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PREFACE

The history of Sony semiconductors began over 37 years ago in 1954, with the first commer-
cial introduction of the transistor in Japan. Since then, Sony has applied this leading-edge,
innovative technology in the development of the semiconductors, currently used in most of its
electronic products.

This discrete semiconductor data book has been compiled with the aim of providing the circuit
designer with a reference guide describing Sony's presently available product line, together with
application information for each category of discrete semiconductors.

The contents of this data book although accurate and complete at the time of publication,
are subject to change in order to incorporate improvements on the products.

Circuits shown are typical examples illustrating the operation of the devices. They are not
meant to convey any patents or other rights. Sony cannot assume responsibility for any
problems arising out of the use of these circuits.

Copyright 1991 by Sony Corporation




Sony Semiconductor Data Books

The following data books are available for the respective products applications.

-TVs
Videos
CCD Cameras & Peripherals
~ Compact Discplayers
Analog Audio -
Floppy Disk/Hard Disk Drive ICs
Radio Communication System ICs
A/D, D/A Converters
SPECL Standard Logic
. Microcomputers
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. Microprocessors
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. Memories
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. Discrete Semiconductors

In addition, a List of Semiconductor Products covering all manufacutured device on the
market, is issued twice a year.
Data books offer information pertaining to the listed products.
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1.

List of Model Names

Type Page Type Page Type Page
1T32/1T32A 31 SLD202U/V 73 SLU302XR 193
1T33/1T33A 34 SLD202U-3/V-3 76 SLU303VR 197
1T33C 37 SLD203AV 79 SLU303XR 201
17339 335 SLD301B 102 SLU304VR 205
17359 49 SLD301V 82 SLU304XR 209
17360 51 SLD301WT 88 2SK125 215
17362 40 SLD301XT 95 | .2SK152 224
17363 44 SLD302B 128 2SK300 231
17364 47 SLD302V 108 2SK613 237
PHDOO3 337 SLD302WT 114 2SK676H5 273
SGH5002F 287 SLD302XT 121 2SK677H5 280
SGH5003F 291 SLD303B 155 3SK165 265
SGH5612F 295 SLD303V 134 | 3SK166 269
SGM2004M 253 SLD303WT 141 CXD7500M 245
SGM2006M/P 257 SLD303XT 148 DM-106B 301
SGM5102F 261 SLD304B 175 DM-111 305
SLD104AU 55 SLD304V 161 DM-211 311
SLD111V 58 SLD304XT 168 DM-230 316
SLD151U/V 63 SLU301VR 181 DM-231 320
SLD201U/V 67 SLU301XR 185 DM-232 324
SLD201U-3/V-3 70 SLU302VR 189 DM-233 328




2. Index by Usage

1) Variable Capacitance Diodes

Type Package Application Remark Voltage (V) | Page
1732 . s Smaller package
17324 UHF/VHF tuning | AC: 39, (1T32A : 29%) i
1733 Smaller package 225
1733a | 2P Mini mold . AC: 3% (IT33A: 2%) M
CATYV tuning Ad oy F1T33
1T33C vanced type o g 1~28 37
AC: 2%
Super mini mold
17362 UHF/VHF tuning |package of 1T32, 2~25 40
B AC: 3%
Super mini mold
1T363 2P Super Mini mold package of 1T33C, 1~28 44
CATYV tuning AC: 3%
Super mini mold N
17364 package of 1T360 30 47
17359 UHF/VHF tuning | G/ 85 11 ~040, ~30 49
2P Mini mold AC: 3%
Advanced type of
17360 CATYV tuning 1T33C, Large ~30 51
capacitance ratio

AC: Maximum capacitance deviation for same rank.




2) Laser Diodes

Wavelength | Output Power

Type ' Package Applications Features (nm) (mW) max Page
SLD104AU Light soufce of Low powg?r 55
CD/VD pickups consumption .
3P #5.6mm - - 780 5
: Light source of Low noise, Low .
SLD111V R . . 58
: CD pick up power consumption
SLD151U Bar code Scanner . .
SLD151V Laser printei ) Red light emission 670 5 63
SLD201U )
SLD201V 780 2 67
SLD201U-3 50 70
SLD201V-3 3P ¢9mm Magneto-optical Low noise, high
SLD202U disk power density 25 73
SLD202V 820
SLb202u-3 ) 50 6
SLD202V-3 . ) j
SLD203AV Signgle mode, high 780 35 79
power density
stozory  [|°F ¢9mm ' 82
SLD301WT 8P TO-3 100 88
SLD301XT 8P Square type 95
SLD301B Bare block 102
SLD302V 3P ¢Smm 108
SLD302WT  [8P TO-3 200 114
SLD302XT 8P Square type . Laser diods * 121
SLD302B |Bare block | Micdical use, efficiency is higher | © 2 cleneth 128
3P $0mm Solid State laser th 1 lid select
SLD303V excitation an gas laser, so possible 134
state laser
SLD303WT 8P TO-3 500 141
SLD303XT 8P Square type 148
SLD303B Bare block 155
SLD304V 3P ¢9mm 161
1000
SLD304XT 8P Square type 168
SLD304B Bare block 175
SLU301VR 181
SLU301XR 70/80 185
SLU302VR Medical use, For fiber, coupling 140/160 189
SLU302XR . . X 193
Special Solid State laser with lens, FC type
SLU303VR o 197
SLU303XR excitation connector 350/400 201
SLU304VR 205
SLU304XR 700/800 209

Note) WT, XT package with a TE (Thermo Electric) cooler

VR: V package with a lens, a FC type connector and Frange and Fiber
XR: XT package with a lens, a FC type connector and Fiber

¥ Wavelength category (SLD300 series SLU300 series only)

. Wavelength selection (Primary classification)

. Wavelength selection (Sub-classification)

Rank | Wavelength (nm) Rank | Wavelength (nm)
1 785+15 21 798+3
2 81010 24 807+3
3 83010 25 810+3




3) SiFETs

Type Package Structure Applications Voltage (V) | Page
28K125 3P TO-92 ?.;%?nel UHF amplifier, mixer, oscillator 10 215
2SK152 3P TO.92 N-channel Audio frequency.r ‘amphﬁer, high 5 994

J. FET frequency amplifier
25K300 3P Mini mold N-channel Audio frequencs./ ‘amplifier, high 5 231
'1J. FET frequency amplifier
2SK613 3P Mini mold N-channel Audio frequency .ampllﬁer, high 5 937
J. FET frequency amplifier
P-channel . .
CXD7500M 8P SOP MOS FET Voltage control type variable resistor 10 245
4) GaAs FETs
L Drain to source
Type Package Applications Features Voltage (V) Page
Low
SGM2004M | 4P Mini mold | UHF RF, amplifier crossmodulation 5 253
Built-in gate
protection diode.
Low noise, Built-in
SGM2006M - UHF, RF, amplipier, mixer, i~
SGM2006P 4P Mini mold oscillator gfxte protection 5 257
diode.
. . e . Low noise
SGM5102F 4P Ceramic Microwave amplifier NF: 2.1dB max 5 261
35K165 4P Mini mold UH.F, RF amplifier, mixer, .Low noise, !ow 5 265
oscillator input capacity
35K166 4P Mini mold | UHF, RF, amplifier, oscillator | - ROise: high 5 269
gm 40ms (Typ)
25K676H5 | Chip Microwave low noise amplifier. |y (o ;e 2 273
For high speed logic
. Microwave low noise amplifier. .
25K677H5 Chip For high speed logic Low noise 2 280
. Microwave low noise amplifier, | Low noise
SGH5002F 4P Ceramic DBS, FSS NF: 1.3~1.7dB max 2 287
. Microwave low noise amplifier, | Low noise
SGHS003F | 4P Ceramic | ppg pog NF :1.3~1.7dB max 2 291
. Microwave low noise amplifier, | Low noise
SGH5612F 4P Ceramic DBS, FSS NF : 1.0~1.2dB max 2 295




5) SDME (Magneto resistance element)

Type Package Applications Remark Page
. Small, standard model
DM-106B 3P Mold rpm detection, other general use 2.3k typ) 301
rpm detection, battery operated High resistance
DM111 3F Mold telemeter (650kQ) typ) 305
) Matching with ]
DM-211 4P Mold Ditection of revolution speed multi-pole ring magnet 311
(1 =4.52mm)
4P Special | Non-contact angle of rotation detection . s
DM-:230 Mold | Non-contact number of rotation detection | L&0 Sensitibity 316
DM-231 4P Special | Non-contact angle of rotation detection Biasmagnet adhered 320 ’
Mold | Contactless potentiometer 6=90°
DM-232 4P Special | Non-contact angle of rotation detection Biasmagnet adhered 394
Mold | Contactless potentiometer 6=0"
DM:233 4P Special | Non-contact angle of rotation detection Ferrite without 328
Mold | Contactless potentiometer .magnetic field adhered
6) Photo Diodes
Type Package Features Page
1T339 8P SOP | *CD pickup, Silicon PIN photodiode 335
« High sensitivity S=0.5A/W
PHD003 8P SOP 337

« Pattern custom compatible (max 6 split elements)

~ 10—




3. Description

1) Nomenclature of Sony Semiconductors

So far names of Sony FET devices have been based on the semiconductor nomenclature method of the Japan
industrial Standards (JIS C7012). For other semiconductors (GaAs discrete devices, diodes, laser diodes and
magnetoresistance elements), Sony's own nomenclature is used. The following is an explanation of how each
device is named.

(1) Nomenclature of diodes
1T OO0
Changes in alphabet order.
Indicates the product No. for each individual device.
Indicates Sony diode.

(2) Nomenclature of field effect transistors

No.1 No.2 No.3 No.4 No.5
(Figure) (Letter) (Letter) (Figure) (Letter)

The No.1 figure denotes the type of semiconductor device.

The device's number of effective electrical connections minus one is used for this number (n-1).

The No.2 letter shows the symbol “S" representing semiconductor devices registered with the Electronic
Industries Association of Japan (EIAJ).

The No.3 letter shows the polarity and application of the semiconductor device. For example, “K'’ indicates an
N-Channel FET.

The No.4 figure represents a sequential number registered with the Electronic Industries Association of Japan
for each of the preceding types (No.1 figure, No.2 and No.3 letters).

The No.5 letters changes in A, B, C, .... alphabet order every time the device specifications are modified for
improvement.

(3) Nomenclature of magnetoresistance elements
omM-000 O
Letter indicating improvement.
Indicates the product No. for each individual device.
Indicates Sony Magnetoresistance Elements.

11 =



(4) Nomenclature of laser diodes
sL D000 00-0000

GO
T _L Fiber (Application products only)
Wavelength classification (However for the actual 201 and 202,

indicates output classification)
cf. SLD 300 series

General classification Minute classification
-1 -21
-2 —24
-3 -25

Package type .
U : ¢5.6mm Oblique cap package
$9mm Oblique cap package

V. : ¢9mm Flat cap package

WT : TO-3 Equivalent 8 pins Built-in TE cooler

XT : Special square type 8 pins Built-in TE cooler

VR :V package +flange + coupling lens +FC connector + fiber
XR : XT package +coupling lens +FC connector +fiber
——————— Modification symbol (alphabetical order)

Product number

D : Basic product

U : Application product

Indicates Sony laser diode

(5) Nomenclature of GaAs discrete devices
s6 000007 0-00

T__NF
Package type

M, P: 4pin mini mold
C : chip ‘
E : ceramic disk cross

Modification symbol (Alphabetical order)
Symbeol indicating product number

H : HEMT

M : MES FET

Indicates Sony GaAs device

12—



2) Ratings and Characteristics

(1) Absolute maximum ratings

The reliability of semiconductors chiefly
depends on two factors. One, needless to
say, is the manufacturing quality. The other
can be defined as the “operating conditions”
which are selected by the user. That is,
selection of the circuit, and environmental
conditions, among other factors, play an im-
portant role.

Thus, to ensure the highest degree of re-
liability in the usage of semiconductors,
proper selection is a key point. To this effect
the absolute maximum ratings should be
carefully taken into consideration.

What are Absolute maximum ratings

The maximum ratings are usually given
with the semiconductor specifications. The
values should not be exceeded, even
momentarily.

Exceeding these values, even for a mo-
ment, will adversely affect the device, induc-

ing premature aging or breakdown. Break-
down may not occur immediately, but still,
service life would be drastically shortened.
Also, any Two items from those ratings
SHOULD NOT reach their maximum value at
THE SAME TIME. When designing a circuit,
the following items, at their worst condition,
should be taken into account to avoid over-
running the absolute maximum ratings.
® Fluctuation of the supply voltage
® |rregularity in the electrical characteris-
tics of the electric parts, such as FETs,
resistors or capacitors
® Power loss during circuit adjustment
® Ambient temperature
e Fluctuation of input signals
® |nput of abnormal pulses
For pulse application usage, be careful
with the Area of Safe Operation (ASO), op-
eration amplitude, peak voltage and current.

—13 —



(2) Diodes maximum ratings (Variable capacitance diodes, Photo diodes)

Item Symbol Definition
Peak reverse Ve The maximum allowable value of AC voltage applied in re-
voltage . verse where the average voltage is kept below Va
Reverse voltage VR Maximum allowable value of DC voltage applied in reverse
Maxim.um allowable value -of average rectifying current or
Forward current IF ) :
| DC current that can be applied
. o The maximum allowable value of ambient temperature
Operating .
Topr where operation is possible under normal heat d|3$|pat|ng
temperature
conditions
, Maximum allowable value of the junction temperature. This
Junction T temperature is the sum of the ambient temperature during
temperature ! operation and the rise in temperature dueto mternal power
dissipation (PD) of the diode itself -
Storage The lower and upper Iimit of the ambient temperature that
g Tstg | should not be exceeded when the dlode is stored in a state
temperature

of non operation

— 14—




2-1) Electrical Characteristics of Variable Capacitance Diodes

Item Symbol Definition
Reverse break- VAm Applied reverse voltage when normal reverse current flows
down voltage
The current that flows in reverse when normal voltage is ap-
Reverse current IR .
plied
Pin interval Ca Pin interval capacitance when a 2V reverse voltage is ap-
capacitance plied
Capacitance Ratio of the pin interval capacitance when a 2V reverse
. C2/Cas ) )
ratio voltage is applied
Series . ) . - "
. I's High frequency series resistance under specified conditions
resistance
Performance Q Ratio between dissipated and stored energy
exponent
Maximum Indicates the amount of capacitance deviation and is de-
capacitance AC fined through the following formula
deviation in the AC= Cmax—‘Cmin X100 (%)
same rank Crmin
The capacitance variation rate is expressed through the fol-
Capacitance n lowing formula
variation rate _ v .dc
"=TTWw
High frequency distortion is expressed through the following
High frequency P formula
distortion 11 d®C 4({1 dCV o
P ‘T{?' a2 'T(? ’ d_V) ] X 100 (%)

— 15—



2-2) Electrical Characteristics of Photo Diodes

Sensitivity

Item Symbol Definition
Forward voltage VF Voltage between pins when normal current flows forward
Dark current Io The current. when normal voltage is applied with the photo-
‘ » diode kept in the dark

Pin interval , Cr Capacitance between focus diode and cathode
capacitance .
Pin mtgrval C2 Capacitance between tracking diode and cathode
capacitance i

The amount of photocurrent per unit incident light at a stand-

ard wavelength

—16 —




3) Absolute Maximum Ratings of Laser Diodes

Item Symbol

Definition

Optical power

output Po

-Maximum allowable instantaneous
optical power output under continu-
ous (CW) operation. Up to this output
level, there are no kinks in the cur-
rent vs power output curve.

Optical Power Output vs. Forward Current.

Maximum allowable voitage when
Reverse-voltage Vr reverse bias is applied to either the
laser diode or photodiode. ‘g
=
. Range of case temperatures within °
Operating ) R )
Topr | which the device may be safely 2
temperature )
operated. a
8
Storage Rapge of case t‘emperatures within =4
Tstg | which the device may be safely ®]
temperature
stored. lop
Case Device temperature measured at the Forward current
Te
temperature base of the package.
3-1) Electro-Optical Characteristics -
Item Symbol Definition
Forward Current Ie Current through the laser diode under forward bias.

Threshold Current

forward current curve.

The boundary between spontaneous emission (region A) and
Ith stimulated emission (region B) on the optical power output vs.

Operating Current

lop

The forward current through the laser diode necessary to pro-
duce its specified optical power output.

Operating Voltage

Vop

The forward voltage across the laser diode when the device
produces its specified optical power output.

17—



Ratio

Item Symbol Definition
The wavelength of the light emitted by the laser diode. For a
single mode device, this is the wavelength of the single spec-
Wavelength A tral line of the laser output. For a multi-mode device, this is the
wavelength of the spectral line with the greatest intensity.
The current through the photodiode, at a specified reverse bias
Monitor Current Im voltage, when the laser diode is producing its specified power
output. i
The laser beam’s full width, half-maximum intensity points
Beam Divergence | 6/, 6.1 (MHM), measured both parallel and perpendicular to the junc-
tion plane.
The deviation of the optical axis of the beam from the mecha-
nical axis of the package, measured both parallel and perpen-
Angles 4é7, 4é1 | dicular to the junction plane.
T >
5§ 8
% 3
05_’ 8 Displacement of the laser diode chip with respect to the device
Position dx.dv. 4z package. 4x and 4y are measured as the planer displacement
4 of the chip from the physical axis of the package. 4z is meas-
ured perpendicular to the reference plane.
The mean value of the incremental change in laser power out-
Slope put for an incremental change in forward current.
. 7D
Efficiency 4Po
1“ =
Alf
The incremental change in the laser diode junction tempera-
Thermal . ) L
. ture for an incremental change in the power dissipation of
Resistance :
the laser chip.
Noisé is defined as the fluctuation over time of the intensity
of the laser diode output, when driven by a DC input. The
signal to noise ratio.is expressed in terms of the mean output
Signal to Noise power, P. and the fluctuation 6P, as:
9 S/N | S/N = 10 log (P/6P) decibels.

Noise includes; 1) mode hopping noise caused by temperature
changes at the laser diode junction, and 2) optical feedback
noise caused by the formation of a complex resonator when
part of the laser beam is reflected back into the laser diode.

—- 18—




Item

Symbol

Definition

Astigmatism

As

The laser beam appears to have different source points for the
directions perpendicular and parallel to the junction plane.
The astigmatic distance is defined as the distance between
the two apparent sources. A large astigmatism must be cor-
rected if the laser beam is to be accurately focused.

Polarization
Ratio

The light from a laser diode emitting in an ideal single mode
is linearly polarized parallel to the junction plane. Spontane-
ous emission adds unpolarized light which has a component
of polarization perpendicular to the junction plane. The polar-
ization ratio is defined as the ratio of the component of
polarization parallel to the junction plane to the component
perpendicular to the junction plane.

— 19—




(4) Maximum ratings of FET

Item Symbol Definition
Drain to Gate Voeo.‘ Maximum voltage applicable across drain and gate when
| Voltage o the source is open.
Source to Gate “Maximum voltage applicable across source and gate, when
VsGo L
Voltage the drain is open.
Drain Current .Io Maximum DC current applicable to the drain continuously,
within the allowable channel dissipation. '
Gate Current e M'axilmum DC current apphca.ble. to.the gate continuously,
within the allowable channel dissipation.
Allowable Power Maximum channel dissipation that can be continuously con-
- Po sumed by the FET, under specified heat dissipating condi-
Dissipation .
tions.
Maximum value of the channel temperature which must not
Channel Ten exceed the sum of: the ambient temperature while in opera-
Temperature © tion (Ta), and the temperature rise due to the device's inner
power dissipation.
Storage Ta The lower and upper limits of the ambient temperature that
Temperature s should not be exceeded when the device is stored.

~20—




4-1) FET Electrical Characteristics

ftem Symbol Definition
Drain to Gate VoGo Drain to Gate voltage with Source open
voltage
Source to Gate Vseo | Source to Gate voltage with Drain open
voltage
Gate to Source Vass Gate to Source voltage with Drain-Source Short
voltage
Drain to Source . -
Vosx Drain to Source voltage under normal conditions
voltage
VGs(oFF) :
Gate to Source VaisorF) | Gate to Source cutoff voltage under normal conditions
cutoff voltage
A VG2s(oFF)
Drain current loss Drain current with Gate-Source Short
lass
Gate cutoff la1ss Gate leakage current with Drain-Source Short
current
lg2ss
Drain OFF Drain current when voltage is applied at Gate-Source to bias
ID(OFF)
current the FET off.
Gate 2 to Drain Gate 2-Drain Leakage current with normal voltage applied at
la2p0 .
leak current Gate 2-Drain
) ’ Drain-Source resistance with normal voltage applied at
OFF resistance Rore Gate-Source and cut OFF condition
ON resistance Ron Drain-Source Resistance with FET ON
Input resistance n 1
Input capaci- . Input admittance: Y1 = —+ jw Cip
.Clp ' : rip
tance

21—




Item Symbol Definition
Output resist- r ‘ o
ance, Output | Output admittance: Yo = + jw Cop
. Cop op
capacitance :
Feedback Crss Drain-Gate capacitance with Common Source
capacitance Cdg Drain-Gate capacitance under normal conditions
Gate t‘.) Drain Cgd Gate-Drain capacitance with Gate-Source Short
capacitance ~
Gate t(.) Source Cgs Gate-Drain capacitance with Gate-Source Short
capacitance L e
Input ' . . )
. Ciss Input capacitance with Common Source
capacitance 1 .
. B Ratio of input voltage AVas and output current Alo under
Forward transfer normal conditions
. |Yts‘
admittance IVee| = Alp
g AVas
Reverse transfer Stz Reverse transfer coefficient with input and output terminated
coefficient by characteristic impedance.
&n="VAKTRN
Inout equivalent K: Boltzmann's constant
no?se vglta o €n T: Absolute temperature (°K)
9 1/f noise added to Johnson Noise generated at equivalent
Noise resistance Rn
:2;: :r oan PG Maximum power gain under normal conditions
Noise figure NF NF= Input sugnal VS. N0|§e ratlg
Output signal vs. Noise ratio
Gain G Power gain under matching conditions leading to NF mini-
(NF minimum) 2 mum
Inter modulation IMD Third distortion component level (dB) at 0dB signal level

_2




(5) Maximum ratings of Magnetoresistance Elements

Item Symbol Definition
Supply voltage Vee Maximum voltage applicable between Supply-Ground pins
Operating T Ambient temperature that ensures full performance of the
temperature °P" | Magnetoresistance functions during operation.
Storage Ta Allowable ambient temperature for storage without opera-
temperature s tion.

(5-1) Electrical characteristics
Equivalent circuit of the Magnetoresistance Element

*

Ra

Rs

®
GND

3-pins

() ve

Vee
(1)

AN
v

]

o

Ve (2) O——¢

L
<
Rs b3

v
A
WV
P
5]

(4)
GND

4-pins

% Refer to the Equivalent circuit.

Item

Symbol

% Definition

Unit

Total resistance

Rr

3-pins Magnetoresistance Element
Rt=Ra + Rs

4-pins Magnetoresistance Element
Rr=(Ra + Rs)/(Rc + Rb)

kQ

Output voltage

Vo

Output voltage amplitude for pins (2) and
(3). Measure Magnetoresistance Element at
rotary magnetic field for pin 3, and at AC
magnetic field for pin 4.

mVp-p

—23—




Item Symbol Definition Unit
Ve, Va and Vs voltages (DC voltage)
NP
Ve \L \/ Ve, Va, Ve
Midpoint voltage Va \
Ve _ :
Measure Magnetoresistance Element at rot-
ary magnetic field for pin 3, and at AC
magnetic field for pin 4.
. . Difference between center Potentials Va and
Midpoint Potential [Va-Vel Vs of pin 4 Magnetoresistance Element. mv
R.1: Resistance value when current crosses
with the magnetic direction, orthogonal-
ly.
Resistance chanae ratio Ap R/ Resistance value when current is parallel | %
€ 9 e to magnetic direction.

Then, the resistance change ratio is

Ri/—R.
-—-ﬁT—— X 100

FG Fluctuation

Fluctuation of the output waveform on the
time axis.

FG fluctuation = ~31—x 100

%

— 24—




3) Quality Assurance and Reliability Test Standards

1) Quality assurance in shipping
Establishing quality in the design and in
fabrication is essential to keep the quality
and reliability levels of the semiconductor
devices at a high level. This is done by the
“Zero-defect’’ (ZD) movement. Further sam-
pling checks, in units of shipping lot, is done
on products that have been ‘“totally-

Periodic Reliability Test

inspected” at the final fabrication stage, thus
ensuring no detective items. This sampling
inspection is done in accordance with MIL-
STD-105D.

2) Reliability
The reliability test is done, periodically, to
confirm reliability level.

Item

Testing time LTPD

Electrical Characteristics Test

In order to know the initial quality
level, some types are selected and
tested again.

Life Test high temperature operation up to 1000 h 10%
high temperature and high

humidity with bias up to 1000 h 10%

pressure cooker up to 200 h 10%

Environmental Test soldering heat resistance 10s 15%

heat cycle 100 cycles 15%

Mechanical Test solderability Japan Industrial 15%

length strength Standard (JIS) 15%

Other Tests

If necessary, tests are selected according to
JIS C7021 C7022 and EIAJ SD121 IC121.

*These tests are selected by sampling standard.
LTPD: Lot -Tolerance Percent Defective

These tests and inspection data are useful not only to improve design and wafer processes, but
also serve to forecast reliability at the consumer level.

— 25—



Reliability Test Standards

(pull)

- Supply ) .
Types of test Condition voltages Testing time LTPD
High temperature qome TR " 0 o
operation Ta=125C, 150°C Typical. 1000h 5%
High temperature 1mEe . ] : [
with bias Ta=125°C, 150°C Typical 1000h 5%
High temperature 1gne o -
storage Ta=150°C 1000h 5%
Low temperature Ta=—65C 1000h 5%
storage - o
High temperature and —oge o o .
high humidity storage Ta=85C 85%6RH 1000 %
High temperature and ope o X o
high humidity with bias Ta=85C 85%RH Typical 1000h 5%
Ta=121"C 100%RH o
Pressure cooker 30 pounds per square inch 200h 5%
Temperature cycle Ta=—65C to+150°C 100c 10%
Heat shock Ta=—65C to+150°C 100c 10%
Soldering heat resistance T solder=260°C 10s 10%
Solderability T solder=230°C (rosin type flux) 5s 10%
. X, Y, Z 1500G . 3times for o
Mechanical shock Half part of sinusoidal wave of 0.5ms each direction 10%
X, Y, G 20G 16minutes for
Vibration 10Hz to 2000Hz to 10Hz (4min) L 10%
. ) S each direction
Sinusoidal wave vibration
. X, Y, Z 20,000G ‘ 1minute o
Constant acceleration Centrifugal acceleration ) for each direction 10%
Free fall Free fall from the height of 75cm to maple 3times 10%
plate
Lead strength
(bend) based on JIS 10%

Electrostatic strength

Device must be designed again, when electrostatic
strength below standard supplying surge voltage to each pin

under the condition of C=200pF and Rs=0Q.

