERN Eaa
Notes: Optical path: 3.50mm
Refraction index of window glass
1.46 1.53
1. Laser diode cathode
2. Cnmlm‘m {Case)
3. Photodiode anode (Unitl mm)
E-type
Absolute Maximum Ratings (T, = 25°C)
items Symbols  Values Units Internal Circuit
Optical output power Py 5 mwW ® ®
Laser diode reverse Vawo 2 \
voltage
Photodiode reverse Vaeo) 30 Vv LD PD
voltage
Operating temperature T, —-10to +60 °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 5 mwW Kink free
Slope efficiency n 0.13 0.25 mW/mA 3(mw)
1 (4 mW) —1 (1 mW)
Lasing wavelength A, 760 780 800 nm Po =3 mW
Beam divergence 6, 10 15 20 deg. Po=3mW
parallel to the junction
Beam divergence ) 6, 20 30 40 deg. Py =3 mwW
perpendicular to the junction
Monitor current ’ s 0.1 0.3 mA Po=3mwW
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HL7801E

Monitor current, Is (mA)

Optical Output Power vs.
Forward Current

° |
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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

® Visible light output: Ap

=770—795 nm

e Built-in photodiode for monitoring laser output

® Single longitudinal mode

Slatg
£z

o sli J
3
-2 |_| -H-—w.astm

: 10

o]

[o)eRe]
($1.05)

T Notes.

Optical path: 3.50mm
Refraction index of glass
window: 1.46-1.63

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

Absolute Maximum Ratings (T = 25°C) E-type (Unit: mm)
ltems Symbols Units Internal Circuit
Optical output power Po mwW
Laser diode reverse Vawo) " ® ®
voltage
Photodiode reverse Varo) \ LD PD
voltage
Operating temperature” T —10to +50 °C
Storage temperature . T, —40t0 +80 °C
@
Optical and Electrical Characteristics (T, = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current v 50 90 mA
Optical output power Py .10 mwW Kink free
Slope efficiency | 0.13 0.25 — mW/mA 6(mw)
1(8 mW) — | (2 mW)
Lasing wavelength A, 770 785 795 nm Py =10 mW
Beam divergence 6, 7 11 15 deg. Po =10 mW
parallel to the junction
Beam divergence 6, 20 30 35 deg. Po=10 mW
perpendicular to the junction
Monitor current s 0.35 mA Vapp = 5V, P = 10 mW
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HL7802E

Optical output power, Pg (mW)

Optical Output Power vs.

Forward Current
12 ‘
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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

® Visible light output: Ap =770—795 nm
® Built-in photodiode for monitoring laser output
® Single longitudinal mode

Absolute Maximum Ratings (T = 25°C)

Package Dimensions

+0
P oos

1:0.1

i

+0.3
8 412183
S| $6.2:02
i 192)
26
] ‘Eﬁa‘ Emitting point
s -
i b s
- N
o
I R

Notes: Optical path: 2.56 mm
Refraction index of
window glass: 1.46-1.53

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

(Unit: mm)
Items Symbols  Values Units G-type
Optical output power Po 10 mwW Internal Circuit
Laser diode reverse Vawo) 2 \" ® ®
voltage :
Photodiode reverse Vrieo) 30 \' PD LD
voltage
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 Iy 50 90 mA
Optical output power P, 10 mw Kink free
Slope efficiency n 0.13 0.25 mW/mA 6(mW)
1(8 mW) — 1 (2mW)
Lasing wavelength A, 770 785 795 nm Po =10 mW
Beam divergence 6, 7 1 15 deg. Po =10 mwW
parallel to the junction
Beam divergence 6, 20 30 35 " deg. Po =10 mW
perpendicular to the junction
Monitor current lg 0.35 mA Vaeoy =5V, Py =10 mW
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HL7802G

Optical output power, Pg (mW)

Optical Output Power vs.
Forward Current
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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.

Features

® Visible light output: A, = 775—795 nm

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

o Small beam ellipticity:

0, = ld deg., 6, = 27 deg. typ.

Single longitudinal mode

Package Dimensions

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

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 Po 5 mw Internal Circuit

Laser diode reverse Vewo) 2 v ®

voltage

Photodiode reverse Varo) 30 \" PD LD

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 [ 40 70 mA

Optical output power Py . B mW Kink free

Slope efficiency n 0.15 0.25 mW/mA 3(mW)

1 {4 mW) — [ (1 mW)

Lasing wavelength A, 775 785 795 nm Po=5mW

Beam divergence 6, 8 14 20 deg. Py =5 mW

parallel to the junction

Beam divergence 0, 20 27 45 deg. Py =5mW
perpendicular to the junction

Monitor current [ 0.35 1.0 1.65 mA Vo) = 5V, Po = 5+0.05 mW
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HL7806G

Optical output power, Po (mW)

Monitor current, Is (mA)

Optical Output Power vs.
Forward Current

Forward Current vs.
Forward Voltage
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Lasing Spectrum Far Field Pattern
Tc= 25QC
Po=5mwW
-g / \ Po=5mW
8 Tc=25C |
z = |
2 g Perpendicular
2 k] arallel
£ 3mW 5 Parallel A
g «© A N
=]
- N
1mW -40 -20 o} 20 40
| Angle, ¢ (deg)
I 1 | 1 1
783, 784 785 786 787
Wavelength, 4 (nm)
Monitor Current vs. Threshold Current vs.
Optical Output Power Case Temperature
0.8 __100
< -
E
/ o
0.6 c
2 50
3 L —t"]
/| R ——
0.4 £
/
Tc=25C F
20
0.2 4 0 10 20 30 40 50 60
Case temperature, T¢ (°C)
0 1 2 3 4 5 6
Optical output power, Po (mW)
@ HITACHI 97



4

HL7806G

Temperature Dependence of
Slope Efficiency

Temperature Dependence of
Lasing Wavelength
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HL7806MG

GaAlAs LD

Description

HL7806MG 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. The package capacity is five times as
small as G-type’s.

Features

e Visible light output: A, = 775—795 nm

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

e Small beam ellipticity:

0, = ld4 deg., 6, = 27 deg. typ.

Single longitudinal mode

Package Dimensions

9
#0'g025

602

Notes: Optical path: 1 35mm
Refraction index of
window glass: 1.49

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

o002

MG-type (Unit: mm)

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

Items Symbols  Values Units @ ®

Optical output power Py 5 mW

Laser diode reverse Vewo 2 Y PD LD

voltage

Photodiode reverse Veeo) 30 \

voltage

Operating temperature T, —10to +60 °C ®

Storage temperature Tag —40t0o+85 °C’
Optical and Electrical Characteristics (T, = 25°C)

Items ' Symbols min. typ. max. Units Test conditions
Threshold current b 40 70 mA

Optical output power Po 5 mwW Kink free

Slope efficiency n 0.15 0.25 mW/mA 3(mW)

1(4mW) — 1 (1 mW)

Lasing wavelength A 775 785 795 nm Py =5mW

Beam divergence 6, 8 Ya 20' deg. Po=5mW

parallel to the junction

Beam divergence 0. 20 27 45 deg. Po=5mW
perpendicular to the junction

Monitor current I 0.2 0.5 0.8 mA Vaep) = 5 V. Py = 5+0.06 mW

@ HITACHI
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HL7806MG

Optical Output Power vs. Temperat.ur_e Dependence of
Forward Current Slope Efficiency
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HL7806MG

Astigmatism, Ag (zm)

10

Optical Output Power Dependence
of Astigmatism
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Polarization ratio
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Optical output power, Po (mW)

@ HITACHI

Optical Output Power Dependence
of Polarization Ratio

150 |
NA=0.4

120 ,/
NA=0.25

90

60 //

30 ,/

o 1 2 3 4 5 &

Optical output power, Po (mW)

101



HL7831G

GaAlAs LD

Description

HL7831G is a 0.78 um GaAlAs laser diode with
double heterojunction structure.

It is suitable 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.

Features

Visible light output: Ay = 770—795 nm
Built-in photodiode for monitoring laser output
Multiple longitudinal mode

Low noise: S/N = 60 dB min.

Absolute Maximum Ratings (T, = 25°C)

[ 03-0.03
Glass
T
T&
B
A

-

35:02
et
2.4
o
0.1

@Q:z 54+0.35

Notes: Optical path: 2. 55mm
Refraction index of window glass' 1.46 1 53

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

(Unit: mm)
Items Symbols  Values Units G-type
Optical output power Pq 5 mwW Internal Circuit
Laser diode reverse A/ 2 " ®
voltage
Photodiode reverse  Vpep, 30 v PD LD
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 I 50 80 mA
Optical output power = Py 5 mwW Kink free
Slope efficiency n 0.1 0.25 0.6 mW/mA 3(mw)
. 1 (4 mW) — 1 (1 mW)
Lasing wavelength A, 770 ° 785 795 nm Po=3mW
Beam divergence 6, 9 13 16 deg. Po=3mW
parallel to the junction
Beam divergence 6. 20 35 48 deg. Po=3mwW
perpendicular to the junction
Monitor current S 0.3 1.0 1.6 mA Vo) = 5V, Po = 3£0.03 mW
Noise S/N 60 dB Po =3 mW, f =750 kHz, 4f = 30 kHz
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HL7831G

Optical output power, Pg (mW)

1.0

Relative intensity

Optical output power, Po (mW)

Optical Output Power vs.

Forward Current Lasing Spectrum
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HL7831G

Optical Output Power Dependence Temperature Dependence of
of Polarization Ratio Lasing Wavelength
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HL7831HG GaAlAs LD

Description

HL7831HG is a 0.78 um GaAlAs laser diode
with double heterojunction structure.

It is suitable as a light source in compact disc
and optical video disc players and various other
types of optical equlpment

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

Hermetic sealing of the package achieves high
reliability. The package capacity is five times as
small as G-type’s. Astigmatism is minimized with a
slanted glass window of cap. o Notes: Emitting point

(ref. center of Flange)
AX= £80(um)

Features

Visible light output: A, = 770—795 nm
Built-in photodiode for monitoring laser output
Multiple longitudinal mode

$4.2'03 435510.2
Low noise: S/N = 60 dB min. »—%’-
Low astigmatism: | As | = 10 um & —

©
R
X Base plain

AYS £80(um)

AZs +80(um)

A6XS +2(deg)

X AGYs +3(deg)

Optical path: 1.35mm

416102 Refraction index of
o3 window glass: 1.49

Y

3.8max
7

*0.1

1.2

+1.0
—

3-¢0.45

6.5

l
[0l)]
‘@ 1. Photodiode anode
2. Common (Case)
3. Laser diode anode
$2.040.2

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

Optical output power Po 5 mwW ® ®

Lalser diode reverse Vg p, 2 Vv

t:

votage PD LD

Photodiode reverse Vreo) 30 v

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 Iy 50 80 mA

Optical output power Po 5 mwW Kink free

Slope efficiency n 0.1 0.25 0.6 mW/mA 3(mW)

1{4 mW) — 1 (1 mW)

Lasing wavelength A, 770 785 795 nm Po =3 mW

Beam divergence 6,y S 1 16 deg. Po=3mW

parallel to the junction

Beam divergence 61 20 35 48 deg. Po =3 mW

perpendicular to the junction

Monitor current Is 0.15 . 0.6 mA Vipp) = 5V, Po = 6+0.06 mW
Noise S/N 60 dB Po =3 mW, f =750 kHz, 4f = 30 kHz
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HL7831HG

106

Optical output power, Pg (mW)

Threshold current, ly (MA)

Optical Output Power vs.

Forward Current
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HL7831HG

Lasing wavelength, 4, (nm)

Relative intensity

Temperature Dependence of
Lasing Wavelength
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HL7832G GaAlAs LD

Description

HL7832G is a 0.78 um GaAlAs laser diode with
double heterojunction structure.

“It is-suitable as a Iight source in optical video
disc players and various other types of optical
_equipment.

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

Hermetic sealing of the package achieves high
reliability.

Features : ;

. ® Visible light output: Ap = 770—795 nm
@ Built-in photodiode for monitoring laser output
® Multiple longitudinal mode
® Low noise: S/N = 80 dB min. -

ing point

3.5+0.2 )
0.3£0.03
— Glass
i
:
o
Zr A
= 30
g
s 2

1.520.1

i Notes: onnul pllh 2.65mm
42:5450.35 index of window gless: 1.46—1.63

1. Photodiode anode
2. Common (Case)

Absolute Maximum Ratings (T, = 25°C) 3 Laser oo onode nit: mrm)
Items Symbols  Values Units | Jnternal Circuit = "

Optical output power Po 5 mwW ® ®

Laser diode reverse  Vgp, 2 v

voltage ~

Photodiode reverse ~ Vppp 30 v PD LD

voltage )

Operating temperature T, —10to +60 °C

Storage temperature Teo —40to +85 °C

L @

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

Items o — Symbols min. typ. max. Units Test conditions
Threshold current [ 50 80 mA

Optical output power Py 5 mwW Kink free

Slope efficiency n 0.1 0.25 0.6 mW/mA 3(mWw)

) R 1(@mW) =1 (1 mw)

Lasing wavelength A, 770 785 795 nm Po=3mW

Beam divergence 6, ’ 8 13 14 deg. Py =3 mwW

parallel to the junction .

Beam divergence 6, .. 25 35 48 deg. Po=3mW

perpendicular to the junction

Monitor current lg 0.3 1.0 1.6 mA Veep = 5V, Py = 3+0.03 mW
Noise S/N 80 dB Po =3 mW, f =8 MHz, 4f = 100 kHz
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HL7832G

Optical output power, Po(mW)

Optical Output Power vs.

Forward Current Lasing Spectrum
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HL7832G

Optical Output Power Dependence

of Polarization Ratio
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HL7832HG

GaAlAs LD

Description

HL7832HG 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. The package capacity is five times as
small as G-type’s. Astigmatism is minimized with
slanted glass window of cap.

Features

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

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

e Low noise: S/N = 80 dB min.

e Low astigmatism: | As | = 10 um

Absolute Maximum Ratings (T = 25°C)

Items Symbols Values Units
Optical output power Po 5 mwW
Laser diode reverse Vawo) 2 "
voltage

Photodiode reverse Vo) 30 \
voltage

Operating temperature T, —10to +60 °C
Storage temperature Tag —40to +85 °C

Optical and Electrical Characteristics (T = 25°C)

Package Dimensions

Notes: Emitting point -
(ref. center of Flange)
AXs ¢+ BO(um)
S\Y. + 80(nm)
"2 1 80(um)
\iX + 2(deg)
Y- ¢ 3(deg)
Optical path; 1.35mm ~. .
Refraction index of
window glass: 1.49

1.2-0.1

i

6.5:1.0

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

420102
HG-type

Internal Circuit

0) ®

\

PD LD

e

Test conditions

Items Symbols min. typ. max. Units
Threshold current [ 50 80 mA
Optical output power Po 5 mwW Kink free
Slope efficiency n 0.1 0.25 0.6 mW/mA 3(mw)
(@ mW) — I (1 mW)
Lasing wavelength A, 770 785 795 nm Py =5mW
Beam divergence &, 8 11 14 deg. Po=5mW
parallel to the junction
Beam divergence . 0, . 25 35 48 deg. Po=5mW
perpendicularito the junction
Monitor current I 0.25 1.0 mA Vaeoy = 5V, Py = 5£0.06 MW
Noise ’ S/N 80 dB Py =5mW, f =8 MHz, 4f = 30 kHz
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HL7832HG

Optical output power, Pg (mW)
w

Optical Output Power vs.
Forward Current
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Optical Output Power vs.
Monitor Current
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HL7832HG

Lasing wavelength, 4, (nm)

Relative intensity

Temperature Dependence of
Lasing Wavelength
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HL7836G GaAlAs LD

Description

HL7836G 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. ,

Single positive power supply is available for LD
and PD.

Hermetic sealing of the package achieves high
reliability.

Package Dimensions
Features

® Visible light output: Ap = 770—795 nm

® Built-in photodiode for monitoring laser output
® Low astigmatism: As = 3 um typ.

® Single longitudinal mode

35702

@ @ @\ #0.45:0.1

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

1. Photodiode cathode
2. Common (Case)
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 Vewo) 2 \ ) ®
voltage
\Fl’g'(:;giiode reverse Vaeo) 30 \" PD LD
Operating temperature T, —10to +60 °C
Storage temperature Teg —40to +85 °C
)
Optical and Electrical Characteristics (T, = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current [’ 20 60 mA
Optical output power Py 5 mwW Kink free
Slope efficiency n 0.1 0.25 0.45 mW/mA 3(mW)
1 (4 mW) — | (1 mW)
Lasing wavelength A, 770 785 795 nm Po =5 mwW
Beam divergence 6, 8 1 16 deg. Py =5mW
parallel to the junction
Beam divergence 6, 20 27 35 deg. Po=3mw
perpendicular to the junction
Monitor current Ig 0.25 1.0 1.65 mA Veeo) = 5V, Py = 520.05 mW
114 . : G HITACHI
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HL7836G

Optical Output Power vs.
Forward Current
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HL7836G

Threshold current, |y, (mA)
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HL7836MG

GaAlAs LD

Description

HL7836MG 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.

Single positive power supply is available for LD
and PD.

Hermetic sealing of the package achieves high
reliability. The package capacity is five times as
small as G-type’s.

Features

Visible light output: A, = 770—795 nm
Built-in photodiode for monitoring laser output
Low astigmatism: As = 3 um typ.

Single longitudinal mode

Package Dimensions

0
_"56-0025

+0.1
040

1001
—t

(0.4}
e

o U7 £
wf ” [] 3-40.45-0.1
p E—— - Notes: Optical path: 1.35mm

L@

Refraction index of
window glass: 1.49
_ 1. Photodiode cathode
2. Common (Case)
3. Laser diode anode
$2.0°0.2

(Unit: mm)

Absolute Maximum Ratings (T = 25°C) MG-type

Items Symbols  Values Units Internal Circuit

Optical output power Po 5 mwW ® ®

Laser diode reverse Vawo) 2 \

voltage PD LD
Photodiode reverse Varo) 30 \

voltage

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 lin 20 60 mA

Optical output power Po 5 mw Kink free

Slope efficiency n 0.1 0.25 0.45 mW/mA 3(mw)

1 (4 mW) —1(1 mW)

Lasing wavelength A, 770 785 795 nm Po=5mW

Beam divergence 6, 8 1" 16 deg. Po=5mW

parallel to the junction

Beam divergence 6, 20 27 35 deg. Po=5mW
perpendicular to the junction

Monitor current Is 0.25 0.6 1.0 mA Vepn = 5V, Py = 5£0.06 mW
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HL7836MG

Optical Output Power vs.
Forward Current

1
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8 o
2 Parallel\
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HL7836MG

Threshold current, Iy, (mA)

Threshold Current vs. Monitor Current vs.
Case Temperature Case Temperature
1.0
100 Po=5mW
~ =5V
Z os VR(pp)
£
50 o
£ 06
]
30 - 5
— 5 04
- ]
20 'g
2 02
10
O 10 20 30 40 50 60 0 10 20 30 40 50 60
Case temperature, Tc (°C) Case temperature, Tc (°C)
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HL7838G GaAlAs LD

Description

HL7838G 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, optical disc memories and
various other types of optical equipment.

Hermetic sealing of the package achieves high
reliability.

Features

® Visible light output: Ap = 770—795 nm

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

e Built-in photodiode for monitoring laser output 1L oot

e Single longitudinal mode 0.65)

Package Dimensions

10
490,025

35202
41

Notes: Optical path: 2.65mm
Refraction index of
window glass: 1.46 1.53

1. Photodiode anode
2. Common (Case}

Absolute Maximum Ratings (T, = 25°C)

Items Symbols  Values Units 3 Laser diodo cathode
Optical output power Ps 20 mwW G-type (Unit: mm)
Pulse optical output  Pgpuse) 30* mw
power Internal Circuit
\I;glst(:rg glode reverse Vo) 2 v ® ®
Photodiode reverse Vaeo) 30 \'
voltage PD LD
Operating temperature T, —10to +60 °C
Storage temperature Teg —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 Ly 20 70 mA
Optical output power Ps 20 mW Kink free
Slope efficiency S || 0.3 0.45 mW/mA 12(mW)
1(16 mW) — | (4 mW)
Lasing wavelength A, 770 780 795 nm Po =20 mwW
Beam divergence 6, 8 10 14 deg. Py =20 mW
parallel to the junction
Beam divergence 6, 20 26 35 deg. Po =20 mW
perpendicular to the junction
Monitor current ls 30 nA Vaeoy =5V, Po=2mW
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HL7838G

Optical Output Power vs. Optical Output Power vs.
Forward Current Monitor Current
20 20 T
_ y / Tc=25C
S = Vrep =5V
g ; / R(PD)
5 £
°j o
g Tc=0C =
o [
3 / 25°C 2
=5 10 g 10
g 50°C 5 /
8 g
/ :
o
0 25 50 75 100 0 0.25 0.5 0.75 1.0
Forward current, Iz (mA) Monitor current, Is (mA)
Threshold Current vs. Temperature Dependence of
) Case Temperature Slope Efficiency
100 0.6
<
E
3 N —
E 2 —
% 50 £
£ s 04
= >
c Q
g "] | .5
i1 [ —— Q
T ] s
.§ 20 g, 0.2
£ 7]
[=s
10
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HL7838G

Temperature Dependence of

Lasing Wavelength Lasing Spectrum
800 T
Po=20mW
£
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£
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3
770
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Q
£
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=
Q
o
Far Field Pattern
1.0 T
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HLP1400

Description

HLP1400 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.

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: A, = 800—850 nm
® 15 mW CW operation at room temperature

GaAlAs LD

Package Dimensions

® Single longitudinal mode pi
@® Anode é ©
S
+
o
~
Loos
2.0+0.12.0£0.1 ul
S
<P 12
RN
By
|- H
o
+
2 2-42.3+0.2
3.oxo.z~——-l
6.0£0.2
(Unit: mm)
A-type
Absolute Maximum Ratings (T = 25°C) Internal Circuit
Items Symbols  Values Units [0}
Optical output power Po 15 mW
Reverse voltage Vg 2 \ Po=— ¥ =P,
Operating temperature T, 0 to +60 °C
Storage temperature T 0to +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 15 mwW Kink free
4 5 mw le =, + 25 mA
Monitor power P 2 mW e =l + 25 mA
Lasing wavelength A, 800 830 850 nm Py =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
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HLP1400

124

Optical output power, Pg (mW)

e

Threshold current, Iy, (mA)

Optical Output Power vs.
Forward Current
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Forward Current vs.
Forward Voltage
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HL38311E

Description

HL8311E is a 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 160-015 .
Emitting point|_ 8.0 0.2 -

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

® 15 mW CW operation at room temperature

® Built-in photodiode for monitoring laser output

e Single longitudinal mode

42.54:0.25

(#1.05)

1T .
Notes: Optical path: 3.50mm

Refraction index of glass
window: 1.46 1.53

1. Laser diode cathode

Absolute Maximum Ratings (T, = 25°C) 3 oo e
Items Symbols  Values Units E-type (ot mm)
Optical output power P 15 mw Internal Circuit
Laser diode reverse Vawo) 2 \ O] ®
voltage
sgﬁ:géiode reverse Vo) 30 Vv LD PD
Operating temperature T, —10to +60 °C
Storage temperature Teg —40to +80 °C

)
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current [ 60 90 mA
Optiéal output power Po 15 mw Kink free
Slope efficiency n 0.16 0.28 mW/mA 8(mW)
1(12 mW) — | (4 mW)
Lasing wavelength A, 800 830 850 nm Py =10 mW
Beam divergence 6, 8 11 14 deg. Py =10 mW
parallel to the junction
Beam divergence 6, 18 25 35 deg. Py =10 mW
perpendicular to the junction
Monitor current Is 0.2 3.0 - mA Vippy =5V, Po =10 mW
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HL8311E

Monitor current, Ig(mA)

126

Optical output power, Po(mW)

Optical Output Power vs.