LTPD: Lot Tolerance Percent Defective

— 26—




Flow Chart from Development to Manufacturing

Sony attains high quality and high reliability of semiconductor products by designing
devices with quality and reliability from the initial steps of development and evaluating
them sufficiently in each step of the development.

Product Planning l
N
Business Planning |
|
Product Planning Review 1
| |

Examination of
Desired Specification

| |

Development Planning I‘— Schedule, Quantity and Cost
||

Development Design l‘-— Circuit, Mask, Wafer Process and Packaging
| |
Design Review ‘

| B

Small Scale Fabrication }

: I

Evaluation w‘—— Characteristics, Quality and Reliability

|

Acceptance of Quality
and Reliability (1)

=
Trial Manufacturing Review v
| | Customer Evaluation

Large Scale Trial
Manufacturing

| B
Evaluation ' ;‘——— Characteristics, Quality and Reliability

| |
Acceptance of Quality
and Reliability (ll)

Function, Characteristics, Quality and Reliability

laf—— Acceptance of Quality and Reliability for Design

~<—— Acceptance of Quality and Reliability for Production

Production Approval ]
i |

Production [

b2
Shipping l

3 =333
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Package Name

T Package name Pack Features
pe ackage
4 Symbol Description & Matenal# | Lead pitch |Lead shape L‘ﬁf%if:l{ion
DUAL P Through .
DIP | INLINE 2‘5(“1'(‘}‘0";/““ Hole | 2direction
PACKAGE Lead
SINGLE 2 54mm Through
SIP IN-LINE P : (100MIL) Hole 1-direction
PACKAGE | Lead
ZIG-ZAG 2'5(41’3(‘)“Mm Through
Standard ZIP IN-LINE W P Zig-Z Hole 1-direction
PACKAGE “lg cag Lead .
in-line
3 PIN Through | Package
E PG A | GRID c 2‘5:1'(')‘0";“” Hole | under
k=i ARRAY Lead side
Through
PIGGY | PIGGY 2.54mm L
BACK | BACK € | “oommy | Hole | Zdirection
Lead
SHRINK
Through
DUAL 1.778mm . .
spip | w Po| Yoy | Hole | 2direton
PACKAGE
Shrink
SHRINK 1.778mm Through
szp | AGZAG ‘ p | TMID | poie | Ldirection
IN-LINE ; Zig-Zag Lead
PACKAGE in-line
QUAD '
1.0mm
FLAT P Gull- A
QFP L-LEADED m gz;n:m Wing 4-direction
Standard flat PACKAGE - " i
package SMALL .
OUTLINE 1.27mm Gull- . .
SOP | | IEADED m 1P| oM Wing | Zdirection
PACKAGE
SMALL
Standard
. . OUTLINE 1.27mm . .
z;jilre:;:;r SOJ J.LEADED P (GOMIL) J-Lead 2-direction
5 | P PACKAGE
g ERY
g SMALL Gull-
VQFP | QUAD P 0.5mm X 4-direction
8 FLAT Wing
& PACKAGE
] VERY
Shrink flat SMALL . Gull- .
rackage VSOP | U e w P | 0.65mm Wing | 2-direction
PACKAGE
THIN
SMALL 0.5mm Gull- .
TSOP | GUTLINE ' Pl (©0.55mm) ‘Wing | Zdirection
PACKAGE
QUAD
FLAT 1.27mm . .
QFJ | [ EanED ’ po| o L | JLead | adirection
Standard chip PACKAGE
carrier QUAD
Package
FLAT 1.27mm
QF N | NON.LEADED @ ¢ somiL) | Leadless “,'(‘,d”
PACKAGE side
* Peeeees Plastic, C-----Ceramic
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Variable Capacitance Diodes




1) Variable Capacitance Diodes

Type Package Application Remark Voltage (V) Page
1732 . Smaller package
1T32A , UHF/VHF tuning | xc'"30."(1T32A : 2%) 3
1733 Smaller package 2~2
1733a | 2P Mini mold . AC: 3% (IT33A: 2%) 34
CATYV tuning Advanced type of 1T33
1T33C AC: 2% ’ 1~28 37
Super mini mold
17362 UHF/VHF tuning |package of 1T32, 2~25 40
AC: 3%
Super mini mold
17363 2P Super Mini mold package of 1T33C, 1~28 44
CATYV tuning AC: 3%
Super mini mold _
17364 package of 1T360 30 a7
17359 UHF/VHF tuning %C/,nggj-f’v rs: ~040, ~30 49
2P Mini mold Advanced type of
17360 CATV tuning 1T33C, Large ~30 51
capacitance ratio

AC: Maximum capacitance deviation for same rank.
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SONY.

Silicon Variable Capacitance Diode

1T32/1T32A

Description Package Outline Unit: mm
The 1T32/1T32A is a variable capacitance 1732 2 7
diode designed for use in electric tuning for UHF, 1T32A i
VHF and TV tuner, and AFT which make their 3| Seun) fr ] B
packages more compact so as to match tuner Al — s
miniatuarization easily, keeping excellent charac- CATHOOE WARK HE : 41 s
teristics of former 1T25 type. e |
:’ﬁ"ﬁ A X E
Features R & g 3
e Compact package v 7 oo
e Low serial resistance  0.52Q Typ. (f = 470 MHz) Moo ol Vo
¢ Large capacitance ratio 6.5 Typ. (C2/C2g 05520t 01
© Small leakage current 10 nA  Max. (VR = 28V)
e 1T32(A)-T7, 1T32(A)-T8 is for taping. —
1.Cathode
Structure 2.Anode
Silicon epitaxial planar type diode . *Max flash 1s 0.2mm
M-204
Ap pllca:tlons. _ For taping: 142048
Electric tuning for UHF, VHF or TV tuner, or AFT = 0625
zFl_—s a}/ﬁ \
CATHODE MARK :-:é % i 0:’035
1 R——
055 l l 4 015 3
155015 ~ 13uax] | Y
1.Cathode
2.Anode
Max flash is 0.2 mm
M-205
Absolute Maximum Ratings (Ta = 25°C)
e Reverse voltage VR 30 Y
® Peak reverse voltage VRM 35 V RLZ10kQ)
® Operating temperature Topr 85 °C
® Storage temperature Tstg —30to +120 °C
71020-T0

~31-—




SONYs 17T32/1T32A
Electrical Characteristics Ta = 25°C
Item Symbol Condition Min. Typ. Max. Unit
Reverse current IR VR = 28V 10 nA
C2 VR = 2V,f =1 MHz 14.01 15.00 16.33 ‘pF
Diode capacitance
Cos. VR = 25V, f = 1 MHz 2.10 2.27 239 pF
Serial resistance rs Co = 14 pF, f = 470 MHz. 0.52 0.6 9]
Maximum-capacitance 3 (1T32)
deviation in the 4C VR = 2 to 25V 2 (1T32A) %
Same ranking® .

Cp - Diode capacitance (pF)

C (Ta)
C (25°C)

- Diode capacitance (normalized)

20

10

Diode capacitance vs. Reverse voltage

*Note) Applied only to tuning.

Q - factor vs. Reverse voltage

-

S 2000

T Ta = 25°C Ta = 25°C
TN f=1MHz - f = 100MHz
\ 7
1000
N ,g /'/
e ©
\ ‘*'- 500 /‘
(<] 74
N\ A
NG r

2 200 /
! 2 5 10 20 100 1 2 5 10 20

VR - Reverse voltage (V)

Diode capacitance vs. Ambient temperature

. 1.02

1.01

099

<
VR = 2V ‘/
e
/VR =10v| ——
Aé%ﬁ
=1
o 20 20 60 80

Ta - Ambient temperature (°C)

VR - Reverse voltage (V)
Temperature coefficient of the diode capacitance

1000
[5)
< 500
£
g N
£ N
]
O NN
£ T~
3
o 100
2
o
2 s0
§
-

20
1 5 10

VR - Reverse voltage (V)

~32 -

50



SONYs

1732/1T32A

Reverse current vs. Reverse voltage

IR - Reverse current (nA)

4

0.01

Te = 60°C
/
£
T
]
/
/ Ta = 25°C
£
]
/
P

/

10

VR - Reverse voltage (V)

BVR - Reverse breakdown voltage (V)

100

Reverse current vs. Ambient temperature

10 -
ya
VA
7
z VR = 28V
1
E 7
3 7
3]
a&’a /
g /
[
2 /
X! £
E v
7
7
Z/
001

0

40

80

Ta - Ambient temperature (°C) »

Reverse breakdown voltage vs.
Ambient temperature

50

30

-20

0

20

40 60

Ta - Ambient temperature (°C)

80

120
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SONY.

1T33/1T33A

Silicon Variable Capacitance Diode

Description

Package Outline

Unit: mm
The 1T33/1T33A is a variable capacitance 1733 2 7
diode designed for use in electric tuning for CATV 1T33A s
tuner which make their packages more compact 3 E‘Fﬂ - g
so as to match tuner minituarization easily, keep- A ll . oF 3,
ing excellent characteristics of former 1731 type. CATHODE MARK Ll A :’, ; H4
|+ i
FTmlle ([ 3
Features b 2 g J
¢ Compact package U . 0152008
® Low serial resistance 0.8 Typ. (f = 470 MH2) [ Theeres 03254 V los2s
® Large capacitance ratio 10 Min. (C2/C2¢ 0557 Liroas
® Small leakage current 10 nA Max. (VR = 28V) -
® 1T33(A)-T7, 1T33(A)-T8 is for taping. :
;. ﬁaﬂgade
Structure . Mox flash Zoze
R o h *Max flash is 0.2mm
Silicon epitaxial planar type diode M-204
Application For taping 142048
Electric tuning for TV or CATV @ f-oezs
2 3. :\4\7 y
CATHODE MARK sg :’Ms
1 -Fes__
055 H & 045 3
1552049 = 1amax]__| o
1. Cathode
K 2. Anode
Max flash is 0.2mm
M-205
Absolute Maximum Ratings (Ta = 25°C)
® Reverse voltage VR 30 \
® Peak reverse voltage VRM 35 V (RLZ10kQ)
® Operating temperature Topr 85 °C
e Storage temperature Tstg —30to +120 °c
71019-TO
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SONYos

1T33/1T33A
Electrical Characteristics Ta = 25°C
ltem Symbol Condition Min. Typ. Max. Unit
Reverse current IR VR = 28V 10 nA
Cz VR =2V, f = 1 MHz 27.19 32.03 pF
Diode capacitance
Cas VR = 25V, f = 1 MHz 2.71 3.04 pF
Serial resistance s Cp = 14pF, f = 470 MHz 0.7 0.8 Q
Maximum-capacitance 3 (1T33)
deviation in the AC VR = 2to 25V, f = 1 MHz 2 (1T33A) %
same ranking®
*Note) Applied only to tuning.
Diode capacitance vs. Reverse voltage Q-factor vs. Reverse voltage
50 1000
N Ta=25C 500
T 20 ™ f= 1MHz :
o \\ Ta=25C
g N f=100MHz v
S 10 5 200 p
& \- 2
g A\ g A
3 \ 9 100
3 N\
2 N =
2 S 2
[a]
o 2
! 1 2 5 10 20 1 2 5 10 20

VR - Reverse voltage (V)

VR - Reverse voltage (V)

Diode capacitance vs. Ambient temperature Temperature coefficient of the diode capacitance

3
j-
® 1.02
£ e
g d
2 Ve =2v | ] f
§ 1o = 10—
£ =
8 PR
8 éﬁ/l
@ P VR = 25V
T 100
2 /
2 EA
s°
E|i0 099
ol
[$)
o] 20 40 60 80

Ta - Ambient temperature (°C)

Temperature coefficient (ppm/°C)

1000
500
\\
N
\\\\
-'\,—
100
50
1 5 10 50

VR - Reverse voltage (V)
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1T33/1T33A

Reverse current vs. Reverse voltage

IR - Reverse current (nA)

10¢

0.1

0.01

Ta = 60°C
1
]
y
/ Ta = 25°C
» /
A /
1 10

VR - Reverse voltage (V)

BVR - Reverse breakdown voltage (V)

100

Reverse current vs. Ambient temperature

IR - Reverse current (nA)

10

VR =

0.1

0.01

[}

Ta - Ambient temperature (°C)

Reverse breakdown voltage vs.
Ambient temperature

40

50

40

30

-20

] 20

40

60

Ta - Ambient temperature (°C)

80

80

120
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SONY.

1T33C

Silicon Variable Capacitance Diode

Description Package Outline Unit: mm
The 1T33C is designed for CATV tuner, these 1T33C 2 =
diodes easily cope with the trend for miniaturi- B
zation. They combine low serial resist with large 3] S o e
capacitance variation ratio and small capacitance P I ] _ o 1
variation rate n*. comode urk | A K BN
-\ wl O
. [ o= _vdc ] - |
T TCav lmdtlfon 3 ]
< o g 3
Features . ] log 52008
e Compact package 5520 o325) Y los2s
® Low serial resistance 0.65 Q Typ. (f = 470 MHz) 652 12088
o Large capacitance ratio 15 Typ. (C1/C2s) + 0.2 Max. indicates measurements with flush.
® Small leakage current 10 nA  Max. (VR = 28V) 551018
e 1T33C-T7, 1T33C-T8 is for taping. 1. Cathode
2. Anode
Strt_lf.:ture o - M-204
Silicon epitaxial planar type diode
Application For taping PR
Electronic tuning for TV or CATV tuner o s
2 = By \
Absolute Maximum Ratings (Ta = 25°C) . 2 v B
. Reverse + Cathode Mark Tq 05
voltage VR 30 \Y n {
o Peak reverse VRM 35 v wsl ||| 2 015 H
voltage (RL 2 10k Q) 1552048 - e |y
e Operating
temperature Topr 85 °C
e Storage Tst
temperature ' S'9 —55t0 +150 °C
) 1. Cathode
. 2. Anode
Ly
Measurements with resin flush: 0.2 max.
M-205
Electrical Characteristics
Ta = 25°C
Item Symbol Condition Min. Typ. Max. Unit
Reverse current L] VR = 28V 10 nA
Cs VR =1V, f = 1 MHz 34.65 380 42.35 pF
Diode capacitance
Cz VR = 28V, f = 1 MHz 2.361 2515 2.754 pF
Capacitance ratio Ci/Czs f=1MHz " 135 15
Serial resistance rs Cp = 14 pF, f = 470 MHz 0.65 0.8 Q
Maximum-capacitance
deviation in the AC VR = 1Vto 28V, f = 1 MHz 2 %
Same ranking *

*Note) Applied only for tuning.

71018-TO
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SONY:

1T33C

Diode capacitance vs. Reverse voltage

100 i o
Ta = 25°C I1]
f = 1MHz |
£
® A
e
N
5 N
8 1w
B 8 N
[} \\
3 AN
2 -+
) N
i
1 10 50

VR - Reverse voltage (V)

Distortion vs. Reverse voltage

! [ T T T T T T T

[ podfiac_af1 gc)2|]

I 8YCT av:~3 (T "oV (4
R f=1MHz
=
o
£ [} \ T
S \'d
k7]
a
1
o

-1
5 10 15 20 25

VR - Reverse voltage (V)

Reverse current vs. Reverse voltage
1

Ta = 60°C 4+H
117
A
Ta = 25°C:
'//
K /
-
] / /
E [-3] £
3 7
(3] II
] 7
g - %
R
« gd
0.0t Z
1 10 ‘IQO

VR - Reverse voltage (V)

Capacitance variation rate vs. Reverse voltage

Temperature coefficient (ppm/°C) Capacitance variation rate (n)

IR - Reverse current (nA)

10 R
n =—Y.dC
=TTV
f=1MHz i
1 A \t
AN
\
P AV
=
0.1
P 10 100

VR - Reverse voltage (V)

Temperature coefficient vs. querse voltage

1000  ——
1 11
171
T T
11t
500 . f = 1 MHzHH
N
~
T -
———
100
50
10
1 10 100

VR - Reverse voltage (V)

Reverse current vs. Ambient temperature

I |
I T

VR =28V

0.01
-20 ] 20 40 60 80

Ta - Ambient temperature (°C)
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1T33C

Reverse breakdown voltage vs. Ambient temperature

BVR - Reverse breakdown voltage (V)

40

30

o 20 40 60

Ta - Ambient temperature (°C)

80

Diode capacitance vs. Ambient temperature

T 1

1.02

f=1MHz
1

,

101

l
/\lln/=10V |

Tt

L= Vr=25V

1.00

\

\

Diode capacitance (Normalized)

NN

0.98

C (Ta)
C (25°C)

-20

o] 20 40 60 80

Ta - Ambient temperature (°C)

— 39 —



SONY.

1T362

Silicon Variable Capacitance Diode

Description

1T362 is a variable capacitance diode
designed for electronic tuning UHF, VHF TV
tuners and AFT circuits. A miniature package has
been adopted to allow tuner miniaturization, while
maintaining the same superior features of 1T32.

Features

® Super miniature package
® Low series resistance 0.65Q2 Max. (f=470 MHz)
® Large capacitance ratio 6.5 Typ. (C2/C25)

* Small leakage current 10 nA Max. (VR=28V)
e Maximum capacitance 3% Max.
deviation

Structure
Silicon epitaxial planar type diode

Application
Electronic tuning for UHF, VHF or TV tuner, or AFT

Absolute Maximum Ratings (Ta=25°C)

* Reverse voltage VR 30 \
* Peak reverse voltage VRM 35 V (RLz10 kQ)
e Operating temperature Topr 85 °C
® Storage temperature Tstg -55t0 +150 °C
Electrical Characteristics
Ta = 25°C
Item Symbol Condition Min. | Typ. Max. Unit
Reverse current IR VR=28V 10 nA
Diode capacitance C2 VR=2V, f=1 MHz 14.01]15.00 16.33 pF
C2s VR=25V, f=1 MHz 2.10 | 2.27 2.39 pF
Series resistance rs Cb=14pF, =470 MHz 0.57 0.65 Q
Maximum-capacitance
deviation in the AC VR=1 to 28V, f=1 MHz 3 %
same ranking*

*Note) Applied only to tuning.

E89144-HP
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SONYoe 17362

Diode capacitance vs. Reverse voltage

20

\ Ta = 25°C

s I~ f=1MHz
® ™~

o 10

=4

8

S N

©

g s

H \\

(<]

a \\
8 <2

1 5 10 20

VR - Reverse voltage (V)

Reverse breakdown voltage vs. Ambient temperature

)
S
IR=10pA
£ 50 s
o
>
c
Z
° 40
X
©
o
Q
3 30
1
[
3
[ -20 ¢} 20 40 60 80
o« Ta - Ambient temperature (°C)
>
o
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SONYs - 17362

Diode capcitance vs. Ambient temperature Reverse current vs.
< f=1 MHz Ambient temperature
3 1.03 1000
s (ve=1y VA=28V
g VR=2V ~
- =4 ya
g 1.02 v 2
T a 100
< - 7
3 10 7/ = & v
c R= =
] / 3
= VR25V| o 10
g é 9 ==
g 1.00 @ 7
(8] / 2 /

[

§ Do

& 099 =

a_ / e = —
2 v/
£ | 0.8
olg

o

!
N
(<]
o

20 40 60 80 100

-20 0 20 40 60 80
Ta - Ambient temperature (°C)

Ta - Ambient temperature (°C)

Thermal coefficient of diode capacitance Reverse current vs. Reverse voltage
1000 =T 100 Té":é'o"c >4
VR=28 V

o p.

g "4
£ ~ L g
a N -~ Y
a = - )
- [ Lz
S ~—- 5 % Ta=25°C
'8 100 ° 0 Va
b=4 3 ' ~ 7
g a-’ , &
o g L~
—_— [\]
] (4 -
E )
Q o
£ - L1
’_

10 1
1 10 30 1 10 100

VR - Reverse voltage (V) VR - Reverse voltage (V)
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SONYe

17362

Package Outline Unit: mm

0.04g
*1,25%91 #0903
0,333 0.2
2
CATHODE MARK .
7
1h
0.3u1, | g
0.11%:3 .
e
@ 1.Cathode
2.Anode
M-235

Note) *Dimension does not include resin
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SONY.

171363

Silicon Variable Capacitance Diode

Description

The 1T363 is a variable capacitance diode
designed for electronic tuning of CATV tuner. A
miniature package has been adopted to allow
tuner miniaturization, while maintaining the same
superior features of 1T33C.

Features
® Super miniature package
e Low series resistance 0.80Q Max. (f=470 MHz)
e Large capacitance ratio 15 Typ. (C1/C28)
e Small leakage current 10 nA Max. (VR=28V)
e Maximum capacitance 3%  Makx.
deviation
Structure
Silicon epitaxial planar type diode

Application
Electronic tuning for TV, CATV

Absolute Maximum Ratings (Ta=25°C)

Package Outline Unit: mm
1,283 0.0
0.3 Q.2

2

CATHODE MARK

*1.,7:%:%
2.5

e R

0.3 gt
0.11%:4, M
@ 1. Cathode
2. Anode
M-235

Note) *Dimension does not include resin

* Reverse voltage VR 30 v
* Peak reverse voltage VRM 35 V  (RL=10 kQ)
® QOperating temperature Topr 85 °C
e Storage temperature Tstg —-55to +150 °C

70412A-TO
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SONYs

17363
Electrical Characteristics
Ta 25°C
Item Symbol Condition Min. | Typ. Max. Unit
Reverse current IR VR=28V 10 nA
Diode capacitance C1 VR=1V, f=1 MHz 34.65| 38.00 42.35 pF
Cas VR=28V, f=1 MHz 2.3612.515 2.754 pF
Series resistance rs Cbo=14pF, f=470 MHz 0.75 0.80 Q
Maximum-capacitance
deviation in the AC VR=1 to 28V, f=1 MHz 3 %
same ranking*
*Note) Applied only to tuning.
Diode capacitance vs. Reverse voltage
100 HH
Ta = 25°C 1]
f = 1MHz 11
g
jé ~
8 N
= N
g 10
3 N
@ AN
©°
N\
2 N
('J N
1
1 10 30

VR - Reverse voltage (V)

N Reverse breakdown voltage vs. Ambient temperature
[+))

g IR =104A

+ R=10p

° 50

>

c

3

[=]

2 40

©

<

Qo

()]

@ 30

[

>

[}

T -2 20 40 60 80
& Ta - Ambient temperature (°C)
o
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SONYs 17363

Diode capcitance vs. Ambient temperature Reverse current vs. .
° = Ambient temperature
S 103 : f=1 MH: 1000 : P
g VR=1Y V=28V
2
£ 102 > VR=2V I ~
® 2 100
< € 7
/ [
g 101 — ﬂ 5 -
i S 7
2 ——— [ 7
2 1.00 [
] >
(3] Q
s €
k] P - 1 —
a 099 4 o=
Jle //
©
E|Ko.98
o O -20 [¢] 20 40 60 80 100 ; -20 O 20 40 60 80
- i o
Ta - Ambient temperature (°C) Ta - Ambient temperature (°C)
Thermal coefficient of diode capacitance Reverse current vs. Reverse voltage
1000 100 . —T
— T Ta=60°C
|
o -
< <
£ =
S - /
= I c
N )
€ =2 £ / Ta=25°C |
2 ] 3
L 100 o 10
3‘6 ® y i
<] g 4 1
5 &
[+]
£ - - /
@ x » /
£
" /
10 1 /

1 10 30
VR - Reverse voltage (V)

1 10 100
VR - Reverse voltage (V)
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SONY.

1T364

Silicon Variable Capacitance Diode

Description Package Outline Unit: mm
1T364 is a variable capacitance diode designed for
the tuning of wide band multichannel CATV tuners. *1.265% 20.9:33
Q.3:%% 0.2
Features 5
e Miniature package /
e Low series resistance  0.85Q Typ.(f=470MHz) CATHODE MARK | o
e Capacitance ratio 12.5 Typ. (C./Cys) BIEA
e Small leakage current 10nA Max.(VR=28V) ol o
e Capacitance deviation  within 3% S
o 1T364-T7 and 1T364-T8 are for taping. 1 R
0.3% % gt
Structure 0.1l
Silicon epitaxial planer type diode _ o
App"cation @ 1.Cathode
e Electronic tuning of wide band CATV tuners. 2.Anode
N . *Max. flash is 0.2mm M-235
Absolute Maximum Ratings (Ta=25°C)
e Reverce voltage Vr 30 v
e Peak reverse voltage  Vrm 35 v
(RLZ10kQ)
o Storage temperature Tstg —55 to +150 °C
e Operating temperature  Topr 85 °C
Recommended Operating Conditions
o Operating temperature Topr —20 to +75 °C
Electrical Characteristics (Ta=25°C)
Item Symbol Condition Min. Typ. Max. Unit
Reverse current Ir VrR=28V 10 nA
Serial resistance rs Co=14pF, f=470MHz 0.85 1.00 Q
. . (o Vr=2V, f=1MHz 28.0 | 31.25 | 34.0 pF
Diode capacitance
(o2 Vr=25V, f=1MHz 2.30 2.50 2.65 pF
Capacitance deviation VrR=2 to 25V
in a matching group AC f=1MHz 3 %
Capacitance ratio C./C.s f=1MHz 11.5 12.5
E89621-HP
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SONYe : 17364

Reverse breakdown voltage vs.

Diode capacitance vs. Reverse voltage Ambient temperature
100 -

€0

. = — ) T
Ta=25¢ b IR=10pA
f=1MHz °
o )
& s
8 2 =
s §
8 L
5 N 8 P
8 10 x L—
© L—
8 @ 40 ]
3 h P
2 A\ 3
a AN @
& N FS
(&} X 3
& -20 o 20 40 60 80 100
>
, L] Ta-Ambient temperature (°C)
1 10 100
Vr-Reverse voltage (V)
. . . Temperature coefficient of the
__Diode capacitance vs. Ambient temperature diode capacitance
1.04 1000
E f=1MHz 8 f=1MHz ]
© S
g 1.0 g
VR=2V N
£ L = N
@® 1.02 [
Q 2 NU
= O N
P e V=10V % o —
g " - 4 8
< o
Q
] L — VR=25V e
5 . = g
el — 8
3 _/7 g
D. 0.99 A €
by ()
s 7 &
t g 0.98 10
o ~ -20 o 20 40 60 80 100 1 - 10 100
© Ta-Ambient temperature (°C) ' Vr-Reverse voltage (V)
Reverse current vs. Reverse voltage . Reverse current vs. Ambient temperature
o1 7 o0 VR—28V]
// . 7
o ~ 7
2 a=60T E
%
3 L / S .
- =4 o
c L~ [ 7
[ Ta=25TC = 7
3 — 3 /
V4 [
o VA
@ 7 8 .. /
[] q>) ”a
E Ve 4 o 7
& LA = 7
- 1
L
/
0.001 0.00¢
1 10 100 -20 (] 20 40 60 80 100
Vr-Reverse voltage (V) Ta-Ambient temperature (°C)
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1T359

Silicon Variable Capacitance Diode

Description

The 1T359 is a variable capacitance diode for
electronic tuning, designed for radio or TV tuners.