Forward Current
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Forward Current vs.
Forward Voltage
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HL8311G GaAlAs LD

Description

HL8311G is a 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.

Hermetic sealing of the package achieves high
reliability.

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

35102
|

1T

H

£

5 |3
8

H

Notes: Optical path: 2.55 mm
- Refraction index of
window glass: 1.46~1.63
#2.54+0.35

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

Absolute Maximum Ratings (T =25°C) G-type (Unit: mm)
items Symbols  Values Units Internal Circuit
Optical output power Ps 15 mwW ® ®
Laser diode reverse Vrwo) 2 \
voltage
Photodiode reverse  Vppp, 30 v PD LD
voltage
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 L 60 920 mA
Optical output power Po 15 mw Kink free
Slope efficiency n 0.16 0.28 mW/mA - 8(mW)
TZmW) — 1@ mW)
Lasing wavelength A, 800 830 850 nm Po=10mW - -
Beam divergence 6, 8 1 14 deg. Po =10 mW
parallel to the junction _
Beam divergence 6, 18 25 35 deg. Po=10mW
perpendicular to the junction
Monitor current [ 0.2 3.0 mA Vi) =5V, Po =10 mW
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HL8311G

Optical output power, Py (mW)

Monitor current, Is (mA)

128

Optical Output Power vs.

Forward Current

Forward Current vs.
Forward Voltage
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Optical output power, Pg (mW)
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Angle, 6 (deg.)
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Threshold Current vs.
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

20 mW CW operation at room temperature
Built-in photodiode for monitoring laser output
Single longitudinal mode

Absolute Maximum Ratings (T = 25°C)

Package Dimensions

16.0£0.15

[ofeXe]

(#1.05)

Emitting point|_8.0£0.2 ____|
11.0+0.15
&
3
Slatl T 0D
N RANTA
N
N \#2.820.1
#6.35£0.15  Q \RO.8
#73z0.1, ol
0 alo
v o
slae
Sl
wio|Eg
a9 E
e ..E.l§
& N ]
o
c ” —H-—oou_m
5
: 0gl

$2.54+0.25

Notes: Optical path: 3,50mm

Refraction index of glass
window: 1.46—1.53

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

) E-type (Unit: mm)

Items Symbols  Values Units Internal Circuit

Optical output power Py 20 mwW

- ® ®

Laser diode reverse  Vgp, 2 v

voltage .

Photodiode reverse Vo) 30 v LD PD

voltage

Operating temperature T, —10to +50 °C

Storage temperature Teag —40to +80 °C

)

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

Items Symbols min. typ. max. Units Test conditions
Threshold current Ly 60 20 mA

Optical output power Po 20 mw 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, 8 1 14 deg. Po =10 mW

parallel to the junction

Beam divergence 0, 18 25 35 deg. Po =10 mW
perpendicular to the junction L
Monitor current ls 0.2 3.0 mA Veeoy =5V, Po =10 mW
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HL8312E

Optical output power, Pg (mW)

Monitor current, Ig (mA)

130
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Forward Current vs.
Forward Voltage

200
150
100
50
[0} 0.5 1.0 1.5 2.0 2.5
Forward voltage, Vg (V)
Far Field Pattern
Parallel Perpendicular
Po=20mW
z 15mwW
[}
c
2
£ 10mwW
[}
2
&
<
5mw
-20 0 20 -20 0 20
Angle, 6 (deg.)
Threshold Current vs.
Case Temperature
100
-/
Lt
50
20
10

-10 O 10 20 30 40 50 60

Case temperature, T (°C)



HL8312G

GaAlAs LD

Description

HL8312G is a high-power 0.8 um GaAlAs laser
diode with double hetzrojunction structure.

It is suitable 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: A, = 810—850 nm

20 mW CW operation at room temperature
Built-in photodiode for monitoring laser output
Single longitudinal mode

® o0

Package Dimensions

0 -
#0025 o oo
L oLon “
B
ﬁ © 651
( )

Notes: Optical path. 2.56 mm
Refraction index of
window glass 1 46 153

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

Absolute Maximum Ratings (T, = 25°C) (Unit: mm)
Items Symbols Values Units
Optical output power Po 20 mwW ®
Laser diode reverse Vo 2 Vv
voltage
Photodiode reverse  Vgep 30 v PD LD
voltage
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 bl 0.16 0.28 mW/mA 12(mW)
‘ 1 (16 mW) — | (4 mW)
Lasing wavelength A, 810 830 850 nm Py =10 mW
Beam divergence 6, 8 1" 14 deg. Py =10 mW
parallel to the junction
Beam divergence 6, 18 25 35 deg. Po =10 mW
perpendicular to the junction
Monitor current ls 0.2 3.0 mA Veppy =5V, Pp =10 mW
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HL8312G

Optical Output Power vs.

Forward Current vs.
Forward Current

Forward Voltage
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HL8314E

GaAlAs LD

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-
symmetrical 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

Infrared light output: A, = 810—850 nm

30 mW CW operation at room temperature
Built-in photodiode for monitoring laser output
Single longitudinal mode

Absolute Maximum Ratings (T = 25°C)

Package Dimensions

12-0.1

g

16,0701

Emitting point | 8.0 0.2 ::

11001

5

5

/
£
3
®

lass.

:03-0.03

g™

40

[oJexe)

s
S

(#1.05)

P

" Notes: Optical path: 3 50mm

Refraction index of glass
window: 1.46 1.53

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

. E-type (Unit: mm)

Items Symbols Values Units Internal Circuit

Optical output power Ps 30 mW

- O] ©)

Laser diode reverse Vewo) 2 \%

voltage

Photodiode reverse ~ Vgpep, 30 \Y 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. max. Units Test conditions
Threshold current Ly 20 mA

Optical output power Po 30 mwW Kink free

Slope éfficiency n 0.3 mW/mA 18(mW)

. 1 (24 mW) — | (6 mW)

Lasing wavelength A, 810 850 nm Py =30 mW

Beam divergence 6, 8 14 deg. Py =30 mW

parallel to the junction

Beam divergence 6, 18 32 deg. Py =30 mW
perpendicular to the junction

Monitor current [ 20 pA Vireo) = 5V, Pp = 3mW
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HL8314E

Optical Output Power vs.
Forward Current

Forward Current vs.
Forward Voltage
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HL8314G

GaAlAs LD

Description

HL8314G 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-
symmetrical coating technology for chip mirror

facets.
Hermetic sealing of the package achieves high
reliability.
Features
e [nfrared light output: Ap = 810—850 nm

Single longitudinal mode

30 mW CW operation at room temperature
Built-in photodiode for monitoring laser output

Package Dimensions

+0
4 0.025
-+ ‘.|7:071

4

Lo
TN
~ AI\J(.OSSI

N\ o

|Emitting point

En :4_;
e
40,4501
Notes: Optical path: 2.55mm
/T - \ Refraction index of
A @\ - o window glass: 1.46 - 1.53
@‘%~ § Coanicann
\ 3. Laser diode cathode
Absolute Maximum Ratings (T, = 25°C) A {Unit: mm)
-type
Items Symbols Values Units . .
— Py : - Internal Circuit
ptical output power o 0 m
, ) ®
Laser diode reverse Vawo 2 \
voltage
Photodiode reverse  Vgpep, 30 \Y PD LD
voltage
Operating temperature T, —10to +50 °C
Storage temperature Tag —40t0 +80 °C
©)
Optical and Electrical Characteristics (T¢ = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current lin 60 90 mA
Optical output power Po 30 mwW Kink free
Slope efficiency M 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, 8 1" 14 deg. Py = 30 mW
parallel to the junction
Beam divergence 6, 18 25 32 deg. Py =30 mW
perpendicular to the junction
Monitor current Is 20 uA Vapo) =5V, Po =3 mW

e
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HL8314G

Relative intensity
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Optical Output Power vs.

Forward Current

Forward Current vs.
Forward Voltage
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HL8314G

Threshold current, |y, (MA)

Threshold Current vs.

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.

Features

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

® 20 mW CW operation apt room temperature

@ Built-in photodiode for monitoring laser output
@ Fast pulse response of photodiode:

t, tr = 50 ns typ.

Single longitudinal mode

Package Dimensions

160015
Emitting point_ 80 02
110018

RN - T
B ]
) T
1 ﬂ U ﬂ
ofeXel
o5 2 54°0.25
L nos
Notes: Optical path: 3 50mm
Refraction index of glass
window: 1.46 1.53
1 Laser diode cathode
2. Common (Case)
Absolute Maximum Ratings (T, = 25°C) 3-Protodiodo anode (1 it mmm)
E-type
Items Symbols Values Units
Optical output power Po 20 mw Internal Circuit
Laser diode reverse Vawo) 2 \ ® ®
voltage
Photodiode reverse Veeo) 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 Py 20 mW 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 Py =10 mW
Beam divergence 6, 7 1 15 deg. Py =10 mW
parallel to the junction
Beam divergence 6, 19 25 35 deg. Py =10 mW
perpendicular to the junction
Monitor current ls 1.0 3.5 mA Vapp) =5V, Po =10 mW
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HL8315E

Optical output power, Pg (mW)

Monitor current, Is (mA)

Optical Output Power vs.

Forward Current

Lasing Spectrum
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825

Far Field Pattern
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HL8315E

Optical Output Power Dependence Temperature Dependence of
of Polarization Ratio Lasing Wavelength
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HL8318E

GaAlAs LD

Description -
HL8318E is a high-power 0.8 um GaAlAs laser
diode with double heterojunction structure. o
It is suitable as a light source in optical disc e
memories and various other types of optical equip-
ment.
Single positive power supply is available for LD
and PD.
A screw-on type package facilitates the adjust-
ment of optical components. Hermetic sealing of
the package achieves high reliability. ' Package Dimensions
Features ]
11.0:0.15
e Infrared light output: A, = 810—850 nm gl !
® 40 mW (CW), 50 mW (pulse) operation at 2ls
room temperature s
e Built-in photodiode for monitoring laser output
e Single longitudinal mode =
2l %
s s it )
- ; U —H-—w 45101
000
.08 $2.5410.25
JRC
‘4
Notes: Optical path: 3.50mm
an mdt:ofglnl
Absolute Maximum Ratings (T = 25°C) o 1467183
2 Cormon oy
Items Symbols  Values Units 3. Photodiode cathade
Optical output power P, 40 mw . E-type {Unit: mm)
o Internal Circuit
Pulse optical output Potputse) 50* mw
power
Laser diode reverse  Vgp, 2 \ ® ®
voltage
Photodiode reverse V, 30 \
voltage RiFD! LD PD
Operating temperature T, —10to +60 °C
Storage temperature T —40to +85 °C
*PW = 1 ps, duty 50% )
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current lin 40 70 mA
Optical output power Po 40 mwW Kink free
Slope efficiency n 0.4 0.5 0.9 mW/mA 24(mW)
1(32 mW) — | (8 mW)
Lasing wavelength Ay 810 830 850 nm Po = 40 mW
Beam divergence 6, 8 1 14 deg. Po = 40 mW
parallel to the junction
Beam divergence 0. 18 25 32 deg. Po = 40 mW
perpendicular to the junction
Monitor current Is 40 100 240 pA Vapo) = 5 V, Py — 4mW
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HL8318E

Optical Output Power vs. Temperature Dependence of
Forward Current Slope Efficiency
50 1.0
2 Te=0'C,25°C,60°C <
< 40 \ ? £ 08
o 2
; Y/ :
g 30 =~ 0.6
8 / 3
(3]
5 / 5
g 20 / 2 04
3 /4
g 0 i;i 0.2
8- 7]
0 40 80 120 160 200 0 10 20 30 40 50 60
Forward current, Iz (mA) Case temperature, Tc ('C)
Threshold Current vs. Monitor Current vs.
Case Temperature - Case Temperature
100 200 T
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E E 160 Vgpp)=5V
£ e L
< 50 — :
- i ™
g ] § 120
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T s 80
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g 20 5
E 2 40
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o B / / \ |
£ 5
§ 825 «c Vi Parallel
820 — - / \L I —
0O 10 20 30 40 50 60 -40 -20 0 20 40
Case temperature, Tc ("C) Angle, 6 (deg.)
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HL8318E

Astigmatism, Ag (zm)

Optical Output Power Dependence
of Astigmatism

10 T
Te=25C
8 o
®
\ 5
6 £
N
\\ 5
4 \\ &
2 \
) 10 20 30 40 50

Optical output power, Pg (mW)

@»Hrnuaul

O/ptical Output Power Dependence
of Polarization Ratio

500
NA=0.25 /
400 b
/ NA=0.55
300 /
200 /
// Tc=25C
100
o] 10 20 30 40 50
Optical output power, Pg (mW)
143



HL8318G GaAlAs LD

Description

HL8318G 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.

Single positive power supply is available for LD
and PD.

Hermetic sealing of the package achieves high
reliability.

Features

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

e 40 mW (CW), 50 mw (pulse) operation at
room temperature

® Built-in photodiode for monitoring laser output

® Single longitudinal mode

e

35402

1.520.1

[&] T
411

@06 .4520. 1‘

- 1 Notes: Optical path: 2.56 mm
Absolute Maximum Ratings (T = 25°C) Q%ﬂ window gas: 146153

1. Photodiode cathode
2. Common (Case)

Items Symbols  Values Units 3. Laser diode anode
Optical output power Po 40 mW (Unit: mm)
N . G-type

Pulse optical output Popuise) 50 mwW ..

power Internal Circuit

Laser diode reverse Vawo 2 \ ® ®

voltage

Photodiede reverse V, 30 \

voltage AP0l PD LD

Operating temperature T, —10to +60 °C

Storage temperature Tsg —40to +85 °C l,

*PW < 1 ps, duty 50% &)
Optical and Electrical Characteristics (T, = 25°C)

Items Symbols min. typ. max. Units Test conditions
Threshold current ln 40 70 mA

Optical output power Po 40 mw Kink free

Slope efficiency n 0.4 0.5 0.9 mW/mA 24(mW)

1(32 mW) — | (8 mW)

Lasing wavelength A, 810 830 850 nm Py =40 mW

Beam divergence 6, 8 1" 14 deg. Py =40 mW

parallel to the junction

Beam divergence 6, 18 25 32 deg. Po =40 mW
perpendicular to the junction

Monitor current ls 40 100 240 pA Veep) = 5V, Po = 4mW
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HL8318G

Optical output power, Pg (mW)

Threshold current, Iy, (mA)

Lasing wavelength, 1, (nm)

Optical Output Power vs. Temperature Dependence of
Forward Current Slope Efficiency
50 _ 1.0p
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/4 :
10 / s 02
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Far Field Pattern
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HL8318G

Optical Output Power Dependence Optical Output Power Dependence
of Astigmatism of Polarization Ratio
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HL8351E

—Preliminary—

GaAlAs LD

Description

HL8351E is a high-power 0.8 um GaAlAs laser
diode with multi-quantum well (MQW) 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

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

50 mW CW operation at room temperature
Built-in photodiode for monitoring laser output
Single longitudinal mode

Absolute Maximum Ratings (T = 25°C)

Package Dimensions

16.0°015
Emitting point |_8.0°0 2
0615 _

12:01 ¢

Notes: Optical path: 3.50mm
Refraction index of glass
window: 1.46 - 1.53

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

E-type (Unit: mm)

Items Symbols  Values units | Internal Circuit

Optical output power Po 50 mwW ® ®

Laser diode reverse Ve 2 \

-voltage

Photodiode reverse Vo) 30 \ LD PD

voltage

Operating temperature T, —10to +60 °C

Storage temperature Teg —40to +85 “C ®
Optical and Electrical Characteristics (T = 25°C)

Items ) Symbols min. max. Units Test conditions
Threshold current I 70 mA

Optical output power Po 50 mw Kink free

Slope efficiency n 0.4 0.9 mW/mA 40(mW)

1 (45 mW) — 1 (6 mW)

Lasing wavelength A, 810 850 nm Py = 50 mW

Beam divergence 6, 7 13 deg. Py =50 mW

parallel to the-junction

Beam divergence 6. 20 35 deg. Py =50 mW
perpendicular to the junction,

Monitor current ls 30 A Viep) = 5V, Po = 5mW

1
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HL83561E

Optical Output Power vs. Temperature Dependence of
Forward Current Slope Efficiency
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HL1221A

InGaAsP LD

Description

HL1221A 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 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:

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

Absolute Maximum Ratings (T = 25°C)

items Symbols  Values Units
Optical output power Po 5 mwW
Reverse voltage Vg 2 Vv
Operating temperature T, 0 to +50 °C
Storage temperature Teg 0 to +60 °C

Package Dimensions

1.0+0.2 2 Cathode

SVl S
©
b <)
m ¢
1 Anode s
— ©
T 0
T (]
. o
o
2.010.15 | Po_2.0:013
3.2510.2
Emitting point
I 8
olo o
o9 :
o b
<lo 4
e

12.4+0.3

11.220.2
5x0.2

+

3:0.2,

$’ T 2 ¢23:015

3.010.15’—41

(Unit: mm)

A-type

Internal Circuit

@

Po‘—r_ - P,

®

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

Items Symbols min. typ. max. Units Test conditions
Threshold current b 30 80 mA
Optical output power Po 5 mW Kink free

1.5 3.0 mwW le =l + 20 mA
Monitor power P, 1 mwW le=1,+20mA
Lasing wavelength A, 1170 1200 1230 nm Po=3mW
Spectral width 4r 2 nm Po=3mW
Beam divergence o8, 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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HL1221A

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
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HL1221A

Threshold current, ly, (mA)

Pulse Response

Frequency Response
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HL1221AC

inGaAsP LD

Description

HL1221AC 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

® [ong wavelength light output:

A, = 1170—1230 nm
® 5 mW CW operation at room temperature
® Fast pulse response: t,, ty = 0.5 ns

Absolute Maximum Ratings (T = 25°C)

Items Symbols Values Units
Optical output power Po 5 mwW
Reverse voltage Vg 2 \
Operating temperature T, 0 to +50 °C
Storage temperature Tag 0 to +60 °C

Package Dimensions

! Anode

18:015
[ .

)
sor 2o [ ]
U \\

2e01s N\ b
Pm

z
_.6:03

2:0.1

175:015

1.65+0.2
Emitting point

(2.45)

Internal Circuit

Po=—"" ¥ "t=P,

(Unit: mm)

AC-type

0]

@

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

Items Symbols min. typ. max. Units Test conditions
Threshold current L 30 80 mA
Optical output power Py 5 mwW Kink free

1.5 3.0 mw =1, + 20 mA
Monitor power P, 1 mwW le =1y +20 mA
Lasing wavelength A, 1170 1200 1230 nm Po=3mW
Spectral width an 2 nm Po =3 mwW
Beam divergence 6, 30 deg. Py =3 mW, FWHM
paralliel 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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HL1221AC

Optical output power, Po (mW)

Relative intensity

Optical Output Power vs.
Forward Current

Forward Current vs.
Forward Voltage
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HL1221AC

154

Threshold current, Iy, (MA)

Pulse Response

Frequency Response

— 15
Ci t pulse _
e TITTT]
\ is=20mA,_, 2 10—
\ DC bias g i=2mApp
> \ b=1.1%ln 8 5
3 5 Po=3mW
8 g
£ 3
® 2 o ~
2 8
o | Optical pulse g
& A g -5
[
\ 2
\ 3 —10
o
-15
fo-=] 1ns/div. ™ 10M  100M 1G 10G
Modulation frequency, fu (Hz)
Threshold Current vs.
Case Temperature
100
50
,l
///
_—1
/
20
10
5

-10 O 100 20 30 40 50 60

Case temperature, T¢ (°C)

@ HITACHI



HLP5400

InGaAsP LD

Description

HLP5400 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 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

® [ong wavelength light output:

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

Package Dimensions

1.0%0. 2 Cathode
iy
-
o
1. Anode r"" a
A
©
H w
L s
2
o
o~
2.0£0.15 Po_ 202015
3.25:0.2
o Emitting point "
-~ g
N @
SISIE £ o
b s

@ ‘r"‘%}““‘ 2-42.330.15
o| © ~ S
4 & e
]I X
ax-. 1
o L/
+
™
3.0+0.15| 6.020.2
(Unit: mm)
A-type
Absolute Maximum Ratings (T, = 25°C) Internal Circuit
Items Symbols Values Units ®
Optical output power Py 5 mwW
Reverse voltage Vg 2 Vv Pop=""¥ =P,
Operating temperature Topr 0 to +50 °C
Storage temperature Tog 0 to +60 °C ®
Optical and Electrical Characteristics (Tc=25°C)
items Symbols min. typ. max. Units Test conditions
Threshold current L 30 80 mA
Optical output power Py 5 mwW Kink free
- 15 3.0 mw le =4, + 20 mA
Monitor power P, 1 mw I =1, + 20 mA
Lasing wavelength A, 1270 1300 1330 nm Po =3 mwW
Spectral width 4x 2 nm Po =3 mwW
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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HLP5400

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
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- - HLP5400

Threshold current, I (MmA)

Pulse Response
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HL1321AC

InGaAsP LD

Description

HL1321AC 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

e Long wavelength light output:

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

Package Dimensions

15502

1.75-015

12 45)

i

AC-type (Unit: mm)
Absolute Maximum Ratings (T = 25°C) Internal Circuit
% Symbols Values Units ®
#ical output power Po 5 mwW
Thrrerse voltage Vg 2 v Po =¥ L= Pn
F@rating temperature T, 0 to +60 °C
Storage temperature Tag 0 to +80 °C
@
Optical and Electrical Characteristics (T, = 25°C)
Items Symbolis min. typ. max. Units Test conditions
Threshold current I 30 50 mA
Opticél output power Po 5 mwW Kink free
15 3.0 mwW le = |y +20 MA
Monitor power Pn 1.0 mwW le = Iy, + 20 mA
Lasing wavelength A, 1270 1300 1330 nm Po=3mW
Spectral width 4 2 nm Po =3 mW
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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HL1321AC

Optical output power, Pg (mW)

Relative intensity
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HL1321AC

Relative optical output power (dB)
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Pulse Response
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HL1321FG

InGaAsP LD

Description

HL1321FG 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 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:
A, = 1290—1330 nm
® 5 mW CW operation at room temperature
o 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 Po 5 mwW
Laser diode reverse  Vgp, 2 \
voltage

Photodiode reverse Vreo) 15 \"
voltage

Photodiode forward leep) 1 mA
current

Operating temperature T, 0 to +60 °C
Storage temperature Tag —40to +80 °C

Package Dimensions

+0
#9°0.03

[EX]

(0.65)

+0.1
043

"7

&7

REME]

3.4

1.550.1

1421
—

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

1. Laser diode cathode

2. Laser diodo anodo (Case)
3. Photodiode anode

4. Phatodiods cathods

(Unit: mm)

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

1.5 3.0 mwW le=ly + 20 mA
Lasing wavelength A, 1290 1310 1330 nm Po =3 mW
Spectral width 4\ 2 nm Po =3 mW
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
Photodiode dark current Ipark 350 nA Ve =5V
Monitor current Is 100 A Vappy =5V, Po = 3 mW
Photodiode capacitance C, 10 20 pF Vepp) =5V, f=1 MHz
Photosensitivity saturation Vpg, 2 v
voltage
Rise time t, 0.5 ns Po =3 mW, ls = I, 10 to 90%
Fall time t; 0.5 ns Po =3 mW, I, = I, 90 to 10%
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HL1321FG
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Optical output power, Pg (mW)

Relative intensity

Optical Output Power vs.