Features
o Compact package

within 3%

Structure

Silicon epitaxial planar type diode

Low serial resistance 0.40Q Max. (f=470 MHz)
Large capacitance ratio 6.5 Typ. (C2/C2s)
Capacitance deviation in the same ranking

Package Outline

Unit: mm

(55)

271015
138%%2

(55)

055%02

.65 104

1,552018

0.3MAx

(0325

0.3MAX

0.15005

0.625

® 0.2 Max. indicates measurements with flush.

1.12045

Application ; . iﬁﬁ‘d";’e
Electoronic tuning for Radio or TV tuner 5 '
M-204
Absolute Maximum Ratings (Ta=25°C)
° Reverse voltage VR 30 \%
o Peak reverse voltage Vam 35 (RL=10KQ) V
o Operating temperature Topr 85 °C
® Storage temperature Tstg -55 to +150 °C
Electrical Characteristics Ta=25°C
Item Symbol Condition Min. Typ. Max. Unit
Reverse current IR VrR=28 V 20 nA
A i Cz2 VrR=2V, f=1 MHz 26.37 29.50 33.05 pF
Diode capacitance
Cas VrR=25V, f=1 MHz 4.030 4.400 4.807 pF
Capacitance ratio C2 /C2s5 | f=1 MHz 6.5
Serial resistance rs Co=14 pF, f=470 MHz 0.35 0.4 Q
Capacitance deviation | o | o516 25 v, f=1 MHz 3 %
in the same ranking
70946-YA
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SONYs 17359

Diode capacitance vs. Reverse voltage Diode capacitance vs. Ambient temperature
100 T T T
- — Ta=25°C w§1.03
w f=1MHz o N f=1MHz
e 28 |
3 'S £ 1.02 -
2 N 85 VR=2V
] N e Z
£ { 8 VR=10V_|
@ Q I
a 10 ° 1.01
S \\ .9 /
3 ° =" vR=2sv
e o 1 7 )
[a] ©fo 7
; o
© ol
Ol o9
1 o 20 40 60 80 100
! 10 30 Ta-Ambient temperature (°C)
Vr-Reverse voltage (V) . .
g Temperature coefficient
_ : of the diode capacitance
2 Reverse breakdown voltage 1000 T P T
) vs. Ambient temperature 5 =1MHz ]
£ <
S 50 g
13 [
; -~
8 IR=10uA = \\
¥ 40 E— O g
I— 2
s | 1— S N
Q ®
o 100
3 30 o
] e
»  -20 0 20 40 60 80 90 2
o« o
c% Ta-Ambient temperature (°C) 2
| g
Reverse current vs. Ambient temperature
T
Vr=28V]
10
/ 10 30
10000 - VR-Reverse voltage (V)
< - . Reverse current vs. Reverse voltage
3 / : 1000 p———
- e
€ .
£ Ta=60°CH
: z AT
= [N
2 1000 A ” / L i
8 7 5 B
3 7 £ 1o N
o 3 7= Ta=25°C
£ 2 s
/ g ] i
> / I
&£ A
o
100 ~ - 10 // L
1 ]
P /// |
-20 o 20 40 60 80 |
1 10 100

Ta-Ambient temperature (°C) Vr-Reverse voltage (V)
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SONY.

1T360

Silicon Variable Capacitance Diode

Description Package Outline Unit: mm
1T360 is a variable capacitance diode designed for 2q =
the tuning of wide band multichannel CATV tuners. R
b 5 MAX] 3 S
Features ?Ni HI , \
e Miniature package /j\ 2ly IR 5
® Low series resistance 0.80Q Typ.(f=470MHz) CATHODE MARK N 3 mT
e Capacitance ratio 12.5 Typ. (C./Css) e
¢ Small leakage current  10nA Max.(Vy=28V) I H z
e Capacitance deviation  within 29 »° E S 3
* 1T360-T7 and 1T360-T8 are for taping. ¢ s
Structure ' 0.55 0! (0325 0.625
X 101 1, $015
Silicon epitaxial planer type diode - :
155“‘3-‘: 1.Cathode
.Anod
Application : ‘An° ¢
e Electronic tuning of wide band CATV tuners. ) *Max. flash is 0.2mm
A
M-204
Absolute Maximum Ratings (Ta=25°C)
® Reverce voltage VR 30 v For Taping R 142045
o Peak reverse voltage  Vam 35 \ 2 0625
(RLZ10kQ) 2o y \
* Storage temperature ~ Tstg  —55 to +150 °C . Y =
e Operating temperature  Topr 85 °C g : "
:‘ ; (53 5
Recommended Operating Conditions 1 ~ -
® Operating temperature  Topr —20 to +75 °C 055 ’ ’ © 015 H
1552045 - 1.3MAx o
1.Cathode
X 2.Anode
Max flash is 0.2mm
Electrical Characteristics (Ta=25°C) M-205
Item Symbol Condition - Min. | Typ. Max. Unit
Reverse current SR VrR=28V 10 nA
Diod it C. Vr=2V, f=1MHz 28.0 | 31.25 | 34.0 pF
iode capacitance
P Ca | VR=25V, {=1MHz 230 | 25 | 265 | pF
Capacitance ratio C,/Cy | f=1MHz 11.5 125
Serial resistance rs Co=14pF, f=470MHz 0.80 1.00 Q
Capacitance deviation VrR=2 to 25V o
in a matching group ac f=1MHz 2 %
80427A-HP
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SONYs

. 17360

Reverse breakdown voltage vs.

Diode capacitance vs. Reverse voltage Ambient temperature
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Laser Diodes




2) Laser Diodes

Type Package Applications Features wav(:l'::gth Ol;::;) F::;er Page
SLD104AU Light source of Low powtar 55
CD/VD pickups consumption
3P ¢5.6mm - A 780 5
Light source of Low noise, Low
SLD111V R . 58
CD pick up power consumption
SLD151U Bar code Scanner . s
SLD151V Laser printer Red light emission 670 5 63
SLD201U
SLD201V 780 20 67
SLD201U-3 50 70
SLD201V-3 3P ¢9mm Magneto-optical Low noise, high
SLD202U disk power density 25 73
SLD202V 820
SLD202U-3 50 7
SLD202V-3
SLD203AV Signgle mode, high 780 35 79
power density
3P ¢9mm
SLD301V 8P TO-3 82
SLD301WT 8P TO-3 100 88
SLD301XT 8P Square type 95
SLD301B Bare block 102
] 3P ¢9mm
SLD302V 8P TO-3 108
SLD302WT 8P TO-3 200 114
SLD302XT 8P Square type Laser diods N 121
SLD302B Bare block | Medical use, Solid  |efficiency is higher Z;‘::‘e“m 128
3P ¢9mm laser excitation than gas laser, solid
v ) .
SLD303 8P TO-3 state laser possible 134
SLD303WT 8P TO-3 500 141
SLD303XT 8P Square type 148
SLD303B Bare block 155
stpsogy  |F #9mm 161
8P TO-3 1000
SLD304XT 8P Square type 168
SLD304B Bare block 175
SLU301VR 181
SLUSDIXR 70/80 185
SLU302VR " ; 189
SLU02XR | Medical use, Solid fv‘l’:hf;:: ;‘g‘i’““eg 140/160 193
SLUS03VR P laser excitation ) Fbyp 3507400 197
SLU303XR connector 201
SLU304VR 205
SLU304XR 700/800 209

Note) WT, XT package with a TE (Thermo Electric) cooler

VR: V package with a lens, a FC type connector and Frange and Fiber
XR: XT package with a lens, a FC type connector and Fiber

¥ Wavelength category (SLD300 series SLU300 series only)

: Wavelength selection (Primary classification)

Rank | Wavelength (nm)
1 785+15
2 810+10
3 83010

: Wavelength selection (Sub-classification)

Rank | Wavelength (nm)
21 798+3
24 807+3
25 810+3
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SONY. SLD104AU

GaAlAs Laser Diode

Description Package Outline Unit: mm
SLD104AU is a low-noise visible laser diodé’ Refarance\ __ 1o

developed for positive power supplies. In com-

parison with SLD104U this device attains even

lower consumption levels.

Features
. vindow
* Low power consumption Glass @08 _ oss-fos
* Single power supply e

* Low noise
® Microminiaturized package ($5.6 mm)

Reference
Plane
Structure
With built-in visible laser diode of GaAlAs dou- Lo chis il
ble hetero-type and a PIN Photodiode to monitor . b ohess \ . \ g
the laser beam output i ; m ; 2083
e0ptical
Absolute Maximum Ratings (Tc = 25°C) Biiithtesssmms | lrconas M-259
e Radiant power output Po 5 mw
* Reverse voltage VR LD 2 \%
PD 15 \%
* Operating temperature Topr —10to +60 °C
* Storage temperature Tstg —40to +85 °C
Connection Diagram Pin Configuration
COMMON
PO —— X
2 1

1. LD anode

2. PD anode

3. COMMON

Bottom View

E89418A99-HP
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SONYs

SLD104AU

Electrical and Optical Characteristics (Tc=25°C)

Tc: Case temperature

Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 45 60 mA
Operating current lop Po=3 mW 52 70 mA
Operating voltage Vop Po=3 mW 1.7 ) 1.9 2.5 Vv
Wavelength A Po=3 mW 760 780 800 nm
Monitor current , Im Po=3mW, Vr=5V 0.08 | 0.15 0.4 mA
Perpendicular oL 20 32 45 degree
F.W.H.M Parallel 97 Po=3 mwW 9 17 25 degree
Asymmetry ASR*! 20 %
Positional Position AX, AY, AZ +150 um
accuracy Po=3 mW
Angle Ap L +3 degree )
Slope efficiency ) 70 Po=3 mwW 0.2 | 0.45 | 0.7 | mW/mA
Astigmatism As 7"233:"\'2\’ L 15 um
fc=7.5 MHz
Signal to noise ratio SIN Af=30 kHz 88 dB
Po=4 mW
Dark current of PD o VR=5V 150 nA
Capacitance of PD Ct VR=5V, f=1 MHz 30 pF
Note) *1. ‘
Power
1SL-SR |
ASg =-—LTOR |
S|Sn R TS +5
]
o 7 !
Mark
o]
Type LOT NO.
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SLD104AU

Temperature characteristic of
threshold current

au
vo

Ith - Threshold current (mA)

Relative light intensity

Current (mA) l'—'
<

T

-10 o 23 30 100

Tc - Case temperature (°C)

Pin diode current-voltage characteristic
0.25 (mA)

Tc=25C
Po=3mw

1.0(v)

A
)
o
I e,

-0.25
Voltage (V)
Relative light intensity wavelength

characteristic
Po=3mW

778 779 780 781

X\ - Wavelength (nm)

782

Po - Radiant power output (mW)

[T\
[T
M
AT
[ \
/ o
/ N\

Radiant intensity (arbitrary scale)
[e]
w»

Relative light intensity

Far field pattern (FFP)

=40 -20 ] 20 40

Angle (degree)
Light output forward current
characteristic

257

L
il S
Sl E
&

F— ]
[t

/ _/
o 20 40 60 80 100

IF - Forward current (mA)

Relative light intensity wavelength
characteristic
Po=5mW

| 1 I

780 781 782 783 784
A\ - Wavelength (nm)
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 SONY.

SLD111V

GaAlAs Laser Diode

Description
The SLD111V is a low-noise index guided laser diode
developed for optical disk applications.

Features

® Low power consumption

® Small astigmatism

® Low noise

® Microminiaturized flat-top package ( ¢ 5.6mm)
® Single power supply

Structure

® GaAlAs double hetero structure

e Laser diode chip is mounted on a Si submount which
operates as a photodetector.

Absolute Maximum Ratings (Tc=25°C)

o Radiant power output  Po 5 mw

o Reverse voltage VR LD 2 \'
PD 15 v

® Operating temperature Topr —10to +60 °C

o Storage temperature  Tstg —40to +85 C

Connection Diagram

COMMON

PD -5 Lo

Package Outline

Unit : mm

Plane

Reference ¥

Slo

Reference
t

255-80s
D4a4Max_ | 05utn

eOptical

Distance=135¢%

| lecoszs

M-260

Bottom View

Pin Configuration

1. LD anode
2. PD anode
3. COMMON

EQ0769 — ST

— 58 —




SONY

SLD111V

Electrical and Optical Characteristics (Tc=25°C)

Tc: Case temperature

ltem Symbol Condition Min. Typ. | Max. Unit
Threshold current Ith 35 50 mA
Operating current lop Po=3mW 45 60 mA
Operating voltage Vop Po=3mW 1.7 19 25 \
Wavelength A Po=3mW 760 780 800 nm
Monitor current Im \l;g:g\r/nw 008 | 015 | 04 mA
Radiation angle Perpendicular | 6.1 20 38 45 deg
Po=3mW
(FW.HM*) Parallel 87 8 10 15 deg
Position AX AY,AZ + 150 um
Positional Ca
accuracy Angle AdL Po=3mW +3 deg
Adrs *+2 deg
Slope efficiency no Po=3mW 0.2 03 1.0 mW/mA
Astigmatism As Eof_arg\ﬁ 10 um
fe=720kHz
Signal to noise ratio SIN A f=10kHz 90 dB
Po=3mW

* Full Width at Half Maximum

Mark

P OO

Type Code

Lot No.

—59
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SLD111V

Example of Representative Characteristics

Ith — Threshold current (mA) Po — Radiant power output (mW)

Current (mA)

Radlant power output vs. Forward current
8

7 - 40 °C —
20°¢ 50C

6 . 30°C
Tc=10 Cﬁ B0C
5

L
i
S i
) il

| /i

I

(o] 20 40 60 80
~ IF — Forward current (mA)

ggroshold current vs. Case temperature
1 .

90
80
70

60
50

40 =

30

20

10
-20 o] 20 40 60 80
Tc — Case temperature (°C)

Pin diode current vs. Voltage characteristics

0.25
HEEE

Po = 3mW, Tc =25

Tt

-0.25
-1.0 [¢] 1.0
Voltage (V)

Relative radiant intensity

n D — Slope efficiency (mW/mA)

Im — Monitor current (mA)

Far field pattern (FFP)
T T T T 1
Po=3mW, Tc=25C
DL
8.
-40 -20 o] 20 40

Angle (degree)

Slope efficiency vs. Case temperature
0.5

1 1 1
Po=3mW

0.4

0.3

0.2

-20 [¢] 20 40 60 80
Tc — Case temperature (°C)

Monitor current vs. Case temperature
1.000 T T

0.800 Po =3mW

0.600
0.500

0.400

0.300

0.200

0. 100
-20 (o} 20 40 60 80
Tc — Case temperature (°C)
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SLDt11V

Relative radiant intensity

Radlant power dependence of emission spectrum

Tc=25C
Po =5mW
AlLLA

Po =3mW

AAAAA |Ar\
Po=1mW

AAAAA

1 1 1 ]
780 785 790 795

A — Wavelength (nm)
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SLD111V

Relative radiant intensity

Temperature dependence of emission spectrum

Po =3mW

.AAAA "

Te=50%C

Te=25%C

.AAAA AAA.»

Te=0°C

AAAAA AAA

1 1 1 1
775 780 785 790
A — Wavelength (nm)

795
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SONY. SLD151U/V

Visible Laser Diode

Description Package Outline Unit: mm
SLD151U/V are AlGainP visible laser diodes SLD151U rererence
designed for optical disc, bar code reader and laser Sl
printer applications. ! -,:3
Features
e Visible radiation (A =670nm). =2
e Fundamental transverse mode. vingon \Buoce
o Correction of astigmatism using slanted glass cap Gless 210 ooo-fors
(SLD151U). : :;: ™
Applications . oy :
e Bar code reader Betecenee [N/ Rk
e Laser printer 7 .
e Laser pointer tocnie/ isl F
‘]* 1-2045
Structure .g?:é::ée-2.55’w5 PCDO254 M-221
AlGalnP double-hetero laser diode (Lo-2:
SLDlSlV Reference
Slot
Absolute Maximum Ratings (Tc=25°C)
e Radiant power output Po 5 mwW
o Recommended radiant Po 3 mwW
power output
e Reverse voltage VR LD 2 v
PD 30 v porves
o Operating temperature Topr  —10to+50 °C pingou |—ssse |
e Storage temperature Tstg —40to+60 °C \ H
Reference B 3
Plane o
Pin Configuration o 3
No Function MMON socnin/ LI B
il 3-2045
1 | LD Cathode
#0ptical
2 PD Anode Distance=255*%% PCDP254
PD M-248
3 | Common - Loty
2 1

E89129A99-HP
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SONYs . SLD151U/NV

Optical and Electrical Characteristics Tc: Case temperature, Tc=25°C
Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 75 90 mA
Operating current lop Po=3mW 85 100 mA
Operating voltage Vop Po=3mW 2.6 3.0 \"
Wavelength Ap Po=3mW 670 680 . nm
Radiation angle Perpendicular 6L ~ 30 35 :
Po=3mW degree
(F.W.H M)
parallel 6, 7 11 15
" position’ Ax, Ay, Az +50 . um
Positional Po=3mW B
accuracy
Angle Ad L +3 degree
SLD151U 15 | um
Astigmatism As Po=3mW
SLD151V 35 um
. Po=3mW ' :
Monitor current Imon VR=15V 0.15 0.4 0.7 mA
Marking
SLD151U SLD151V
Type :
_yp___’F 00
—
| ]
Lot No
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SONYo.

SLD151U/V

Po-Radiant power output (mW)

Relative radiant intensity

Radiant power output vs.
Forward current characteristics

T

|
40C

/

o 10 20 30 40 50 60 70

|
)

80 380 100

N T~
N ——=si

Ir-Forward current (mA)

Farfield pattern
(Parallel to junction)

Te=25°C

Po=3mW

05

Angle (°)

Ith-Threshold current (mA)

Relative radiant intensity

100

50

)

Threshold current vs.
Temperature characteristics

o 10 20 30 40

Tc-Case temperature (°C)

Farfield pattern
(Perpendicular to junction)

Tc’= 25°C Po=3mw

—-40 =20 o 20 40

Angle ()
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SLD151U/V

Imon-Monitor current (mA)

Relative radiant intensity '

0.8

06

04

0.2

Monitor current vs.
Temperature characteristics

P o =3mW

=10 o 10 20 30 40

Tc-Case temperature (°C)

Relative radiant intensity vs.
Wavelength characteristics

Te=25C
Py =3mW
665 670 675 680

A-Wavelength (nm)

lpOSciHation wavelength (nm)

Polarization ratio

670 /

Emission wavelength vs.
Temperature characteristics

Po =3mwW

//

d

-10 o 10 20 30 40

Tc-Case temperature (°C)

Power dependence of polarization ratio

a0

Te=25C

/

. /
/

o 1 2 3 4 5

Po-Radiant power output (mW)
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SONY.

SLD201U/V

20mW High Power Laser Diode

Description Package Outline Unit: mm
SLD201U/V is a gain-guided high-power SLD2z01U zatarence
laser diode fabricated by MOCVD.
Features
« Low noise S/N=80 dB (Typ.) at 5 mW.
Structure Slace”  osoflrs
GaAlAs double-hetero laser diode. :;;
PIN photo diode included for monitoring the "
laser radiant power output. o F "
Plame " KL
Application _ Aj “
Optical disc, Laser printer. Ml e 2
]
Recommended Radiant Power Output B Reesssweaan
15 mwW
. . ° SLD201V Refarence
Absolute Maximum Ratings (Tc=25"C) 0
« Radiant power output Po 20 mW
« Reverse voltage VR LD 2 \Y
PD 30 Vv
« Operating temperature Topr —10to+50 °C
« Storage temperature  Tstg —40to+85 °C s
D7.7MAX
Connection Diagram vl | gerrre g
COMMON % ====== 3
3 Refarence -_Ei
Plane ™ o
_/ E
PD -5 LD , / i
12{if3] ‘3..015 o~
2 1 @0ptical
Distance=255%39% £CDO254
M-248
Pin Configuration (Bottom View) (Losin
Mark
2 1
-O—+—6—-
3(‘) Product No.
|
1. LD Cathode
2. PD Anode
3. COMMON

E89314B16 ~ ST
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SONYs

SLD201U/V
Electrical and Optical Characteristics Tc=25°C
Item Symbol Condition Min. | Typ. | Max. Unit
Threshold current Ith 80 110 mA
Operating current lop1 Po=15mW 95 135 mA
Operating current lop2 Po=15mW, Tc=50°C 115 | 160 mA
Operating voltage Vop Po=15mwW 1.9 2.5 \Y
Wavelength A 760 | 780 | 800 nm
Monitor current Im \I;(;:::\TW 0.02| 0.09| 05 mA
FW.H.M.* Zi’fﬂi? 0. Po=15mW 28 | 38 | egree
Parallel 0 7 15 22
Position | AX,AY,AZ +50 um
Positional ApL Po=15mW
accuracy Angle +3 degree
Adu
Slope efficiency 7D Po=15mW 03 {10 mW/mA
Astigmatism 5102010 As |zn—2z 1] 4 10 um
’ SLD201V 40 60
Dark current of PD Ip VR=15V 0.15 MA
fc=720kHz
Signal to noise ratio S/N Af=30kHz 60 80 dB
Po=5mwW
* Full Width at Half Maximum
Radiant power output vs. Far field pattern (FFP)
Forward current characteristics
Po=15mW

Relative radiant intensity (optional scale)

20 ! |
= Te=25°C
g /
Q
/
: . /
€
©
-
¢ /

0 |

75

IF - Forward current (mA)

150

[]

05

On 0.

-20 o 20

Angle (degree)

40
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SONY:

SLD201U/V
Relative radiant intensity vs. Relative radiant intensity vs.
Wavelength characteristics. Wavelength characteristics
Po=5mW Po =15 mW
2
Z
c >
g Z
[=4 [=4
= 2
€ E
.E -
8 5
ke
s £
kS 2
3 5
&
il T
75 * ! * 7‘30 ! * ’ ! 785
X - Wavelength (nm) S 7

A - Wavelength (nm)
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 SONY: SLD201U-3/V-3

50mW High Power Laser Diode

Description Package Outline Unit: mm
SLD201U-3/V-3 is a gain-guided high- SLD201U-3 Rararence

slo

power laser diode fabricated by MOCVD.

Features
« Low noise S/N=80 dB (Typ.) at 5 mW.

Window

Structure Glass _ oso-Bors _
GaAlAs double-hetero visible laser diode. .
PIN photo diode included for monitoring the

26.9 uax

@ <
laser radiant power output. cot %y i
oteronce
Application . )
ip h 3
Optical disc, Laser printer. Nsoooss 2
®0ptical
Recommended Radiant Power Output Distances2sste0s ecos: m-221

(Lo-2)

40 mwW

SLD201V-3 Retersnce
Siot

Absolute Maximum Ratings (Tc=25°C)

« Radiant power output Po 50 mw
« Reverse voltage VR LD 2 \Y
PD 30 \Y
« Operating temperature Topr —10to+50 °C
« Storage temperature Tstg —40to+85 °C a0,
CXALTYS
Connection Diagram Ht+ e || I
COMMON
3 Reference
Plane 'y
/,
PO <S5 Yo / H
(Ul 3-woas
2 1
«0ptical
Distance=255 %08 PCDO254

M-248
(Lo-11)

Pin Configuration (Bottom View)

Mark

Product No.

Cathode
2. PD Anode
3. COMMON

E89315B16 — ST
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SONY:s

SLD201U-3/V-3

Electrical and Optical Characteristics Tc=25°C
Item Symbol Condition Min. | Typ. | Max. Unit
Threshold current Ith 80 | 110 mA
Operating current lop1 Po=40mwW 120 | 160 mA
Operating current lop2 Po=40mW, Tc=50°C 145 | 190 mA
Operating voltage Vop Po=40mw 2.1 2.5 \%
Wavelength A 760 | 780 | 800 nm
. Po=40mwW
Monitor current Im VR=15V 0.05|0.24 | 1.2 mA
Perpen-
3
FW. H.M.* dicular 0. Po=40mW 28 8 | degree
Parallel 0 7 14 | 21
N Position | AX,AY,AZ +50 um
Positional ApL | Po=40mwW
accuracy Angle +3 degree
A
Slope efficiency no Po=40mW 0.3 1.0 mW/mA
] ) SLD201U-3 As 10
Astigmatism — [Zn—2 1| um
SLD201V-3 40 60
Dark current of PD Ib VR=15V 0.15 MA
fc=720kHz
Signal to noise ratio S/N Af=30kHz 60 80 dB
Po=5mWwW

* Full Width at Half Maximum

Radiant power output vs.
Forward current characteristics

Tc=25°C

s0 hd //
H SLD201U-3/V-3 /
E 40
; /
g
=]
o
] 30
2
[<]
[=%
: /
s
©
o
o)
a.

1

)

0 50 100 150

IF - Forward current (mA)

Far field pattern (FFP)

Po =40 mW

[]

05

Relative radiant intensity (optional scale)

i 6.
\

Angle (de

20

gree)

40
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SONY:.

SLD201U-3/V-3

Relative radiant intensity vs.
Wavelength characteristics

Po=5mW
>
x
2
c
S
£
-
c
2
B
-3
2
¢=]
K
Q
o«
-t I [ Ad
N s N L Ly L
778 780 785

A - Wavelength (nm)

Relative radiant intensity

Relative radiant intensity vs.
Wavelength characteristics

Po = 40 mW

N N . . i

778

80

\ - Wavelength (nm)
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SONY.

SLD202U/V

25mW High Power Laser Diode

Description
SLD202U/V is a gain-guided high-power
laser diode fabricated by MOCVD.

Features
« Low noise S/N=80 dB (Typ.) at 5 mW.

Structure
GaAlAs double-hetero visible laser diode.
PIN photo diode included for monitoring the
laser radiant power output.

Application
Optical disc, Laser printer.

Recommended Radiant Power Output

20 mW
Absolute Maximum Ratings (Tc=25°C)
« Radiant power output Po 25 mwW
« Reverse voitage VR LD 2 Vv
PD 30 \Y
« Operating temperature Topr -10to+50 °C
. Storage temperature Tstg -40t0o+85 °C
Connection Diagram
COMMON
3
POR <S5 Yo
2 1
Pin Configuration (Bottom View)
2 1
-O—+—0--
3(:!) 1. LD Cathode
: 2. PD Anode
3. COMMON

Package Outline Unit: mm
SLD202U Reference
slot
d
Giase”  oas-bass
B7.7 uAX
269 uAX
"
W o B
S
Prane " 3.3
E
LD Chip H
H
3
3-2045 ~
soptical
Distance-255%08 PCDO254 M-221
(Lo-2)
SLD202V Reference
Stot
¥indov
Glass
Refarsnce
Plane
eOpticat
_Dlstance-2552%0%
M-248
(LO-11)

EB9316B16 — ST
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SONY: ' ‘ SLD202U/V

Electrical and Optical Characteristics i ‘ Tc=25°C
Item Symbol Condition Min. | Typ. | Max. Unit
Threshold current Ith 80 110 mA
Operating current lop1 Po=20mW 100 | 140 mA
Operating current lop2 Po=20mW, Tc=50°C 120 | 170 mA
Operating voltage ) Vop Po=20mW 1.9 2.5 \%
Wavelength A 800 | 820 | 840 nm
. Po=20mW
Monitor current Im VR=15V 0.025| 0.12 | 0.6 mA
Perpen-
28 38
EW.H.M.* dicular 01 Po=20mW degree
Parallel On 7 | 15 22
N Position | AX,AY,Az ‘ +50 um
Positional AdL Po=20mW
accuracy Angle +3 | degree
Au .
Slope efficiency 7D Po=20mW 03 | 1.0 mW/mA
SLD202U : 4 10
Astigmatism As | Zu—2Z 11 um
SLD202V 40 60
Dark current of PD Ip VR=15V 0.15 MA
fc=720kHz
Signal to noise ratio S/N Af=30kHz 60 80 dB
Po=5mW

* Full Width at Half Maximum

Radiant power output vs. Far field pattern (FFP)
Forward current characteristics
25 ‘o Po = 20 MW
i s
% " Te=25°C // 7: / \
P [N
H] Z o5
- / g [N
[ | \
E E [l \
o ° £ o] Ves
oo -
L/ &
° o 75 150 ° -40 -20 0 20 40

IF - Forward current (mA)
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SONY: SLD202U/V

Relative radiant intensity vs. Relative radiant intensity vs.
Wavelength characteristics Wavelength characteristics
Po=5mW Po =20 mW
>
b
a >
g g
£ <
£ E
8 -
el c
: s
g e
5 g
[ =
o« 5
[ 2
A
815 — = I ’ 8‘20 ' : : ' 82%
A - Wavelength (nm) et L et , T

\ - Wavelength (nm)
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SONY.

SLD202U-3/V-3

50mW High Power Laser Diode

Description
SLD202U-3/V-3 is a gain-guided high-
power laser diode fabricated by MOCVD.

Features
» Low noise S/N=80 dB (Typ.) at 5 mW.

Structure
GaAlAs double-hetero laser diode.
PIN photo diode included for monitoring the
laser radiant power output.

Application
Optical disc, Laser printer, Nd: YAG excitation.

Recommended Radiant Power Output
40

Absolute Maximum Ratings (Tc=25°C)
« Radiant power output Po 50
« Reverse voltage VR LD 2

PD 30
« Operating temperature Topr —-10 to+50
« Storage temperature  Tstg —40 to +85

Connection Diagram
COMMON
3

PD LD

Pin Configuration (Bottom View)

1. LD
2. PD
3. COMMON

Cathode
Anode

mwW

mW

Package Outline Unit: mm

SLD202U-3

Reference
Siot

Window

Glass os0-fo1s

277 uAx

269 uax

ot

%)

Reterence
Plane

1.5|_50max

LD Chip,

7.0uAx

-2045

s0ptical

Distance=255409% PCDR254

M-221
(Lo-2)

SLD202v-3

Refarence
Stot

\

o

o

\
C
C

¥indov
Glass

Reference
Plane
®Optical

Distance=255 %008

M-248
(Lo-11)

Mark

Product No.

E89317B16 - ST
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SONYs SLD202U-3/V-3

Electrical and Optical Characteristics Tc=25°C
Item Symbol Condition Min. | Typ. | Max. Unit
Threshold current Ith 80 110 mA
Operating current lop1 Po=40mW 120 | 160 mA
Operating current lop2 Po=40mW, Tc=50°C 145 | 190 mA
Operating voltage Vop Po=40mW 2.1 2.5 A%
Wavelength A 800 | 820 | 840 nm
. . Po=40mW
Monitor current Im VR=15V 0.05] 0.24| 1.2 mA
Perpen-
8
FW.H.M.* dicular b Po=40mW 28 3 degree
Parallel G 7 14 | 21
N Position | AX,AY,Az +50 um
Positional ApL Po=40mW
accuracy Angle +3 | degree
Agun ’
Slope efficiency 7D Po=40mW 03| 1.0 mW/mA
SLD202U-3 10
Astigmatism As | Zo—2Z 11 um
SLD202V-3 40 60
Dark current of PD Io Vr=15V 0.15 MA
fc=720kHz
Signal to noise ratio S/N Af=3.0kHz 60 80 dB
Po=5mW

* Full Width at Half Maximum

Radiant power output vs. Far field pattern (FFP)
Forward current characteristics Po = 40 mW
T 1.0
Te=25°C —
®
" : A
=
= 6
g R R —
E e SLD202U-3/V-3 g
: I
3 z
o I 05
- [
: / E IIEER
c 8
o k=]
a : [T
€ g .
IO i On \ 0.
a [
o
10 o
-40 -20 o] 20 40
Angle (degree)

-] 50 100 1350

IF - Forward current (mA)
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SONYs SLD202U-3/V-3

Relative radiant intensity vs. - Relative radiant intensity vs.

Wavelength characteristics Wavelength characteristics
Po =5 mW » Po = 40 mW
2
«
2 z
€ 7]
£ z
£ ]
3 £
3 :
2 3
3 2
2 £
o
JULL &
A I A
]
A - Wavelength (nm) B e

A - Wavelength (nm)
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SONY-

SLD203AV

35mW High Power Laser Diode

Description
SLD203AV is an index-guided high-power
laser diode for optical disc applications.

Features

e High power Po=35mW (Max.)

e Low astigmatism (3 um (Typ.))

® Single longitudinal mode operation
® Small aspect ratio (8,: 6.=1:2)

Structure

GaAlAs double-hetero laser diode.

PIN photo diode included for monitoring the
laser radiant power output.

Application
o Optical disc, Laser printer.

Recommended Radiant Power Output

30mwW
Absolute Maximum Ratings (Tc =25°C)
® Radiant power output Po 35
@ Reverse voltage VR LD 2
PD 15
e Operating temperature Topr —10 to +50
e Storage temperature Tstg —40 to +85

Connection Diagram

COMMON

Pin Configuration (Bottom View)

‘ - N N 1. LD Cathode
3d) 2. PD Anode
! 3. Common

Bottom View

Package Outline

Unit : mm

Reference
°

Slot

28081

Window
Glass

O7.7MAX

@69 uAx

Reference
Plane

LD Chip

#0ptical
_Distance=255*%95

i
3-0045

7.0MAX {1.5|3.4uA;

pcoe2s4a

M-248
(L0-11)

mW

\
\
°C
C

E89331A99 - ST
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SONYs SLD203AV
Electrical and Optical Characteristics (Ta=25°C)
Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 50 75 mA
Operating current lop Po = 30mW S0 135 mA
Operating voltage Vop Po = 30mW 19 25 \Y
Wavelength Ap Po = 30mW 760 780 800 nm
Monitor current Im Po=30mW | 004 | 03 | 12 | ma
Perpendicular 0, 14 24 34 degree
F.W.H.M. * Po = 30mW
Parallel 8. 7 12 17 degree -
N Position AX, AY,AZ +50 um
:g:;tr'::f' Angle XY Po = 30mW +2 | degree
Ady +3 | degree
Slope efficiency Nno Po = 30mW 0.3 0.75 mW,/mA
Astigmatism As | Z,—2Z1 | 3 10 um
Dark current of PD Io VrR= 15V 0.15 HA

* Full Width at Half Maximum

Mark

Product No.
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SONYoe

SLD203AV

Radiant power output vs.

Forward current characteristics

(o
(o]

L
(]

25°C
=0 50°C
Tc C/ /

n
o

Radiant Power Output (mW)
ol
o

5

0 /

(o] 50 100
Forward current (mA)

Slope efficiency vs. Temperature

1.0
z 09
€
N
=
E o8
>
o ——
5 T
L o7
g —~—
Q
&
& 06
05
-10 O 10 20 30 40 50 60
Case temperature (°C)
Far field pattern (FFP)
Te=25% [
Po = 30mW
0.
Z
‘a
(=4
o
E
2 6
=4 U
£ P S
&
Po =5mW
0.
Q.
-60 -30 (0] 30 60
Angle (deg)

Threshold current (mA)

Relative intensity

100

Threshold current vs. Temperature

90

80

70
60

40

20

10
-20 .10 O 10 20 30 40 50 60

Case temperature (°C)

Wavelength vs. Output power

Tc=25°C
Po= 30‘mWI
Po = 20mw
Po = 10mW
IPo =| 5mW
|
780 790 800

Wavelength (nm)
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SONY.

SLD301V

100mW High Power Laser Diode

Description

SLD301V is a gain-guided, high-powered laser
diode fabricated by MOCVD. -
MOCVD: Metal Organic Chemical Vapor Deposition

Features
* High power

Recommended power output Po=90mW
® Small operating current

Applications
e Solid state laser excitation
o Medical use

Structure
GaAlAs double-hetero laser diode

Package Outline

Unit: mm

Reference
Slot

Window 26.9MAx
Glass 235

Reference

Plane

e

245| |losuazx

7.0MA% |1.5{3.4ma

LD Chip In ,‘1
|1l 3-2045
+optical

Distance=255 %005 PCDB254

Absolute Maximum Ratings (Tc=25°C)

M-248
(L0-11)

e Radiant power output  Po 100 mwW
® Reverse voltage Ve LD 2 \

PD "~ 15 \'
e Operating temperature Topr ~ —10 to +50  °C
e Storage temperature Tstg =~ —40 to +85 °C

Pin Configuration (Bottom View)

No. Function
Laser diode cathode
Photodiode anode
Common

wN| =

E70775E16-HP

— 82 —



SONY

SLD301V
Optical and Electrical Characteristics Tec=25C
Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 150 200 mA
Operating current lop Po=90mW 250 400 mA
Operating voltage Vop Po=90mW 1.9 3.0 \'
Wavelength* Ap Po=90mW 770 840 nm
. Po=90mW
Monitor current Imon Vr=10V 0.15 mA
P icul L
EW. H M erpendicular [/ Po=090mW 28 40 degree
Parallel 6, 12 17 degree
iti iti +
Positional Position AX, AY Po=90mW *50 um
accuracy Angle Ad L *3 degree
Slope efficiency 7o Po=90mW 0.65 0.9 mW/mA
*Wavelength Selection Classification Marking

Type Wavelength (nm)
SLD301V-1 785%15
SLD301V-2 810*10
SLD301V-3 830%10
SLD301V-21 798+ 3

-24 807%x 3
-25 810x 3

Handling Precautions
Eye protection against laser beams

The optical output of laser diodes ranges from sev-
eral milliwatts to one watt. However the optical
density of the laser beam at the tip end reaches 1
megawatt per square centimeter. Unlike gas lasers,
as laser diode beams are rather divergent, beam of
uncollinated laser diodes are fairly safe at a disance.
Generally speaking, however, it is best NOT to LOOK
into laser beams, under any circumstances. For laser
beams observation purposes ALWAYS use safety
goggles that block infrared rays. Usage of 1R
scopes, 1R cameras and fluorescent plates is also
recommended for the safe monitoring of laser
beams.

Radiant power output control device
temperature control device

optical boad

\\»

.

Production factory

Safety goggles for
protection from
laser beam

IR Fluorescent
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SONY sLD301V

Radiant power output vs. Radiant power output vs.
Forward current characteristics Monitor current characteristics
~ Tc=0C
g % . {|Te=25C
E = Te=-10C
E] g Vi 7 sc
e =
g 3 7/ °
B P /
~ Tec=0C [ i A
g [ \Tc=25'C z Y
3 100 —— —— 8 s //
8 Tc= 10?/// /Tc—SOC - 7
- c , v
g / / 8 y./ A
& B é
° o
p / 1/ &
& /44 el
// [} 0.05 0.1
o /i Imon-Monitor current (mA)
o 250 500
Ir-Forward current (mA)
Threshold current vs. Power dependence of far field pattern
000 Temperature characteristics , (parallel to junction)
= Tc=25C
<
E 2
E 5] Po=90mW
3 £ |_ |
o = Po=60mW
] 8
5 E
.ec:2 — ® Po=30mW
- >
E _—.—-———"—// =
' T
100 o«
-10 o 10 20 30 40 50
Tc-Case temperature (°C) t% 20 -0 0. w0 20
Angle (°)
. Oscillation wavelength vs.
Power dependence of near field pattern oo Temperature characteristics
Tc=25C £ Po=90mW
2 )
‘é £ 820 -
a— D 810
c > "
(]
j =
o 800
- =
§ \'J\, § 790
] a
~
7°-°|0 o] 10 20 30 40 50

50um
Tc-Case temperature (°C)
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SONY

SLD301V

Slope efficiency vs.
Temperature characteristics ngver dependence of polarization ratio

/’Tc=25‘C
/

. /
i/

//

L
-10 ) 10 20 30 40 50 % 20 ) €0 80 [

Tc-Case temperature (*C) Po-Radiant power output (mW)

05

Polarization ratio

no-Slope efficiency (mW/mA)

120

— 85—



SONY SLD301V
Power dependence of wavelength (Spectrum)

Tc=25C Tc=25C
b Po=20mW -3' Po=40mwW
‘@ ‘B
5 g
£ £
- =
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2 K]
© ©
g I
s 2

- s
& Ly &
A <A, J —r S A~
800 805 810 800 805 810
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SONY SLD301V

Temperature dependence of wavelength (Po=90mW)

Tc=—-6C Tc=12°C

Relative radiant intensity
Relative radiant intensity

805 815 825 035 815 825

Wavelength (nm) Wavelength (nm)

Tc=23C Tc=35C

Relative radiant intensity
Relative radiant intensity

\ JLILY

815 825 805 815 825

@
o

Wavelength (nm) Wavelength (nm)

Tc=45C

Relative radiant intensity

|
ﬂ

Wavelength (nm)

-]
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SONY. | SLD301WT

100mW High Power Laser Diode

Description Package Outline Unit: mm
SLD301WT is a gain-guided, high-powered laser

diode with a built-in TE cooler. Fine tuning of the zjiii

wavelength is possible by controlling the laser chip 3 |Saes T eso 3

temperature. m{ “"* i 2

| | Blanet"et

Features f i 2l

e High power 10_shup EE
Recommended power output Po=90mW

® Small operating current e i T

e TO-3 package with built-in TE cooler,thermistor, o
and photodiode 302

Structure X[ Fﬁéﬁ
=

GaAlAs double-hetero laser diode ER WY N S
217
Applications oaas
e Solid state laser excitation (L0-9)

® Medical use

Absolute Maximum Ratings (Tth=25°C)

o Radiant power output Po 100 mw
® Reverse voltage Vr LD 2 v
) PD 15 v
e Operating temperature Topr —10 to +50 °C
e Storage temperature - Tstg —40 to +85 °C
e Operating current of TE cooler IT 2.1 A
Pin Configuration (Bottom View) Equivalent Circuit
No Function

TE Cooler

=
Lo

e PO
5 6 7 8

TE cooler, positive
Thermistor lead 1
Thermistor lead 2
Laser diode cathode
Laser diode anode
Photodiode anode
Photodiode cathode
TE cooler, negative

TH
1 2 3

4

O IN|O D W[N| -

E80403A13-HP
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SONY

SLD301WT
Optical and Electrical Characteristics Tth=25°C
Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 150 200 mA
Operating current lop Po=90mW 250 400 mA
Operating voltage Vor Po=90mW 1.9 3.0 v
Wavelength* Ap Po=90mW 770 840 nm
. Po=90mW
Monitor current Imon VR=10V 0.15 mA
Perpendicular 6L _ 28 40 degree
F.W.H M Parallel 6, Po=30mW 12 17 degree
Positional Position AX, AY _ +100 um
accuracy Angle AdL Po=50mW +3 degree
Slope efficiency 7D Po=90mW 0.65 0.9 1 mW/mA
Thermistor resistance Rth Tth=25°C ‘ 10 kQ
Note)Tth: Thermistor temperature Marking

*Wavelength Selection Classification

S A—

Type Wavelength (nm)
SLD301WT-1 785*15
SLD301WT-2 810%+10
SLD301WT-3 830*10
SLD301WT-21 798+ 3

-24 807% 3
-25 810t 3

Production factory

=

Handling Precautions
Eye protection against laser beams

The optical output of laser diodes ranges from sev-
eral milliwatts to one watt. However the optical
density of the laser beam at the tip end reaches 1
megawatt per square centimeter. Unlike gas lasers,
as laser diode beams are rather divergent, beam of
uncollinated laser diodes are fairly safe at a disance.
Generally speaking, however, it is best NOT to LOOK
into laser beams, under any circumstances. For laser
beams observation  purposes ALWAYS use safety
goggles that block infrared rays. Usage of 1R
scopes, 1R cameras and fluorescent plates is also
recommended for the safe monitoring of laser
beams.

=

311
pood

# Categories are not specified by marking.

protection from
laser beam

Radiant power output control device
temperature control device
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SONY

© SLD301WT

Ith-Threshold current (mA)

1000

o
o
o

100

Po-Radiant power output (mW)

Radiant power output vs.
Forward current characteristics
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3
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. W/
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Ir-Forward current (mA)

Threshold current vs.
Temperature characteristics
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Tth-Thermistor temperature (°C)
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Monitor current characteristics
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SONY SLD301WT

Slope efficiency vs.

Temperature characteristics Power dependence of polarization ratio
s 4
° Tth=25"C|
t /
= ® /
o

1.0 —
< s
5 [ = c
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£ § /
‘© b
2 o5 Ko /
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Tth-Thermistor temperature (°C) Po-Radiant power output (mW)
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SONY SLD301WT

Power dependence of wavelength (spectrum)
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Po=20mW ‘ Po=40mwW

Relative radiant intensity
Relative radiant intensity
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SONY SLD301WT
Temperature dependence of wavelength (Po=30mW)
Tth=—6C Tth=12"C
> >
= =
w %)
s s
£ e
= =
o K]
o
g 8 |
2 2
© s
& &
805 815 825 805 815 825
Wavelength (nm) Wavelength (nm)
Tth=23C Tth=35°C
> >
= =
1) w
c c
[ [}
-~ -
£ <
-~ -~
o c
8 K]
el e
1Y e
[} (5]
=2 >
- Lt
o K]
[ [
-3 ' < rI[
805 J k8|.'3 825 805 BIJE 825
Wavelength (nm) Wavelength (nm)
Tth=45C
2
‘@
c
L
£
-
c
8
kel
e |
2
b= R
©
g ﬂ
o
805 A_é.’) L 825

Wavelength (nm)

—93—



SONY SLD301WT

TE cooler characteristics

1 2
fo S — 10 T
Te=33C Tin=25C
~~ <o ~~
g s £ )
< ~ ' A (]
- [ o =20 5
« S b5y N = oo
2 L L ATvs VT IT=2.0A S £ lawed I =
f: ! “e BT [12h - 8
2 150 c 5 = c
o Ls & o o o
3 ol OA 3k
Re] A [ < K <
< N 1.0A > 3 ———
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AT-Temperature difference (°C) AT-Temperature difference (°C)
AT : TcTth

- Tth : Thermistor temperature
Tc : Case temperature

Thermistor characteristics

50

Rth-Thermistor resistance (kQ)

1
-0 O 0 20 30 40 50 60 70

Tth-Thermistor temperature (°C)
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SONY. SLD301XT

100mW High Power Laser Diode

Description Package Outline Unit: mm
SLD301XT is a gain-guided, high-power laser diode

with a built-in TE cooler. A new flat, square package 4:o30'i” 230

with a low thermal resistance and an inline pin |

configuration is employed. rl\
Fine tuning of the wavelength is possible by -

controlling the laser chip temperature. [Q} 050/ | \elose

|
Features it

15,0003

Jz,s“‘-‘ 140

O | O+

8-206

Recommended power output Po=90mW 234

e Small operating current 38008
o Newly developed flat package with built-in TE T
cooler, thermistor, and photodiode.

0.6MAX]

104

17,5

+02)
5%
L135%%2

Structure gotarencs +
i - 204 | -2
GaAlAs double-hetero laser diode . [ eiesr] M-247

(L0-10)

h

Applications ond emitting area
e Solid state laser excitation
o Medical use

Absolute Maximum Ratings (Tth=25°C)
e Radiant power output Po 100 mw
® Reverse voltage VR LD 2

PD 15
e Operating temperature Topr —10 to +50
e Storage temperature Tstg —40 to +85
e Operating current of TE cooler IT 2.5

>»00 <<

Pin Configuration (Top View) Equivalent Circuit

2
o

OIN|O O WIN -

Function | e
TE cooler, negative &

Thermistor lead 1 6} @
™ LD 4/ PD
1 2 3 4 5 6 7 8

Thermistor lead 2
Laser diode anode
Laser diode cathode e LD
Photodiode cathode

Photodiode anode WWM II IM "
TE cooler, positive

N

m

E81119A13-HP
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SONY SLD301XT
Optical and Electrical Characteristics Tth=25°C
Item ‘ Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 150 200 mA
Operating current : lop - Po=90mwW 250 400 mA
Operating voltage Vor Po=90mW , 1.9 3.0 Y
Wavelength* Ap Po=90mW 770 840 - nm
Monitor current Imon Po=90mW ’ 015 ' mA
VrR=10V T . )

Radiation anglgr Perpendicular 61 Po=90mW 28 40 ‘degree
(F. W. H. M) Parallel 6, 12 .| 17 degree
Positional Position AX, AY _ *100 um
accuracy Angle A L Po=90mW +3 degree
Slope efficiency 7D Po=90mW 0.65 0.9 ) mW/mA
Thermistor resistance Rth Tth=25°C 10 kQ

Note)Tth: Thermistor temperature

*Wavelength Selection Classification Marking

Type Wavelength (nm)
SLD301XT-1 . 785%15
SLD301XT-2 810*10
SLD301XT-3 830x10
SLD301XT-21 798+ 3

-24 807+ 3
-25 810* 3

Handling Precautions
Eye protection against laser beams

The optical output of laser diodes ranges from sev-
eral milliwatts to one watt. However the optical
density of the laser beam at the diode chip reaches 1
megawatt per square centimeter. Unlike gas lasers,
since laser diode beams are divergent, uncollimated
laser diode beams are fairly safe at a laser diode. For
observing laser beams, ALWAYS use safety goggles
that block infrared rays. Usage of IR scopes, IR
cameras and fluorescent plates is also recommended
for monitoring laser beams safely.

Production factory

—

31 1 >0
oooOog

Lot No.

Categories are not specified by marking.

protection from

Laser diode - laser beam

——— IR Fluorescent
plate
>

Radiant power output control device
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SONYs SLD301XT

Radiant power output vs. Radiant power output vs.
Forward current characteristics Monitor current characteristics
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SLD301XT

n0-Slope efficiency (mW/mA)

Slope efficiency vs.
Temperature characteristics

[

~10 o] 10 20 30 40

Tth-Thermistor temperature (°C)

50

Polarization ratio

Pov{e’r“dependence of polarization ratio

40

‘ /’Tth=25'c

/

/

/

/

/

20

0

©

0

80

100 120

Po-Radiant power output (mW)

_98 —



SONYe SLD301XT
Power dependence of wavelength
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SONYoe 7 SLD301XT

Temperature dependence of wavelength (Po=90mW)
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SLD301XT
TE cooler characteristics
1 2
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SONY.

SLD301B

Block-type 100mW High Power Laser Diode

Description

SLD301B is a high power laser diode
mounted on a 3 X 3 X5mm Copper block.
It is ideal for applications which require a
minimal distance between the laser facet and
external optical parts.

Features

e Compact size 3 X 3 X 5mm block
e High power output Po= 100mW
e Hole for thermistor

Application
¢ Solid state laser excitation
® Medical use

Structure
GaAlAs double hetero-type laser diode

Absolute Maximum Ratings (Tc =25°C)
e Radiant power output Po
® Recommended radiant power output Po

® Reverse voltage VR LD
® Operating temperature Topr
® Storage temperature Tstg

Pin Configuration

No. Function

1
1 | LD cathode LD cathode
2 | LD anode

2 LD anode

Package Outline Unit : mm
5.0 £ 0.1
oS I
' E":I -
- s
gt = H
T Ceramic
Contact Plate (LD Cathode)
LD Chip
Body
(LD Anods)
L0 tned)
L - 2 I__, /
X z ¥ Jo—
4 -
-

\_¢1.5
~hole for thermistor

X Positional accuracy of LD chip ( emitting ares )

a X x 300unm

a vy  1004n

a4z * 100um
100 mW
S0 mwW
2 \

-10 to +50 °C
—-40 to +85 C

£89103 - ST
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SON Yo SLD301B

Electrical Characteristics (Tc=25°C)

Item Symbol | Conditions | Min. | Typ. | Max. Unit

Threshold current Ith 150 | 200 mA
Operating current lop Po =90mW 300 | 400 mA
Operating voltage Vop Po =90mW 19 | 30 \%
Wavelength Ap Po=90mW | 770 840 nm
Radiation angle | Perpendicular to junction 0,1 28 40
FWAM) Parallel to junction g, | o=omW 12 | 17 | Peoree
Positional POSiTiO“ ox =300 um
accuracy AY, AZ| Po=90mW +100

Angle Ad) *+ 3 | Degree
Slope efficiency no Po=90mW | 05 | 0.7 mW,/mA

*FWHM : Full Width at Half Maximum

Mark
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SONYoe SLD3018
. Threshold current vs.
Radiant power output vs. Forv_vard current Temperature characteristics
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SLD301B

Power dependence of polarization ratio Pulse width dependence of COD* power
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SON Yo SLD301B

Power Dependence of Wavelength
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SLD301B
Temperature Dependence of Wavelength (Po=90mW)
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soNnv.  SLD302vV

200mw Hig’h Power Laser Diode

Description Package Outline Unit: mm

SLD302V are gain-guided, high-power laser diodes
fabricated by MOCVD. ) , ‘ . Reterence
MOCVD : Metal Organic Chemical Vapor Deposition :

Features
e High power ‘

Recommended power output Po=180mW
» Small operating current

BPTMAX
H H indow 6.9 MAX.
Applications , ‘ el e |
e Solid state laser excitation . \Iﬁ L&
o Medical use : i Roangonee EE
Structure roenee/ el apas
GaAlAs double-hetero laser diode

#0ptical o - 248 -
Distance=255%005 PCD2254 M-248

(Lo-11)

Absolute Maximum Ratings (Tc=25°C)

¢ Radiant power output  Po 200 mw
® Reverse voltage .V LD 2 v

PD 15 v
® Operating temperature  Topr =10 to +50 °C

e Storage temperature . Tstg —40 to +8 °C,

' Pin Configuration (Bottom View) - -

‘| No. Function

1 - | Laser diode cathode

2 | Photodiode anode

3 | Common ?