Forward Current

Forward Current vs.
Forward Voltage
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HL1321FG

Photodiode Dark Current vs.
Reverse Voltage
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Pulse Response of Laser Diode
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HL1321BF

InGaAsP LD

Description

HL1321BF 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 specifications—
Mode field diameter : 10.0 £1.0 um

A¢ : 1.10—1.20 um
Core diameter : 10 um

Outer diameter : 125 um
Jacket diameter : 900 um

Fiber length : More than 500 mm

Features

® [ong wavelength light output:
A, = 1290—1330 nm

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

@ High-speed modulation (1.8 Gb/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  Vgp, 2 \"
voltage

Photodiode reverse Veeo) 15 v
voltage

Photodiode forward  Igpp, 1 mA
current

Cooler current le 14 A
Operating temperature T, 0 to +60 °C
Storage temperature Tog —40to +70 °C

Package Dimensions

30£0.15 500 min
26+0.2
20.8+0.15

4-42.420.15
ul
|| 2.8420.

2.78203 | | (15.24)

2.5:0.15
9202

(14.75)

=)

®

14-0.46+0.1 26 max.

620.15
_l.1a-0320.07

=

9:0.3
162015

(Unit: mm)
BF-type
Pin Connection (Bottom view)
PPCHOBEG
O @ L10] s
S T < I D —
oD o —
O o + O
®O®O®O®

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

[SIESEEICIORICICIO@CIS)
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HL1321BF

Optical and Electrical Characteristics (T = 25°C)

Items Symbols min. typ. max. Units Test conditions
Threshold current L, 30 50 mA
Fiber optical output power P; 1.2 mW Kink free
0.6 mw e =1y + 20 mA
Lasing wavelength A, 1290 1310 1330 nm P;=1.0 mW
Spectral width A\ 2 nm Py=1.0mW
Rise time t, 0.5 ns
Fall time t 0.5 ns
Photodiode dark current Ipark 350 nA Vepoy =5V
Monitor current lg 300 pA Veeoy =5V, P =1.0mW
Photodiode capacitance C, 10 20 pF Vgepy =5V, f=1MHz
Photosensitivity saturation Vg, 2 v
voltage
Cooling capacity AT 40 e P;=1.0 mW
Cooler current le 14 A 4T =40°C
Cooler voltage Ve 1.8 Vv AT = 40°C
Thermistor resistance Rrm 10 kQ

@ HITACHI
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HL1321BF

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
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HL1321BF

Relative intensity

Photodiode dark current, Ipark (A)

Thermistor resistance, Ry (kQ)

Pulse Response of Laser Diode
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HL1321DL

inGaAsP LD

Description

HLI1321DL is a laser-diode module 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 —

Mode field diameter : 10.0 1.0 um

Ae : 1.10—1.20 um

Core diameter : 10 um

Outer diameter 0125 um

Jacket diameter 1 900 wm

Fiber length . More than 500 mm
Features

® Long wavelength light output:
Ap = 1290—1330 nm

® 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

5.4:0.2
218:03 500 min CETY
1202 .&wj [ 128+0.
| ———— s -
i [
4
A ﬂ” 9 pz5 i \2-43.20.15
E = 9 )
25402 = 10-40.45:0.07
3.81z0.3 |7 (15.24) | ~ 7.62:02

6.25+

(Unit: mm) |
DL-type
Absolute Maximum Ratings (T, = 25°C)
Items Symbols  Values Units Pin Connection (Bottem wiew)
Fiber optical Py 1.2 mwW
output power QOB
Laser diode reverse Vewo 2 \" < e
voltage sone . SMF
Photodiode reverse Vo) 15 Vv ]:b==
voltage
Sooo+
Photodiode forward  lepep, 1 mA 0QoueOol
current QEO®®ROOD
Cool t K
er curren le 1.4 A LD: Laser diode
Operating temperature T, 0 to +60 °C PD; Photodiode
Storage temperature Tag —40t0+70 °C ;h ET'(];erm;Stg 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

SRR
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HL1321DL

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 I =, + 20 mA
Lasing wavelength A, 1290 1310 1330 nm P;=1.0mW
Spectral width 4n 2 nm P;=1.0 mW
Rise time t, 0.5 ns P =1.0mW, l,;,, = |, 10 to 90%
Fall time t; 0.5 ns Py =1.0 mW, ly,s = I, 90 to 10%
Photodiode dark current Ipark 350 nA Vepoy =5V
Monitor current Is 300 pA Viepy =5V, Py =1.0mW
Photodiode capacitance C, 10 20 pF Ve =5V, f=1MHz
Photosensitivity saturation Vg, 2 \"
voltage
Cooling capacity 4T 40 °C P;=1.0 mW
Cooler current le 1.4 A 4T = 40°C
Cooler voltage Ve 1.8 \" 4T =40C
Thermistor resistance Rw 10 kQ
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HL1321DL

Optical Output Power vs.
Forward Current
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HL1321DL

Relative intensity

Photodiode dark current, Ipagk (A)
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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
° 15 mW CW operation at room temperature
e Fast pulse response: t., tr = 0.5 ns

Absolute Maximum Ratings (T, = 25°C)

Package Dimensions

1.0£0.2 @ Cathode
R
«
[=]
@ Anode Pm i
1
w
L S
+
<
o~
2.0%0.15 P9 2.0+0.15
3.25%0.2
o Emitting point
Je 3
HEER A
LR :
b : 0/ 2-42.3+0.15
3 o /
MR
] st V1 A
] L/
+
o
3.0£0.15——
(Unit: mm)
A-type

Items ) Symbols  Values Units Internal Circuit
Optical output power Po 10 mwW

Reverse voltage Vi 2 v
Operating temperature T, 0to+60  °C Po=— ¥ *=Pp

Storage temperature Tag 0to +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 mwW I = ly, + 40 mA

Monitor power P 2 mw le =, + 40 mA
Lasing wavelength A, 1290 1310 1330 nm Py =6 mW
Spectral width 4\ 5 nm Po =6 mW

Beam divergence 6, 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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Optical output power, Pg (mW)
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HL1322A
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HL1322AC

InGaAsP LD

Description

HL1322AC 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 HL1322AC emits higher optical power than
HLP5400 and HL1321AC.

The package is compact to facilitate module as-
sembly.

Features

® Long wavelength light output:

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

Absolute Maximum Ratings (T = 25°C)

Items Symbols Values Units
Optical output power Po 10 mwW
Reverse voltage Vr 2 '
Operating temperature T, 0 to +60 °C
Storage temperature Tog 0 to +80 °C

Package Dimensions

! Anode
/

/181018

41.1:0.1 2 Cathode
Loy #ca

2.410.15

.

Pm

1
tee
i .

7

1-0.15
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3+0,3_Emitiing point

Po

.25

1.75:0.15
1.55:0.2
Emitting point

Internal Circuit

Po"—r

AC-type

(Unit: mm)

2P,

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

Items Symbols min. typ. max. Units Test conditions
Threshold current Ly 30 50 mA
Optical output power Po 10 mwW Kink free

4 mwW e = Iy, + 40 mA
Monitor power P, 2 mw le =1, + 40 mA
Lasing wavelength A, 1290 1310 1330 nm Py =6 mW
Spectral width 4n 5 nm Py =6 mW
Beam divergence . 6, 30 deg. Py = 6 mW, FWHM
parallel to the junction
Beam divergence 0, 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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HL1322AC
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HL1322AC
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HL1323DM

inGaAsP LD

Description

HL1323DM is a 1.3 um InGaAsP laser diode
with double heterojunction structure.

It is suitable as a light source in short- to inter-
mediate-distance fiberoptic communications sys-
tems, e.g. LAN, CATV and LIN.

The laser beam comes out from the connected
single-mode fiber; monitoring current by a built-in
photodiode.

— Fiber specifications—
Mode field diameter : 10.0 1.0 um

Package Dimensions

Cutoff wavelength : 1.10—1.20 um
Core diameter 2 10 um

Outer diameter 1125 um
Jacket diameter 1 900 um

Fiber length : More than 500 mm

Features

® Long wavelength light output:
Ap = 1260—1340 nm
e 0.3 mW CW and pulse operation at room tem-
perature
® Fast pulse response: t., tr = 0.5 ns
@ Built-in photodiode for monitoring laser output
® Package with thinner-height

Absolute Maximum Ratings (T, = 25°C)

Items Symbols  Values Units
Fiber optical P; 0.3 mw
output power

Laser diode reverse Vawo) 2 \
voltage

Photodiode reverse Vreo) 15 Vv
voltage

Photodiode forward ) 1 mA
current

Operating temperature T, 0 to +65 °C
Storage temperature Teg —20to +70 °C

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

1,301 20.32+0.1 500min
25max
P
2.54+0.2 °
3.84+0.2[ | (15.24) | ©
@
23+0.15
w0
19.1£0.15 _ 5|5
ats
12.7£0.15 | | =@
6l

2-¢2.4+0.15
43
14-¢0.45+0.07
et
7.62+0.2

{Unit: mm)

 DM-type
Pin Connection (Bottom view)

(GO D ETY

} 0000
090000

N.C.

FD Cathode

PD Anode

LD Cathode

LD Anode (Case)
N.C

200000e0eePeRe

Items Symbols min. typ. max. Units Test conditions
Threshold current L 30 50 mA
Fiber optical output power P; 0.3 mW Kink free
0.14 mw I =1, + 20 mA
Lasing wavelength Ay 1260 1300 1340 nm P;=0.156 mW
Spectral width an 2 nm P;=0.3 mW
Rise time t, 0.5 ns P =015 mW, l;,, = I, 10 to 90%
Fall time 1 0.5 ns P;=0.15 mW, l;,, = I, 90 to 10%
Photodiode dark current Ioark 350 nA Veepy =5V
Monitor current Ig 100 pA Vaep) =5V, P,=0.15 mW
Photodiode capacitance C, 10 20 pF Veepy =5V, f=1MHz
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HL1323DM
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HL1323DM

Optical Output Power vs.

Pulse Response of Laser Diode Monitor Current
T 0.4 T
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HL1323TR InGaAsP LD

Description

HL1323TR is a 1.3 um InGaAsP laser diode
with double heterojunction structure.

It is suitable as a light source in short- to inter-
mediate-distance fiberoptic communications sys-
tems, e.g. LAN, CATV and LJN.

The package with receptacle is suited for easy
connecting with FC-PC type connector.

Features

e Long wavelength light output:
Ap = 1290—1330 nm
® P; = 1.0 mW (connecting with multi-mode fiber)
P; = 0.3 mW (connecting with single-mode fiber)
® High-speed modulation (BR = 1 Gb/s)
Built-in photodiode for monitoring laser output
® Wide operating temperature range: T, = 0— +60°C

(6)

(2)

(8.2)

| m— )
[
(14)

(19) ,
(13.45)

9.2

Absolute Maximum Ratings (T. = 25°C)

Items Symbols  Values Units TR-type (Unit: mm)
Fiber optical P, 0.3* mw Internal Circuit

output power ® 10)

Laser diode reverse ~ Vigp, 2 \

voltage

Photodiode reverse Veeoy 15 \" @® PD anode
voltage L @ LD anode
Photodiode forward  Ixpp, 1 mA LD PD  ® LD cathode
‘current @ PD cathode
Operating temperature T, 0 to +60 °C ® ®

Storage temperature Tog —40to +80 °C

* At S110/125 FC-PC connector end
Optical and Electrical Characteristics (T, = 25°C)

Items Symbols min. typ. max. Units Test conditions

Threshold current L 30 50 mA
Fiber optical output power P 0.3* mwW Kink free

0.1* 0.2* mw .=, + 20 mA
Lasing wavelength A, 1290 1310 1330 nm P, =0.1 mW
Spectral width 4\ 2 nm P;=0.1 mW
Rise time t, 0.5 ns Pi=0.1mW, |, = L, 10 to 90%
Fall time t; 0.5 ns P =0.1mW, I, = I, 90 to 10%
Photodiode dark current lpark 350 nA Veppy =5V
Monitor current I 50 ‘pA Vegn =5V, P = 0.1 mW
Photodiode capacitance C, 10 20 pF Veeoy =5V, f=1MHz

* At S110/125 FC-PC connector end
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HL1323TR

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
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HL1323TR

Photodiode dark current, Iparg (A)

Pulse Response of Laser Diode
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Optical Output Power vs.
Monitor Current
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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
Features 2
1_Anode Pm &
e [ong wavelength light output: e
A, = 1290—1330 nm L2
e 5 mW CW operation at room temperature b
e Dynamic single longitudinal mode: 2.0£0.15 Po 5 04013
S, = 35 dB typ. 3.25%0.2 L
mitting il
@ Fast pulse response: t, tr = 0.5 ns ©l o 9 pont g
5 c o
Sl)E & i
i pil S
o o T 2-42.3+0.15
S Sl
IR
N Zlw .
A
] L
+
™
3.0+£0.15 5.020.2
(Unit: mm)
A-type

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

Items Symbols Values Units
Optical output power Py 5 mwW o
Reverse voltage Vr 2 \
Operating temperature T, 0 to +60 °C Po=—"¥ = Pn
Storage temperature Tog 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 Po 5 mwW Kink free
25 mwW =1, + 20 mA
Monitor power - 1.0 mw I =l + 20 mA
Lasing wavelength o 1290 1310 1330 nm Py =3 mW
Side-mode suppression S, 30 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, 0.5 ns
Fall time t; 0.5 ns
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HL1341A

Optical output power, Pg (mW)

Optical Output Power vs.
Forward Current
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HL1341A

Output Power Dependence of Frequency Dependence of
Lasing Spectrum Lasing Spectrum
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HL1341A

Threshold current, |y, (mA)
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HL1341AC

InGaAsP LD

Description

HL1341AC 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,
Jong-distance  fiberoptic ~communications and
various other types of optical equipment.

The package is compact to facilitate module as-
sembly.

Features

® Long wavelength light output:
Ap = 1290—1330 nm
e 5 mW CW operation at room temperature
e Dynamic single longitudinal mode:
S, = 35 dB typ.
o Fast pulse response: t, tr = 0.5 ns

Absolute Maximum Ratings (T, = 25°C)

Package Dimensions

! Anode $11:01 2 Cathode |

/ o ‘
/'m-o‘s/_ 24:015
Pm H N ©
/ ! |

| °

-0 15
ALY
P
T i
-08:03
2 1

| }Pu
0.8 "

- 03
. 3:0.3 Emittng porny|
6025 -

——=

1.6510.2

Emitting point

1.75:0.15

Internal Circuit

Items Symbols  Values Units

Optical output power Py 5 mw ®

Reverse voltage Vg 2 v

Operating temperature T, 0 to +60 °C Po=— ¥ L= Pn
Storage temperature T 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

25 mW le =1l + 20 mA

Monitor power Pm 1.0 mW le = I, + 20 mA
Lasing wavelength A, 1290 1310 1330 nm Po=3mW
SiQe-mode suppression S, 30 35 dB Po =3 mW
ratio

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

Beam divergence 0, 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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HL1341AC

Optical output power, Pg (mW)

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
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HL1341AC

Output Power Dependence of

Frequency Dependence of
Lasing Spectrum

Lasing Spectrum
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HL1341AC

Pulse Response of Laser Diode

Frequency Response of Laser Diode
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HL1341FG

InGaAsP LD

Description

HL1341FG 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-
put from a built-in photodiode.

Features

e [ong wavelength light output:
Ap = 1290—1330 nm
e 5 mW CW operation at room temperature
® Dynamic single longitudinal mode:
S, = 35 dB typ.
e Built-in photodiode for monitoring laser output
e Fast pulse response: t., ty = 0.5 ns

Absolute Maximum Ratings (T, = 25°C)

3.4

g S

15:0.1

1401
|
—me
|
st
d
N
3
-
]

Notes: Optical path: 2.55 mm
Rafraction index of wi
olass: 1.46-1.53

1. Laser diode cathode

items Symbols  Values Units 2 o o oo
Optical output power Po 5 mwW oo
Laser diode reverse Vg p, 2 Vv (Unit: mm)
voltage FG-type
Photodiode reverse Vo) 15 Vv Internal Circuit @ @
voltage
sgz?rgiode forward leeo) 1 mA ; ?‘L‘D - "“i
Operating temperature T, 0 to +60 °C Glass wi:dow J __i._ ___E
Storage temperature T —40to +80 °C

o ®
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current I 25 50 mA
Optical output power Po 5 mwW Kink free

2.5 mw e =1l + 20 mA
Lasing wavelength Ap 1290 1310 1330 nm Py =3mW
Side-mode suppression S, 30 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 Vieo) =5V
Monitor current lg 50 A Vg, = 5V, P =3 mW
Photodiode capacitance C, 10 20 pF Vappy =5V, f=1MHz
Photosensitivity saturation Vg, 2 \
voltage
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HL1341FG

Optical output power, Pg (mW)

Optical Output Power vs.

Forward Current

Forward Current vs.
Forward Voltage .
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HL1341FG

Output Power Dependence of
Lasing Spectrum
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HL1341FG

Photodiode capacitance, C; (pF)
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Pulse Response of Laser Diode
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HL1341FG

Optical Output Power vs.
Monitor Current
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HL1341BF

inGaAsP LD

Description

HL1341BF is a DFB laser diode module in a 14-
pin butterfly-type package with a built-in thermo-
electronic 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 specifications —
Mode field diameter : 10.0 + 1.0 um

Cutoff wavelength : 1.10—1.20 um
Core diameter : 10 um

Outer diameter 1125 um
Jacket diameter : 900 um

Fiber length : More than 500 mm

Features

® Long wavelength light output:
Ap = 1290—1330 nm

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

® Dynamic single longitudinal mode:
S, = 35dB typ.

® High-speed modulation (1.8 Gb/s)

® Stabilized operation with built-in thermoelec-
tronic controller

Package Dimensions

30£0.15 500 min.
26+0.2
20.830.15

4-42.420.15
®

| L2582
2.78:03 | | (15.24)

2.520.15
eadbiate

(14.75) | 9£0.2

R

®

14-0.4620.1 25 max

|sz01s

1.520.15 |

(Unit: mm)
BF-type
Absolute Maximum Ratings (T = 25°C) Pin Connection (Bottom view)
Items Symbols  Values Units PO BB
Fiber optical ’ P, 1.0 mw O - SME
output power y D Th D ——
Laser diode reverse Vg, 2 \ FD
voltage ©) 0
Photodiode reverse Veeo) 15 \ 0O
voltage LD; Laser diode
Photodiode forward  Igpp, 1 mA PD; Photodiode
current Th; Thermistor
T.E.C.;T.E. cooler
Cooler current I 14 A SMF; Single-mode fiber
Operating temperature T, 0 to +60 °C
Storage temperature Tag —40to +70 °C ® 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

05 mwW le =1, + 20 mA
Lasing wavelength » 1290 1310 1330 nm P;= 0.5 mW
Side-mode suppression . 30 35 dB P, = 0.5 mW, CW
ratio
Rise time t, 0.2 ns lpias = I 10 t0 90%
Fall time t 0.3 ns lpias = Iy 90 to 10%
Photodiode dark current loark 350 nA Viep =5V
Monitor current Iy 0.3 mA Vapp =5V, P =056 mW
Photodiode capacitance C, 10 20 A pF Veppy =5V, f=1MHz
Photosensitivity saturation Vg, 2 \
voltage
Cooling capacity 4T 40 °C T, =60C, 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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HL1341BF

Fiber optical output power, Ps (mW)

Threshold current, Iy, (MA)

Optical Output Power vs.
Forward Current

| 1
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Forward current, |g (mA)

120

Threshold Current vs.
Case Temperature

100
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Case temperature, Tc ("C)

Wavelength, 1 (nm)

100

80
60 /
40 -
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20—

Forward current, I¢ (mA)
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Forward Current vs.
Forward Voltage
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Forward voltage, V¢ (V)

Temperature Dependence of
Lasing Wavelength

Pi=1.0mW
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Case temperature, Tc (°C)

2.5
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HL1341BF

Output Power Dependence of

Frequency Dependence of
Lasing Spectrum

Lasing Spectrum

Tc=25C Ps=1.0mW i5=20rnlAp-p
Iias = 0.9 I,
1.6Gb/s
P¢=0.6mW 1.2Gb/s
g g
£ @
K= -
g H
2 ® 565Mb/s
£ 5}
e Pr=0.2mW x
W poell mw j \"‘-
cw
1F=0.9 Xy P¢=0.5mW
10dB 10dB
— P T —
by VY PO
MV‘”"D'
1285 1310 1335 1285 1310 1335
Wavelength, 1 (nm) Wavelength, 4 (nm)
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HL1341BF

Photodiode capacitance, C, (pF)

Fiber optical output power, Ps(mW)

Pulse Response of Laser Diode

Frequency Response of Laser Diode

T 15
Current pulse ‘ ‘ I
i=20mA,, 10 |
DC bias  — @ i=2mAg_p
1,=0.9 Iy, 2 Tc=25 =
% T.=25C — z 5 P¢=1.0mW
c 17}
2 g
g £ 2
.g Optical pulse N 0
K &
K -\ s -5
-10
- -15
=] 500ps/div ™ 10M 100M 1G 10G
Modulation frequency, fy (Hz)
Photodiode Capacitance vs. Photodiode Dark Current vs.
Reverse Voltage Reverse Voltage
100 - 10-7
Tc=25C 2 Tc=25C
f=1MHz =
z
\ :9(
HE | o
10 = £ 108
5
o
x
]
hel A
@
1.0 8 10 at
: 5
2
Q
L
'8
0.1 10—10
0.1 1.0 10 100 0.1 1.0 10 100
Reverse voltage, Vg (V) Reverse voltage, Vg (V)
Optical Output Power vs. Thermistor Resistance vs.
Monitor Current Case Temperature
1.4 Ve =5V 1000
12 Tc=25C 3
g
1.0 -3
/ s 100
0.8 / < =S
. H <
0.6 8 N
5 \\
/ g 10
0.4 4 2 =
4 E
/I 2
0.2 = ~
1
0 250 500 750 1000 1250 -20 0 20 40 60 80
Monitor current, Is (xA) - Case temperature, Tc ('C)
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HL1341BF

Tracking Characteristics
1.4 T
APC operation

0.8
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0.4

0.2

Fiber optical output power, Ps(mW)
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-20 0 20 40 60 80

Case temperature, T¢ (°C)
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HL1341DL InGaAsP LD

Description
HL1341DL is a DFB laser diode module in a
14-pin dual-in-line type package with a built-in
thermoelectronic 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—
Mode field diameter : 10.0 = 1.0 um P s s
ackage Dimension
Cutoff wavelength - 1.10—1.20 um g ensions
Core diameter 110 um
Outer diameter 0125 um
Jacket diameter 1 900 um
Fiber length : More than 500 mm
218103 500 min. N 2::;.:2 S 9|
Features 1eay ;"”". [reel | g
® Long wavelength light output: L - I f’ B f—
Ap = 1290—1330 nm :I mT o m AP FETH
® 1.0 mW CW and pulse operation at room tem- sannos [TRSE07 z 100452007
perature 5 -
® Dynamic single longitudinal mode:
S, = 35 dB typ.
e High-speed modulation (800 Mb/s)
® Stabilized operation with built-in thermoelec-
tronic controller (Unit: mm)
DL-type
Absolute Maximum Ratings (T, = 25°C) Pin Connection (Bottom view)
items Symbols  Values Units ®
BlOlTEE]C)
Fiber optical P 1.0 mwW 1 ¢
output power VY-
SMF
Laser diode reverse  Vgp, 2 v D Th i ]:b:
voltage PD
Ph|otodiode reverse  Vgpp, 15 \% 00 T %O
voltage
OeO®RIROD
Photodiode forward leeo) 1 mA
current
Cooler current I 1.4 A l’;% f:g{o‘g;%z
Operating temperature T, 0 to +60 °C Th ;’Thermistor
T.E.C.;T.E. !
Storage temperature Teo —40to +70 °C SMF; Single—mg?ig :irber
® T.E.C.anode
@ —_
® —_
@ —_
® Case
® N.C.
@ PD cathode
PD anode
LD cathode
@ LD anode (case)
@ Thermistor
@ Thermistor
@ —
@ T.E.C.cathode
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HL1341DL

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

Items Symbols min. typ. max. Units Test conditions
" Threshold current lin 30 50 mA

Fiber optical output power P, 1.0 mwW Kink free

0.5 mw Ir = Iy + 20 MA
Lasing wavelength » 1290 1310 1330 nm P;=0.5 mW
Side-mode suppression . 30 35 dB P, = 0.5 mW, CW
ratio .
Rise time t 0.2 ns Ipias = lyns 10 to 90%
Fall time t 0.3 ns Ipias = lyns 90 t0 10%
Photodiode dark current loark 350 nA Veaep =5V
Monitor current I 0.3 mA Veepy =5V, Py =05mW
Photodiode capacitance C, 10 20 pF Vaep) =5V, f=1MHz
Photosensitivity saturation Vg, 2 \
voltage
Cooling capacity 4T 40 °C T.=60°C, P,= 0.5 mW
Cooler current [ 1.4 A AT = 40°C
Cooler voltage A 1.8 \ 47T = 40°C
Thermistor resistance Rrm 10 kQ
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HL1341DL

Fiber optical output power, P; (mW)

Threshold current, Iy (mA)

1.4

Optical Output Power vs.
Forward Current

F o 1]
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: l
(=]
<20 .
Tc=25'Cj
0 05 1.0 15 20 25

Forward voltage, Vg (V)

Temperature Dependence of
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HL1341DL

Output Power Dependence of Frequency Dependence of
Lasing Spectrum Lasing Spectrum
Tc=25C Pr=1.0mW is=20mA, .,
loias =0.9 Iy,
1.6Gb/s
I b AN
P;=0.6mW 1.2Gb/s
= o
g T J
z HAnrper P Y M ] Z PPN P g vy pr——
= (2}
5 8
£ E
.
£ B 565Mb/s
g &
P;=0.2mW
Wk el e S SOV j
cW
1F=0.9 X1y, P¢=0.5mW
10dB 10dB
T P pranpa ‘.. FYVY G
v T b "V PP
1285 1310 1335 1285 1310 1335
Wavelength, 4 (nm) Wavelength, 4 (nm)
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HL1341DL

Photodiode capacitance, C, (pF)

Fiber optical output power, P; (mW)

Pulse Response of Laser Diode

Current pulée ] ! ]
i=20mA,,
DC bias —
15=0.9 Iy,
Z Tc=25C ]
c
Q
£
o
2 Optical pulse
=
[}
o
"" 500ps/div
Photodiode Capacitance vs.
Reverse Voltage
100
Tc=25"CE
f=1MHz_
T~
Bes \
10 s
1.0
0.1
0.1 1.0 10 100
Reverse voltage, Vg (V)
Optical Output Power vs.
Monitor Current
4
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1.2 Tc=25C
1.0 7
0.8 /
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0.4 V4
0.2 V4
0 250 500 750 1000 1250

Monitor current, ls (zA)

Relative opticavl output power (dB)

Photodiode dark current, Ipagx (A)

Thermistor resistance, Ry (kQ)
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Frequency Response of Laser Diode
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10
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5
’ \
-5
-10
-15
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Modulation frequency, fy (Hz)
Photodiode Dark Current vs.
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N
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HL1341DL

Fiber optical output power, Ps(mW)

208

Tracking Characteristics

17T
APC operation
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HL1361A

—Under development—
InGaAsP LD

Description

HL1361A is a 1.3 um InGaAsP distributed-
feedback (DFB) laser diode with A/4 phase shifted.

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

Direct photo-exposure technology is employed ‘

to have fine phase-shifted grating.

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

1.0£0.2 2 Cathode
ing on a system. T
o
Features - Anode At
} w
o Long wavelength light output: L L s
A, = 1290—1330 nm s

® 5 mW CW operation at room temperature 2.0%0.15 P 2.0x0.13

e Dynamic single longitudinal mode: 325102 e
|/ oIN
S, = 38 dB typ. 2o g
e Fast pulse response: t, = 0.15 ns, t; = 0.2 ns SIIE & g
typ. Jost 5
e High-speed modulation (2.4 Gb/s)
ol « N L
al o N 2-42.3+0.15
+ + ]
N b .
bl i A
] L/
+H
@
3.0+0.15 5.020.2
(Unit: mm)
Absol Maxi Rati —_ o A-type
solute Maximum Ratings (T = 25°C) L.
Internal Circuit
Items Symbols Values Units ®
Optical output power Po 5 mwW
Reverse voltage Vg 2 Vv
. Po=" ¥ =P,
Operating temperature T, 0 to +60 °C
Storage temperature Teg 0 to +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 mW Kink free

’ 2.5 mW lp =1y, + 20 mA
Monitor power P. 1.0 mwW I =1y, + 20 mA
Lasing wavelength A, 1290 1310 1330 nm Py =3 mW
Side-mode suppression S, 30 38 dB Po =3 mW
ratio
Beam divergence 6, 30 deg. Py = 3 mW, FWHM
parallel to the junction
Beam divergence 6, 40 deg. Po = 3 mW, FWHM
perpendicular to the junction
Rise time t, 0.15 ns lyigs = lyns 10 t0 90%
Fall time t 0.2 ns loias = lyns 90 t0 10%
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HL1361AC

—Under development—

InGaAsP LD

Description

HL1361AC is a 1.3 um InGaAsP distributed-
feedback (DFB) laser diode with \/4 phase shifted.

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

Direct photo-exposure technology is employed
to have fine phase-shifted grating.

The package is compact to facilitate module as-
sembly.

Features

® Long wavelength light output:
A, = 1290—1330 nm

® 5 mW CW operation at room temperature

@ Dynamic single longitudinal mode:
S, = 38 dB typ.

® Fast pulse response: t; = 0.15 ns, t; = 0.2 ns
typ.

e High-speed modulation (2.4 Gb/s)

Absolute Maximum Ratings (T, = 25°C)

Items Symbols Values Units
Optical output power Po 5 mwW
Reverse voltage Vg 2 \
Operating temperature T, 0 to +60 °C
Storage temperature Tag 0 to +80 °C

Optical and Electrical Characteristics (T = 25°C)

Package Dimensions

! Anode

=
/ s
’_/|a‘o|5/_ 24:015 - \/— °

#1101 % Cathode
/ - -

fe= ]

091015} —wlla- o8 03
3103 Emitting pomnt|

|
L

‘0

6°0.25

Internal Circuit

(Unit: mm)

AC-type

@

Po= W 2P,

@

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

) .25 mw le =1, + 20 mA
Monitor power P 1.0 mw =1y + 20 mA
Lasing wavelength Ay 1290 1310 1330 nm Po =3 mW
Side-mode suppression S, 30 38 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, 0.15 ns lyigs = lins 10 10 90%
Fall time t 0.2 ns loias = lyns 90 t0 10%
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HL1521A

InGaAsP LD

Description

HL1521A 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 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

# Long wavelength light output:

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

Absolute Maximum Ratings (T = 25°C)

Items Symbols Values Units
Optical output power Ps 5 mW
Reverse voltage Vg 2 \
Operating temperature T, 0 to +60 °C
Storage temperature Tog 0 to +80 °C

Package Dimensions

1.0+0.2 @ Cathode
B,
I
o
1) Anode pm b
o
w
L S
+
°
2.040.15 Po 2.0+0.15
3.25%0.2
- Emitting point
o3e s
SI9IE £ i
N5’ 5
® N T 2-
I N 2-42.3+0.15
+ +H .
< ~f S
= ;
o~
o %
+H
™
3.040.1
6.0%0.2
(Unit: mm)
A-type
. .
Internal Circuit ®

Po‘—:— " P,

@

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

‘ 2.0 mw Ie = Iy, + 20 mA
Monitor power P 0.45 mwW It =, +20 mA
Lasing wavelength A, 1530 1550 1570 nm Po=3mW
Spectral width A\ 2 nm Po=3mW
Beam divergence 8, 30 deg. Py = 3 mW, FWHM
parallel to the junction
Beam divergence . 0, 40 deg. P, = 3 mW, FWHM
perpendicular to the junction
Rise time t, 0.5 ns
Fall time t 0.5 ns
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HL1521A

Optical Output Power vs.
Forward Current

T ='o‘c 25°C |50°C
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Forward Current vs.
Forward Voltage

120
100
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40
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Forward voltage, Vg (V)
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Far Field Pattern
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212 @ HITACHI

—-20

)
0o 20 40
Angle, 6. (deg.)



HL1521A

Relative optical output power (dB)

Pulse Response

Threshold Current vs.
Case Temperature

T T 100
Current pulse
[ 1 {is=20mA;., | _
, \ DC bias <é 50
> Ib=1.1Xln ~1 e =
§ § //
£ g
g 20
% Optical pulse E
o« @
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5
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Frequency Response of Laser Diode
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p-p
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Modulation frequency, fy (Hz)
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Case temperature, T¢c (°C)
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HL1521AC

inGaAsP LD

Description

HL1521AC 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

® Long wavelength light output:

A, = 1530—1570 nm
® 5 mW CW operation at room temperature
® Fast pulse response: t, tp = 0.5 ns

Absolute Maximum Ratings (T, = 25°C)

Items Symbols  Values Units
Optical output power Po 5 mwW
Reverse voltage Vg 2 \
Operating temperature T, 0 to +60 °C
Storage temperature Tag 0 to +80 °C

Package Dimensions

102
. =0y
! "Anode #1101 2 Cathode | i
K o T
NeF
18:015 . - o
- o N, e,
’ 1P '
. ° .
: . ) :
2! <4:/ / ¥ o
4 R SEFR ‘
-t 9 1 == =] 1
H ‘Po |
08015} - o803 i
3703 Emung pony]
[ 6025 4

| — j
fz
-hg |
(Unit: mm)
AC-type
Internal Circuit
®
Po=—" ¥ LeP,
@

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

’ 2.0 mw le=1l,+20 mA
Monitor power [ 0.45 mwW le =1, +20 mA
Lasing wavelength A, 1530 1550 1570 nm Po=3mW
Spectral width 4N 2 nm Po=3mW
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

214 @ HITACHI



HL1521AC

Optical output power, Pg (mW)

Relative intensity

Optical Output Power vs.
Forward Current

Forward Current vs.
Forward Voltage
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HL1521AC

Threshold Current vs.

Pulse Response Case Temperature
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HL1521FG

InGaAsP LD

Description

HL1521FG is a 1.55 um InGaAsP laser diode
with buried heterostructure.

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-
put from a built-in photodiode.

Features

® [ong wavelength light output:
= 1530—1570 nm
® 5 mW CW operation at room temperature
e Built-in photodiode for monitoring laser output
e Fast pulse response: t, t = 0.5 ns

Absolute Maximum Ratings (T, = 25°C)

Items Symbols Values Units
Optical output power Po 5 mW
Laser diode reverse Vo) 2 v
voltage

Photodiode reverse Vi) 15 \
voltage

Photodiode forward leep) 1 mA
current

Operating temperature T, 0 to +60 °C
Storage temperature Tog —40to +80 °C

Package Dimensions

‘?oua
- |g| :

Notes: Optica path: .55 e
efraction indox of window
gn.- 1.46-1.53

o+  frodrortuira
- _f Photodiods anode
$2.54+0.25
- (Unit: mm)
FG-type
Internal Circuit ®
—
!
<—B—X Lo, !
Glass wundow 4
®

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

Items Symbols min. typ. max. Units Test conditions
Threshold current b 30 50 mA
Optical output power Po 5 mwW Kink free

1.5 mwW le = I, + 20 mA
Lasing wavelength A, 1530 1550 1570 nm Po=3mW
Spectral width Ax 2 nm Po =3 mW
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
Photodiode dark current IpaRk 350 nA Vgpoy =5V
Monitor current ls 50 A Vipny = 5V, Po =3 mW
Photodiode capacitance C, 10 20 pF Veppy =5V, f=1MHz
Photosensitivity saturation Vi, 2 \
voltage
Rise time t, 0.5 ns lyias = ls 10 t0 90%
Fall time " 0.5 ns lyias = e 90 t0 10%

" @HITACHI
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HL1521FG

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
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HL1521FG

Photodiode dark current, lpagk (A)

Photodiode Dark Current vs.
Reverse Voltage

G HITACHI

Photodiode Capacitance vs.
Reverse Voltage
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HL1541A InGaAsP LD

Description
HL1541A 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 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 oro @ Cathode
Features 2
. @ Anode Pm 3
o Long wavelength light output: e
A, = 1530—1570 nm E
® 5 mW CW operation at room temperature ] — a
® Dynamic single longitudinal mode: 2.040.15 PO 5 oxons
S, = 35dB typ. 3.25%0.2
e Fast pulse response: t, tr = 0.5 ns . Emitting point o
Sle| s
SalEE -
Slgls 8 S
3
o N
g S| o \J 2-¢2.3+0.15
3 &ls
S | s :
/I
o
9
o
. . o 3.0£0.150——=
Absolute Maximum Ratings (T = 25°C) -020. nit. )
nit: mm,
Items Symbols  Values Units ’ A-type
Optical output power Po 5 mw Internal Circuit ®
Reverse voltage Vi 2 \"
Operating temperature T, 0to +60 - °C Po=-Y 2P,
Storage temperature Teo 0 to +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
15 mw le =l + 20 MA
Monitor power [ 0.5 mwW le =1, + 20 mA
Lasing wavelength A, 1530 1550 1570 nm Po =3 mW
Side-mode suppression S, 30 35 dB Po =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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HL1541A

Optical output power, Pg (mW)

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage -
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HL1541A

Output Power Dependence of

Lasing Spectrum
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Frequency Dependence of
Lasing Spectrum
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HL1541A

Threshold current, |y, (MA)

Pulse Response of Laser Diode
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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 Long wavelength light output:
Ap = 1530—1570 nm
® 5 mW CW operation at room temperature
® Dynamic single longitudinal mode:
S, = 35 dB typ.
® Fast pulse response: t, tr =< 0.5 ns

Absolute Maximum Ratings (T, = 25°C)

Package Dimensions

1 Anode $11-01 2 Cathode \’- —1‘
b e .
N W
. 187015 247015 N\ == °,
2 1Pm h “’l
~ o
° -
@ 1 °
=f ! 7 ~
ol 7
L =2 I
‘Jl IS !
0.9°0.15/ . <o8-0 '
e 303 Emitting pouﬁj
- 6025 J

75:0015

175015

1.55°0.2
152702
Ermitting point

AC-type
Internal Circuit

(Unit: mm)

Items Symbols Values Units
Optical output power Po 5 mwW
Reverse voltage Vg 2 \
Operating temperature T, 0 to +60 °C Po=—" Y = Pm
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 Po 5 mwW Kink free
1.5 mW le =1, + 20 mA
Monitor power ' 0.5 mwW Ile = I, + 20 mA
Lasing wavelength . 1530 1550 1570 nm P, =3 mW
Side-mode suppression S, 30 35 dB Po=3mW
ratio
Beam divergence 6, 30 deg. Py =3 mW, FWHM
parallel to the junction
Beam djvergence ) . 6, 40 deg. Py =3 mW, FWHM.
perpendicular to the junction
Rise time t, 0.5 ns
Fall time v t 0.5 ns
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HL1541AC

Optical output power, Pg (mW)

Optical Output Power vs.
Forward Current

Forward Current vs.
Forward Voltage
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HL1541AC

226

Output Power Dependence of

Lasing Spectrum
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Frequency Dependence of

Lasing Spectrum
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HL1541AC

Threshold current, ly, (mA)

Pulse Response of Laser Diode

Frequency Response of Laser Diode
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HL1541FG

InGaAsP LD

Description

HL1541FG 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 laser beam is output through the glass win-
dow in the package. Monitoring current is output
from a built-in photodiode.

Features

o [ong wavelength light output:
Ap = 1530—1570 nm
® 5 mW CW operation at room temperature
® Dynamic single longitudinal mode:
S, = 35 dB typ.
@ Built-in photodiode for monitoring laser output
e Fast pulse response: t, t = 0.5 ns

Absolute Maximum Ratings (T = 25°C)

Items Symbols Values Units
Optical output power Po 5 mW
Laser diode reverse  Vpp, 2 \
voltage

Photodiode reverse Vrep) 15 '
voltage

Photodiode forward leep) 1 mA
current

Operating temperature Topr 0 to +60 °C
Storage temperature Tog —40to +80 °C

e

15201

141
i
ey

- |

—
4

5

[®

s

3

Internal Circuit

ol 1PD:
Po Lo, !
_ J

Glass window Lt

Notes: Optical path: 2 55 mm
Refrs

raction index of window
lass: 1.46- 153

@ Laser diode cathode

@ Laser diode anode (Case)
® Photodiode anode

@® Photodiode cathode

(Unit: mm)

228 @ HITACHI



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

15 3.0 mw Ie = Iy + 20 MA
Lasing wavelength A, 1530 1550 1570 nm Py =3 mW
Side-mode suppression . 30 35 dB Po=3mW
ratio
Beam divergence 6, 30 deg. Py = 3 mW, FWHM
parallel to the junction
Beam divergence 6. 40 deg. P, = 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 Veepy =5V
Monitor current Is 50 pA Vipoy =5V, Po =3 mW
Photodiode capacitance C, 10 20 pF Vo) =5V, f=1MHz
Photosensitivity saturation Vg, 2 \

voltage

@ HITACHI
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HL1541FG

Optical output power, Pg (mW)

230

Optical Output Power vs. Forward Current vs.
Forward Current Forward \oltage
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HL1541FG

Output Power Dependence of Frequency Dependence of
Lasing Spectrum Lasing Spectrum
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HL1541FG

Pulse Response of Laser Diode
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HL1541FG

Optical output power, Pg (mW)

Optical Output Power vs.
Monitor Current

T
Tc=25C
Vrpp)=5V

/
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Monitor current, Ig (zA)
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HL1541BF

inGaAsP LD

Description

HL1541BF is a DFB laser diode module in a 14-
pin butterfly-type package with a built-in thermo-
electronic 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 specifications—
Mode field diameter : 10.0 = 1.0 um

Cutoff wavelength  : 1.10—1.20 um

Core diameter : 10 um

Outer diameter © 125 um

Jacket diameter 1 900 um

Fiber length . More than 500 mm
Features

® Long wavelength light output:
Ap = 1530—1570 nm

e 1.0 mW CW and pulse operation at room tem-
perature

® Dynamic single longitudinal mode:
S, = 35dB typ.

e High-speed modulation (1.8 Gb/s)

® Stabilized operation with built-in thermoelec-
tronic controller

Package Dimensions

305005 . s00mn

T a0s0s_ 1
- =l .
H T |

]
TP P
ol

25802

2.78:03 | | 1524

|620.15

1.5:0.15,

(Unit: mm)
BF-type
Absolute Maximum Ratings (T, = 25°C) Pin Connection (Bottom view)
Items Symbols  Values Units POVD2BG
Fiber optical P, 1.0 mw O e
output power ¥y LD :}:E
Laser diode reverse Vrwo) 2 Vv O FD
voltage o
Photodiode reverse Vireo) 15 " ©®
voltage
: LD; Laser diode
‘I:Sgt::tlode forward [y 1 mA PD: Photodiode
Th; Thermistor
Cooler current le 14 A T.E.C.;T.E. cooler
. SMF; Si - i
Operating temperature T, 0 to +60 °c Single-mode fiber
Storage temperature Tag —40to +70 °C
@® 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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HL1541BF

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

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

0.3 mw I = l,, + 20 mA
Lasing wavelength A, 1530 1550 1570 nm P;= 0.5 mW
Side-mode suppression g 30 35 dB P, = 0.5 mW, CW
Rise time t, 0.2 ns lpias = lne 10 10 90%
Fall time t; 0.3 ns lpias = I 90 to 10%
Photodiode dark current lbark 350 nA Vapoy =5V
Monitor current lg 0.3 mA Vappy =5V, P;=05mW
Photodiode capacitance [oX 10 20 pF Veepy =5V, f=1MHz
Photosensitivity saturation Vg, 2 \Y
voltage
Cooling capacity 4T 40 °C T.=60°C,P,=0.5 mw
Cooler current le 14 AT =40°C
Cooler voltage Ve 1.8 " 4T=40°C
Thermistor resistance Rm 10 kQ

@ HITACHI
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HL1541BF

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
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HL1541BF

Output Power Dependence of Frequency Dependence of
Lasing Spectrum Lasing Spectrum
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HL1541BF

Fiber optical output power, Ps(mA)
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Pulse Response of Laser Diode
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Frequency Response of Laser Diode
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HL1541BF

Fiber optical output power, P;(mA)
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Tracking Characteristics
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HL1541DL

inGaAsP LD

Description

HL1541DL is a DFB laser diode module in a
14-pin dual-in-line type package with a built-in
thermoelectronic 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—
Mode field diameter : 10.0 = 1.0 um
Cutoff wavelength  : 1.10—1.20 um

Core diameter 0 10 um

Outer diameter : 125 um

Jacket diameter : 900 wm

Fiber length : More than 500 mm
Features

® Long wavelength light output:
Ap = 1530—1570 nm

e 1.00mW CW and pulse operation at room tem-
perature

e Dynamic single longitudinal mode:
S, = 35 dB typ.

e High-speed modulation (800 Mb/s)

e Stabilized operation with built-in thermoelec-
tronic controller

Absolute Maximum Ratings (T = 25°C)

6.0:0.35
102103
11.820.3

| [
z

(&) 2-0.2:0.15

10-40.45£0.07

7.62:02

Pin Connection (Bottom view)

©
£
S
S
S
|8
2|5
o
9
ezssas _w
7.720.15,

(Unit: mm)

DL-type

Items Symbols  Values Units
Fiber optical P; 1.0 mw QOOR®
output power O
Laser diode reverse  Vgp, 2 \ SMF
Photodiode reverse Vaen) 15 \
voltage 00 T oot
Photodiode forward  lep, 1 mA DEGO®R@D
current
Cooler current le 14 A LD: Laser diode
Operating temperature T, 0 to +60 °C PD; Photodiode

N Th; Thermistor
Storage temperature Tag —40t0 +70 °C T.E.C.:T.E. cooler

SMF; Single-mode fiber

REEISHICIERICCICIDC]

T. E. C. anode

Case

N.C.