E70776D13-HP
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SONY SLD302V
Optical and Electrical Characteristics Tc=25°C
Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 150 200 mA
Operating current lop Po=180mW 350 500 mA
Operating voltage Vop Po=180mW 1.9 3.0 \'
Wavelength* Ap Po=180mW 770 840 n'm
. Po=180mW
Monitor current Imon Ve=10V 0.3 mA
Radiation angle| Perpendicular 61 28 40 degree
Po=180mW
(F. W. H. M) [ Parallel 4 o=iEim 12 17 | degree
" — <
Positional Position AX, AY Po=180mW +50 um
accuracy Angle Ad L *3 degree
Slope efficiency 7D Po=180mW 0.65 0.9 mW/mA
*Wavelength Selection Classification Marking

Type Wavelength (nm)
SLD302V-1 785*15
SLD302V-2 810%10
SLD302V-3 830%10
SLD302V-21 798+ 3

-24 807% 3
-25 810x 3
Precautions

Eye protection against laser beams

The optical output of laser diodes ranges from sev-
eral milliwatts to one watt. However the optical
density of the laser beam at the diode chip reaches 1
megawatt per square centimeter. Unlike gas lasers,
since laser diode beams are divergent, uncollimated
laser diode beams are fairly safe at a laser diode. For
observing laser beams, ALWAYS use safety goggles
that block infrared rays. Usage of IR scopes, IR
cameras and fluorescent plates is also recommended
for monitoring laser beams safely.

Production factory

ToLLS) Safety goggles for
protection from
laser beam

Lens
{

Laser diode

Radiant power output control device .
temperature control device optical boad

\'
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SONY SLD302V

Radiant power output vs. Radiant power output vs.
Forward current characteristics Monitor current characteristics
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SONY SLD302V

Slope efficiency vs.
Temperature characteristics Power dependence of polarization ratio
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SONY SLD302v
Power dependence of wavelength
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SONY SLD302v
Temperature dependence of wavelength (Po=180mW)
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SONY.

SLD302WT

200mW High Power Laser Diode

Description

SLD302WT is a gain-guided, high-power laser
diode with a built-in TE cooler. Fine tuning of the
wavelength is possible by controlliing the laser chip
temperature.

Features

e High power
Recommended power output Po=180mW

* Small operating current

e TO-3 package with built-in TE cooler, thermistor
and photodiode

Structure
GaAlAs double-hetero laser diode

Applications
e Solid state laser excitation
e Medical use

Absolute Maximum Ratings (Tth=25°C)

¢ Radiant power output Po 200
e Reverse voltage Vr LD 2

PD 15
e Operating temperature Topr —10 to +50
e Storage temperature Tstg —40 to +85
e QOperating current of TE cooler It 2.1

Pin Configuration (Bottom View)

Z
<

O NP WIN =

Function
TE cooler, positive
Thermistor lead 1
Thermistor lead 2
Laser diode cathode
Laser diode anode
Photodiode anode
Photodiode cathode
TE cooler, negative

Package Outline Unit: mm
2389%%8
21952
3| [eised s Y
3 \ Fdﬁ g
k<] 3
! t Reference
| | Plane
I =
D Chip/ «g .é
M-246
(L0-9)

Equivalent Circuit

TE Cooler

=

‘I’u,l_o”
1 2 3 4 L

PD

6

E80405A13-HP

—114 -




SONY

SLD302WT
Optical and Electrical Characteristics Tth=25°C
Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 150 200 mA
Operating current lop Po=180mW 350 500 mA
Operating voltage Vor Po=180mW 1.9 3.0 Vv
Wavelength* Ap Po=180mW 770 840 nm
. Po=180mW
Monitor current Imon VR=10V 0.3 mA
Radiation angle| Perpendicular 61 Po=180mW 28 40 degree
(F. W. H. M) Parallel 6, 12 17 degree
Positional Position AX, AY _ +100 um
accuracy Angle Ad L Po=180mW +3 degree
Slope efficiency 7D Po=180mW 0.65 0.9 mW/mA
Thermistor resistance Rth Tth=25C 10 kQ
Note)Tth: Thermistor temperature
*Wavelength Selection Classification Marking

Type Wavelength (nm)
SLD302WT-1 785%15
SLD302WT-2 810%10
SLD302WT-3 830%£10
SLD302WT-21 798* 3

-24 807% 3
-25 810% 3

Precautions
Eye protection against laser beams

The optical output of laser diodes ranges from sever-
al milliwatts to one watt. However the optical density
of the laser beam at the diode chip reaches 1 meg-
awatt per square centimeter. Unlike gas lasers, since
laser diode beams are divergent, uncollimated laser
diode beams are fairly safe at a laser diode. For
observing laser beams, ALWAYS use safety goggles
that block infrared rays. Usage of IR scopes, IR
cameras and fluorescent plates is also recommended
for monitoring laser beams safely.

Production factory

10
0

321
DD
Lot No. “u

Categories are not specified by marking.

protection from

Lens
! laser beam

Laser diode ‘Optical material
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SONYe SLD302WT

Radiant power output vs. Radiant power output vs.
Forward current characteristics Monitor current characteristics
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SLD302WT

7o-Slope efficiency (mMW/mA)

Slope efficiency vs.
Temperature characteristics
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SLD302WT
Power dependence of wavelength
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SONYs SLD302WT
Temperature dependence of wavelength (Po=180mW)
Tth=—6C Tth=12C

2 z

(72
s 5
£ €
-
c €
1]
S 3 |
g g
[
5 S
o k &

805 815 . 825 805 815 8235
Wavelength (nm) Wavelength (nm)
Tth=23C Tth=35'C
2 2
7] w
g 8
£ e
€ €
] K
-] -
e o
2 s
- Bt
© <
K] [ |
] A ] M
805 ) 815 825 805 J? 825

Relative radiant intensity

Wavelength (nm)

Tth=45C

|l

805 815 825

Wavelength (nm)

Wavelength (nm

)

- 119 -



SONY ‘ SLD302WT

TE cooler characteristics
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SONY. SLD302XT

200mW High Power Laser Diode

Description Package Outline Unit: mm

SLD302XT is a gain-guided, high-power laser diode
with a built-in TE cooler. A new flat, square package sceag'®? L a0t
with a low thermal resistance and an in-line pin i ; §
configuration is employed. o —}p ! O 9,

Fine tuning of the wavelength is possible by J . D—- . '§
controlling the laser chip temperature. ol . I sirlo) |
Features ””” #

e High power oos

Recommended power output Po=180mW 254
e Small operating current 280105
o Newly developed flat package with built-in TE N

cooler, thermistor and photodiode. .

Structure Btaggeee iigl 15 i ‘h:%

GaAlAs double-hetero laser diode Lesssttl T e

sDistance between pilot hole
App“catiOns and emitting area

e Solid state laser exqitation
e Medical use

Absolute Maximum Ratings (Tth=25°C)

e Radiant power output Po 200 mwW
® Reverse voltage Vr LD 2 \'

PD 15 \
e Operating temperature Topr —10 to +50 °C
e Storage temperature Tstg —40 to +85 °C
e QOperating current of TE cooler IT 2.5 A

Equivalent Circuit
Pin Configuration (Top View)

TE Cooler

No. " Function . Xlrp

1 | TE cooler, negative - <%> d

2 | Thermistor lead 1 4 A b N

3 | Thermistor lead 2 N |

4 | Laser diode anode O D 12 3 4 56 7 8
5 | Laser diode cathode

6 | Photodiode cathode . mﬂm

7 | Photodiode anode

8 | TE cooler, positive ! e

E88Z28A13-HP
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SONY

SLD302XT
Optical and Electrical Characteristics Tth=25°C
Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 150 200 mA
Operating current lop Po=180mW 350 500 mA
Operating voltage Vop Po=180mW 1.9 3.0 v
Wavelength* Ap Po=180mW 770 840 nm
. Po=180mwW

Monitor current Imon Vr=10V 0.3 mA
Radiation ang|e| Perpendicular 61 Po=180mW 28 ’ 40 degree
(F.W.H. M) Parallel 6 12 17 degree
Positional Position AX, AY _ +100 um
accuracy Angle Ad L Po=180mW +3 degree
Slope efficiency 70 Po=180mW 0.65 0.9 mW/mA
Thermistor resistance Rth Tth=25C 10 ‘ kQ

Note)Tth: Thermistor temperature

*Wavelength Selection Classification Marking

Type Wavelength (nm)
SLD302XT-1 785*15
SLD302XT-2 810%10
SLD302XT-3 830%10
SLD302XT-21 798% 3

-24 807% 3
-25 810% 3

Handling Precautions
Eye protection against laser beams

The optical output of laser diodes ranges from sev-
eral milliwatts to one watt. However the optical
density of the laser beam at the diode chip reaches 1
megawatt per square centimeter. Unlike gas lasers,
since laser diode beams are divergent, uncollimated
laser diode beams are fairly safe at a laser diode. For
observing laser beams, ALWAYS use safety goggles
that block infrared rays. Usage of IR scopes, IR
cameras and fluorescent plates is also recommended
for monitoring laser beams safely.

Production factory

Jw
LS
1~
oo

Categories are not specified by marking.

76) Safety goggles for
protection from
laser beam

Lens

Laser diode
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SONY SLD302XT

Radiant power output vs. Radiant power output vs.
Forward current characteristics Monitor current characteristics
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SONY SLD302XT

Slope efficiency vs.

o Temperature characteristics Power dependence of polarization ratio
. 80 -
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SONY SLD302XT
Power dependence of wavelength
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SONY SLD302XT

Temperature dependence of wavelength (Po=180mW)
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Relative radiant intensity
Relative radiant intensity
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SONY SLD302XT

TE cooler characteristics
1

2
° Ter33 * Tth=25C
Tc=33C th=
\r=25A
~ —~ AT VS VT 11—
Z AT ys VT I1=2.5A < =3 —;]:‘ S
- ~ 4 - ~
< N s O © I 5 )
2 2.0A % 2 — o
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o s AN = g s N\ 35
5} ¢ o D N — 4 0
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@ 3 a a N 3
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SONY.

SLD302B

Block-type 200mW High Power Laser Diode

Description ‘

SLD302B is a high power laser diode
mounted on a 3X 3 X 5mm Copper block.
It is ideal for applications which require a
minimal distance between the laser facet and
external optical parts.

Features

® Compact size 3 X 3 X5mm block
® High power output Po=200mW
e Hole for thermistor

Application )
e Solid state laser excitation

® Medical use

Structure
GaAlAs double hetero-type laser diode

Absolute Maximum Ratings (Tc =25°C)

e Radiant power output Po

® Recommended radiant power output Po

® Reverse voltage VR LD
® Operating temperature Topr

® Storage temperature Tstg

Pin Configuration

2 LD anode

Package Outline Unit : mm
B 5.0 £ 0.1
Yk. I‘
= ":“'c.rui:
<| Contact Plate (LD Cathode)
LD Chip

H Body

i (LD Anode)

i JL0 Anode)

~

\_®1.§
hole for thermistor

% Positional accuracy of LD chip ( emitting area )

No. Function 1 LD cathode
1 LD cathode
2 | LD anode

a x + 300um

4y * 100um

4 z + 100un
200 mW
180 mW
2 \

-10 to +50 °c
—-40 to +85 °C

E89104 — ST
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SONY: SLD3028

Electrical Characteristics (Tc =25°C)

Item Symbol | Conditions | Min. | Typ. | Max. | Unit

Threshold current Ith 150 | 200 mA
Operating current lop | Po=180mW | 400 | 500 mA
Operating voltage . ""| Vop |Po=180mW 119 ] 30 Y,
Wavelength Ap |Po=180mW | 770 840 nm
Radiation angle | Perpendicular to junction 0, 28 40
WM Paraliel to junction 5, | o= 180mW 12 | 17 | Peoree
Positional Position ax ‘ =309 um
acouracy : AY, AZ| Po=180mW ~ |+ 100

. Angle . Adg * +3 | Degree
Slope efficiency no Po=180mW | 05 | 0.8 mW,/mA

*FWHM : Full Width at Half Maximum

Mark
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SONY. . SLD3028

Radiant power output vs. Forward current T enrl;;::m:!g gg;:ea't‘:"tce‘:isétics
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SONYs SLD3028

Power dependence of polarization ratio Pulse width dependence of COD* power
80

Tc=25C ° = Duty : 10%
s0 D Tc:23C
. / S ~C
g 1.0 w
s Q o5
8. 8
S
&
o’!‘).l 05 1.0 3.0 10 s0 100
o Pulse width (us)
/ *COD (Catastrophic Optical Damage)
° 0 %7 100 150 200 250

Po — Radiant power output (mW)

Radiant power output vs. Operating current
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_SLD3028
Power Dependence of Wavelength
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SLD3028
Temperature Dependence of Wavelength (Po=90mW)
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SONY.

SLD303V

500mW High Power Laser Diode

Description

SLD303V are gain-guided, high-power laser diodes
fabricated by MOCVD.
"MOCVD: Metal Organic Chemical Vapor Deposition

Features
e High power

Recommended power output Po=450mW
e Small operating current

Applications
e Solid state laser excitation
e Medical use

Structure
GaAlAs double-hetero laser diode -

Absolute Maximum Ratings (Tc=25°C)

® Radiant power output  Po 500 mwW
e Reverse voltage VR LD 2 v
PD 15 \"

o QOperating temperature  Topr -10 to +30 °C
e Storage temperature Tstg —40 to +8 °C

Pin Configuration (Bottom View)

No. Function
Laser diode cathode
Photodiode anode
Common

WIN |-

Package Outline Unit: mm
Reference
. _Stot .
._gi
Photo
Diode
290-0015%
DT.TMAX
Window P69MAX
Gless 235 x
3
g
Reterence of 3
Plane oy &
>
) :
I 2
| :
10 Chip, 2 3
3-2045
s0ptical -
Distance=255%095 r PCDR254 M-248
(LO0-11)
E70777D13-HP -
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SONY SLD303V

Optical and Electrical Characteristics Tc=25C
Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 450 600 mA
Operating current lop Po=450mW 950 1500 mA
Operating voltage Vor Po=450mW 1.9 3.0 v
Wavelength* Ap | Po=450mwW 770 840 nm
. Po=450mW
Monitor current Imon VR=10V 0.8 mA
Radiation anglel Perpendicular 61 28 40 degree
Po=450mW
(F. W. H. M) | Parallel 6, ° m 12 17 degree
Positional osition A Po=450mW pum
accuracy Angle Ag L +3 degree
Slope efficiency 70 Po=450mW 0.65 0.9 mW/mA
*Wavelength Selection Classification Marking Production factory
Type Wavelength (nm)
SLD303V-1 785*15
SLD303V-2 810*10
SLD303V-3 830%10
SLD303V-21 798%* 3
-24 807x 3
-25 810+ 3

Precautions

Eye protection against laser beams
The optical output of laser diodes ranges from sever- 3
al milliwatts to one watt. However the optical density LEES) satety goggles for
of the laser beam at the diode chip reaches 1 meg- Lens protection from
awatt per square centimeter. Unlike gas lasers, since
laser diode beams are divergent, uncollimated laser
diode beams are fairly safe at a laser diode. For
observing laser beams, ALWAYS use safety goggles
that block infrared rays. Usage of IR scopes, IR
cameras and fluorescent plates is also recommended
for monitoring laser beams safely.

pm—
i

-

IR Fluorescent
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SLD303V

Po-Radiant power output (mW)
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Temperature characteristics
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SONY

SLD303V

Slope efficiency vs.

“Temperature characteristics Power dependence of polarization ratio
1.5 200, Tc=25.c

//
T —1 ] /
——__ 150 /
/

Polarization ratio
N

70-Slope efficiency (mW/mA)

° -10 [} 10 20 30 40 (] 100 2L 300 400 500 600

Tc-Case temperature ("C) Po-Radiant power output (mW)
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SONY

SLD303V
Power dependence of wavelength
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SONY SLD303V
Temperature dependence of wavelength (Po=450mW)
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SONY SLD303V

v Tc=25C Tc=30C
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SONY. SLD303WT

500mW High Power Laser Diode

Description Package Outline Unit: mm
SLD303WT is a gain-guided, high-power laser

diode with a built-in TE cooler. Fine tuning of the :?;::;

wavelength is possible by controlling the laser chip x| |eiees ] es0 3

temperature. 9 :Zl N 3

! I | Slane"*

Features — 3

o High power e/ |l I | Y
Recommended power output Po=450mW » !

o Small operating current e

e TO-3 package with built-in TE cooler; thermistor
and photodiode

302%003

-240%0%45 | 20

Structure
GaAlAs double-hetero laser diode S

217

Applications .
e Solid state laser excitation (L0-9)
® Medical use

Absolute Maximum Ratings (Tth=25°C)
e Radiant power output Po 500 mwW
® Reverse voltage Vr LD 2

PD 15
e Operating temperature Topr -10 to +30
e Storage temperature Tstg —40 to +85
e Operating current of TE cooler IT 2.1

>PO00<<

Pin Configuration (Bottom View) Equivalent Circuit

Z
o

0N |WIN -

Function
TE cooler, positive
Thermistor lead 1
Thermistor lead 2
Laser diode cathode
Laser diode anode
Photodiode anode
Photodiode cathode
TE cooler, negative

TE Cooler

E80407A13-HP
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SONY SLD303WT
Optical and Electrical Characteristics Tth=25°C
Item - Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 450 600 mA
Operating current lop Po=450mW 950 1500 mA
Operating voltage Vop Po=450mW 1.9 3.0 \
Wavelength* Ap Po=450mW 770 840 nm
. Po=450mW

Monitor current Imon VR=10V 0.8 mA
Radiation anglel Perpendicular L _ 28 40 degree
(F.W. H. M) | Parallel 4 Po=450mW 12 17 degree
Positional Position AX, AY _ *+100 um
accuracy Angle Ag L Po=450mW +3 degree
Slope efficiency 70 Po=450mW 0.65 0.9 mW/mA
Thermistor resistance Rth Tth=25°C 10 kQ

Note)Tth: Thermistor temperature

*Wavelength Selection Classification Marking

Type Wavelength (nm)
SLD303WT-1 785%15
SLD303WT-2 810%10
SLD303WT-3 830%10
SLD303WT-21 798* 3

-24 807 3
-25 810t 3

Precautions
Eye protection against laser beams

The optical output of laser diodes ranges from sever-
al milliwatts to one watt. However the optical density
of the laser beam at the diode chip reaches 1 meg-
awatt per square centimeter. Unlike gas lasers, since
laser diode beams are divergent, uncollimated laser
diode beams are fairly safe at a laser diode. For
observing laser beams, ALWAYS use safety goggles
that block infrared rays. Usage of IR scopes, IR
cameras and fluorescent plates is also recommended
for monitoring laser beams safely.

Production factory
310
ooao

3
0
Lot No. / “

Categories are not specified by marking.

protection from

Lens
! laser beam

Laser diode | Optical material
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SONY SLD303WT

Radiant power output vs. Radiant power output vs.
oo Forward current characteristics Monitor current characteristics
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~ Tth=0"C Tth=25C
§ % 500 ‘ (\
€ < Tth=—10C 4/ | A
= H /// Tth=30C
Q
E Tth=0'C 3 4
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" / = /V
c 8
K] o //
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o 4 S
S / 4 o
o 00 0.25 0.5
Imon-Monitor current (mA)
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Ir-Forward current (mA) Power dependence of far field pattern
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© SLD303WT

no-Slope efficiency (mW/mA)

Slope efficiency vs.
Temperature characteristics

=10 o 10 20 30

Tth-Thermistor temperature (°C)
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SONY SLD303WT
Power dependence of wavelength
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SONY SLD303WT
Temperature dependence of wavelength (Po=450mW)
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SONY ' SLD303WT
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SONY.

SLD303XT

500mW High Power Laser Diode

Description

SLD303XT is a gain-guided, high-power laser diode
with a built-in TE cooler. A new flat, square package
with a low thermal resistance and an in-line pin
configuration is employed. ‘

Fine tuning of the wavelength is possible by
controlling the laser chip temperature.

Features

e High power
Recommended power output Po=450mW

e Small operating current

e Newly developed flat package with built-in TE
cooler, thermistor and photodiode.

Structure )
GaAlAs double-hetero laser diode

Applications
¢ Solid state laser excitation
e Medical use

Absolute Maximum Ratings (Tth=25°C)

e Radiant power output " Po

e Reverse voltage VR LD
' o PD

Topr

Tstg

IT

e Operating temperature -
e Storage temperature
e Operating current of TE cooler

Pin Configuration (Top View)

=z
o

Function

500

15
—10 to +30
—40 to +8

2.5

Package Outline

Unit: mm

4-030' 802

330092

15,0003

140

280205

Fau

o we/ T

el

0.6MAX

" Reterence
Plane -

[1135%%4

gl
in)
R

] M-247

(L0-10)

*165*0

. en pilot hole
and emitting area

mwW

>PO00 <<

TE cooler, negative
Thermistor lead 1
Thermistor lead 2

Laser diode anode
Laser diode cathode
Photodiode cathode
Photodiode anode
TE cooler, positive

O|N|O|O|A[W|IN|-

o0

\

Equivalent Circuit
TE Cooler

12

—-

LD:4)/ PD
34 ‘ 3 6 T 8

™

E88229A13-HP
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SONYe SLD303XT
Optical and Electrical Characteristics Tth=25°C
Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 450 600 mA
Operating current lop Po=450mW 950 1500 mA
Operating voltage Vopr Po=450mW 1.9 3.0 \'
Wavelength* Ap Po=450mW 770 840 nm
. Po=450mW
Monitor current Imon Ve=10V 0.8 mA
Radiation angle Perpendicular 6L _ 28 40 degree
(F.W. H.M) |[Parallel 4 Po=450mW 12 17 | degree
Positional Position AX, AY _ +100 um
accuracy Angle Ag L Po=450mW +3 degree
Slopé efficiency 7D Po=450mW 0.65 0.9 mW/mA
Thermistor resistance Rth Tth=25°C 10 kQ
Note)Tth: Thermistor temperature
*Wavelength Selection Classification Marking
Production factory
Type Wavelength (nm)
SLD303XT-1 785%15
SLD303XT-2 810*10 3 3 100 %
SLD303XT-3 830*10 OO0O0Ono
SLD303XT-21 798+ 3
24 807*x 3
-25 810+ 3

Lot No.

Handling Precautions
Eye protection against laser beams

The optical output of laser diodes ranges from sev-
eral milliwatts to one watt. However the optical
density of the laser beam at the diode chip reaches 1
megawatt per square centimeter. Unlike gas lasers,
since laser diode beams are divergent, uncollimated
laser diode beams are fairly safe at a laser diode. For
observing laser beams, ALWAYS use safety goggles
that block infrared rays. Usage of IR scopes, IR
cameras and fluorescent plates is also recommended
for monitoring laser beams safely.

Categories are not specified by marking.

Laser diode
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SONYe SLD303XT

Radiant power output vs. Radiant power output vs.
Forward current characteristics . Monitor current characteristics
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SONY: SLD303XT

Slope efficiency vs.

Temperature characteristics Power dependence of polarization ratio
Tth=25C
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SONYs SLD303XT
Power dependence of wavelength
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SONYe SLD303XT
Temperature dependence of wavelength (Po=450mW)
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SLD303XT

Relative radiant intensity
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SONY.

SLD303B

Block-type 500mW High Power Laser Diode

Description

SLD303B is a high power laser diode
mounted on a 3 X3 X5mm Copper block.
It is ideal for applications which require a
minimal distance between the laser facet and
external optical parts.

Features

® Compact size 3 X 3X5mm block
@ High power output Po=500mW
® Hole for thermistor

Application
e Solid state laser excitation
o Medical use

Structure
GaAlAs double hetero-type laser diode

Absolute Maximum Ratings (Tc =25°C)
® Radiant power output Po
® Recommended radiant power output Po

o Reverse voltage VrR LD
® Operating temperature Topr
® Storage temperature Tstg

Pin Configuration

No. Function 1 LD cathode
1 LD cathode
2 | LD anode

2 LD anode

Package Outline

Unit : mm

T Ceranic

Contact Plate (LD Cathode)

LD Chip

Body
(LD Anode)
"

]

\_®1.5
hole for thermistor
% Positional accuracy of LD chip ( amitting ares )
a x x 300um
Ay * 100u=
a4z % 100um
500 mW
450 mw
2 \%
—10 to +30 C
—40 to +85 C

E89105 - ST
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SONYos SLD3038
Electrical Characteristics (Tc =25°C)
Item Symbol | Conditions Min. Typ. | Max. Unit
Threshold current Ith 450 | 600 mA
Operating current lop .| Po=450mW 1100|1500 mA
Operating voltage Vop | Po=450mW 1.9 3.0 \")
Wavelength Ap |Po=450mW | 770 840 | nm
Radiation angle | Perpendicular to junction 81 28 40
(FWHM *) ° Parallel to junction % Po = 450mW 12 17 Dagree
Positional Position £x i 300 um
accuracy AY, AZ| Po=450mW + 100
Angle Ad] + 3 | Degree
Slope efficiency np |Po=450mW | 05 | 0.8 mW,/mA

*FWHM : Full Width at Half Maximum

Mark
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Threshold current vs.

Radiant power output vs. Forward current Temperature characteristics
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SLD3038
Power dependence of polarization ratio Pulse width dependence of COD * power
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Power Dependence of Wavelength
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Temperature Dependence of Wavelength (Po=90mW)
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SLD304V

1000mW High Power Laser Diode

Description Package Outline Unit: mm
SLD304YV are gain-guided, high-power laser diodes
fabricated by MOCVD. Roterence
MOCVD : Metal Organic Chemical Vapor Deposition
Features
e High power
Recommended power output Po=900mW
e Small operating current 030.2
Applications sl Sl
e Solid state laser excitation .L B
o Medical use Sttisiad| IR IEE
[ :
Structure wene/ LI g
GaAlAs double-hetero laser diode , i —
e0ptical
Distances=255199% PCO@252 M-248

Absolute Maximum Ratings (Tc=15°C)

(Lo-11)

o Radiant power output  Po 1000 mwW
o Reverse voltage ' Vr LD 2 v
PD 15 v

e Operating temperature  Topr —10 to +30 °C
e Storage temperature Tstg —40 to +85 °C

Pin Configuration (Bottom View)

No. Function
1 | Laser diode cathode
2 | Photodiode anode
3 | Common

E70778C13-HP

— 161 —



SONY

SLD304V
Optical and Electrical Characteristics , Te=15C
Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 500 700 mA
Operating current lop Po=900mW 1550 2000 mA
Operating voltage Vor Po=900mW - 2.1 3.0 Vv
Wavelength* Ap Po=900mW 770 840 nm
_ Po=900mW
Monitor current Imon VR=10V 1.5 mA
Radiation anglel Perpendicular 61 28 40 degree
Po=900mwW
(F. W. H. M) Parallel 4, ° m 13 17 degree
iti Positi X +
Positional Position AX, AY Po=900mW 50 um
accuracy Angle Ag L +3 degree
Slope efficiency 7o Po=900mW 0.65 0.85 mW/mA
*Wavelength Selection Classification Marking
Type Wave|ength (nm) Production factory
SLD304V-1 785*15
SLD304V-2 81010
SLD304V-3 830*10
SLD304V-21 798+* 3
24 807+ 3
-25 810x 3

Precautions
Eye protection against laser beams

The optical output of laser diodes ranges from sever-
al milliwatts to one watt. However the optical density
of the laser beam at the diode chip reaches 1 meg-
awatt per square centimeter. Unlike gas lasers, since
laser diode beams are divergent, uncollimated laser
diode beams are fairly safe at a laser diode. For
observing laser beams, ALWAYS use safety goggles
that block infrared rays. Usage of IR scopes, IR
cameras and fluorescent plates is also recommended
for monitoring laser beams safely.