PD cathode

PD anode

LD cathode

LD anode (case)
Thermistor
Thermistor

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
Fiberoptical output power Py 1.0 mwW Kink free

0.3 mw Ie = Iy, -+ 20 MA
Lasing wavelength o 1530 1550 1570 nm P;=0.5mW
Side-mode suppression . 30 35 dB P;= 0.5 mW, CW
ratio )
Rise time t, 0.2 ns lpias = lns 10 t0 90%
Fall time t; 0.3 ns lpias = ks 90 10 10%

- Photodiode dark current  lpape 350 nA Ve =5V

Monitor current ls 0.3 mA Ve =5V, Py=0.5 mW
Photodiode capacitance C, 10 20 pF Vgapoy =5V, f=1MHz
Photosensitivity saturation Vg, 2 \"
voltage
Cooling capacity 47 40 °C T, = 60°C, P, = 0.5 mW
Cooler current le 1.4 A 4T = 40°C
Cooler voltage Ve 1.8 \ 4T = 40°C
Thermistor resistance Rrm 10 kQ
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Threshold current, Iy, (mA)

Fiber optical output power, P; (mW)
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HL1541DL

10dB

Output Power Dependence of
Lasing Spectrum
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HL1541DL

Pulse Response of Laser Diode Frequency Response of Laser Diode
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Fiber optical output power, P;(mw)

Tracking Characteristics
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HL1541DM

Description

HL1541DM 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 equipment.

The laser beam comes out from the connected
single-mode fiber; monitoring current by a built-in
photodiode.

— Fiber specifications —

Mode field diameter : 10.0 = 1.0 um

InGaAsP LD

Cutoff wavelength  : 1.10—1.20 um
Core diameter : 10 um

Outer diameter 1 125 um
Jacket diameter : 900 um

Fiber length

: More than 500 mm

Package Dimensions

Features
@ Long wavelength light output: 1.3:0.1_ 20.32:01 500min
A, = 1530—1570 nm o
& 1.2 mW CW and pulse operation at room tem- S
perature P L
@ Dynamic single longitudinal mode: ]
Sr = 35 dB typ. 2.54+0.2 e
® Fast pulse response: t; = 0.2 ns, t; = 0.3 ns typ. 384:02] | (6241 | ©
® Built-in photodiode for monitoring laser output ©
® Package with thinner height 23:0.15
19.1+0.15 E E
12.7+0.15 | |£]@
Absolute Maximum Ratings (T = 25°C) 24242018 / ;

14-40.45+0.07

Items Symbols Values Units 7.62:02
Fiber optical P, 1.2 mwW
output power DM-type (Unit : mm)
\l;giitzfg glode reverse  Vgp 2 v Pin Connection (Bottom view)
Photodiode reverse Vo) 15 \"
voltage
Photodiode forward I pp, 1 mA OGO
current % eeee
Operating temperature T, 0 to +50 °C °gc000°
[YOOURY
Storage temperature Tag —40to +60 °C
i N.C
@ N.C
@ N.C
@ N.C
& Case
@ N.C
@ PDCathode
@ PD Anode

246

@ LD Cathode
10 LD Anode (Case)
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HL1541DM

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

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

0.3 mwW le=1,+ 20 mA
Lasing wavelength A, 1530 1550 1570 nm P;=0.5mW
Side-mode suppression . 30 35 dB P; = 0.5 mW, CW
ratio
Rise time t, 0.2 ns lpias = lyne 10 t0 90%
Fall time t 0.3 ns lias = lgns 90 t0 10%
Photodiode dark current loark 350 nA Vgpoy =5V
Monitor current lg 0.15 mA Veep =5V, Py=05mW
Photodiode capacitance C, 10 20 pF Vaepy =5V, f=1MHz
Photosensitivity saturation Vg, 2 \

voltage

@ HITACHI
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HL1541DM

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
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HL1541DM

Output Power Dependence of

Frequency Dependence of
Lasing Spectrum

Lasing Spectrum
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HL1541DM

Pulse Response of Laser Diode
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HL1561A

InGaAsP LD

Description
HL1561A is a 1.55 um InGaAsP distributed- A
feedback (DFB) laser diode with A/4 phase shifted.
It is suitable as a light source in high-bit-rate,
long-distance fiberoptic communications and vari-
ous other types of optical equipment.
Direct photo-exposure technology is employed
to have fine phase-shifted grating.
The package is convenient for system testing be- . .
cause the laser chip is mounted on its stem. This Package Dimensions
device should be hermetically sealed before mount-
H 1.010.2 2 Cathode
ing on a system. 1
™
o
Features 1 Anode "’"‘ 5
. : —e
e [ong wavelength light output: 1 o
Ap = 1530—1570 nm 5
® 5 mW CW operation at room temperature 2.00.1 PO 40.013
e Dynamic single longitudinal mode: 3286002 T T
Sr — 38 dB typ © Emitting point ©
=N (=3
® Fast pulse response: t, = 0.15 ns, t; = 0.2 ns typ. Slo|f . s
® High-speed modulation (2.4 Gb/s) N2Ee S
{ S
% % NT_"@’" 2-42.3:0.15
4| «f o
oI J
- = w0
/4.
] L/
+
™
3.0+0.15 5.020.2
. o o (Unit: mm)
Absolute Maximum Ratings (T, = 25°C) A-type I
Items Symbols  Values Units Internal Circuit
Optical output power Po 5 mwW
Reverse voltage Vg 2 Vv Po=Y 2P,
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 Ly, 25 50 mA
Optical output power Po 5 mwW Kink free
15 mwW I = I, + 20 mA
Monitor power m 0.6 mW le =l + 20 mA
Lasing wavelength A, 1530 1550 1570 nm Py =3 mW
Side-mode suppression S, 30 38 dB Po=3mW
ratio
Beam divergence 6, 30 deg. Py = 3 mW, FWHM
parallel to the junction
Beam divergence 6, 40 deg. Po=3mW, FWHM
perpendicular to the junction '
Rise time t, 0.15 ns 10 to 90%
Fall time t 0.2 ns 90 to 10%
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HL1561A
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Optical output power, Pg (mW)

Optical Output Power vs.
Forward Current
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HL1561A

Output Power Dependence of
Lasing Spectrum
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HL1561A

Pulse Response of Laser Diode Frequency Response of Laser Diode
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HL1561AC

InGaAsP LD

Description

HL1561AC is a 1.55 um InGaAsP distributed-
feedback (DFB) laser diode with \/4 phase shifted.

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

Direct photo-exposure technology is employed
to have fine phase-shifted grating.

The package is compact to facilitate module as-
sembly.

Features

e Long wavelength light output:

Ap = 1530—1570 nm
5 mW CW operation at room temperature
Dynamic single longitudinal mode:

S, = 38 dB typ.

High-speed modulation (2.4 Gb/s)

Absolute Maximum Ratings (T = 25°C)

Fast pulse response: t. = 0.15 ns, t; = 0.2 ns typ.

Package Dimensions

! Anode

#1.1:0.1 2 Cathode
) S

24:0.15

g /
J18+015 /

. i
/

Pm

FOB‘O:{
1
ﬁj

2:0.1 [s:oa
2201 [ 8203

09+0.1

370.3_Emitting poiny

6:0.

1.05-0.2 A_—F
T L
o B E
EH
AC-t (Unit: mm)
-type

Internal Circuit

Items Symbols Values Units

Optical output power Po 5 mwW

Reverse voltage Vi 2 \ Po=—" Y t=Pn

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 Iy 25 50 mA

Optical output power Po 5 mwW Kink free

1.5 mW le =l + 20 mA

Monitor power P 0.6 mw le=ln+20 mA
Lasing wavelength A, 1530 1570 1570 nm Po =3 mW
Side-mode suppression S, 30 38 dB Po=3mW

ratio

Beam divergence p 30 deg. Py =3 mW, FWHM
parallel to the junction \ /

Beam divergence. 0, 40 deg. Po=3 W, FWHM
perpendicular to the junction 4 P
Rise time t, 0.15 ns 10 to 90%

Fall time t 0.2 ns 90 to 10%
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HL1561AC

Optical Output Power vs.

Forward Current vs.
Forward Current

Forward Voltage
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Output Power Dependence of

. Frequency Dependence of
Lasing Spectrum -

Lasing Spectrum
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HL1561AC

Pulse Response of Laser Diode
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Frequency Response of Laser Diode
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HL1561BF

—Under development—

InGaAsP LD

Description

HLI1561BF is a A/4 phase shifted DFB laser
diode module in a 14-pin butterfly-type package
with a built-in thermoelectronic controller and con-
nected 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 specifications —
Mode field diameter : 10.0 = 1.0 um

Cutoff wavelength @ 1.10—1.20 um
Core diameter : 10 um

Outer diameter 1125 um
Jacket diameter 1 900 um

Fiber length . More than 500 mm

Features

® Long wavelength light output:
Ap = 1530—1570 nm

e 1.0 mW CW and pulse operation at room tem-
perature

® Dynamic single longitudinal mode:
S, = 38 dB typ.

® High-speed modulation (2.4 Gb/s)

e Stabilized operation with built-in thermoelec-
tronic controller

Absolute Maximum Ratings (T, = 25°C)

Items Symbols Values Units
Fiber optical Py 1.0 mwW
output power

Laser diode reverse Vawo 2 \"
voltage

Photodiode reverse Vo) 15 \"
voltage

Photodiode forward leep) 1 ~mA
current

Cooler current le 1.4 A
Operating temperature T, 0 to +60 °C
Storage temperature Tag —40to +70 °C

Package Dimensions

301015 500 min,
26:0.2

Aer»"? 8101 Lﬂ. 7

|
| |
i
|
|
MII semacots
14
L2sara2

278103 | | 115.24)

14-03-007

H:“E
A

(Unit: mm)
BF-type
Pin Connection (Bottom view)
POVYRCB
O SMF
| — |
O

LD; Laser diode

PD; Photodiode

Th; Thermistor
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

PORCERPO®OOO
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HL1561BF

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

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

0.3 mwW It =1y, + 20 mA
Lasing wavelength A, 1530 1550 1570 nm P,=0.5mW
Sidp-mode suppression . 30 38 dB P;= 0.5 mW, CW
ratio
Rise time t, 0.15 ns lias = b 10 t0 90%
Fall time t; 0.2 ns lyias = lins 90 t0 10%
Photodiode dark current Ipark 150 nA Vo =5V
Monitor current lg 0.3 mA Vaen) =5V, Py =05 mW
Photodiode capacitance C, 10 20 pF Vieoy =5V, f=1 MHz
Photosensitivity saturation Vg, 2 \
voltage
Cooling capacity 4T 40 °C T, = 60°C, P, = 0.5 mW
Cooler current [ 1.4 4T = 40°C
Cooler voltage V¢ 1.8 \ 4T = 40°C
Thermistor resistance Rrw 10 kQ
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Infrared Emitting Diodes



Product Lineup

Packages

Chips R RG SG VG MA ML SL cL TR
HLP30  HLP20R  HLP20RG

—HLP40R —HLP40RG
HE7601 HHE76015G,
HE8403  HE8403R HE8403SG HEB403ML
HE8404 tHEB4045G]
HE8805 HE8B0SVG
HE8806 HE8806VG
HE8807 HEB807SG HE8807SL {HES807CL;
HEB810 (HEBET0MA]
HE8811 HE8811
HE8812 {HE8812SG!
HE1301 HE1301R HE1301SG HE1301ML
"] New product

L Z_"_3 Under development
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HLPZOR,HLP30R,HLP40R o GaAlAs IRED

Description

HLP20R, HLP30R and HLP40R 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

o High efficiency Package Dimensions

® Selection from a wide range of wavelength and
output power

® Narrow spectral width

¢5.4+0.2

$4.210.2
(£0.6)

AT

IS
MU B S

0.3)
0.15

1.15

0.1 —t=

2

0.35

Absolute Maximum Ratings (T, = 25°C) 2 10,4520, 1ol 2. Cathode
Items Symbols Values Units H03 (Unit: mm)
Forward current e 250 mA R-type

230+ ma | Internal Circuit
Reverse voltage Va 3 \ ®
Tolerable power P4 600 mwW '
dissipation
Operating temperature T, —20 to +40**°C s
Storage temperature T —40 to +60**°C
* Value for devices with A, from 735 nm to 785 nm. ®

** Value for conditions without condensation.
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HLP20R,HLP30R,HLP40R

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

Items Symbols min. typ. max. Units Test conditions
Optical output power Py *k mW l- =200 mA
Peak wavelength A, ok nm e = 200 mA
Spectral width an 30 60 nm I = 200 mA
Beam divergence 0y 180 deg. l- =200 mA
Forward voltage Vi 17 2.3 v I = 200 mA

2.0* 2.6* \ l- = 200 mA
Reverse current ln 30 pA Vp=3V
Capacitance C, 30 pF Ve=0V,f=1MHz
Rise time -t 12 ns I =50 mA

20* ns l. = 50 mA
Fall time t; 12 ns Il =50 mA

20* ns l =50 mA

* Value for devices with A, from 735 nm to 785 nm.
** HLP20R-HLP40R are grouped with A, and P, as follows.

A, (nm) Py (mW)
Grades min. typ. max. 15 (min.) 25 (min.) 35 (min.)
A 735 760 785 HLP20R HLP30R HLP40R
B 775 800 825 : HLP30R HLP40R
Cc 815 840 865 HLP30R HLP40R
D 855 880 905 HLP30R HLP40R
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HLP20R,HLP30R,HLP40R

Optical Output Power vs.

Forward Current vs.
Forward Current

Forward Voltage
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HLP20RG,HLP30RG,HLP40RG GaaiAs IRED

Description

HLP20RG, HLP30RG and HLP40RG are
GaAlAs infrared emitting diodes with single hetero-
junction structure.

They offer a wide range of wavelength and out-
put power, and are suitable for various types of
optical equipment.

Hermetic sealing of the package achieves high

reliability.

Features Package Dimensions

@ High efficiency 464102 &

e Selection from a wide range of wavelength and T mesoz 0
output power [‘,._M'o‘z Nk

@ Narrow spectral width

=0.2

..H.og,
1422

(2-$1.05)

Note: Refraction index
of window glass
:1.48
1. Anode

2. Cathode
2.54%0.35
(Unit: mm)
RG-type
Absolute Maximum Ratings (T, = 25°C)
ftems Symbols Values Units Internal Circuit
Forward current - le 250 mA
230* mA ®
Reverse voltage Vg 3 \
Tolerable power P 600 mwW
dissipation ‘ L
Operating temperature T, —20to+60 °C
Storage temperature T, —40to +80 °C @

* Value for devices with A, from 735 nm to 785 nm.
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HLP20RG,HLP30RG,HLP40ORG

Optical and Electrical Characteristics (T.=25°C)
Items Symbols min. typ. max. Units Test conditions ﬂ'
Optical output power Py ** mwW I = 200 mA
Peak wavelength A, o nm lr =200 mA
Spectral width an . 30 60 nm I =200 mA
Beam divergence 0y 120 deg. I =200 mA
Forward voltage Ve 1.7 2.3 \ I =200 mA
2.0* 2.6* \ le =200 mA
Reverse current lq 30 pA Ve=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 I, =50 mA
20* ns le =50 mA
* Value for devices with A, from 735 nm to 785 nm.
** HLP20RG-HLP40RG are grouped with A, and P, as follows.
Ay (nm) Py (mW)
Grades min typ. max. 7 (min.) 12 (min.) 17 (min.)
A 735 760 - 785 HLP20RG HLP30RG HLP40RG
B 775 800 825 HLP30RG HLP40RG
C 815 840 865 HLP30RG HLP40RG
D 855 880 905 HLP30RG HLP40RG
G HITACHI
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HLP20RG,HLP30RG,HLP40RG

Optical Output Power vs.

Forward Current

Forward Current vs.
Forward Voltage
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HE7601SG

—Under development—
GaAlAs IRED

Description

HE7601SG is a 0.77 um GaAlAs infrared emit-
ting 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 optical control-
ling equipment and sensors.

Hermetic sealing of the package achieves high
reliability.

Features

® High power output: P, = 30 mW
® Fast pulse response: t, = 5ns, tr = 7ns typ.

Absolute Maximum Ratings (T = 25°C)

Items Symbols Values Units
Forward current Ie 250 mA
Reverse voltage Vg 3 \"
Operating temperature T, —20to +60 °C

Storage temperature T, —40to +90 °C

stg

Package Dimensions

#5.420

2

$4.65%0.2

=0.2

[‘r_uo;oz_.l

=/

s

0.5+0. z——‘f ——=0.65
2.7%02

1452

1. Anode
2. Cathode

(Unit: mm)

SG-type
Internal Circuit

O)

®

L

Note: Refraction index of
window glass: 1.48

Optical and Electrical Characteristics (T = 25°C)

Items Symbols min. typ. max. Units Test conditions
Optical output power Po 30 mwW l. = 200 mA

Peak wavelength A, 740 770 800 nm I. = 200 mA
Spectral width 4x 50 nm l. = 200 mA
Forward voltage Ve 25 Vv l. = 200 mA
Reverse current ™ 100 pA Ve=3V
Capacitance ) C, 30 pF Vg=0V,f=1MHz
Rise time t, 5 ns le =50 mA

Fall time t 7 ns Il =50 mA

@ HITACHI
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HE8403R GaAlAs IRED

Description

HEB8403R is a 0.8 um GaAlAs infrared emitling
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 hermetically sealed be-
fore mounting on a system.

Features

® High efficiency and high brightness output
® High frequency response
® Excellent light-current linearity

$5.4+0.2

o #4.2302

(40.4) .‘ 3
2

(0.3)

I
I

0.35+0.1
4+2

2-40.45+0.1—=H 2. Cathode

Absolute Maximum Ratings (T = 25°C) S (Unit: mem)
items Symbols  Values Units R-type

Forward current I 150 mA Internal Circuit

Reverse voltage Vi 3 \% [O)

Tolerable power Py 350 mwW

dissipation

Operating temperature T, —20 to +40* °C % A

Storage temperature T, —40 to +60* °C

* Value for conditions without condensation. ®

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

Items Symbols min. typ. max. Units Test conditions
Fiber optical output power P* 50 80 pw I =100 mA

~ Peak wavelength A, 800 840 900 nm Il =100 mA
Spectral width 4\ ) 50 nm Il =100 mA
Forward voltage Ve 2.5 v Il =100 mA
Reverse current N 100 pA Ve=3V
Capacitance C, 10 pF Ve=0V, f=1MHz
Rise time t, 5 ns - = 50 mA
Fall time t; 7 ns l. = 50 mA

* At Gl 50/125 fiber end.
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HE8403R

Fiber optical output power,Pf (xW)

Relative radiation intensity (%)

Optical Output Power vs.
Forward Current
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Forward Current vs.
Forward Voltage
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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
® High frequency response
o Excellent light-current linearity

Absolute Maximum Ratings (T, = 25°C)

items Symbols  Values Units
Forward current le 150 mA
Reverse voltage Vg 3 \
Tolerable power Py 350 mw
dissipation

Operating temperature T, —20to +60 °C
Storage temperature T, —40to +90 °C

stg

Optical and Electrical Characteristics (T = 25°C)

Package Dimensions

#54:02

" 4.
mesio2 | o
[ESEIR

J ' #’;f

i 1 ~i

. N b
T i 1

2-40.45-0.1 7 - m ° :!

v A

(2-41.05)

Note: Refraction index of
window glass: 1.48

| 1. Anode
’ N 2.54°0.39 2. Cathode
4
4 .
(Unit: mm)

SG-type

Internal Circuit

®o—i¢—0

Items Symbols min. typ. max. Units Test conditions
Fiber optical output power P* 40 80 uw I =100 mA

Peak wavelength A, 800 840 900 nm Il =100 mA
Spectral width A4\ 50 nm I =100 mA
Forward voltage Ve 25 \ e =100 mA
Reverse current Is 100 A V=3V
Capacitance C, 10 pF Ve=0V,f=1MHz
Rise time ) t, 5 ns Ie = 50 mA

Fall time t; 7 ns Ir = 50 mA

* At Gl 50/125 fiber end through rod lens.
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HEB8403SG

Fiber optical output power, Pt (zW)

Relative radiation intensity (%)

Optical Output Power vs.
Forward Current
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HE8403ML

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

-@ High efficiency and high brightness output
® High frequency response
® FExcellent 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 mwW
dissipation

Operating temperature T, —20to +60 °C
Storage temperature T, —40to +90 °C

Optical and Electrical Characteristics (T = 25°C)

Package Dimensions

#5.4:0.2

#4.7+0.2

Internal Circuit

%Lasm.z —=t—t=—(0.65)
14£2 3.840.2

1. Anode
2. Cathode

(Unit: mm)

ML-type

®

L

®

Items Symbols min. typ. max. Units Test conditions
Fiber optical output power P/* 50 80 uw I = 100 mA

Peak wavelength A, 800 840 900 nm I =100 mA
Spectral width 4\ 50 nm |- =100 mA
Forward voltage Ve 25 \" I =100 mA
Reverse current [N 100 pA Vg=3V
Capacitance C, 10 pF Vg=0V,f=1MHz
Rise time t, 5 ns lr =50 mA

Fall time t 7 ns Il =50 mA

* At Gl 50/125 fiber end.
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HE8403ML

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
100 150
= 80
o £
5 < 100
& 60 g
s g —Tc=60"C
g E 25
3 40 5 —-20C
g E 50
8. -
° 20
[
2
[
0 50 100 150 0 0.5 1.0 1.6 2.0 25 3.0
Forward current, | g (mA) Forward voltage, VE (V)
Spectral Distribution Pulse Response
100 Py, T T T 5
Te=25C Current pulse Tc=25C
S 4
QO
€ g0
z . |
g 3 |
E 60 g "g
s £
L [
g / \ % Optical pulse
3 40 A X o
g / \ )
3 20 I \
o«
0
-80  -40 A 40 80 10ns/div. fa—ed]
Wavelength, A (nm)
Coupling Characteristics
(=)=0-(+)5 . §
re— O [} 1.
Fiber 2 1-0T'G1'50 fiber 2 O GI50 fiber
508 50.8
— £ / \| z-z, 15 / \| [x-0
- 0.6 - -0.6 -0
2ol / \ 2 / N
F 0.4 \ £0.4 %
el o
= o2 o2 '//
© []
E O S £ 0
S -150 -100 -50 0 50 100 1608-1000 -500 0 500 1000
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fiber positioning error fiber positioning error

2Zy: Focal point of lens
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HES403TR

GaAlAs IRED

Description

HE8403TR is a 0.8 um GaAlAs infrared emit-
ting diode with double heterojunction structure,
which provides high speed response.

The package with a receptacle is easily connected
with FC-type connector; 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
@ High frequency response
® Wide operating-temperature range:

Topr = —20 to +85°C

Package Dimensions

¢9:0.3 M8x0.75

FC-type

+0.3

4.5

5+1

2-¢0.45

$6.5+0.3
e,/
19:0.3 <
8,
2
13.45+0.1 D R4 5max

92+0.3

2.54+0.35
1. Anode

Absolute Maximum Ratings (T, = 25°C) 2. Cathode
Items Symbols  Values Units TR-type (Unit : mm)
Forward current e 150 mA Internal Circuit

Reverse voltage Vg 3 \

Tolerable power ®

dissipation Pq 350 mw

Operating temperature T, —20to+85 °C -2

Storage temperature T, —40 to +100 °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 4\ 50 nm I =100 mA
Forward voltage Ve 25 " le =100 mA
Capacitance C, 10 pF Vg=0V, f=1MHz
Rise time t, 5 ns le =50 mA

Fall time t 7 ns Il =50 mA

* At Gl 50/125 fiber end.
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HE8403TR

Fiber optical output power, P¢(¢W)

Relative radiation intensity (%)

Optical Output Power vs.
Forward Current
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—Under development—

HE8404SG GaAlAs IRED

Description

HE8404SG is a 0.82 um GaAlAs infrared emit-
ting 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 optical control-
ling equipment and sensors.

Hermetic sealing of the package achieves high

reliability.
Features
@ High power output: P, = 40 mW Package Dimensions
® Fast pulse response: t. = 5ns, t; = 7ns typ.
#5402
- -
#4.65°02
(el
r 11
- |
T
]

27-02
7:0.2

LK‘A
05702t —~+=06502

~
\
s
IS
&
S
T
i
i
I
a2

2-61.05)

Note: Refraction index of
window glass: 1.48

, . 1. Anode
0%/ 2.54:0.39) 2. Cathode

SG-type (Unit: mm)
Internal Circuit
Absolute Maximum Ratings (T, = 25°C) O]
Items Symbols  Values Units
Forward current I 250 mA Z—
Reverse voltage Vg 3 \
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 Py 40 mwW l. =200 mA
Peak wavelength A, 790 820 850 nm I =200 mA
Spectral width an 50 nm I- = 200 mA
Forward voltage Vi 2.5 \ - =200 mA
Reverse current Ia 100 uA V=3V
Capacitance C, 30 pF Vg=0V, f=1MHz
Rise time’ : t, 5 ns I =50 mA
Fall time t; 7 ns - =50 mA

278 @ HITACHI



HE8805VG

GaAlAs IRED

Description

HEB8805VG 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
® Narrow spectral width
® Wide radiant directionality

Absolute Maximum Ratings (T = 25°C)

Items Symbols Values Units
Forward current I 200 mA
Reverse voltage Vi 3 \'
Tolerable power P4 300 mwW
dissipation

Operating temperature T, —20to+60 °C
Storage temperature T —40to +90 °C

Package Dimensions

#5.410.2

—
#4.65+0.2 ~
9
0
o 80202 _ 1|
R0.4 max. | T
NN o
o)
+H
©
IR
|
o ©
= 3 w
2-40.45+0.1 Hed
°

D

2.54+0.35

Note: Refraction index of

1. Anode
2. Cathode

(Unit: mm)

VG-type

Internal Circuit

®

L

window glass: 1.48

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

Items Symbols min. typ. max. Units Test conditions
Optical output power Py 6 mwW Il =150 mA

Peak wavelength A, 800 880 900 nm le =150 mA
Spectral width 4r 30 60 nm I =150 mA
Forward voltage Ve - 1.7 23 v I = 150 mA
Reverse current [ 100 [I7: Vg=3V
Capacitance C, 10 pF Ve=0V,f=1MHz
Rise time t, 20 ns I =50 mA

Fall time t; 20 ns Il = 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

o High efficiency and high power output

® Narrow spectral width

® Wide radiant directionalit . .
y Package Dimensions

45.420.2
44.65:0.2
44.040.2

,

|

I

]

-0.65+0.2

RO.4 max.

/)

2.6+0.2

1.2+0.15
0.4+0.15 —=1=—
14+2

Note: Refraction index of
window glass: 1.48

{

o h 2.54+0.35 ; ::::-d:;is

Absolute Maximum Ratings (T = 25°C) ; (Unit: mrm)

ttems Symbols  Values  Units Ve-tye

Forward current - e 200 mA Internal Circuit

Reverse voltage Vi 3 \ 0)

Tolerable power Py 300 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
Optical output power Po 12 mw l- =150 mA

Peak wavelength A, 800 880 900 nm lr = 150 mA
Spectral width A\ 30 60 nm I =150 mA
Forward voltage Ve 1.7 23 \ - =150 mA
Reverse current iq 100 A Ve=3V
Capacitance C, 10 pF Va=0V, f=1MHz
Rise time t, 20 ns le =50 mA

Fall time t; .20 ns I =50 mA
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HE8806VG

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
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HE8807SG

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
@ Narrow spectral width

® Wide radiant directionality

e High reliability

Package Dimensions

¢5.410.2

__#4.6510.2
. $4.0:02
ﬂ‘ -

2.7:0.2

0.5+0. 2~+— ~—f=-0.6570.2

1412

2
155

¥/
B Note: Refraction index of
) ’ ' window glass: 1.48
1. Anode
o 2. Cathode
- o
. . o A (Unit:
Absolute Maximum Ratings (T = 25°C) SG-type i mm)
It i . .
ems Symbols Values Units Internal Circuit
Forward current I 200 mA ®
Reverse voltage Vi 3 \"
Tolerable power Py 350 mwW
dissipation /
Operating temperature T, —20to +80 °C
Storage temperature Ty, —40 to +100 °C @
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Optical output power . Pg 10 20 mw I = 150 mA
Peak wavelength A, 800 880 900 nm le = 1560 mA
Spectral width AA 30 60 nm . = 150 mA
Forward voltage Ve 1.7 2.3 v e = 1560 mA
Reverse current [ 100 pA Vp=3V
Capacitance C, 10 pF Ve=0V, f=1MHz
Rise time t, 20 ns I =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 Voltage
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HE8807SL

GaAlAs IRED

Description
HES8807SL is a 0.8 um GaAlAs infrared emit- "
ting diode with single heterojunction structure. 4 I
Radiant directionality is narrow and radiant in- -
tensity is high; suitable as a light source in encoders ( \
and sensors. \ 8
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
e Narrow radiant directionality Package Dimensions
$5.4+0.2
#4.65+0.2
- 194.0)
1. Anode
2. Cathode
Absolute Maximum Ratings (T, = 25°C) (Unit: mm)
Items Symbols  Values Units SL-type
Forward current e 200 mA Internal Circuit
Reverse voltage Vg 3 v 0)
Tolerable power P4 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 mwW Iz = 150 mA
Peak wavelength A, 800 880 900 nm Iz =150 mA
Spectral width 4\ 30 60 nm l: =150 mA
Forward voltage Ve 1.7 2.3 \ lr =150 mA
Reverse current [ 100 pA V=3V
Capacitance C, 10 pF Ve=0V,f=1MHz
Rise time t, 20 ns Il =50 mA
Fall time t; 20 ns Il = 50 mA
G HITACHI
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HE8807SL

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
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HES8807CL

—Under development—
GaAlAs IRED

Description

HES8807CL is a 0.8 um GaAlAs infrared emit-
ting diode with single heterojunction structure.

Collimated light beam can be obtained by the
package with lens; suitable as a light source in en-
coders and sensors.

The package is hermetically sealed with the cap
and lens, achieving high reliability.

Features

o High efficiency and high power output
® Narrow spectral width
® Collimated light beam

Absolute Maximum Ratings (T = 25°C)

Items Symbols Values Units
Forward current I 200 mA
Reverse voltage Va 3 \
Tolerable power Py 350 mwW
dissipation .
Operating temperature T, —20to +80 °C

Storage temperature T, —40 to +100 °C

!

Package Dimensions

$6.4+0.2

#4.665+0.2

6.4)

(3.45)

o ==
i (0.5)
| 14+2
k

@®
N 2-41.05
N e,
&/ v
5 S
1. Anode
2. Cathode
J 2.54
CL-type (Unit : mm)
Internal Circuit
)
)

Optical and Electrical Characteristics (T = 25°C)

Items Symbols min. typ. max. Units Test conditions
Optical output power Po 5 10 mwW Il = 150 mA

Peak wavelength Ay 800 880 900 nm le =150 mA
Spectral width 42 30 60 nm I = 150 mA
Forward voltage Ve 1.7 23 A I = 150 mA
Reverse current Iq 100 pA Ve=3V
Capacitance C, 10 pF Vg=0V, f=1MHz
Rise time t, 20 ns Il = 50 mA

Fall tme t, 20 ns Ir = 50 mA
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HES8810MA

—Under development—

GaAlAs IRED

Description

HE8810MA 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.

The package is transparent resin molded.

Features

o High efficiency and high power output
® Narrow spectral width

Absolute Maximum Ratings (T, = 25°C)

Items Symbols  Values Units
Forward current I 150 mA
Reverse voltage Va 3 \
Tolerable power Py 300 mwW
dissipation -
Operating temperature T, —20to +60 °C
Storage temperature T g —40to +90 °C

Package Dimensions

(1.8)
(1.9)

$5.4+0.1

#5.35£0.1
#4.7+0.1
$4.6+0.1

Note. A :
i : 0.85mm
Optical dimension : 1.19mm

<1 Emitting }oint
|/
|
|

1.85
0.1

L

(1.85)

{

=

1.2max

2max

1. Cathode

(H0.6)
2. Anode

B

—
—
| 07
.
2.5)
+1

(2.54)

@
MA-type

(Unit : mm)

Internal Circuit

O)
% Z”
: )

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

Items Symbols min. typ. max. Units Test conditions »
Optical output power Pe 1 1.5 mwW le =150 mA, NA = 0.25
Peak wavelength A, 800 880 900 nm l. =150 mA
Spectral width 42 30 60 nm I =150 mA
Forward voltage Ve 1.7 2.3 \Y l. =150 mA
Reverse current la 100 pA Veg=3V
Capacitance C, 10 pF Va=0V, f=1MHz
Rise time t, 20 ns Il =50 mA
Fall time t; 20 ns l. =50 mA
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HE8811 GaAlAs IRED

Description

HES8811 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.

Hermetic sealing of the package achieves high
reliability.

Features

e High frequency response

e High power output, high efficiency and high
brightness output

® Wide radiant directionality . 402

$4.65+0.2
$4.0+0.2
r—i—t

Package Dimensions

27%0.2

BTN
7illy

/4

Note: Refraction index of
window glass: 1.48

, 1. Anode
Y 2. Cathode
(Unit: mm)

Absolute Maximum Ratings (T = 25°C) SG-type

Items Symbols  Values Units Internal Circuit

Forward current Ie 200 mA

Reverse voltage Va 3 \" @

Tolerable power Py 400 mwW

dissipation A

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 20 30 S mW l. = 150 mA
Peak wavelength A, 780 820 900 *.nm Iz = 150 mA
Spectral width AN 50 nm le = 150 mA
Forward voltage Ve 25 \ Ie = 150 mA
Reverse current i 100 pA Vg =3V
Capacitance C, 10 pF Veg=0V, f=1MHz
Rise time. t, 5 v ns I =50 mA

Fall time t; 7 ns Ile = 50 mA
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HE8811

1

Relative radiation intensity (%)
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HE8812SG

—Under development—
GaAlAs IRED

Description

HE8812SG is a 0.87 um GaAlAs infrared emit-
ting 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 optical control-

ling equipment and sensors.

Hermetic sealing of the package achieves high

reliability.

Features

e High power output: P, = 40 mW
© Fast pulse response: . = 5ns, t; = 7ns typ.

Package Dimensions

454202

#4.65:0.2

! #4.0:0.2 _I
| -
|

~{—=-0.6510.2

10.2

B
2.7

v
3
&
s
-#-
|
| 0.5:0.2
1422

(2-#1.05)
/S

Note: Refraction index of
window glass: 1.48

1. Anode
, 2. Cathode
Y
SG-type (Unit: mm)
Internal Circuit

Absolute Maximum Ratings (T = 25°C)

Items Symbols  Values Units ®

Forward current [ 250 mA

Reverse voltage Vg 3 \ Z—

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 40 mwW - =200 mA
Peak wavelength A, 840 870 900 nm I = 200 mA
Spectral width 4\ 50 nm le =200 mA
Forward voitage Ve 25 \ l. = 200 mA
Reverse current Iq 100 uA Ve=3V
Capacitance C, 30 pF Ve=0V,f=1MHz
Rise time t, 5 ns I =50 mA

Fall time t 7 ns I =50 mA
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HE1301R InGaAsP IRED

Description

HEI301R 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

® High power output
e High efficiency and high brightness output
® Fast pulse response

{0.3)

0.35£0.1 —=ff=

ps
ﬂ 1. Anode

2-40.45+0,1—tle- 2. Cathode

Absolute Maximum Ratings (T = 25°C) @z's‘”"’“; (Unit: mm)

Items Symbols  Values Units R-type

Forward current e 150 mA Internal Circuit

Reverse voltage Vg 1.0 \

Tolerable power Py 300 mwW O]

dissipation

Operating temperature T, —20 to +40* °C 7_»

Storage temperature T, —40 to +60* °C

* Value for conditions without condensation. &

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

Items Symbols min. typ. max. Units Test conditions
Fiber optical output power P* 15 uw Il =100 mA

Peak wavelength A, 1260 1300 1340 nm Il = 100-mA
Spectral width 4\ 140 nm le =100 mA
Forward voltage Ve 1.5 2.0 \ e =100 mA
Capacitance C, 30 pF Ve=0V, f=1MHz
Rise time t, 1.5 ns Il =100 mA

Fall time t; 4.0 ns Il =100 mA

* At Gl 50/125 fiber end.

292 @ HITACHI



HE1301R

Fiber optical output power, Ps (sW)

Relative radiation intensity (%)

Optical Output Power vs. Forward Current vs.
Forward Current Forward Voltage
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HE1301SG InGaAsP IRED

Description

HE1301SG 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

@ High power output
® High efficiency and high brightness output : Package Dimensiens
® Fast pulse response

05024 « 1=065-02

Note: Refraction index of
window glass: 1.48

54:0 1. Anode
’0\; 2. Cathode
Absolute Maximum Ratings (T = 25°C) SG-type (o o)

Items Symbols  Values Units Internal Circuit
Forward current le 150 mA
Reverse voltage Vg 1.0 v O]
Tolerable power Py 300 mwW
dissipation ' Z—-
Operating temperature T, —20to +60 °C %
Storage temperature Ty —40to +90 °C

@
Optical and Electrical Characteristics (T = 25°C)
ltems : Symbols min. typ. max. Units Test conditions
Fiber optical output power P* 15 uw le =100 mA
Peak wavelength A, 1260 1300 1340 nm I = 100 mA
Spectral width 4\ 140 nm I- =100 mA
Forward voltage Ve 1.5 2.0 Vv Il =100 mA
Capacitance C, 30 pF Vg=0V,f=1MHz
Rise time t, 1.5 ns le =100 mA
Fall time t; 4.0 ns le =100 mA

* At Gl 50/125 fiber end.
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HE1301SG

Fiber optical output power, Pt (sW)

Relative radiation intensity (%)

Optical Output Power vs.
Forward Current
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HE1301ML " InGaAsP IRED

Description

HE1301ML 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 Package Dimensions

® High power output

e High efficiency and high brightness output 45.410.2
® Fast pulse response 44.6520.2 &
1
‘L‘ \ |
7 J
S o
77 =k
AN

1. Anode
2. Cathode
Absolute Maximum Ratings (T, = 25°C) ML-type s o)
Items Symbols  Values Units Internal Circuit
Forward current . I 150 mA
Reverse voltage Vi 1.0 " ®
Tolerable power Py 300 mwW %
dissipation Z_
Operating temperature T, —20to +60 °C
Storage temperature T, —40to +90 °C @
Optical and Electrical Characteristics (T, = 25°C)
ltems Symbols min. typ. max. Units Test conditions
Fiber optical output power P* 15 uw - =100 mA
Peak wavelength A, 1260 1300 1340 nm Il =100 mA
Spectral width 4 ' 140 nm I = 100 mA
Forward voltage Ve 15 2.0 \' Il =100 mA
Capacitance C, 30 pF Vek=0V, f=1MHz
Rise time t, 1.5 ns I =100 mA
Fall time t; 4.0 ns Il =100 mA

* At GI 50/125 fiber end.
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HE1301ML

Optical Output Power vs.

Forward Current vs.
Forward Current

Forward Voltage
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HE1301TR InGaAsP IRED

Description
HEI1301TR is a 1.3 um InGaAsP infrared emit-
ting diode with double heterojunction structure,
which provides high speed response.
The package with a receptacle is easily -connected
with FC-type connector; 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 Package Dimensions
® Fast pulse response
@ Wide operating-temperature range: 4940.3 M8x0.75
Topr = —20 to +85°C FC'WDe,?_ -
2t o
o 1 =
o r
S [
1 e
$2.2 o &
I :
2-40.45 -
¢5®5+0®3
. 19+0.3 ‘0
13.45+0.1 o %
] R4.5max.
D- '/%\ 2 l
§ ﬂ U o~
o
T T
2.54+0.35 1. Anode
2. Cathode
Absolute Maximum Ratings (T, = 25°C) TR-type (Unit : mm)
Items Symbols Values Units Internal Circuit
Forward current Ie 150 mA ®
Reverse voltage Vg 1.0 \
Tolerable power Py 300 mwW Z—
dissipation
Operating temperature T, —20to +85 °C
Storage temperature T —40 to +100 °C @
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Fiber optical output power P* 15 20 uw I =100 mA
Peak wavelength A, 1260 1300 1340 nm I =100 mA
Spectral width 41 140 nm Il =100 mA
Forward voltage Ve 1.5 2.0 \ Il =100 mA
Capacitance C, 30 pF Ve=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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HE1301TR

Fiber optical output power, P (zW)

Relative radiation intensity (%)
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Photodiodes



Product Lineup

Packages

Chips QG TG LG cx TR
HR8101 HR8101
HR8102 HR8102
HR8202 HR8202TG
HR1103 HR1103TG HR1103CX [HR
HR1104 HR1104TG HR1104CX
HR1105 HR1105TG
HR1106
HR1201
New product
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HR8101

Si PIN Photodiode

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, tr = 30 ns typ.
e Photodetectable area: 0.8 x 0.8 mm™

Absolute Maximum Ratings (T = 25°C)

Items Symbols Values Units
Reverse voltage Vi 100 v
Forward current I 100 mA
Operating temperature T, —40to +80 °C
Storage temperature Ty —45 to +100 °C

Package Dimensions

$5.410.2

44.6610.2
I_ﬂmu.‘ ‘I

2

.60

—’—l‘— (0.4)
. 2

QG-type

Internal Circuit

@

®

Note: Refraction index.of
window glass: 1.48

1. Anode
2. Cathode (Case)

(Unit: mm)

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

Items Symbols min. typ. max. Units Test conditions

Dark current lpark 2 10 nA Vg=10V

Capacitance C, 10 15 pF V=10V, f=1MHz

Sensitivity S : 04 mA/mW Vg =10V, A, = 830 nm

Rise time : t, 30 ns Vg =10V, A, = 830 nm
) ' R, =50Q

Fall time t; 30 ns V=10V, A, = 830 nm

R =50 Q
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HR8101

Sensitivity vs. Capacitance vs.
Wavelength ] Reverse Voltage
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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 optical signal detector in high-bit-rate
fiberoptic communications equipment. '

Hermetic sealing of the package achieves high
reliability.

Features

® High sensitivity to wide wavelength range Package Dimensions
® High speed pulse response: t;, t = 1 ns typ.
e 5V of low voltage operation

‘e Photodetectable area: 300 um dia.

TG-type
: Internal Circuit
Absolute Maximum Ratings (T, = 25°C) ®
Items Symbols  Values Units ’ [ I H
Reverse voltage Vi 100 -V : "E'L.,, :
Forward current Ie 100 mA Led o :
Operating temperature T, —401t0 +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 loark 0.5 3 nA V=10V
Capacitance C, 1.5 3 pF Ve=10V, f=1MHz
Sensitivity S 04 mA/mW  Vg=10V, A, = 830 nm
Rise time t, 1.0 ns Vg =10V, A, = 830 nm
R —50Q
Fall time t; 1.0 ns Va =10V, A, = 830 nm
R =50 Q
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HR8102

Sensitivity vs.
Wavelength
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HR8202TG 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 Package Dimensions

® High quantum efficiency: More than 70% $6.4-02
® High speed response  : More than 300 MHz
® Low dark current : Less than 3 nA
® [ ow operation voltage : Less than 200 V

® Photodetectable area  : 300 wm dia.

f=—0.5
=—0.3

i

.