Laser diode

Lens

!
;'Optical material

Safety goggles for
protection from
laser beam
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SLD304V

Po-Radiant power output (mW)

Ith-Threshold current (mA)
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Forward current characteristics
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SLD304V

no-Slope efficiency (mW/mA)

Slope efficiency vs.

Temperature characteristics
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SONY SLD304V
Power dependence of wavelength
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SONY SLD304V
Temperature dependence of wavelength (Po=900mW)
Tc=-5C Tc=0°C
2
2 B
(7]
D
2 =
.E -
2 S
8 'g
°
g °
o 2
3 s
© [3}
T [ |
[+ 4 T ’
S
795 803 81s 798 805 815
Wavelength (nm) Wavelength (nm)
: Te=5C Te=10C
2 2
@ ‘n
s 8
£ E
€ €
8 ©
=]
g | g
2 g
- P} Il
S <
e i & ]
798 805 818 79}3 NL 815
Wavelength (nm) Wavelength (nm)
Tc=15C Tc=20C
)
> b=
G 2
0
s £
£ -
- c
c K
S o
ke ©
S . P
o 2
> =)
k=] <
K [
[7) o
o ] i A
JYULARL | o
7938 80% 815 795 805 818

Wavelength (nm)

Wavelength (nm)

— 166 —



SONY SLD304V

Tc=25C Tc=30°C
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SLD304XT

1000mW High Power Laser Diode

Description

SLD304XT is a gain-guided, high-power laser diode
with a built-in TE cooler. A new flat, square package
with a low thermal resistance and an in-line pin
configuration is employed.

Fine tuning of the wavelength is possible by
controlling the laser chip temperature.

Features

e High power n
Recommended power output Po=900mW

e Small operating current

e Newly developed flat package with built-in TE
cooler, thermistor and photodiode.

Structure
GaAlAs double-hetero laser diode

Applications
e Solid state laser excitation
e Medical use

Absolute Maximum Ratings (Tth=25°C)

Package Outline - Unit: mm
4:030'§% 330002
|
| <‘ 1
el 9
inpwarmait
Lol eso/ | \eimer |l

3

8-206
254

380205

ey
n 19.0
\ .E,hmms |
1
[ g
33 o
Reference ~ O Wl 3
Plane ] H ] IS
e
wiestot | 9 M-247
(L0-10)

sDistance between pilot hole
and em;tting area

® Radiant power output Po 1000
® Reverse voltage VR LD 2

PD 15
e Operating temperature Topr —10 to +30
e Storage temperature Tstg —40 to +85
e Qperating current of TE cooler It 2.5

Pin Configuration (Top View)

mW

00 <<

=2
o

Function
TE cooler, negative {9
Thermistor lead 1

Thermistor lead 2
Laser diode anode {9
Laser diode cathode

Photodiode cathode
Photodiode anode
TE cooler, positive

O|IN|O O IWIN|-

N\

M

Equivalent Circuit

TE Cooler

3k

™ LD4/ PD
12 3 4 5 6 7 8

E88Z30A13-HP
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SONY SLD304XT
Optical and Electrical Characteristics Tth=25°C
Iltem Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 550 750 mA
Operating current lop Po=900mW 1600 2000 mA
Operating voltage Vop Po=900mW 2.2 3.0 v
Wavelength* Ap Po=900mW 770 840 nm
. Po=900mW
Monitor current Imon VR=10V 1.5 mA
Radiation anglel Perpendicular 61 _ 28 40 degree
(F.W. H. M) | Parallel 4 Po=900mW 13 17 degree
Positional Position AX, AY _ +100 um
accuracy Angle AL Po=900mW +3 degree
Slope efficiency 7D Po=900mW 0.65 0.85 mW/mA
Thermistor resistance Rth Tth=25°C 10 kQ
Note)Tth: Thermistor temperature
*Wavelength Selection Classification Marking
Type wavelength (nm) Production factory
SLD304XT-1 785*15
SLD304XT-2 81010 3 4 1 0
SLD304XT-3 830*10 oOgooOog
SLD304XT-21' 798+% 3
-24 807+ 3
-25 810+ 3

Handling Precautions
Eye protection against laser beams

The optical output of laser diodes ranges from sev-
eral milliwatts to one watt. However the optical
density of the laser beam at the diode chip reaches 1
megawatt per square centimeter. Unlike gas lasers,
since laser diode beams are divergent, uncollimated
laser diode beams are fairly safe at a laser diode. For
observing laser beams, ALWAYS use safety goggles
that block infrared rays. Usage of IR scopes, IR
cameras and fluorescent plates is also recommended
for monitoring laser beams safely.

Lot No.

Categories are not specified by marking.

Lens

" |
Laser diode — |;Optical material

protection from
laser beam

—169 —




SONY SLD304XT

Radiant power output vs. Radiant power output vs.
o0 Forward current characteristics Monitor current characteristics
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Slope efficiency vs.

Temperature characteristics Power dependence of polarization ratio
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SLD304XT

Relative radiant intensity

Relative radiant intensity

Relative radiant intensity

Power dependence of wavelength
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SONY SLD304XT
Temperature dependence of wavelength (Po=900mW)
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SONY SLD304XT
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SONY.

SLD304B

Block-type 1000mW High Power Laser Diode

Description

SLD304B is a high power laser diode
mounted on a 3 X3 X5mm Copper block.
It is ideal for applications which require a
minimal distance between the laser facet and
external optical parts.

Features

® Compact size 3 X 3 X5mm block
e High power output Po= 1000mW
® Hole for thermistor

Application
e Solid state laser excitation

e Medical use

Structure
GaAlAs double hetero-type laser diode

Absolute Maximum Ratings (Tc =15°C)

e Radiant power output Po

© Recommended radiant power output Po

® Reverse voltage VR LD
e Operating temperature Topr

e Storage temperature Tstg

Pin Configuration

No. Function
1 LD cathode 1 LD cathode
2 | LD anode

2 LD anode

Package Outline

Unit : mm
5.0 % 0.1
vis ! -
T Ceranic
Jcontact Plate L cathoded
1.0
Body
|.i.| (LD Anode)
f0 Anode)

!

\ ¢1.5
hole for theramistor
% Positional accuracy of LD chip ( smitting area )
a x + 300unm
a vy * 100,
a4z + 100unm
1000 mWwW
900 mwW
2 \

- 10 to +30 C
—40 to +85 C

E89106 — ST
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SONYs SLD304B
Electrical Characteristics (Tc=25C) ‘
Item Symbol | Conditions | Min. | Typ. | Max. Unit
Threshold current Ith 450 | 700 mA
Operating current lop | Po=900mW 1400 | 2000 mA
Operating voltage Vop | Po=900mW 2.1 3.0 \%
Wavelength Ap |Po=900mW | 770 | 840 nm
Radiation angle | Perpendicular to junction L 28 40
FWHMA) Parallel to junction 5, |0 200mW 13 | a7 | Dooree
Positional Position ax =890 um
accuracy AY, AZ| Po=900mW +100
Angle Ad *3 | Degree
Slope efficiency no Po=900mW | 05 | 0.8 mW,/mA

*FWHM : Full Width at Half Maximum

Mark
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SON Yo SLD3048

Threshold current vs.

Radiant power output vs. Forward current Temperature characteristics
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SON Yo SLD3048

Power dependence of polarization ratio Pulse width dependence of COD* power
10

Tc=15C Duty : 10%
300 / 50 Te L 15°C
/ s
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8 200 / 3
E g os
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100 [ 3]
/ 2] 05 1.0 50 10 50 100
/ Pulse width (us)
*COD (Catastrophic Optical Damage)
° 200 4 €00 800 1000 1200

Po — Radiant power output (mW)

Radiant power output vs. Operating current

7

I I |
Pulse width : 1us
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SONYe SLD3048

Power Dependence of Wavelength
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SONYs sLD3048
Temperature Dependence of Wavelength (Po=900mW)
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SONY. SLU301VR

80/70mW High Power Laser Diode with a Detachable Fiber

Description Package Outline Unit : mm
SLU301VR is a high power laser diode based
on the SLD301V with a detachable fiber. ™
Direct coupling to a fiber having an FC ot
connector is possible without any optical Al
adjustment. i HExE
.
Features <} of
e Detachable fiber c —i
* Builtin photo diode IR
' 3-20.45
Application 29
@ Solid state laser pumping 210
o Medical uses
Structure
GaAlAs double hetero-type laser diode

Absolute Maximum Ratings (Tc =25°C)

(Typ.) (Option)
Gl fiber Gl fiber
Core dia. 200 um Core dia. 100 um
NA =0.2 NA =0.2
L=2m L=2m
e Radiant power output Po 80 mW 70 mwW
® Recommended radiant power output Po 72 mwW 63 mwW
® Reverse voltage Vs LD 2 \% 2 \Y
PD 15 \Y 15 \
e Operating temperature . Topr -10 to +50 —10 to +50 °C
e Storage temperature Tstg —-40 to +8 C —40 to +85 °C
Pin Configuration Bottom View Mark
No. Function
1 LD cathode
2 | LD anode
5
3 | COMMON 2

EB9111A13-ST
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SONY

SLU301VR

Electrical - Optical Characteristics (Tc=25%C)

Item Symbol | Condition*' | Min. | Typ. | Max. | Unit
Threshold current Ith 150 mA
Operating current lop a, b 300 . mA
Operating voltage Vop a, b 1.9 \%
Wavelength*? Ap a b 770 840 nm

) a 10
X b 10
Radiation angle*® degree
(FW.HM) a 15 y
: Y
b 15
Monit urrent Imon ab 0.15 mA
onitor curre =10V .

Note)

*1 a:Po=72mW (Using standard fiber)
b: Po=63mW (Using optional fiber)

*2 Classification of wavelength

Type Wavelength (nm)
SLU301VR-1 785 * 15
SLU301VR-2 810+ 10
SLU301VR-3 830+ 10

Type  |Wavelength (nm)

SLU301VR-21 798 + 3
24 8073
25 8103

Fiber Package Outline

*3 Radiation angle

Optical fiber

Relative radiant intensity

Angle

X : FWHM of radiation beam in the narrow direction.
Y : FW.HM of radiation beam in the wide direction.

2m

. az 42

N (32

g’ 8
o ™= __ /L
o ::EE[_I;Jf ] =
Qr

Unit:mm
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SONY

SLU301VR

Typical Characteristics (Tc=25°C)

Po — Radiant power output (mW)

200

100

Radiant power output vs.

Forward current

Tc=215°C _‘

Standard fiber

p—t T 1
/ Option fiber

o 500

Ir — Forward current (mA)

1000

Relative radiant indensity

Far field pattern (Standard fiber)
‘far field pattern (Optional fiber)

0.5

i

il

[]

\
\
/] x\j\Y

/ \

l
/|

\
|\

[ ]\

[/ \

\
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o
Angle (° )
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SONY

SLU301VR

How to order the SLU300 series

When ordering please be sure to specify the required wavelength and type of optical fiber
according to the below specifications. )

SLu OO0  OO-0xi-00

(1

(1) LD chip
(2) Package
(8) Wavelength category

(4) Optical fiber

Combination of LD and Optical fiber

2 3 @

301 to 304
VR, XR

1 to 3, 21,24, 25
01 to 04

Optical fiber specification

X : Not applicable

Optical fiber
LD chip 01 02 03 04
301 O O X X
302 O O X X
303 X X O O
304 X X O O
O : Applicable

item | Core dia. NA Length
Code (um) (m)
01 200 0.2 2
02 100 0.2 2
03 400 0.2 2
04 230 0.3 2
Example

For the purchase of SLU304XR (rank 25) with optical fiber of 400 um core diameter

® SLU304XR — 25 — 03

01, 03 : Standard fiber
02, 04 : Option fiber
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SONY.

SLU301XR

80/70mW High Power Laser Diode with a Detachable Fiber

Description Package Outline Unit : mm
SLU301XR is a high power laser diode based -
on the SLD301XT with a detachable fiber. rn
Direct coupling to a fiber having an FC
connector is possible without any optical
adjustment. o
A
Features i
® Detachable fiber a-03:
® Built-in photo diode
Application . v u8:70.75
o Solid state laser pumping o
@ Medical uses P
Structure . FW n!
TTTHTTTT w O
GaAlAs double hetero-type laser diode I L!'l—{'r'
Absolute Maximum Ratings (Tth=25°C)
(Typ.) (Option)
Gl fiber Gl fiber
Core dia. 200 um Core dia. 100 um
NA =0.2 NA =0.2
L=2m L=2m
e Radiant power output Po 80 mW 70 mwW
@ Recommended radiant power output Po 72 mW 63 mW
e Reverse voltage VR LD 2 \% 2 \%
PD 15 \Y 15 \%
e Operating temperature Topr -10 to +50 °C -—10 to +50 °C
e Storage temperature ' Tstg —40 to +85 C -40 to +85 C
® TE cooler operating current It 25 A 25 A
Pin Configuration . Top View Mark
‘No. Function E
1 | TE cooler (-) O O .
2 | Thermistor 3 o0 0 f—e
3 | Thermistor g 0og
4 | LD anode Lot N
0 0.
5 | LD cathode O O
6 | PD cathode
7 | PD anode
8 | TE cooler (+)

EB9107A13 - ST
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SONY

SLU301XR

Electrical - Optical Characteristics (Tth =25°C)

Item Symbol | Condition*' | Min. | Typ. | Max. | Unit
Threshold current Ith 150 mA
Operating current lop a, b 300 mA
Operating voltage Vop a, b 1.9 \"
Wavelength*? Ap a, b 770 840 nm
' a 10

X
Radiation angle*® b 10 degree
(FW.HM) a 15

Y

b 15
. a, b

Monitor current Imon Va= 10V 0.15 mA
Thermistor resister Rth Tth=25°C 10 kQ

Note)

*1 a:Po=72mW (Using standard fiber)
b: Po=63mW (Using optional fiber)

*2 Classification of wavelength

Type Wavelength (nm)
SLU301XR-1 785 % 15
SLU301XR-2 810+ 10
SLU301XR-3 830+ 10

Type Wavelength (nm)

SLU301XR-21 798 + 3
24 8073
25 8103

Fiber Package Outline

*3 Radiation angle

Optical fiber

Angle

X : FW.HM of radiation beam in the narrow direction.
Y : FW.HM of radiation beam in the wide direction.

2m

42

22

23

42

[2§]

b
L

Unit:mm

— 186 —



SONY SLU30TXR

Typical Characteristics (Tth =25C)

Far field pattern

Radiant power output vs. F
power output vs. Forward current (Standard fiber) (Optional fiber)
1.0

200 | |
Tth = 25°C+—
E 2 // 1
:
3 s /] \_\
5 £ x4y
o -
$ 100 § os /I
: 3 TR
a O|‘ation‘ ﬁb?r ; / /
.g 4 Standard fiber .‘E \ \
;: / 2 / \
o d
! 4
j , N -\
0
o 500 1000 -20 -10 o 10 20
IF — Forward current (mA) Angle (degree)
TE cooler characteristi{:s .
2
10 T T T 10 T T T
Tc=33°C Tth=25°C
o =254
g | aTwvsV Ir=2.5A g aT vs_,‘i__.q——-ﬂ’]‘
5 i ) i 708 S
2 A s 5 LT ] s S
5 J 2.0A & 2 g
2. AN ] . 5 -E : N 15A , S
5 1.5A > | °
2 \\‘ i s £ g - i
| 1.0A T < \\\\\ 1.08 * a
g \ I 2 '>. é "A<\ \\q;': 2 ;
&
! __».@i—"—\,,e’ { 2,0 .
2 e
. o . & ]\\1.5A N R
100 o 50 100

30
AT — Temperature difference (°C)
AT : Tc—Tth
Tth: Termistor temperature
Tc : Case temperature

Thermistor characteristics

AT — Temperature difference (°C)

50

Rth — Thermistor resistance (kQ)

1
-0 0 0 20 0 40 30 €0 7O

Tth — Thermistor temperature (°C)

- 187 -



SONY

SLU301XR

How to order the SLU300 series

When ordering please be sure to-specify the required wavelength and type of optical fiber
according to the below specifications.

sLU OO 00-0ei-00
m 2 3 @

(1) LD chip 301 to 304
(2) Package VR, XR
(3) Wavelength category 1 to 3, 21, 24, 25
(4) Optical fiber 01 to 04
Combination of LD and Optical fiber
Optical fib
LD chi PTCe ™€ 01 | 02 | 03 | 04 | 01, 03: Standard fiber
P 02, 04 : Option fiber
301 O O X X !
302 O O X X
303 X X @] O
304 X X O o)
O : Applicable

X : Not applicable

Optical fiber specification

Item | Core dia. NA Length
Code (um) (m)
01 200 0.2 2
02 100 0.2 2
03 400 0.2 2
04 230 0.3 2
Example

For the purchase of SLU304XR (rank 25) with optical fiber of 400 um core diameter

e SLU304XR — 25 — 03
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SONY.

SLU302VR

160/140mW High Power Laser Diode with a Detachable Fiber

Description

SLU302VR is a high power laser diode based
on the SLD302V with a detachable fiber.

Direct coupling to a fiber having an FC
connector is possible without

adjustment.

Features
® Detachable fiber
o Built-in photo diode

Application
e Solid state laser pumping

o Medical uses

Structure

GaAlAs double hetero-type laser diode

Absolute Maximum Ratings (Tc =25°C)

o Radiant power output

® Recommended radiant power output

® Reverse voltage

o Operating temperature
e Storage temperature

Pin Configuration

No. Function
1 LD cathode
2 | LD anode
3 | COMMON

any optical

Bottom View

Package Outline Unit : mm
012
29 _
o7
26,
2.2l
M8xPO. 75
o
gl (T <
4 A =
=
3-00-45
|_os |
210
(Typ.) (Option)
Gl fiber Gl fiber
Core dia. 200 ym Core dia. 100 um
NA =0.2 NA =0.2
L=2m L=2m
Po 160 mW 140 mwW
Po 144 mW 126 mwW
VR LD 2 Y 2 \%
PD 15 \% 15 \Y
Topr -10 to +50 < —10 to +50 °C
Tstg —40 to +8 C —40 to +85 °C

E89112A13 - ST
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SONY SLU302VR

Electrical - Optical Characteristics (Tc =25°C)

Item - Symbol | Condition*' | Min. | Typ. | Max. | Unit
Threshold current Ith 150 mA
Operating current lop a, b 400 mA
Operating voltage Vop a, b 1.8 \%
Wavelength*? Ap a, b 770 840 nm

a 10
. X
Radiation angle*® b 10 degree
(F.W.H.M) a 15
Y
b 15
Monitor current Imon ab 0.3 mA
VrR= 10V :

Note)
*1 a:Po=144mW (Using standard fiber)
b: Po=126mW (Using optional fiber)

*2 Classification of wavelength *3 Radiation angle
Type Wavelength (nm) Optical fiber
SLU302VR-1 7%+t /N TTTTTTTTTTTy

SLU302VR-2 81010
SLU302VR-3 83010

Type Wavelength (nm) : .
SLU302VR-21 798+3 ‘ ‘ Relative radiant intensit : { ‘_:———olj_—
24 8073 vl
25 8103 - _}_ - :
| 1
0.5~ —:— - — :
% Angle

X : FW.HM of radiation beam in the narrow direction.
Y : FW.HM of radiation beam in the wide direction.

Fiber Package Outline

2m

@2,
23

I

Unit:mm
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SONY SLU302VR

Typical Characteristics (Tc =25°C)

Radiant power output vs. Far field pattern (Standard fiber)
2o Forwar? c|urr|ent Lfar field pattern (Optional fiber)
Te=25C —
% Standard Ifibenl' . / / \\
3 7 Cl)ptioln fitl>er é / / \\
: / 2 [T
a;-’ 100 /,’/ g 0.5 / I
a /! 3 [l 11\
/ 1
e [ 3 1
2 ’ 1/ A\
/ o / \

e} 500 1000 =20 -10 [} 10
Ir — Forward current (mA) Angle )

20

— 191 —



SONY

SLU302VR

How to order the SLU300 series

When ordering please be sure to specify the required wavelength and type of optical fiber
according 'to the below specifications.

SWU OO0 OO-CE-00
@ @ @

(m

(1) LD chip

(2) Package

(3) Wavelength category
(4) Optical fiber

Combination of LD and Optical fiber

301 to 304
VR, XR

1 to 3, 21,24, 25

01 to 04

Optical fiber specification

Optical fiber
LD chip 01 02 03 04
301 O @] X X
302 O O X X
303 X X O O
304 X X O O
O : Applicable

X : Not applicable

ltem | Core dia. NA Length
Code (um) (m)
01 200 0.2 2
02 100 0.2 2
03 400 0.2 2
04 230 0.3 2
Example

For the purchase of SLU304XR (rank 25) with optical fiber of 400 um core diameter

® S U304XR — 25 — 03

01, 03 : Standard fiber
02, 04 : Option fiber
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SONY.

SLU302XR

160/140mW High Power Laser Diode with a Detachable Fiber

Description
SLU302XR is a high power laser diode based
on the SLD302XT with a detachable fiber.
Direct coupling to a fiber having an FC

Package Cutline

Unit : mm

connector is possible without any optical 1
adjustment. d i
N i
Features iy +r~
e Detachable fiber w03 / H”H 'l
® Built-in photo diode
aemos
Application " ussro.13
o Solid state laser pumping : o
© Medical uses p
Structure . .—l—!_ 1 :I
GaAlAs double hetero-type laser diode I I I J:
i
Absolute Maximum Ratings (Tth =25°C)
(Typ.) (Option)
Gl fiber Gl fiber
Core dia. 200 pm Core dia. 100 um
NA =0.2 NA =0.2
L=2m L=2m
e Radiant power output Po 160 mwW 140 mwW
® Recommended radiant power output Po 144 mwW 126 mW
® Reverse voltage Vr LD 2 \ 2 \%
PD 15 \ 15 Y
o Operating temperature Topr -10 to +50 °C -10 to #5650 °C
o Storage temperature Tstg —40 to +8 C —40 to +85 C
@ TE cooler operating current Ir 25 A 25 A
Pin Configuration Top View Mark
No. Function E‘
1 | TE cooler (—) O O '
2 | Thermistor 3 @3 o+ 0O
3 | Thermistor O 0o oano
4 | LD anode \
5 | LD cathode O O Lot No.
6 | PD cathode
7 | PD anode
8 | TE cooler (+)

E89108A13 - ST
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SONY

SLU302XR

Electrical - Optical Characteristics (Tth =25°C)

Item Symbol | Condition*' | Min. | Typ. | Max. { Unit
Threshold current Ith 150 mA
Operating current lop a, b 400 mA
Operating voltage Vop a, b 1.9 \%
Wavelength*? Ap a, b 770 840 nm

a 10
3 X b 10
Radiation angle*
(F.W.H.M) ; 15 degree
Y
b 15
. a b
Monitor current Imon Va= 10V 0.3 mA
Thermistor resister Rth Tth=25C 10 kQ

Note)
*1 a:Po=144mW (Using standard fiber)
b: Po=126mW (Using optional fiber)

*2 Classification of wavelength

*3 Radiation angle

Fiber Package Outline

Type Wavelength (nm) Optical fiber
SLU302XR-1 786+15 | <L 7N T
SLU302XR-2 810+ 10
SLU302XR3| 830+ 10 | Y
|
Type Wavelength (nm) : 0T __.11 _ __I__r _
SLU302XR21| 7983 Relative radiant indensity | | ros
24 807+3 ! '
25|  810+3 i el
N
< Angle

X : FW.HM of radiation beam in the narrow direction.
Y : FW.HM of radiation beam in the wide direction.

2m

0 42 42

‘\; m

S Q
K T ™ __ /1 _
oy | | 1 11
o

Unit:mm
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SONY

SLU302XR

Typical Characteristics (Tth =25%C)

Radiant power output vs. Forward current

Po — Radiant power output (mW)

) 500 1000
Ir — Forward current (mA)
TE cooler characteristics
1
10 T T
Tc=33°C
g |alwvr IT=2.5
g D 7.0A r
= \\
9 N 4
8 N L5A
5 o
4 3
2 \ 1.0A
| \ 2 2
O o.sAY N ’&p
AN 2.0A 1
25 N2, NN
\\“fi \0"7\’:7 N

200

T 1

Tth=25°C —
|

|
Standard fiber

7 Option fiber

//
100 !

/
Vi

4
A

/

30 100
AT — Temperature difference (°C)
AT :Tc—Tth
Tth : Termistor temperature
Tc : Case temperature

Thermistor characteristics

Rth — Thermistor resistance (kQ)

30

-0 O 0 20 0 40 50 60 7O

Tth — Thermistor temperature (°C)

V1 — Pin voltage (V)

Relative radiant indensity

Far field pattern
(Standard fiber) (Optional fiber)

/AR
[

1,
/]
[ 1\
AR
[ 1\
[/ I\
L/ \

-20 -10 o 10 20
Angle (degree)

\

2
10 T T T
Tth=25°C
g AT VS _—-—i'ﬂjf\
e BLR
E L PT . €
< . °
2 N IS . =
5 DT g
(73
3 €
‘f \\ 1.0A ® =
—
o [ BN \ﬁ}b : &
&y
N 0N Nz. A
p—1 4 1 1
R & NN .
o 50 100

AT — Temperature difference (°C)
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SONY SLU302XR

How to order the SLU300 series

When ordering pleasé be sure to specify the required wavelength and type of optical fiber
according to 'the below specifications.