¢42.54+0.35
==

Note: Refraction index of
window glass: 1.48

1. Anode
2. Cathode
3. Case
Absolute Maximum Ratings (T = 25°C) TG-type (Unit: mm)
Items Symbols Values Units Internal Circuit
Forward current I 100 mA
Reverse current [ 200 pA T 1|
Operating temperature T, —40to +80 °C —i—z_, :
Storage temperature T, —45 to +100 °C [ '\)
2 ®
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Dark current N T 0.5 3 nA Ve =109V,
Capacitance C, 1.5 pF V=100V, f=1 MHz
Sensitivity S 0.46 0.52 mA/mW A, =830 nm, M=1
Quantum efficiency n 70 78 % A, =830 nm, M =1
Breakdown voltage Vs 150 180 220 v Ioark = 100 pA
Cut-off frequency £, 800 MHz A, = 830 nm,
R, = 50Q, M =10
Excessive noise factor F 2 A, =830nm,M=10 .
X 0.3 f =10 MHz, B = 300 kHz
Multiplication factor M 30 Vp = 0.9 Vy, A, = 830 nm
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HR8202TG

Dark Current vs. Multiplication Factor vs.
Reverse Voltage
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HR1103TG

InGaAs PIN Photodiode

Description

HR1103TG is an InGaAs PIN photodiode for
detecting 1.0—1.65 pum 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.

Features

e Fast pulse response Tt tp = 0.5 ns typ.

e High sensitivity ;S = 0.9 mA/mW typ.
()\p = 1550 nm)

e Low dark current : Iparx = 1 nA typ.

Small capacitance
Photodetectable area

: C, = 1.0 pF typ.
: 100 wm dia.

Absolute Maximum Ratings (T = 25°C)

Items Symbols Values Units
Reverse voltage Vg 20 v
Forward current I 1.0 mA
Reverse current Iy 500 pA
Operating temperature T, —40to +80 °C

Storage temperature T, —45 to +100 °C

stg

Package Dimensions
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Note: Refraction index of
window glass: 1.48

1. Anode
° N 2. Cathode
3. Case
(Unit: mm)
TG-type
Internal Circuit
)
=== hl
! |
TZe i
Lo \
@ ®

Optical and Electrical Characteristics (T = 25°C)

Items Symbols min. typ. max. Units Test conditions

Dark current Ioark 1 20 nA Va=5V

Capacitance C, 1.0 1.5 pF Ve=5V,f=1MHz

Sensitivity S, 0.73 0.85 mA/mW  Vp=5V, A, = 1300 nm

S, 0.9 mA/mW  Vp =5V, A, = 1550 nm

Photosensitivity Vi) 2 \

saturation voltage

Rise time t, 0.5 ns Vg =5V, A, = 1300 nm
R, =509

Fall time t; 0.5 ns Vg =5V, A, = 1300 nm
R, =50 Q
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HR1103TG

Sensitivity vs. Capacitance vs.
10 Wavelength Reverse Voltage
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HR1103TG

Relative sensitivity changing rate* (%)

Sensitivity vs.
Case Temperature
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HR1103CX

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

@ Fast pulse response
e High sensitivity

® Low dark current
® Small capacitance
® Photodetectable area

t., tr = 0.5 ns typ.

S = 0.9 mA/mW typ.
(A, = 1550 nm)
Ipark = 1 nA typ.

. C, = 1.2 pF typ.
: 100 um dia.

Package Dimensions
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Absolute Maximum Ratings (T = 25°C) CX-type

Internal Circuit

ltems Symbols  Values Units
Reverse voltage Vg 20 \ ®
Forward current le 1.0 mA
Reverse current ™ 500 pA
Operating temperature T, —40to +80 °C
Storage temperature T —40 to +100 °C
@

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

items Symbols min. typ. max. Units Test conditions

Dark current loark 1 50 nA Vg=5V

Capacitance C, 1.2 pF Ve=56V,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 Vi) 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
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HR1103CX

Sensitivity, S (mA/mW)

Dark current, lpagk (A)

Dark current, Ipark (A)

Sensitivity vs. Wavelength
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Case temperature, Tc ('C)
( * Between terminal pins at Tc=25°C)
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HR1103CX

Sensitivity vs.
Case Temperature
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HR1103TR InGaAs PIN PD

Description

HRI1103TR is an InGaAs PIN photodiode for
detecting 1.0—1.65 wm light.

Its high speed pulse response makes it suitable
as an optical signal detector in high-bit-rate fiber-
optic communications equipment.

This package, with a receptacle, is easily con-
nected to fiber with FC-type connector.

Hermetic sealing of the package achieves high

liability. . .
reliabrity Package Dimensions
Features
L. 49+0.3 M8x0.75
e High sensitivity :S = 0.6 mA/mW g .
()\p = 1300 nm) ] ofg
® Fast pulse response T t, tp = 0.5 ns typ. I._M_,i &ﬂ 2la
e Wide operating- S — R o
temperature range i Topr = =20 to +85°C e - ~
® Photodetectable area  : 100 wm dia. P T 3]
3¢
i
3-¢0.45 UUH é
' 132 |
.MJ\
19+0.3 ‘o
13.45+0.1 E R4.5n:ax

O ©
\j /‘/f\' o/ CW “;J

T

$2.54+0.35
TR-type . (Unit : mm)
Internal Circuit

Absolute Maximum Ratings (T, = 25°C)

Items Symbols  Values Units ®

Reverse voltage Vi 20 v i— ______ ‘= ® Anode

Forward current Ie 1.0 mA 1 | ® Cathode
Reverse current R 500 pA R N '\ ® Case
Operating temperature T, —40to +85 °C

Storage temperature T —45to +100 °C @ ®
Optical and Electrical Characteristics (T, = 25°C)

Items Symbols min. typ. max. Units Test conditions

Dark current lpark 1 20 nA Vg=5V

Capacitance C, 1.0 1.5 pF = Ve=5V,f=1MHz
Sensitivity S* 0.6 0.7 mA/mW  Vp=5V, A = 1300 nm

S,* 0.85 mA/mW Vg =5V, A = 1560 nm

Photosensitivity Vae 2 \

saturation voltage .

Rise time t, 0.5 ns Ve =5V, A, = 1300 nm

R =50Q
Fall time t; 0.5 ns V=5V, A, = 1300 nm
R =50Q

* At GI50/125 fiber
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HR1103TR

Sensitivity vs. Wavelength Capacitance vs. Reverse Voltage
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HR1103TT§ ’

Relative sensitivity changing rate* (%)

Sensitivity vs.
Case Temperature
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HR1104TG

IinGaAs PIN Photodiode

Descri ptio\n

HRI1104TG is an InGaAs PIN photodiode for
detecting 1.0—1.65 um light.

It is suitable as an optical monitor in h|gh—b11~
rate fiberoptic communications equipment.

Hermetic sealmg of the package achieves high

reliability.

Features

e Fast pulse response
@ High sensitivity

® [ow dark current
@ Small capacitance
® Photodetectable area

i, tp = 1.0 ns typ.
:S = 0.9 mA/mW typ.

(A, = 1550 nm)

tIparg = S nA typ.
: G = 5pF typ.
: 300 pm dia.

Absolute Maximum Ratings (T, = 25°C)

Items Symbols Values Units
Reverse voltage Vi 20 \
Forward current Ie 1.0 mA
Reverse current Ig 500 A
Operating temperature T, —40to +80 °C

Storage temperature T

—45 to +100 °C

Package Dimensions

#5.410.2

__$465102

2.6:0.2

1422

window glass: 1.48

2 N 1. Anode
2. Cathode
3. Case
(Unit: mm)
TG-type
Internal Circuit
O)
T )
Tz |
| |
I \
@ ®

Optical and Electrical Characteristics (Te=125°C)

Items Symbols min. typ. max. Units Test conditions

Dark current loark 10 30 nA Vg=5V

Capacitance C, 5 10 pF Vg=5V,f=1MHz

Sensitivity S, 0.73 0.85 mA/mW V=5V, A, = 1300 nm

S, 0.9 mA/mW  Vp =5V, A, = 1650 nm

Photosensitivity Vs 2 \ ’

saturation voltage

Rise time t, 1.0 ns Vg =5V, A, = 1300 nm
R —50Q

Fall time t; 1.0 ns Vg =5V, A, = 1300 nm
R, =50Q
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Sensitivity, S (mA/mW)

Dark current, lpark (A)

Dark current, Ipark (A)

HR1104TG

o Sensitivity vs. Wavelength Capacitance vs. Reverse Voltage
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 HR1104TG
' Sensitivity vs.
Case Temperature
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HR1104CX

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

g tt, tp = 1.0 ns typ.
e High sensitivity

:S = 0.9 mA/mW typ.
(A, = 1550 nm)

“Ipark = 5 nA typ.

: C; = 6 pF typ.

: 300 pm dia.

. ® Low dark current
Small capacitance
® Photodetectable area

Absolute Maximum Ratings (T = 25°C)

Items Symbols  Values Units
Reverse voltage Vg 20 \
Forward current le 1.0 mA
Reverse current la 500 pA
Operating temperature T, —40to+80 °C

Storage temperature Ty —40 to +100 °C

o

Package Dimensions

0.5+0.3

0.5£0.3

z
“12.0+0.25 g%

Au-plated [2:0£0:28

|
2.54.
4.0+

0.3
.26

2.0+0.3

CX-type

Internal Circuit

®

®

Optical and Electrical Characteristics (T = 25°C)

Items Symbols min. typ. max. Units Test conditions

Dark current Ioark 10 30 nA Ve=5V

Capacitance C, 6 pF Vg=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 Vi) 2 \"

saturation voltage

Rise time t, 1.0 ns Vg =5V, A, = 1300 nm
R =50Q

Fall time t; 1.0 ns Vg =56V, A, = 1300 nm
R, =50Q
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HR1104CX

Sensitivity vs. Wavelength Capacitance vs. Reverse Voltage
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HR1104CX

Relative sensitivity changing rate® (%)

Sensitivity vs.
Case Temperature
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HR1105TG InGaAs PIN Photodiode

Description
HR1105TG 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.
Hermetic sealing of the package achieves high
reliability.
Features Package Dimensions
e Fast pulse response D t, tp = 0.3 ns typ. #5.410.2
® High sensitivity :S = 0.9 mA/mW typ. s & $4.73:0.2
(Ap = 1550 nm) e e ol
® Low dark current 2 Iparg = 1 nA typ. 4{—1:: T
® Small capacitance : G = 0.8 pF typ. [ 30
® Photodetectable area  : 80 uwm dia. I co
i : o~
i 5
#0.45+0.1 ’
A TV
$2.540.35
Note: Refraction index of
window glass: 1.48
1. Anode
2. Cathode
A ~ 3. Case
(Unit: mm)
TG-type
Absolute Maximum Ratings (T, = 25°C) Internal Circuit
Items Symbols Values Units 0)
Reverse voltage Vi 20 \
[ A
Forward current e 1.0 mA ! 1:
Reverse current Ia 500 pA ! !
Operating temperature T, —40to +80 °C B it \)
Storage temperature T —45to +100 °C ®
)
Optical and Electrical Characteristics (T, = 25°C)
Items Symbols min. typ. max. Units Test conditions
Dark current - lpark 1.0 10 nA Vg=5V
Capacitance C, 0.8 1.2 pF Ve=5V,f=1MHz
Sensitivity S, 0.73 0.85 mA/mW  Vg=5V, A, = 1300 nm
S, 0.9 mA/mW Vo =5V, A, = 1550 nm
Photosensitivity Vi) 2 \
saturation voltage
Rise time t, 0.3 ns Vg =5V, A, = 1300 nm
R =50Q :
Fall time t; 0.3 ns Vg =5V, A, = 1300 nm
R =50Q
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HR1105TG

Sensitivity, S (mA/mW)

Dark current, Iparx (A)

Dark current, Ipark (A)
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Capacitance, C, (pF)

Relative optical output power (dB)

Relative capacitance changing rate* (%)

Capacitance vs.
Reverse Voltage
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(* Between terminal pins at Tc=25°C)
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HR1105TG

Sensitivity vs.
Case Temperature
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HR1106LG

INGaAs PIN Photodiode

Description

HR1106LG is an InGaAs PIN photodiode for
detecting 1.0—1.65 wm light.

It is suitable as an optical detector in optical
communications, optical power meter and optical
measuring equipment.

Hermetic sealing of the package achieves high
reliability.

Features

e High sensitivity :S = 0.9 mA/mW typ.
(\, = 1550 nm)

2 Ipark = 1 nA typ.

: C, = 150 pF typ.

: 2 mm dia.

® Low dark current
® Small capacitance
® Photodetectable area

Absolute Maximum Ratings (T, = 25°C)

Package Dimensions

$9.140.3
¢8.1%
+
t

>
7

)

=0.35

0.85

P
v 0
05:025 /2&"/

/_[‘ﬁ

(3.25)

L

142

¢0.45+0.1

®

LG-type

Internal Circuit

¢#65.08+0.35

{Unit : mm)

Items Symbols  Values Units

Reverse voltage Vg 2 v

Forward current Ie 20 mA Tl

Reverse current [ 10 pA

Operating temperature T, —40to +85 °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 1 5 HA Ve=1V

Capacitance C, 150 pF Ve=1V,f=1MHz
Sensitivity S, 0.7 0.8 mA/mW Vg =1V, A, = 1300 nm

S, 0.9 mA/mW Vg =1V, A, = 1550 nm

Amount of sensitivity 45 5 % Pin=1mW,

change Vg=0to2V

G HITACHI
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HR1106LG

Sensitivity vs. Capacitance vs.
Wavelength Reverse Voltage
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H R1 201 TG InGaAs Avalanche Photodiode

Description

HR120ITG is an InGaAs avalanche 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.

Hermetic sealing of the package achieves high

reliability. ‘
Package Dimensions
Features 454202
e High sensitivity :S = 0.9 mA/mW typ. s & #4.7310.2
(A, = 1550 nm) s s
® Low dark current : Ipark = 2 nA typ. §
® Small capacitance C, = 0.5 pF typ. T ?2
® Photodetectable area  : 50 um dia. s 4
e High multiplication —
ratio = 40 typ. !
® High cut-off frequency : f..G = 30 typ. 5 3
¢0.45+0.1 Iﬂ m
@ ® O©
$2.564+0.35

Anode
@ Cathode
® Case
2 N (Unit : mm)
Absolute Maximum Ratings (T, = 25°C) TG-type
items Symbols Values Units Internal Circuit ®
Forward current I 10 mA
A )
Reverse current Iy 500 pA | H
- . T - I
Operating temperature T, —40to +80 °C L |
Storage temperature T, —45 to +100 °C \
o ©
Optical and Electrical Characteristics (T, = 25°C)
Items Symbols min. typ. max. Units Test conditions
Dark current Ioark 2 50 nA Va=09V,
Multiplicated dark current  Ipy ) 0.5 5 nA M=1
Capacitance C, 0.5 0.8 pF f=1MHz, Vg =09V,
Sensitivity S, 0.73 0.85 mA/mW A, = 1300 nm
S, 0.9 mA/mW A, = 1550 nm
Breakdown voltage Vg 60 80 100 \ Ipark = 100 pA
Cut-off frequency f, 1 GHz M=5 A, = 1300 nm,
1 M =10 R =509,
——— Output:
1 M =230 500 kHz —3 dB
Excess noise factor F 5 A, = 1300 nm, M = 10
x 0.7 f =100 MHz, B = 10 MHz,
o = 2 pA
Maximum multiplication M., 30 40 A, = 1300 nm,

factor lpo = 2 pA
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HR1201TG

Dark Current vs.

Multiplication Factor vs.
Reverse \oltage

Reverse Voltage

100 E
FAp=1300nm
[Ap=1550nm
Flpo=2
2 s PoZ2uA
X 5 10 /
g © 7
e o s
E c
] k]
.0 s
1 |
[ ] 0.1
0 20 40 60 80 100 0 20 40 60 80 100
Reverse voltage, Vi (V) Reverse voltage, Vg (V)
Frequency Response Excess Noise Factor vs.
Multiplication Factor
2 T 100 T
Tc=25°C F Ap=1300nm e
@ [ Ap=1550nm Tc=25'C
= 0 [ f=100MHz
o =
g \ w | B= _1 OMHz
g 5 lpo=21A
5 \ g
2 - 1
3 -a & 10 A
= [}
51 {= Z
g Ap=1300nm 2 ~
6 ~6[ip=1550nm 8
g R.=500Q &
5 _g[M=10
i |“
-10 1
1 10 100 1000 10000 1 10 100
Modulation frequency, fy (MHz) Multiplication factor, M
Capacitance vs. Reverse \oltage Sensitivity vs. Wavelength
10 = 1.0
Tc=25C
_ g 08 — M=1
s E — Te=25C
~ 1.0 I 2 1
g E 06 -~
o /
8 2 04l
g 3
G
g o1 & 0.2
0
800 1000 1200 1400 1600
0.01
0.1 1.0 10 100

Wavelength, 1 (nm)
Reverse voltage, Vg (V)
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HR1201TG

Break Down Voltage vs.
Case Temperature
120 Tn=T00%A
!
E 100
= ———
s 8o = =]
o —T|
8
S 60
c
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g 40
3
o 20
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-40-20 0O 20 40 60 80
Case temperature, Tc ('C)
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HR1201CX

InGaAs Avalanche Photodiode

Description

HR1201CX is an InGaAs avalanche 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

:S = 0.9 mA/mW typ.
(Ap = 1550 nm)

® High sensitivity

® [ow dark current : Iparg = 2 nA typ.
e Small capacitance : C, = 0.7 pF typ.
® Photodetectable area  : 50 um dia.
@ High multiplication
ratio : M = 40 typ.
® High cut-off frequency : f..G = 30 typ.

Absolute Maximum Ratings (T = 25°C)

Items Symbols Values Units
Forward current I 10 mA
Reverse current Ig 500 pA
Operating temperature T, —40to +80 °C

Storage temperature T, —45to +100 °C

W

Package Dimensions
@ @

30"

w0
o
c
#
©
°©

Au-plated
Ceramic

0.5+0.3 0.5x0.3

0.3

+
+
2.0+0.25

Au-plated f3.0+0.25]

i
2.54:0.3
4.0+0.25

2.0+0.3

@ Anode
@ Cathode

(Unit : mm)

) CX-type
Internal Circuit

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

items Symbols min. typ. max. Units Test conditions
Dark current Ipark 2 50 nA Ve =10.9Vg
Multiplicated dark current Iy, 0.5 5 nA M=1
Capacitance C, ] 0.7 1.0 pF f=1MHz, Vo = 0.9V,
Sensitivity S, 0.73 0.85 mA/mW A, = 1300 nm
S, 0.9 mA/mW A, = 1550 nm
Breakdown voltage Vg 60 80 100 \" lpark = 100 pA
Cut-off frequency f. 1 GHz M=5 A, = 1300 nm,
1 M—10 R=50¢,
——— Output:
1 M =30 500 kHz —3 dB
Excess noise factor F A, = 1300 nm, M =10 .
X 0.7 f =100 MHz, B = 10 MHz,
lro =2 A
Maximum multiplication M, 30 40 A, = 1300 nm,
factor lbo = 2 pA
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HR1201CX"

Dark current, lpagk (A)

Relative optical output power (dB)

Capacitance, C, (pF)

Dark Current vs.
Reverse Voltage

Multiplication Factor vs. — — !
Reverse Voltage

100 E75,=1300mm ENT
FAp=1550nm 4
. [ lpo=2uA
F ]
5
5 10 >
© y -
had y 4
[~
2
5 /
= 1
k=] 1.0
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=
7 |
L J 0.1
(0] 20 40 60 80 100 (o] 20 40 60 80 100
Reverse voltage, Vg (V) Reverse voltage, Vg (V)
Frequency Response Excess Noise Factor vs.
Muiltiplication Factor -
2 100 T
Tc=25C F Ap=1300nm T
[ lp=1550nm Tc=25°C
0 [ f=100MHz
w | B=10MHz
-2 :o_-: lpo=21A
\ 3]
5 %
(]
—4 2 10 -
c ,‘
Ap=1300nm @ 7
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el : :
M=10 -
-8
-10 1 A = S -
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Modulation frequency, fy (MHz) Multiplication Factor, .M’
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10 T 1.0 — _
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N i — M=
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E .
n /
Zz 0.4 /
2
. ‘@
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w
(o]
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HR1201CX

Break Down Voltage vs.
Case Temperature
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Guide to Discontinued Devices



Products to be discontinued

Part No. Package Replacements Remarks
HL7801G - G (Mod) HL7806G Cap size different
HLP1500 B (500) None
HLP1600 C (600) None
HL1221B_ B (500) None
HL1221C  C (600) None
HLP5500 B (500) HL1321DL Built-in PD & TE cooler, SMF

HL1323DM Built-in PD, SMF, Smaller Po
HLP5600 C (600) None
HL1321P/ P/SP HL1321DL Built-in PD & TE cooler, SMF
HL1321SP HL1323DM Built-in PD, SMF, Smaller Po
HLPSOR/RG  R/RG HE7601SG* 600 pm dia. DH structure
HLP60R/RG HEB404SG*

HEB8812SG*
HE8402F F HE8403TR With receptacle
HE8801 SG HE8807SG Life level improved
HE1302ML ML HE1301ML
HR1101 TG HR1103TG 100 um dia. InGaAs PIN
HR1102 TG HR1104TG 300 pm dia. InGaAs PIN
HR1102CX  CX HR1104CX 300 pm dia. InGaAs PIN

SMF: Single-mode fiber

336

* Under development
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HL7801G

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

Small beam ellipticity:

0, = 15 deg., 6, = 30 deg. typ.