SLU OO0 CO-Ck-00
M @ @ @

(1) LD chip ‘ 301 to 304

(2) Package VR, XR

(3) Wavelength category 1 to 3, 21, 24, 26
(4) Optical fiber i 01 to 04

Combination of LD and Optical fiber

D o Optical fiber| 11 | 02.] 03 | 04 | 01, 03: Standard fiber
chie 02, 04 : Option fiber
301 Ol 01 x| x
302 Ol o | x | x
303 X X O (@)
304 X X O O
Q : Applicable

X : Not applicable

Optical fiber . specification

Item Core dia. NA Length
Code (um) : (m)
01 200 0.2 2
02 . 100 0.2 2
03 400 0.2 2
04 230 0.3 2
Example

For the purchase of SLU304XR (rank 25) with optical fiber of 400 um core diameter

® SLU304XR — 25 — 03

— 196 —



SONY.

SLU303VR

400/350mW High Power Laser Diode with a Detachable Fiber

Description
SLU303VR is a high power laser diode based
on the SLD303V with a detachable fiber.
Direct coupling to a fiber having an FC
connector is' possible without any optical
adjustment.

Features
o Detachable fiber
® Built-in photo diode

Application
o Solid state laser pumping

o Medical uses

Structure
GaAlAs double hetero-type laser diode

Absolute Maximum Ratings (Tc =25°C)

o Radiant power output Po
o Recommended radiant power output Po

© Reverse voltage Vr LD

PD
e Operating temperature Topr
o Storage temperature Tstg

Pin Configuration

Bottom View

No. Function
1 | LD cathode
2 | LD anode
3 | COMMON

Package Outline Unit : mm
(Typ.) (Option)
Gl fiber Gl fiber

Core dia. 400 um Core dia. 230 um

NA =0.2 NA=0.3
L=2m L=2m

400 mW 350 mW

360 mWwW 3156 mW

2 \" 2 \")

15 \% 15 \

-10to +30 °C
—40 to +85 c

Mark

—-10 to +30 c
—40 to +85 °C

@3

E89113A13 - ST
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SONY SLU303VR

Electrical - Optical Characteristics (Tc =25%C)

Item Symbol | Condition*! | Min. | Typ. | Max. | Unit
Threshold current Ith 450 mA
Operating current lop a, b 1100 mA
Operating voltage Vop a, b 1.9 \%
Wavelength*? Ap a, b 770 840 nm
‘ a 10
3 X b 12
Radiation angle*
(FW.HM) a 5 degree
Y
b 28
Monitor current Imon ab 0.8 mA
onte °" | va=10v :
Note)
*1 a: Po=360mW (Using standard fiber)
b : Po=3156mW (Using optional fiber)
*2 Classification of wavelength *3 Radiation angle
Type Wavelength (nm) , Optical fiber
SLU303VR-1 78%+15 | /X TTTTTTTTTTTy
SLU303VR-2 810%£ 10
SLU303VR-3 830+ 10 | Y
i
Type Wavelength (nm) ! —E—-— -
SLU303VR-21 798+ 3 Relati diant intensit : { 1 o5
24 807 i 3 elative radian ensity " "
25 810+3 [y . _:- - :
osf—=tfo)i
i i
- Angle

X : FW.H.M of radiation beam in the narrow direction.
Y : FW.HM of radiation beam in the wide direction.

Fiber Package Outline

2m

22.
23

29.8

Unit:mm
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SONY

SLU303VR

Typical Characteristics (Tc =25%C)

Po — Radiant power output (mW)

Relative radiant indensity

1000

500

1.0

0.5

Radiant power output vs.

Forward current

Tth=25°C —

Standard fiber -
||

1 Option fiber

N
N,

/

o]

400 800 1200 1600 2000

Ir — Forward current (mA)

Far field pattern (Optional fiber)

[ 1]

X

\
\
\
\

[ [ AL\

-10 o 10 20
Angle (° )

Relative radiant indensity

0.5

Far field pattern (Standard fiber)
.0

I
|

\
/] |
Ry

L
\

|
\

\

\

o
Angle )

10

20

— 199 —



SONY

SLU303VR

How to order the SLU300 series

When ordering please be sure to specify the required wavelength and type of optical fiber

according to the below specifications.

SlU OO0 O0-0k—00
o @ @ @

(1) LD chip 301 to 304

(2) Package VR, XR

(3) Wavelength category 1 to 3, 21, 24, 25
(4) Optical fiber 01 to 04

Combination of LD and Optical fiber

tical fib -
D o Optical fiber| 1 | 02 | 03 | 04 | 01, 03 : Standard fiber
chip 02, 04 : Option fiber
301 O O X X
302 O O X X
303 X X O (o)
304 x | x oo
O : Applicable

X : Not applicable

Optical fiber specification

ltem | Core dia. NA | Length
Code (um) (m)
01 200 0.2 2
02 100 0.2 2
03 400 0.2 2
04 230 0.3 2

Example

For the purchase of SLU304XR (rank 25) with optical fiber of 400 um core diameter

® SLU304XR — 25 - 03
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SONY. SLU303XR

400/350mW High Power Laser Diode with a Detachable Fiber

Description Package Outline

Unit : mm

SLU303XR is a high power laser diode based

on the SLD303XT with a detachable fiber.

Direct coupling to a fiber having an FC

connector is possible without any optical

adjustment.

152w

Features

® Detachable fiber erin
® Built-in photo diode

Application
o Solid state laser pumping
e Medical uses p

MB2PO.78

Structure . I—— ] :l
GaAlAs double hetero-type laser diode ' i 7

Absolute Maximum Ratings (Tth=25°C)
(Typ.)
Gl fiber
Core dia. 400 um
NA =0.2
L=2m

o Radiant power output Po 400 mW
© Recommended radiant power output Po 360 mwW
o Reverse voltage Vr LD 2 \

PD 15 \%
e Operating temperature Topr - 10 to +30 C
o Storage temperature Tstg —-40 to +85 c
@ TE cooler operating current Ir 25 A

o

Pin Configuration Top View Mark

No. Function
TE cooler (—) O O

(Option)

" Gl fiber
Core dia. 230 um
NA = 0.3
L=2m

350 mwW

315 mW

2 \%

15 v

-10 to +30 °C
—40 to +85 °C
25 A

Thermistor
Thermistor

£
o]

[Jw

LD anode

LD cathode O
PD cathode
PD anode

TE cooler (+)

OINIO(OH|MlW|N|—

7\ Lot No.

E89108A13 - ST
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SONY

SLU303XR

Electrical - Optical Characteristics (Tth =25°C)

Item Symbol | Condition*' | Min. | Typ. | Max. | Unit
Threshold current Ith 450 mA
Operating current lop a b 1100 mA
Operating voltage Vop a, b 1.9 \
Wavelength*? Ap a, b 770 840 nm

a 10
s X b 12
Radiation angle®
(F.W.H.M) a 15 degree
Y
b 28
. a, b
Monitor current Imon Va= 10V 0.8 mA
Thermistor resister Rth Tth=25°C 10 kQ

Note)

*1 a: Po=360mW (Using standard fiber)
b : Po=315mW (Using optional fiber)

*2 Classification of wavelength

Type Wavelength (nm)
SLU303XR-1 785+ 15
SLU303XR-2 810+ 10
SLU303XR-3 830+ 10

Type Wavelength (nm)
SLU303XR-21 798+ 3

24 807 +3
25 8103

Fiber Package Outline

*3 Radiation angle
Optical fiber

Angle

: FW.H.M of radiation beam in the narrow direction.

Y : FW.HM of radiation beam in the wide direction.

2m

42

22

23

S -

42

29

)

unit:mm
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SONY

SLU303XR

Typical Characteristics (Tth = 25°C)

Radiant power output vs. Forward current

Po — Radiant power output (mW)

000

@
o
o

Far field pattern (Optional fiber)

T I l
Tth=25°C —|
/AR
[T
g
g [ H
E .. L]
Standard fiber - § /l \
0 11
“ Option fiber o [ / \
~ /] . / \ \\
o 400 800 1200 1600 2000 ° -20 -10 o 10 20
Ir — Forward current (mA) Angle (degree)

Thermistor characteristics

1.0
o
z /A RN p
7]
)
AN EEANAY .
c L1/ 1] WA
§ Ty ‘
A
/ '-|00002°!0l0506070
° - B Tth — Thermistor temperature (°C)
20 10 0 10 20
Angle (degree)
TE cooler characteristilcs ,
’ Te=33% ° Tth=25°C
=258
o oV -
g L AT vs VT IT=2.5A ; E b -—2’0‘;’
g N ) rs E - L1
AN 2.0A -3
;s\\\ ‘% E’\ . 1.5A
£ N 1.5A Z 5 NS
73 N o=
2 \ \\\l.oA !“I' % \\\ ;.u{x
! N\ l. & | \N
9 AN N \)';9 g ° K @20
AN 0.5fx\\ 02]0[‘ . _> 2%&4, \\Ll L
& %Y‘\% Ny . o & I\\LEA &

30

o
o

50 100
AT — Temperature difference (°C)
AT : Tc—Tth
Tth: Termistor temperature
Tc : Case temperature

100

AT — Temperature difference (°C)

Far field pattern (Standard fiber)
0

VT — Pin voltage (V)
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SONY

SLU303XR

How to order the SLU300 series

When ordering please be sure to specify the required wavelength and type of optical fiber

according to the below specifications.

sSLU OO0 OO-CE3-00
(1 2 @3 @

(1) LD chip 301 to 304

(2) Package VR, XR

(3) Wavelength category 1 to 3, 21, 24, 25
(4) Optical fiber 01 to 04

Combination of LD and Optical fiber

Optical fiber
LD chip 01 02 03 04
301 O @) X X
302 OO | x | x
303 X X O O
304 X X O O
O : Applicable

X : Not applicable

Optical fiber specification

Iltem | Core dia. NA Length
Code (um) (m)
01 200 0.2 2
02 100 0.2 2
03 400 0.2 2
04 230 0.3 2
Example

For the purchase of SLU304XR (rank 25) with optical fiber of 400 um core diameter-

o SLU304XR — 25 — 03

01, 03 : Standard fiber
02, 04 : Option fiber.
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SONY.

SLU304VR

800/700mW High Power Laser Diode with a Detachable Fiber

Description
SLU304VR is a high power laser diode based
on the SLD304V with a detachable fiber.
Direct coupling to a fiber having an FC
connector is possible without any optical
adjustment.

Features
® Detachable fiber
@ Built-in photo diode

Application
e Solid state laser pumping

® Medical uses

Structure
GaAlAs double hetero-type laser diode

Absolute Maximum Ratings (Tc=15°C)

® Radiant power output Po

® Recommended radiant power output Po

® Reverse voltage Vr LD
PD

® Operating temperature Topr

e Storage temperature Tstg

Bottom View

Pin Configuration

No. Function
1 | LD cathode
2 | LD anode
3 | COMMON

Package Outline Unit : mm
212
29
:v'u IR
| MBxPO. 1%
e
(T o w
| <} of E'
Sl |
3-20,45
29
210
(Typ.) (Option)
Gl fiber Gl fiber
Core dia. 400 um Core dia. 230 um
NA =0.2 NA =0.3
L=2m L=2m
800 mwW 700 mwW
720 mW 630 mw
2 \% 2 \%
15 v 15 \%
—10 to +30 C —10 to +30 °C
—40 to +8 C —40 to +85 C
Mark
I |
43
EB9114A13 - ST
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SONY

SLU304VR

Electrical - Optical Characteristics (Tc = 15°C)

Item Symbol | Condition*' | Min. | Typ. | Max. | Unit "
Threshold current Ith 450 mA
Operating current lop - a, b . 1400 . mA
Operating voltage Vop ab 2.1 \%
Wavelength*? Ap a, b 770 | 840 nm
a 10
3 X b 13
Radiation angle*
(FW.HM) a 15 degree
Y
b 28
Monitor current Imon a b 1.5 mA
Vr= 10V )
Note)
*1 a:Po=720mW (Using standard fiber)
b : Po=630mW (Using optional fiber)
*2 Classification of wavelength *3 Radiation angle
Type Wavelength (nm) Optical fiber
SLU304VR-1 %+t | /7 N TTTTTTTTTT7
SLU304VR-2 810+ 10
SLU304VR-3 830+ 10 ] f Y
| 1
Type Wavelength (nm) : —E—— -— ———:—
SLU304VR‘§; g(g)g Eg Relative radiant intensityi i ! o3
25 810+3 Iy SR N :
1
1
1 . .

Fiber Package Outline.

22

Angle
X : FW.HM of radiation beam in the narrow direction.
Y : FW.HM of radiation beam in the wide direction.

2m

42

a2

23

/L

29 .

Unit:mm
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SONY

SLU304VR
Typical Characteristics (Tc=15°C)
Radiant power output vs
1000 Forward current Far field pattern (Standard fiber)

1.0

| | [mm=15%
Standard fiber //I/ \\
o I,
0.5 / l

[
L]
74 /
4 N \
. / \

0 400 800 1200 1600 2000 20 10 o 10 20
Ir — Forward current (mA) Angle )

T
L—

500 L

//
L=

7~ Option fiber

Relative radiant indensity

Po — Radiant power output (mW)

|+

Far field pattern (Optional fiber) '

[N

1.0

_—
| —t

l
0.5 l
[V EERER
l

Relative radiant indensity

-20 -10 10 20

o
Angle )
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SONY

SLU304VR

How to order, the SLU300 series

When ordering please be sure to specify the required wavelength and type of optical fiber
according to the below specifications.

SLU D(EEI)L__I 0o —-Cx

(1) LD chip
(2) Package
(3) Wavelength category

(4) Optical fiber

2 (3

0o
4

301 to 304

VR,
1 to 38, 21, 24, 25

XR

01 to 04

Combination of LD and Optical fiber

Optical fiber
LD chip 01 02 03 04
301 O O X X
302 O O X X
303 X X O | O
304 X X O @)
O : Applicable
X : Not applicable
Optical fiber specification
ltem | Core dia. NA Length
Code (um) (m)
01 200 0.2 2
02 100 0.2 2
03 400 0.2 2
04 230 0.3 2
Example

For the purchase of SLU304XR (rank 25) with optical fiber of 400 um core diameter

® SLU304XR — 25 - 03

01, 03 : Standard fiper
02, 04 : Option fiber
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SONY.

SLU304XR

800/700mW High Power Laser Diode with a Detachable Fiber

Description
SLU304XR is a high power laser diode based
on the SLD304XT with a detachable fiber.
Direct coupling to a fiber having an FC
connector is possible without any optical
adjustment.

Features
e Detachable fiber
e Built-in photo diode

Application
o Solid state laser pumping
o Medical uses

Structure
GaAlAs double hetero-type laser diode

Package Outline

Unit : mm

28

T T ';J
Absolute Maximum Ratings (Tth =25%)
(Typ.) (Option)
Gl fiber Gl fiber
Core dia. 400 um Core dia. 230 um
NA =0.2 NA=0.3
L=2m L=2m
@ Radiant power output Po 800 700
© Recommended radiant power output Po 720 630
® Reverse voltage Vs LD 2 2
PD 15 15
o Operating temperature Topr -10 to +30 -10 to +30
o Storage temperature Tstg —-40 to +85 —-40 to +85
o TE cooler operating current IT 25 2.5
Pin Configuration Top View
No. Function
1 | TE cooler (=) O O
2 | Thermistor yO
3 | Thermistor 00
4 | LD anode
5 | LD cathode O O Lot No.
6 | PD cathode
7 | PD anode
8 | TE cooler (+)
E89110A13 - ST
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SONY SLU304XR

Electrical - Optical Characteristics (Tth = 25°C)

Item Symbol | Condition*' | Min. | Typ. | Max. | Unit
Threshold current Ith 550 mA
Operating current lop a, b 1600 mA

. Operating voltage Vop a, b 2.1 \
Wavelength*? Ap , 770 840 nm
) a 10
X b 13
Radiation angle*®
(F.W.H.M) 5 15 degree
Y
b 28
Monitor current Imon a b 1.5 mA
VrR= 10V .
Thermistor resister Rth Tth=25°C 10 kQ
Note)
*1 a:Po=720mW (Using standard fiber)
b : Po=630mW (Using optional fiber) °
*2 Classification of wavelength *3 Radiation angle
Type Wavelength (nm) Optical fiber

SLU304XR-1 785+ 15 Y e < S
SLU304XR-2 810+ 10
SLU304XR-3 830£10

i
|
. |
Type Wavelength (nm) ! A -
304XR-21 798 + 3 o ]
SLU304XR- " Relative radiant indensity | | v
24 8073 I 1
25 8103 . . V- -:_ - ;
, o5 ~_:F L
o |
< Angle

X : FW.HM of radiation beam in the narrow direction.
" Y: FW.HM of radiation beam in the wide direction.

Fiber Package Outline '

2m

22
23

:

Unit:mm
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SONY SLU304XR

Typical Characteristics (Tth =25°C)

Radiant power output vs. Forward current Far field pattern (Standard fiber)
1000 ! 1.0
T TTth.=25°C

Standard fiber / [ \Y

#
ya T T
T )\

/// 5 ﬁ i\

/ E

i R/
V" | option fiber g [] 1\

Po — Radiant power output (mW)

o 400 800 1200 1600 2000 -20 -10 ) 10 20
IF — Forward current (mA) Angle (degree)
0Far field pattern (Optional fiber) Thermistor characteristics
1.
—~ 50
<
/AN g
> [ T ®
h=4 Q
(%) c
C ]
8 AL 1A z
£ a2
- 10
£ AN 5
© o
Ty g
P /1] L\ 2
s =
3 /1] Vo '
« £
©
° L "'lO o 0 20 30 40 3% 60 TO
-20 -10 Anal (()d )'0 20 Tth — Thermistor temperature (°C)
ngle (degree
TE cooler characteristics
1 2
10 T T
Te=33%C Tth=25TC
10
I~ o o~ =253
% I'vs V Ir=2.5A s E T VE_Y_———"E'——L_ S
5 s e 8 &
Q Q Q 0A -6 O
£ Q‘ 2.0A g 2 ——— %
E 3 \\ N +9 3 —— = >
1.
g AN = £ S s NN = @ §
3 7]
3 Jon T2 R '
I < e : LA _ S
o L 3 2> NT
SO A% % e RN\ | 204 -2
N\ \‘ £2.0n ! N O5A D \ e'
X\ ’ K\&é\ . W —-N’[\ L
& 2 AN 25" a 4 <
. 7 \_7 AN . o \}(
o s0 100 ] S0 100 (o]
AT — Temperature difference (°C) AT — Temperature difference (°C)
AT : Tc—Tth

Tth : Termistor temperature
Tc : Case temperature
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SONY

SLU304XR

How to order the SLU300 series

When ordering please be sure to specify the required wavelength and type of optical fiber
according to the below specifications. ’

SLU

1

(2)

(1) LD chip
(2) Package
(3) Wavelength category

(4) Optical fiber

oo Oo-0-00
3 @

301 to 304
VR, XR

1 to 3, 21, 24, 25

01 to 04

Combination of LD and Optical fiber

Optical fiber specification

Optical fiber
LD chip 01 02 03 04
301 O O X X
302 O O X X
303 X X O O
304 X X O O
O : Applicable

‘X : Not applicable

Iltem | Core dia. kN A Length
Code (um) (m)
01 200 0.2 2
02 100 0.2 2
03 400 0.2 2
04 230 0.3 2
Example

For the purchase of SLU304XR (rank 25) with optical fiber of 400 um core diameter

® SLU304XR —25 - 03

01, 03 : Standard fiber
02, 04 : Option fiber
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3) SiFETs

Type Package Structure Applications Voltage (V) | Page
25K125 3P TO-92 }‘I';}I‘;‘*T“"el UHF amplifier, mixer, oscillator 10 215
25K152 3P TO.92 N-channel Audio frequency .ampllﬁer, high 5 294
J. FET frequency amplifier

2SK300 3P Mini mold N-channel Audio frequency 'amplifier, high 5 231
J. FET frequency amplifier

2SK613 3P Mini mold N-channel Audio frequency'r .amphfier, high 5 937
J. FET frequency amplifier
P-channel . .

CXD7500M | 8P SOP MOS FET Voltage control type variable resistor 10 245
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SONY.

2SK125

Silicon N-Channel Junction FET

Description Package OQutline Unit: mm
The 2SK125 is an N-Channel silicon junction 50t
type field effect transistor developed for low-noise a0
amplification at frequencies up to UHF. It is espe- S
cially suitable for when a wide dynamic range is T
required. ’
Features e ° S'g
© High power gain i 3
12.5 dB (Typ.)
(f =100 MHz Gate grounded)
® Low noise figure GRS
1.5 dB (Typ.) L 13 1. Source
{f =100 MHz Gate grounded) _ g graa‘;‘
® Wide dynamic range @ )
3rd intermodulation distortion %1 m-230
—52dB (Typ.) 5
{f=100 MHz at 100 dBy input) 3
® Small inverse transfer coefficient
|S 12| = 0.035 (Typ.)
(f =500 MHz Gate grounded)
Structure
Silicon N-Channel junction FET.
Application
UHF band amplification, mixing, oscillation,
analog switches.
Absolute Maximum Ratings (Ta = 25°C)
® Drain to gate voltage VDGO 35 \
e Source to gate voltage VSGo 35 )
© Drain current b 100 mA
e Gate current IG 10 mA
e Channel temperature Tj 120 °C
e Storage temperature Tstg —50to +120 °C
o Allowable power dissipation  PD 300 mwW
51044A-TO
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SONYos 25K125
Electrical Characteristics Ta = 25°C
ltem Symbol Condition Min. Typ. Max. Unit
Gate cutoff current lgss VGs= — 15V, Vps =0 -10 nA
Gate to source voltage | VGss | I6= 10uA, Vbs=0 '-35 v
. Vps =10V, VGs =0
Drain current Ibss P.W =300ps 40 75 mA
Gate to source cutoff
voltage VGS(OFF)| VDS =10V, Ib=100uA -2 -6 \
Forward transfer Vps =10V, Ip =10mA
conductance I¥ts] f=1kHz 10 14 m$
Reverse transfer c VDG =10V, Is =0mA
capacitance rss f=1 MHz, source grounded 26 3 pF
. VoG=10V, Ib=10mA "1
Power gain PG £=100 MHz, BW =2.8 MHz 10 125 dB
Vo =10V, b =10mA "1 )
. f=100 MHz, BW =2.8 MHz
Noise figure NF | At the NF of the amplifier 18 25 dB
in the next stage is 4.2 dB
. VpG =10V, Ib =10mA, *2
ntermodulation IMD | f1=100MHz, f2=100.1 MHz, —45 | —52 dB
at 100 dBu input
Junction to ambient . o
thermal resistance bj-a 190 C/W -
Note) *1. See the 100 MHz, PG, NF, test circuit.
*2. See the 100 MHz IMD test circuit.
Mark Classification
S Ipss (mA)
G |§ SK125 Rank Vos = 10V
. Ves = 0V
o —— ;1 Q
2 40t0 75
loss Rank / Lot No. 3 401052
4 481063
5 §7t0 75
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SONYs

25K125
Standard Circuit Design Data Ta = 25°C
ltem Symbol Condition Typ. Unit
Input resistance Tig 70 Q
Input capacitance Cig VDG = 10V, Ib = 10 mA 3.0 pF
Output resistance fog f =100 MHz 5 kQ
Output capacitance Cog 3.0 pF
Power gain PG VDG = 10V, I0 = 10 mA 7.0 dB
Noise figure NF f = 500 MHz, BW = 12 MHz 40 dB
Reverse transfer coefficient |s12] ;/?_f 5—_63 ?A\{«izlo =10mA 0.035
Equivalent input noise voltage €n ]YD: 1=k:'§)V, b =10mA 3 nV/y/Hz
Drain source ON resistance R(oN) Ib =10 mA, VGs = OV 35 Q
Drain cutoff current ID(OFF) Vbs = 10V, VGs = —10V 0.1 nA
100 MHz PG, NF Test Circuit
N ~25pF L2 SpF ouT
500
L1 : 0.45 ¢mm polyurethane wire $3 mm 105 t
L2,L3 : 0.45 ¢mm polyurethane wire $3mm 55t
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SONY: 25K125

Output Characteristics

Drain current vs. Drain source voltage ~ Drain current vs. Drain source voltage
10 T -
| | )//1 Ves=-2.2V L
Vermov | Tov ~
GS = -0.
40 - ,/
E ’——+_' E / —2.4V -
= T - —
e / P -1.0V £ / 1
£
g / // — 3 /] -2.6V
: /7T s U/ —
¥ 2 P - 1[.5V g / : 1
a / 1 ; -2.8V
2 A -2.0V T =] Ve .
//' -2.5V <l —3.0V
o —3.'OV o L — ~3.2V
0 2 4 (o] 10 : 20
VDS - Drain source voltage (V) . VDS - Drain source voltage (V)
Transfer Characteristics
Forward transfer admittance
Drain current vs. Gate source voltage . vs. Gate source voltage
20
Il 2 [ ]
Vos=10V Py Vos =10V 4/
40 g —— f=1kHz
< £
£ £
€ ©
] W 4
E O
3 2 10 /
£ / £ /
&% g /
: 3
o
A £
1
/ z
p. b I
0 / 0 /
-4 -2 0 -4 -2 (o]
VGs - Gate source voltage (V) VGs - Gate source voltage (V)
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SONYs

2SK125

Feedback capacitance vs. Drain gate voltage

f=1MHz
'5 10 m
]
Q
8 L
§ 0.1p
g 5 -
B S~
8 N
Q
(-7} ~
w ™~
1
73 \\
4
(&) 2
1
1 2 5 10 20
VDG - Drain gate voltage (V)
Common-gate power gain noise figure
vs. Drain current
15
f=100MHz
Vos=10V
— —_
o ] [24]
g PG L—" 3
— ©
.E 10 / =
& +1 2
B e
o 2
! P NF 2 '
g s — z
1
(o] (o]
1 2 5 10 20

ID - Drain current (mA)
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SONYe 25K125

Common Gate Y-Parameter

Drain current characteristics (VDG = 10V, f = 100 MHz)
= — — Drain gate voltage characteristics (ID = 10mA, f = 100 MHz)

Input admittance Forward transfer admittance
20 20
\ Z
5 \ E &\
E N c N —Efg —
2 ~Ne— = = g \_-—-__ﬂ”z_-
§ e Eie £ L
E / S 7~
£ Z £ 10 /]
@ y g
5 / § /
g P it 4
E T /
: z
=
> e
- big ‘é, N brg
4 > N -
0 0 | e
0 6 12 0 6 12
Ib - Drain current (mA) I - Drain current (mA)
VDG - Drain gate voltage (V) VDG - Drain gate voltage (V)
Reverse transfer admittance Output admittance
1 2 \.
: = F
D — L
® I E ap— P —
2 '\ » bog
£ g
,g \. ~Erg £
] \ £
[ © \
£ os e 1
a 5 1
\ e
H v E
Q
4 \ - \
p— br
é : \; £ \\ .g“
' N ~
2 — i %
>
0 ~ o
[ 6 12 . 0 6 12
ID - Drain current (mA) ID - Drain current (mA)
VDG - Drain gate voltage (V) VDG - Drain gate voltage (V)
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SONYe 25K125

Common Gate Y-Parameter vs. Frequency (VDG = 10V, ID = 10mA)

Input admittance Forward transfer admittance
7]
E
7 40 qg, 20
E s /
[ =
e gis £ —grg +
[} ©
£ K /
B 2 /
5 20 £ 10 %
£ L1 big B /bt
1 |
d L1 - E v //
o /
> /'
0 0
500 1000 500 1000
f - Frequency (MHz) f - Frequency (MHz)
Reverse transfer admittance Output admittance
20
%)
E
8 a 7}
g £
£ g
§ § g
® £ o8
B ) Ere E <x0.1>//
: VAR
s 2 2 A
® g
) / 3 //
g / L ,
8 / 2 Z4
' - brg > y
o
>
g — ~— br
=3 < ‘ .
500 1000 500 1000
f-Frequency (MHz) f-Frequency (MHz)
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SONY:

Common Gate S-Parameter vs. Frequency (VDG = 10V, ID = 10 mA)

+180°

08

f=700MHz S12

T

\

+180°

90°

N
\ ‘ 100MHz

'( \'

0.4 ’0.8

= 160MHz

0°
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SONYoe 25K125

Intermodulation distortion characteristics

0 T T 0 T T
= f;=100MHz ) fi=100MHz
-] T
Ii’_ f,=100.1MHz { - | {,=100.1MHz
8 Voe=10V .‘g Vos=10V
5 Vy=V;=100dBe S Ib=10mA ,
2 -20 £ -0 (ygs=-21V) /
I c
(=}
/
35 >
k] \ 3 3rd
€ —40 E -40
& g /
2
= 3rd £ /5in
a o y
2 = /
5th : less than —65dB
- 60 4 — —60 —L
-3 -2 -1 0 90 100 110 120
VGS - Gate source vcltage (V) V1, V2 - Input signal level (dBu)
Block Diagram for IMD Measurement
SG1 s f1 f2
20dB pectrum
Q@ JG ATT Analyzer f
feXe] 3rd order
= +—O
M1
™, 5th order IMD
20 =500
Vs Vb M1 : Mixing PAD
2f1-f2 2f2-f1
3f1-2f2 3f2-2f1
100 MHz IMD Test Circuit Derating curve
N 25pF L2 10pF out
500 o 500 §
0 25pF L3 E
c
£ 400
I—’J"mF ‘j"lnF g \
8 L free air
Vs Vo ©
]
3
) S 200
8] : 0.45 émm polyurethane wire 36 mm 10.5t
L2,L3: 0.45 ¢mm polyurethane wire 3¢ mm 55t 5 \
a
0
[¢} 40 80 120

Ta - Ambient temperature (°C)
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2SK152

Silicon N-Channel Junction

FET

Description
The 28K 152 is the first device to reach such
a high "'Figure of merit’’ level. Because it uses
the latest Epitaxy and Pattern technology.
Head amplifiers Video Cameras VTRs etc. per-
form very efficiently.