Single longitudinal mode

GaAIAs_fI:D

10.65)
L7 DAL
o‘ 1+0.1
(¢5.35) - 5
$2.1 ol .
R . El/niém\gpmm
2 e I
all 1] ]
HTru
zﬁ_ﬂ D $0.45

#1.05

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

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

Absolute Maximum Ratings (T. = 25°C) G-type (Unit: mm)
Items Symbols Values Units Internal Circuit
Optical output power Po 5 mwW
Laser diode reverse Vg, 2 Vv ® ®
voltage
Sgﬁzzcéiode reverse Veeo) 30 v LD PD
Operating temperature Toor —10to +60 °C
Storage temperature Tog —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 5 mwW Kink free
Slope efficiency n 0.13 0.25 mW/mA 3(mW)
(4 mW) —1(1 mW)
Lasing wavelength A, 760 780 800 nm Po =3 mW
Beam divergence 6, 10 15 20 deg. Po=3mW
paraliel to the junction
Beam divergence 6, 20 30 40 deg. Po =3 mwW
perpendicular to the junction
Monitor current [ 0.1 0.3 mA Po =3 mwW
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HLP1500

GaAlAs LD

Description

HLP1500 is a 0.8 wum 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 102

Core diameter 0 50 um

Outer diameter 0 125 pm

Jacket diameter : 900 um

Refraction index profile : GI type

Fiber length : More than 500 mm
Features

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

o Fast pulse response: t,, tr = 0.5 ns

Absolute Maximum Ratings (T, = 25°C)

Package Dimensions

500 min

#0.920.15

a

/@ Fiver

! % et

B

Internal Circuit

20t0.18
76701
-42.4+03 [775% 4+0.5 Me ide
24203 175G 1 7 o5y (o Montorg
N
Yo e
e
—] 19
FIE
st ) i
H
< o 2-¢0.76+0.15\M3P0.5
IAnode
____/
@Cathods 4x0.26

-type

4.9520.2

(Unit: mm)

items Symbols Values Units
Fiber optical output P, 6 mw ®
power
Reverse voltage Vi 2 \ ®@r-—-— -1 @
Operating temperature T, 0 to +60 °C ) P ¢]| E:j P
opr - Multimode [ ] Glass rod
Storage temperature Teg —40t0 +70 °C fiber
@
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 P; 6 mwW Kink free
2 3 mw I =1, + 25 mA
Monitor power P, 05 mwW l=1,+ 25 mA
Lasing wavelength A, 800 830 850 nm P;=4mW
Rise time t, 0.5 ns
Fall time t; 0.5 ns
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HLP1600

GaAlAs

LD

Description

HLP1600 is a 0.8 uwm 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, tr = 0.5 ns

Absolute Maximum Ratings (T = 25°C)

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

Package Dimensions

9102

. P
ERWC i
/4 |

S i

al
m_ %
i N = = B B

’ Notes. Optical path & 43mm

- 146-153

C-type

Internal Circuit
®

4= ®
Po=H~ YzCa P,

) ] 1
Glass window | 1 Glass rod

)

Rafraction index of window glass

(Unit: mm)

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

Items Symbols min. typ. max. Units Test conditions
Threshold current ’ [ 60 90 mA
Optical dutput power Po 15 mW Kink free

4 5 mw e =1y, + 26 mA
Monitor power P, 0.2 mW le =l + 256 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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HL1221B

InGaAsP LD

Description

HL1221B is a 1.2 um InGaAsP 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 0.2

Core diameter : 50 um

Outer diameter 1125 um

Jacket diameter 1 900 um

Refraction index profile : GI type

Fiber length : More than 500 mm
Features

e [ong wavelength light output:

Ap = 1170—1230 nm
® 1.2 mW CW operation at room temperature
@ Fast pulse response: t;, tr = 0.5 ns

Package Dimensio

ns

B-type (Unit: mm)
Absolute Maximum Ratings (T, = 25°C)
Items Symbols  Values Units Internal Circuit
Fiber optical Py 1.2 mwW ®
output power
Reverse voltage Va 2 % @r-—-——-1@
Operating temperature T, 0 to +50 °C ) Py $.r P
Multimode ! Glass rod
Storage temperature Tuo —40 to +60 °C fiber ity
@

Optical and Electrical Characteristics (T = 25°C)
items Symbols min. typ. max. Units Test conditions
Threshold current lin 30 80 mA
Fiber optical output power P, 1.2 mwW Kink free

0.4 0.7 mwW le =1y, + 20 mA
Monitor power P, 0.05 mW e =l + 20 mA
Lasing wavelength A, 1170 1200 1230 nm P;= 0.5 mW
Spectral width 4r 2 nm P;= 0.5 mW
Rise time t, 0.5 ns
Fall time t 0.5 ns
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H L1 221 C InGaAsP LD

Description
HL1221C 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.
Monitoring power is output from the glass rod
as optical output power.
Features
e Long wavelength light output:
A, = 1170—1230 nm
® 5 mW CW operation at room temperature . .
o Fast pulse response: t, tr = 0.5 ns Package Dimensions
2:02 10 SI‘Anen.
o DCathode | [ T
ol /g {Btzr 0200 4
I | \S
L Monte gude Glass window
(51 (15.75:02 123":22 27420102
) e %
fe——
9 L b ?Ejii;i.‘iﬂ:znaif&”w.”m,,..
° (Unit: mm)
C-type
Absolute Maximum Ratings (T, = 25°C)
Items Symbols Values Units Internal Circuit
Optical output power Po 5 mwW O]
Reverse voltage Vg 2 \' r-—4-—1®
Operating temperature T, 0 to +50 °C Po "ﬁ‘r Z'CF’ P
. 1
Storage temperature L —40to +60 °C Glass window| | 1 Glass rod
@
Optical and Electrical Characteristics (T, = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current [ 30 80 mA .
Optical output power Po 5 mwW Kink free
15 3.0 mw Ik = Iy, + 20 mA
Monitor power P, 0.5 mwW le=ly + 20 mA
Lasing wavelength A, 1170 1200 1230 nm Po =3 mW
Spectral width 4\ 2 nm Po =3 mwW
Beam divergence 6, 30 deg. Po = 3 mW, FWHM
parallel to the junction
Beam divergence 0, 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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HLP5500 InGaAsP LD

Description
HLP5500 is a 1.3 um InGaAsP laser diode with
double hetérojunction 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 0 0.2
Core diameter : 50 um
Outer diameter $ 125 um Package Dimensions
Jacket diameter 1 900 um
Refraction index profile : GI type
Fiber length . More than 500 mm
Features C soome a0
® Long wavelength light output: él r SN ﬁﬂiﬂfﬁl:‘ T —
A, = 1270—1330 nm S | — ] ;Ig
@ 1.2 mW CW operation at room temperature t / gt .k
@ Fast pulse response: t, ty = 0.5 ns s rime FL O PR ey
Ercrre
p, Q__E__AP
(Unit: mm)
B-type
Absolute Maximum Ratings (T, = 25°C)
Items Symbols  Values Units Internal Circuit
Fiber optical Py 1.2 mwW ®
output power
Reverse voltage A 2 Y @r-—¢-——-1@
Operating temperature T, 0 to +50 °C . Pe t."r _L'Cl'njp"‘
Multimode 1 ! Glass rod
Storage temperature Tog —40to +60 °C fiber R
@
Optical and Electrical Characteristics (T = 25°C)
items Symbols min. typ. max. Units Test conditl;ons
Threshold current ln 30 80 mA-
Fiber optical output power P, 1.2 mwW Kink free
0.4 0.7 mw le = Iy, + 20 MA
Monitor power P, 0.05 mW le = Iy, + 20 mA
Lasing wavelength A, 1270 1300 1330 nm P;=0.5 mW
Spectral width 4n 2 nm P;=0.5 mW
Rise time t, 0.5 ns
Fall time t 0.5 ns
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HLP5600

inGaAsP LD

Description

HLP5600 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.

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

Features

e Long wavelength light output:

A, = 1270—1330 nm
® 5 mW CW operation at room temperature
® Fast pulse response: 'ty = 0.5 ns

Absolute Maximum Ratings (T = 25°C)

|
i ‘;”i
! | 702

‘
w1

C-type

Internal Circuit

2
1102
16:02

2 #2602

Notos: Optical path. 5.43 mm
Rofraction index of window glass:
146-153

(Unit: mm)

Items Symbols Values Units
Optical output power Po 5 mwW
Reverse voltage Va 2 \
Operating temperature T, 0 to +50 °C
Storage temperature Tag —40to +60 °C

O]

= ——*'®
Po =~ ¥z P,

. I 1
Glass window | ! Glass rod

@

Optical and Electrical Characteristics (T = 25°C)

Items Symbols min. typ. max. Units Test conditions
Threshold current Ly 30 80 mA
Optical output power Po 5 mW Kink free

1.5 3.0 mw le = I, + 20 mA
Monitor power P 0.5 mwW le =1, + 20 mA
Lasing wavelength A, 1270 1300 1330 nm Po=3mW
Spectral width 4 2 nm Py =3 mW
Beam divergence g, 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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HL1321P

InGaAsP LD

Description

HL1321Pis 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 002
Core diameter 150 um
Outer diameter : 125 um
Jacket diameter 0 900 um
Refraction index profile : GI type

Fiber length : More than 500 mm

Features

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

Absolute Maximum Ratings (Tc=25°C)

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

Laser diode reverse Vawo) 2.0 \
voltage

Photodiode reverse Vo) 20 Vv
voltage

Photodiode forward leep) 1.0 mA
current

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

(Unit: mm)

P-type
Internal Circuit

Multimode | _ _
fiber

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

Units

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

0.7 mw le =1+ 20 mA
Lasing wavelength A, 1270 1300 1330 nm P;= 0.5 mW
Spectral width 4\ 2 nm P, = 0.5 mW
Photodiode dark current IpaRk 150 nA Vaep =5V
Monitor current ls 70 HA Vepoy =5V, P=1.0mW
Photodiode capacitance C, 3.0 4.0 pF Vgep) =5V, f=1MHz
Photosensitivity saturation Vg, \Y
voltage .
Rise time t, 0.5 ns
Fall time t; 0.5 ns
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HL1321SP

InGaAsP LD

Description

HL1321SP 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
single mode fiber. Monitoring current is output
from a built-in photodiode.

— Fiber specifications —

Spot size 5 um

Ac : 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:
= 1270—1330 nm
(] 1 2 mW CW operation at room temperature
© Fast pulse response: t, tr = 0.5 ns
® Built-in photodiode for monitoring laser output

Package Dimensions

500 min

16.5£0.3

e #0.940.15

2-42.3:03

10£0.2
75307 1421 o

N

[

@ Laser diodo anode (Case)
Laser diode cathode

I PN

M a
B.520.
13202

1421

Photodiode cathode
Photodiode anode

s A
Absolute Maximum Ratings (T, = 25°C) 243
Items Symbols Values Units 1< (Unit: mm)
Fiber optical P, 1.2 mw SP-type
output power Internal Circuit
Laser diode reverse Vg, 2.0 \
voltage ®
Phﬁtodiode reverse Veeo) 20 Vv ® r_ o
voltage
Photodiode forward leeo) 1.0 mA ‘———|—J3'Y - 5
current Single-mode | 3
Operating temperature T, 0 to +50 °C fiber
Storage temperature Tog —40to +60 °C @ ®
Optical and Electrical Characteristics (T, = 25°C)
Items Symbols min. typ. max. Units Test conditions
Threshold current lin 30 50 mA
Fiber optical output power P, 1.2 mW Kink free
0.6 mw le =l + 20 mA
Lasing wavelength A, 1270 1300 1330 nm P;=1.0 mW
Spectral width 4n 2 nm P;= 0.6 mW
Photodiode dark current Ipark 150 nA Vrpp) =5V
Monitor current Is 140 pA Vepp =5V, Pp=1.0mW
Photodiode capacitance C, 3.0 4.0 pF Ve =5V, f=1 MHz
Photosensitivity saturation Vg, Vv
voltage
Rise time t, 0.5 ns
Fall time t; 0.5 ns
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| HLP50R,HLPGOR GaAlAs IRED

Description

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 Selection from a wide range of wavelength and Package Dimensions
output power

@ Narrow spectral width

$5.4+0.2

$4.2+0.2
(40.6) 8
drECY z
. Bk
[ 1 :
I
I
o @ 2. Comode
. . ° —#0.4520. :
Absolute Maximum Ratings (T, = 25°C) Freosmen . |zse03s
items Symbols  Values Units R-type (Unit: mm)
Forward current le 250 mA Internal Circuit
230* mA ®
Reverse voltage Vg 3 \
Tolerable power Py . 600 mwW
dissipation . L—
Operating temperature T, —20 to +40**°C
Storage temperature Ty, —40 to +60**°C ®

* Value for devices with A, from 735 nm to 785 nm.
** Value for conditions without condensation.
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HLP50R,HLPGOR

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

Items Symbols min. typ. max. Units Test conditions
Optical output power Po ** mwW e = 200 mA
Peak wavelength A, ok nm I = 200 mA
Spectral width 4\ 30 60 nm le = 200 mA
Beam divergence 0y 180 deg. Il = 200 mA
Forward voltage Ve 1.7 2.3 v le = 200 mA
2.0* 2.6* \" I =200 mA
Reverse current [N 30 pA Va=3V
Capacitance C, 30 pF Ve=0V,f=1MHz
Rise time t, 12 ns l =50 mA
20* ns Il =50 mA
Fall time t 12 ns I =50 mA
20* ns l- = 50 mA
* Value for devices with A, from 735 nm to 785 nm.
** HLP50R, HLP6OR are grouped with A, and P, as follows.
A, (nm) Py (mW)
Grades min. typ. max. 45 (min.) 55 (min.)
B 775 800 825 HLP50R HLPBOR
C 815 840 865 HLP50R HLP6OR
D 855 880 905 HLP50R HLP6OR

G HITACHI
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HLP50RG,HLP60RG GaAlAs IRED

Description

HLP50RG and HLP60RG 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.

Hermetic sealing of the package achieves high
reliability.

Features

e High efficiency

e Seclection from a wide range of wavelength and
output power

e Narrow spectral width

Package Dimensions

w0 7:0 25

al
ol

o S
s 9
o W
T o
| A
U f
o
B
40.45+0.1 7
T 7z

Note: Refraction index
of window glass
1.48

1. Anode
& 2. Cathode
? o 2.54%0.35
h (Unit: mm)

Absolute Maximum Ratings (T, = 25°C) RG-type

Items Symbols Values Units Internal Circuit

Forward current I 250 mA

230* mA 0)

Reverse voltage Vg 3 \

Tolerable power Py 600 mW

dissipation L—
Operating temperature T, —20to +40 °C,

Storage temperature T, —40to +60 °C )

* Value for devices with A, from 735 nm to 785 nm.
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HLPS50RG, HLPG6ORG

Optical and Electrical Characteristics (T = 25°C)

Items Symbols min. typ. max. Units Test conditions
Optical output power Po *x mwW l. =200 mA
Peak wavelength A, ¥ nm le = 200 mA
Spectral width 4n 30 60 nm l- = 200 mA
Beam divergence 6y 120 deg. le = 200 mA |
Forward voltage Ve 1.7 23 \% I —'200 mA
2.0* 2.6* Vv Iy = 200 mA
Reverse current Ia 30 pA Ve =3V
Capacitance C, 30 pF Vg=0V,f=1MHz
Rise time t, 12 ns le =50 mA
20* ns | =50 mA
Fall time t 12 ns I =50 mA
20* ns le = 50 mA
* Value for devices with A, from 735 nm to 785 nm.
** HLPSORG, HLPBORG are grouped with A, and P, as follows.
A, (nm) P, (mW)
Grades min. typ. max. 22 (min.) 27 (min.)
B 775 800 825 HLP50RG  HLP6ORG
C 815 840 865 HLP50RG  HLP6ORG
D 855 880 905 HLPS0RG  HLP60RG ’

G HITACHI

349



H E840'2F GaAlAs IRED

i Description
/" HES8402F is a 0.8 uwm 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.

i

Features -

: l
e Optical fiber rod (50 um of core dia., GI) in- 1: |
cluded in ferrule (2.5 mm dia.) |

e Ease in fiber coupling Package Dimensions
e High frequency response
e Excellent light-current linearity #6701
a2 '5‘ 7&9" ‘l

TO 125

2 |

RO.25max

1. Anode
2. Cathode (Cap)

Absolute Maximum Ratings (T, = 25°C) ¢2L54 10.35 (Unit: mm)
Items Symbols  Values Units : F-type
Forward current e 150 mA Internal Circuit
Reverse voltage Vg 3 \ ©)
Tolerable power Py 350 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
Fiber optical output power P* 40 60 uw l- =100 mA
Peak wavelength A, 800 840 900 nm - =100 mA
Spectral width 4 50 nm l. = 100 mA
Forward voltage Ve 25 Vv Il =100 mA
Reverse current la 100 pA Vg=3V
Capacitance C, 10 pF Ve=0V,f=1MHz
Rise time t, 5 ns - =50 mA
Fall time t; 7 ns le =50 mA

* At GI>‘50/1 25 fiber end.
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HE8801

GaAlAs IRED

;)escription

HES8801 is a 0.8 um GaAlAs infrared emitting

Wide radiant directionality makes it suitable as a

riode with single heterojunction structure.
i

ght source in various types of optical equipment.

'; Hermetic sealing of the package achieves high

qeliabilily.

Features

® High efficiency and high power output

® Narrow spectral width
® Wide radiant directionality

Abiolute Maximum Ratings (T, = 25°C)

i

Items Symbols Values Units
Forward current I 200 mA
Reverse voltage Vi 3 Vv
Tolerable power Py 400 mwW
dissipation

Operating temperature T, —20to +60 °C
Storage temperature T, —40t0+90 °C

Optical and Electrical Characteristics (T = 25°C)

Internal Circuit -

®

Note: Refraction index of
window glass: 1.48
1. Anode
2. Cathode
—~(Unit- mm) .

Items Symbols min. typ. max. Units Test conditions

Optical output power Py 6 20 mwW I = 150 mA

Peak wavelength Ay 800 880 900 nm le =150 mA

Spectral width 4\ 30 60 nm e = 150 mA

Forward voltage Ve 1.7 2.3 \ I =150 mA

Reverse clrrent [ 100 pA Ve=3V

Capacitance C, 10 pF Ve=0V,f=1MHz

Rise time ) t, 12 ns I =50 mA

Fall time t; 12 ns I = 50 mA '

@ HITACHI
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HE1302ML

InGaAsP IRED

Description

HEI302ML is a high-power 1.3 um InGaAsP
infrared emitting diode with double heterojunction

structure, which provides high speed response.
Optical output from the chip is directed to
optical fiber efficiently through the microlens in

the
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
@ Fast pulse response

Absolute Maximum Ratings (T, = 25°C)

Items Symbols  Values Units
Forward current Ie 150 mA
Reverse voltage Vi 1.0 \
Tolerable power Py 300 mwW
dissipation

Operating temperature T, —20to +60 °C
Storage temperature T —40to +90 °C

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

Package Dimensions

$5.4+0.2

$4.65+:0.2 ;
=3
[}
/] |
o
Sy
& 5
iy > &
H |1 ’-"1 o
| P
i
2—w.45:u,1~m @

2.564+0.35
(Unit: mm)

ML-type

Internal Circuit

® o—|¢——0O

Items Symbols min. typ. max. Units Test conditions
Fiber optical output power P.* 30 uw le =100 mA

Peak wavelength A, 1260 1300 1340 nm - =100 mA
Spectral width 4\ 140 nm Il =100 mA
Forward voltage Ve 1.5 2.0 v l- = 100 mA
Capacitance C, 30 pF Vg=0V,f=1MHz
Rise time ) t, 1.5 ns l. =100 mA

Fall time t 4.0 ns l- =100 mA

* At Gl 50/125 fiber end.
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HR1101

InGaAsP Pli\! Photodiode

Description

HR1101 is an InGaAsP PIN photodiode for de-
tecting 1.0— 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

@ Fast pulse response

i t, tp = 0.5 ns typ.

® High sensitivity ;S = 045 mA/mW
® Low dark current : Ipark = 7 nA typ.
® Small capacitance : C; = 2.0 pF typ.

® Photodetectable area  : 100 um dia.

Absolute Maximum Ratings (T = 25°C)

Package Dimensions

$5.4+0.2

$4.65+0.2

43.0£0.2
- =

—=tte—0.5
—'T-— 0.3

$0.45+0. I——E].

$2.64+0.35

W

Note: Refraction index of
window glass: 1.48

1. Anode
2. Cathode
3. Case

TG-type

(Unit: mm)

Internal Circuit

Items Symbols Values Units
Reverse voltage Vg 20 \" ) ®
Forward current le 1.0 mA i’ ____ 'I'
Operating temperature T, —40t0 +80 °C T !
Storage temperature Ty, —45to +100 °C (I '\
o) ®
Optical and Electrical Characteristics (T = 25°C)
Items Symbols min. typ. max. Units Test conditions
Dark current loark 7 200 nA Ve=10V
Capacitance C, 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 voitage
Rise time t, 0.5 ns Vg =10V, A, = 1300 nm
R, =50Q
Fall time t; - 05 ns Vg =10V, A, = 1300 nm
R =50Q
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HR1102

IinGaAsP PIN Photodiode

Description

HR1102 is an InGaAsP PIN photodiode for de-
tecting 1.0— 1.5 um light.

It is suitable as an optical monitor in high-bit-
rate fiberoptic communications équipment.

Hermetic sealing of the package achieves high
reliability.

Features

: S = 0.45 mA/mW
: Iparg = 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 \"
Forward current Ie 1.0 mA
Operating temperature T, —40t0+80 °C

Storage temperature T, —45 to +100 °C

h
Package Dimensions

$5.410.2

$4.65+0.2

2.6+0.2

———»L-o.A

14+2

$0.45+0.1

$2.564+0.35

o N Note: Refraction index of
window glass: 1.48
1. Anode
2. Cathode
3. Case (Unit: mm)
TG-type
Internal Circuit
[ it g 1

Optical and Electrical Characteristics (T =25°C)

items Symbols min. typ. max. Units Test conditions

Dark current boark 20 500 nA Vg=10V

Capacitance C, 9 15 pF Veg=10V,f=1MHz

Sensitivity S 0.45 0.7 mA/mW V=10V, Kp = 1300 nm
P, = 1.0 mW

Photosensitivity Vas 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

inGaAsP PIN Photodiode

Description

HR1102CX is an InGaAsP PIN photodiode for
detecting 1.0—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.

Features

® High sensitivity
® Low dark current
® Photodetectable area

:S = 0.6 mA/mW
s Ipark = 20 nA typ.
: 300 um dia.

Absolute Maximum Ratings (T, = 25°C)

Items Symbols  Values Units
Reverse voltage Vi 15 v
Forward current I 1.0 mA
Operating temperature Topr " —40to +80 °C

Storage temperature T, —40 to +100 °C

stg

v

Package Dimensions

r
N
o
&
«
o

Au-plated

0.5+0.3 0.5:0.3
ot Ceramic
| ramic
7 o
8
o | (=}
3I 5
° o
- i £.0x025
I Au-plated /120
2.54+0.3 L
4.010.25
2.0£0.3
1. Anode
2. Cathode
(Unit: mm)
CX-type

Internal Circuit

®

®

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

Items ~ Symbols min. typ. max. Units Test conditions

Dark current. Ioark 20 100 nA V=10V

Capacitance C, 10 pF Ve=10V, f=1 MHz

Sensitivity S 0.6 0.7 MA/mW Vg =10V, A, = 1300 nm
P, = 1.0 mW

Photosensitivity Vi) 2 "

saturation voitage

Rise time t, 1.2 ns Ve =10V, A, = 1300 nm
R = 50Q '

Fall time t 1.2 ns Ve =10V, A, = 1300 nm
R =50 Q
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