Features

* High figure of merit
VDs=5V |Yis|/Ciss 3.5 (Typ.)

Package Outline Unit: mm

&- #‘{
045 sl

ID=10mA ) s
® High | Yis | . sal | lia

VDs=5V | Yis| 30mS (Typ.) _

VGS =0V ‘ %}
® Low input capacitance 3 1:Drain

Ciss 8pF (Typ.) E 2:Source
3:Gate
Structure M-230
Silicon N-Channel junction FET.
Absolute Maximum Ratings (Ta = 25°C)
* Drain to gate voltage VDGO 15 \'%
® Source to gate voltage VsSGo 15 \Y
® Drain current ID 50 mA
* Gate current IG 5 mA
* Junction temperature Tj 100 °C
e Storage temperature Tstg -50to +120 °C
* Allowable power dissipation PD 300 mwW
50573B-TO
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Electrical Characteristics

Ta = 25°C

Item Symbol Condition Min. Typ. Max. Unit
Drain to gate voltage VDGO | IG=10pA . 15 \
Source to gate voltage VsGo IG=10pA 15 \%
Gate cutoff current IGss Ves= -7V, Vbs=0V -2 nA
Drain current Ibss Vbs=5V, VGs=0V 9.5 42 mA*
G a0 source cutoff VGS(OFF) | VDS =5V, ID=100uA -0.55 -20| v
Farward transfer |Vis| | VDS=5V, Vas=0V, f=1kHz | 21 | 30 ms
Input capacitance Ciss | VDS=5V, VGs=0V, f=1MHz 8 9 pF

*Note) Drain current detail specification as follows.

Classification

VDS =5V
Rank IDSS(MA) VGS = OV

1 9.5 to 14.8
13.4 to 21.0
19.0 to 30.2
27.4 to 42.0

PN

Mark

DI
SI

6! P B

SK152
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Standard Circuit Design Data
Ta = 25°C
Item Symbol Condition Typ. - Unit
Forward transfer admittance | Yfs| | VDsS=5V, ID=10mA, f=1kHz 25 mS
Input capacitance Ciss Vbs=5V, Ip=10mA, f=1MHz 7.2 pF
Gate cutoff current IG VDG =5V, ID=10mA 40 pA
Input resistance ris 3.5 kQ
Input capacitance Cis 7.2 pF
Vos =5V, Ib=10mA, f=100MHz
Output resistance ros 3 kQ
Output capacitance Cos 2.5 pF
Power gain PG 15 dB
Vbs=5V, Ip=10mA, f=100MHz
Noise figure NF 1.8 dB
; f f 3 Vbs=5V, ID=10mA
Equivalent input noise voltage en f= 1kHz. ‘Rg= 00 1.2 nV/VHz
Reverse transfer capacitance Crss Vbs=5V, VGs=0V, f=1MHz 2.0 pF
100 MHz PG, NF Test Circuit
IN ~25pF L2 SpF ouT )
50Q 50Q L1 ¢0.45mm Polyurethane Wirep3mm  10.5t
L1 ~25pFSjL3 '[§ } $0.45mm Polyurethane Wire¢3mm 5.5t
|1lnF I_.'LlnF

Vs Vo
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ID - Drain current (mA)

ID - Drain current (mA)

alD - Drain current temperature
coefficient (%/°C)

Drain current vs.
Drain to source voltage

V L -0
— vcs=ov+
L Ta=25C —0.2v
/_/’ﬂ' -
|
— -0.3V
/'—’—_-—_-
T// ——
- > L -04v
//
] -0.5V
—t"] \
] | -0.6V
/’ |
— -0.7v
— T -0.8V
1 -0.9V
=== -1.0V

5

Vs - Drain to source voltage (V)

Drain current vs.
Ambient temperature

- Vs =0V

-0.2V

-0.4V

—0.6V

" | T -08v

-1.0V

/

01

LA

-25

0 25 50 75 100

Ta - Ambient temperature (°C)

Drain current temperature coefficient

vs. Drain current

Ta=25C

Vps =5V
Alp

+04

1 o
\ d[p=—1:_ x =T x100 (%./°C)

\ *lp at Ta=25°C

+02

-02

5 1 15 20

ID - Drain current (mA)

Drain current vs.
Gate to source voltage -
25

T T T
| HEEE
| " Vps =5V -
| i R
i VA é
! | J/»?S £
| 7 | €
[
7 3
/N voc
/. 8
& [a]
il
\a )
S -
|
-20 ~-10 0

VGSs - Gate to source voltage (V)

Transfer characteristics vs.
Ambient temperature

| [

! Ta=-25C 4/
Y/
=/, %

/ 1430'0 S
VAR
/s
a
-
I

-15 -10 -05 0

VGS - Gate to source voltage (V)

Drain current temperature coefficient vs.
Gate cutoff voltage

T T

o \ Ta=257C
3 +06 \ Vps =5V
@

=

Q

Q.

EO +0.4

oo

S

R

S o2

+

tE K

3.0

°g
R=%= 0

£e
oo

'

a -02

3

[ 05 10 15

| Vas(oFF) - VGs | (V)
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Forward transfer admittance vs. Drain current

“é Ta=25C |
E Vos=5V |_|
] f=1kHz ||
§ = |
£ |
£ ! Inss = |
B ® I DmA 0mA _|
H 10mA
g =
c 20 :
s = ' I
- / i
e ] !
5 :
2 |
s 1 1
w
! :
o I f
> I
Z s 1 3 10 30
ID - Drain current (mA)
Gate cutoff current vs. Bias voltage
10nA e T /, i'"_
I Ta=25C 1——
P Ta=2 I
e : IG Test Circuit
g -—Ib
3
£ et — - A
g - e " I
3 i VAR I = Voe
] X U olless | l
g 100pA ! / / [ //{/ ”
| Z
P -
10pA
0 5 10 15
VDG - Drain gate voltage (V)
- VaGss - Gate to source voltage (V)
Gate to source cutoff voltage vs.
Forward transfer admittance vs. _ Zerogate voltage drain current
- . Z g -20 T T T
&S Zerogate voltage drain current - Ta2scH
,E‘ﬁ'“’ .. ] glﬁ‘_. ,}l
8a PR Te e 249 ]
es I Yis| Vgs =0V -1 1 SSa-s 1
© N ' - -
£ HNEEEN =
R [ o
E [ 2
k] o
= 30 Lo [ B
'2 1 } { 8 -10 -
1] I B 3 '
& . e 1117
- o
o] -
5 | Y| Ip=10mA % Vps =5V
E 2 Q Vcs =0V 7]
° |
w —
| it
o 15 5 g
> 1 20 30 (&) -
l “© > 08 10 20 30 40

IDss - Zerogate voltage drain current (mA) IDSs - Zerogate voltage drain current (mA)
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) Equivalent input noise voltage vs. Frequency
= 10 T T 17T T
e F Ta=25C T+t
5N ‘ Vos=5V 1]
2% Ip =10mA 1+
=2 3 Af=1Hz 1+
ct Rg=0Q
Q2 <]
ES =
=
oo !
w > e
c 05 H
[ 10 100 1K 10K 100K M
f - Frequency (Hz)
Noise figure vs. Frequency
T 11
1 1]
LT 1
10 Ta=25C
@ Vps =5V
2 N | Ip =10mA ]
§, - \\ Af=1Hz
i
. S |
o
z|' K Rg=1000
-
z
Rg=1kQ
Rg=10kQ
e kO
10 100 1K 10K 100K M
f - Frequency (Hz)
(]
2
2 Equivalent input noise voltage vs. Drain current
5N : T
QE Ta=25C :t::
E; 5 Vps =5V 11T
EE f=1kHz -H
[ = L
= g 3 Af=1Hz
2@
== T
oo =
Ll:l > 4 s SRR |
c 0.1 1 10 30
(]

ID - Drain current (mA)
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Yis - Input admittance

SONYe

' 25K152

Ciss - Input capacitance (pF)

Input capacitance vs.
Gate to source voltage

10 ——
Ta=25C
Vps =5V |
o f=1MHz _|
8
I~ 4
I~
7 B
i
T~
6
50 Tos 10

VGs - Gate to source voltage (V)

Input admmanoe VSs. Frequency

%:, i m—-$-.t Lu_-:z
T Rt -L Ta=26C H]
93 T Ves=sv ] o
=0 b [p=10mA R 8
o9 v ©
QE et B 2 2 S o ’-"T““"— o sl e s w a0 0w 3_;'
Se o=
83 : £
28 -t : ®
(7] et e - k I -
1 Al .. g
] i X 3
88 demmn SIS NI
! = N -

£c T N aa1 Ig
' 1 ———t e — T
@2 0 i + A\ —t - >
S ; I N\ I

(8] f - i .\ - T

01 1 ! N VI I
™ 10M 100M 1G
f - Frequency (Hz)
Forward transfer admittance vs.

. Frequency

-~ Ta=25C

§ Vps =5V

g ts Ip =10mA"[{]

E

el

©

v

Q

b

c

Z -b

- fs

B

©

3

(<]

[T

|

& o"m 10M 100M G

>

f - Frequency (Hz)

ros—Output resistance (kQ)

Ciss - Input capacitance (pF)

Output capacitance (pF)

Cos—

| Yts | —Reverse transfer admittance (mS)

Input capacitance vs.
Drain to source voltage

0 T
Ta=25C |
Vgs =0V
9 f=1MHz |
8 ™~
~—1]
7
6
5o 5 10

VDs - Drain to source voltage (V)

Output admittance vs. Frequency

S S ST B2 e A e S s S
s _;.._.4.4‘1t+_1_ O Ta=25C
i i i i -
o bt SETTITTTT TEEEEACT Vs =8V
| : ; - _
i A = b=1imA
SRR B 0 T p ) NI It
[ !‘ : L Cos [
Lo R P, N
! e . t ==t
= =3
. T v
T 1
T e
T e e t
il . | !
| | .
T = 1T
t jRous
 — an
= 1 ;
¥ i i
|y 1
I
L
Lot
™ oM 100M 16

f - Frequency (Hz)

Reverse transfer admittance vs.

Frequency
TTTIM
Ta=25C J
Vps =5V H
A Ip=10mA i
~brs —grs
Vi
™ * 10M 100M 1G

f - Frequency (Hz)
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2SK300

Silicon N-Channel Junction FET

Description

Package Outline Unit : mm
Making the best of Epitaxy and Pattern latest
technology, 2SK300 accomplishes so far unattainable
levels of performance.
Usage with head amplifiers for video cameras and the
like, ensures the highest efficiency. 2gt02 §“;’ 14202
[t}
Features s =
o High figure of merit g8 0~ 04
Vos=5V |Yfs| /Ciss 3.5 (Typ.) bt
Io=10mA [ 2 1
o High |Yfs| 04805 016 835
Vos=5V |Yfs| 30mS (Typ.) 1,902
Vas=0V ) )
o Low input capacitance Z : : rain
Ciss 8pF . rsource
P (Typ.) M-257 3:Gate
Absolute Maximum Ratings (Ta=25°C)
o Drain to gate voltage Vbeo 15 A%
@ Source to gate voltage Vsco 15 \%
@ Drain current Ip 50 mA Structure
© Gate current le 5 mA Silicon N-Channel junction FET
© Junction temperature Tj 150 C J
o Storage temperature Tstg -55t0+150 °C
@ Allowable power dissipation Po 150 mw
Electrical Characteristics (Ta=25°C)
Item Symbol Condition Min. Typ. Max. | Unit
Drain to gate voltage Vbao la=10 pA 15 \
Source to gate voltage Vsao la=10 uA 15 \"
Gate cutoff current lass Vas=-7V, Vbs=0V -2 nA
Drain current Ipss Vbs=5V, Vas=0V 9.5 42 mA*
Gate to source cutoff voltage Vas (oFF) | Vps=5V, Ib=100 pA -0.55 -2.0 \")
Forward transfer admittance JYfs| Vos=5V, Vas=0V, f=1kHz 21 30 mS
Input capacitance Ciss Vbs=5V, Vas=0V, f=1MHz 8 9 pF
* Drain current detail specification as follows.
E90910 - ST
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Classification (Vos=5V, Vas=0V) Mark
Rank loss (MA) Ipss Rank
1 9510148 sl 1 —
2 13.4t021.0
3 19.0t0 30.2 9
4 27.410 420 ). Drain
3/a* 19.010 42.0 o 5 e
* Rank 3 or 4 is indicated on Ipss rank of Rank 3/4.
Standard Circuit Design Data (Ta=25°C)
Item Symbol Condition Typ. Unit
Forward transfer admittance |Yfs| | Vps=5V, Io=10mA, f=1kHz 25 mS
Input capacitance Ciss | Vos=5V, Ib=10mA, f=1MHz 72 | pF
Gate cutoff current la Vbs=5V, Ibo=10mA 40 pA
Input resistance ris 35 kQ
Input capacitance Cis 7.2 pF
- Vbs=5V, Ib=10mA, {=100MHz
Output resistance ros 3 kQ
Output capacitance Cos 25 pF
Power gain PG 15 dB
— Vos=5V, Ib=10mA, f=100MHz
Noise figure NF 1.8 dB
Equivalent input noise voltage | en Vos=5V, Ip=10mA, f=1kHz, Rg=0Q 1.2 |nVHHz
Reverse transfer capacitance Crss | Vos=5V, Vas=0V, f=1MHz 20 pF
100MHz PG, NF Test Circuit
N o T2 L2 5;1@ ouT L1 $045mm Polyurethane Wire & 3mm 105t
50Q O L 2spr L3 50Q tg } ¢ 0.45mm Polyurethane Wire ¢ 3mm- 5.5t

Vs

Vo
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Example of Representative Characteristics

Draln current vs. Draln to source voltage Draln current vs. Gate to source voltage
20 _ 25
Vs = OV //{/'._-— 0.1V
T i
L —1 N, = OGO
Ta=25C| oy
—
< —1 | <
E T -03v E
/ [
€ €
§ o0 1 L Lt -04aV g
3] B 3]
£ | -0.5V £
g ——— 5
| — | — -0.6V )
o LT a
= /LA -0.7V =
e -0.8V
E—-—’ -0.9V
00 . m—l.()V 02 =
Vps — Drain to source voltage (V) Vas — Gate to source voltage (V)
Draln current vs. Ambient temperature Transfer characteristics vs. Amblent temperature
[
Ta=-25C /A
30
—_ — Vgs =0V _
< -0.2V 25°C 1 / Z
~ 10 —0.4V 15 =
5 s == —0.6V / §
3 100°C 3
g 3 1 -0.8V //L 10 g
B E
o | ]
o 1 L] / ?
a -0V a
5
0.1 / / 0
-25 [ 25 50 75 100 -15 -10 -05 [
Ta — Ambient temperature (°C) Vas — Gate to source voltage (V)
Drain current temperature coefficient Draln current temperature coefficient
— vs. Drain current P vs. Gate cutoff voltage
o T ] o \ T
€ Los Ta=25C __| € Ta=25C |
g Vps =5V 5 | Vs =5V
g \ R 8 \
@ 1 Q
g +04 alp= — x — x100 (%./°C) 8 04
o \ o* ATl o \
2 *Ipi3Ta =25°COffi 2
| : |
+02 +02
\
€ - =
Inz =8.5mA [
g ] :5) 0
£ >~ ] £
o -
=] —— g N
) -o2 . 02
2 a
© 0 5 10 15 2 v ) 05 10 15 20
Ip — Drain current (mA) |Vas (OFF) — Vas| (V)
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Forward transfer admittance vs. Drain current

T T T
;g Ta=25% T
£ Vps =5V _| |
g w j f=1kHz —
i
-’-E : 20mA Ipss
T w ! m 30mA
5 lpmA
- —7
£ //
g —
o
“I- 10
g
>
5 1 3 10 )

Ip — Drain current (mA)
Gate cutoff vs. Supply voltage

F = 7 Ig Test Circuit
Fr —orom = i 7
FTa B b = 1omA AT '
I -— b
b =1mA '
g1 ‘
T A : =} -
e r -
E Vi,
5 T
o i
5
g : |
2 Ioss |
3 100pA f
| va T
2 |
> :
g

10pA
0 5 10 5

Voa — Drain to gate voltage (V)
— Vass — Gate to source voltage (V)
Gate cutoff voltage vs.
Zerogate voltage drain current

Forward transfer admittance vs. -20 Ta=25¢
. Zerogate voltage drailn current Ta=25C
—~— T —_
2z T SEE
88 I Yes| Vgs =0V %;
% 2 = ¢';',
Z 8=
£ 5
s ]
B 30 g -10
2 ]
o 7 ”%//7/”””” P o
£ aam !
g | Yi| Ip=10mA £
S 20 -
u|. § Vps =5V n
- VG 3 =0V
>
% 10 20 30 40 03 10 20 30 40
Ipss — Zerogate voltage drain current (mA) Ipss — Zerogate voltage drain current (mA)
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Equivalent input nolse voltage vs. Frequency

10
=|N Ta=25C ——
ST - -
g’ ; 5 Vns =5V
E E Ip=10mA ____ |
ES ~ Af=1Hz
2% "‘~L\\ Rg=0Q
L g T
s 1
0.5
10 100 1K 10K 100K M
f — Frequency (Hz)
Noise flgure vs. Frequency
10 Ta=25C
Vps =5V
!D =10mA
\ Af=1Hz
N
N
N
5 N
8 Rg=100Q
~
Rg=1kQ
P~
Rg=10kQ
0 L\l_

10 100 1K 10K 100K ™
f — Frequency (Hz)

Equivalent input noise voltage vs. Drain current

(]

2

o

c

§, Ta=25C ‘ﬂ
=g 3 Vos =5V
S5 f=1kHz 7
22 5 Af=1Hz |
=Y I~

w & L]

! RER

L % \\\___

o > M —

0.1 1 10 30
Ip — Drain current (mA)
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Input capacitance vs. Gate to source voltage Input capacitance vs. Drain to source voltage
10 7 0 T 1
Ta=25C | Ta=25C _|
Vps =5V . Vgs =0V
£ ° f=1Milz g o f=1MHz |
2 g
s 2 8 I~
E= ] i
M I~ 5
2 7 S g- 7
| [ !
3 8
(3] 6 o 6
50 05 o %0 5 10
Vas — Gate to source voltage (V) Vos—Drain to source voltage (V)
Input admittance vs. Frequency Transfer characteristics vs. Ambient temperature
T TTTH 0 S
= s o Ta =25C
AV Ia=f5C' GAE Vps =5V
GAE s Vos =5V EgT HlT b =10mA
Eg= b=10mA || =8 N
= 8 e 8 os
8 85 g =,§ 1 T
So8 H E5 o ¢ i
£5% Cis I £s g
Ea g | ad 8
w88 ' 5I3
= g 5 \ 9'2 % Tos
58
g é‘g 1 y ?8? 01 T1HH —1
1 | == I
@ .0 AY » ol o |
25 228 !
T
01
™ 10M 100M 1G ™ 10M 100M 16
f — Frequency (Hz) f — Frequency (Hz)
Forward transfer admittance vs. Frequency @ Reverse transfer admittance vs. Frequency
100 = =3 | § T T
<’g‘ = Ta=25C § v i Ta=25C |||
3 I Vos=5V [ £ A Vps =5V
£ gls Ip =10mA § : Ip =10mAf]
£ 9 1
£ 2 i |
S g ! - —8rs
Qo @ 7
17} E i
g g
> - b{; ]
R ' ¢
E P
e ﬁ o ™ 10M 100M 1G
‘7 4 f — Frequency (Hz)
= .
™ 10M 100M 1G

f — Frequency (Hz)
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Silicon N-Channel Junction FET

Description Package Outline Unit: mm
Making the best of Epitaxy and Pattern latest
technology, 2SK613 accomplishes so far unattain-
able levels of performance. -
Usage with head amplifiers for video cameras 2.9 *02 %?N 1.2302
and the like, ensures the highest efficiency. a r
l_l 3 nm
Features oe
e High figure of merit s
Vos =5V . !
() oA | 111 /ciss 4.5 L
@ High forward transfer admittance 0.4-005 ?g
= 1.9 <
Ezoy ) ivel aomsaye) N
® Low input capacitance 2iSource
Ciss 6.6 pF(Typ.) M-232 3:Gate
Structure
o Silicon N-Channel junction FET
Absolute Maximum Ratings(Ta=25T)
o Drain to gate voltage Voeo 15 v
@ Source to gate voltage Vsco 15 \'
o Drain current I 50 mA
o Gate current l - 5 mA
@ Allowable power dissipation  Pp 150 mwW
o Junction temperature Tj 150 °C
o Storage temperature Tstg —55 to +150 °C

60199A-HP
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Electrical Characteristics Unless otherwise specified (Ta = 25°C)

Item Symbol Condition Min. | Typ. | Max. | Unit
Drain to Gate Voltage Voco |le =10 A 15 v
Source to Gate Voltage Vsao le =10 A - 15 \"
Drain to Source Voltage Vosx lo =10 A, Vgs = ~3V 15 \'
Gate Cutoff Current loss Ves = =7V, Vos =0V -2 nA
Drain Current Ioss *|Ves =5V, Ves =0V 13.4 42,0 | mA
Gate to Source Cutoff Voltage| Vesworn™|Vos =5V, Io = 100 xA, —0.65 -20 ) V
Forward Transfer Admittance | Yis | ¥|[Vos =5V, Ves=0V, f=1kHz 23 30 mS
Input Capacitance Ciss Vos =5V, Ves=0V, f=1MHz 6.6 7.5 pF
Equivalent Input Noise Voltage| en ¥°=5 1=k5H\£' lo =10mA, Rg =00, 4.0 | 7.0 |nVA/HZ

( *Drain current detail specification as follows.)

Classification
Vos =5V
Vos =5V Vos =5V =
loss(mA) [Vcs —ov Ves(orr (V) [| =100 4 ] | Yis | (mS) [}l; “?\i] Mark

25K613-2 13.4 to 21.0 —0.65 to —1.26 23 2

2SK613-3 19.0 to 30.2 —0.85 to —1.6 25 3

2SK613-4 27.4 to 42.0 —-1.05 to —2.0 29 4
Mark

loss Rank: 2, 3,4

2SK613 Specification No.

TN

L]
=
D
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Standard Circuit Design Data

Item Symbol Condition Typ. | Unit
Forward Transfer Admittance | Ys| |[Vos=5V, lo =10mA, f=1kHz 25 mS
Input Capacitance Ciss Vos =5V, Ip =10mA, f=1MHz 5.5 pF
Gate Cutoff Current la Voe =5V, lIbp =10mA 10 pPA
Input Resistance Iis 3.5 kQ
Input Capacitance Cis 5.5 pF
Vos =5V, lo =10mA, f=100MHz
Output Resistance fos 2.0 kQ
Output Capacitance Cos 1.5 pF
Power Gain PG 14 dB
Vos =5V, Ip =10mA, f=100MHz
Noise Figure NF 1.8 dB
Equivalent Input Noise Voltage en Vos=5V, lp =10mA, f=1kHz, Rg =0Q| 4.0 |nVAHz
Reverse Transfer Crss Vos=5V, Vs =0V, f=1MHz 1.6 pF

100 MHz PG, NF Test Circuit

~25pF L2 SpF

IN
500

L1: ¢ 0.45mm Polyurethan wire ¢ 3mm 10.5t
~ L2: ¢ 0.45mm Polyurethan wire ¢ 3mm 5.5t
L3: ¢ 0.45mm Polyurethan wire ¢ 3mm 5.5t
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25K613
Drain current vs. Gate to source voltage Drain current vs. Gate to source voltage
Ves =0V —0.1V ©—0.2V
20 — 1 25
Ta = 25¢C o3y 5?;255 W
|1 |_—1-0.
7 e ) »
— l/ /1 | ] - ~0.4v /A A %‘
< - s /NS
E I /// L] e 0.5V A~ '}'s— 5 _
. -~
c y. =
RN 147 — 1 -0.6v / 5
3 Vil —T ' / °
c v ] L_{-0.7v / 0L
c "1 =0.
s //4/ "] // 5
o " _{—-0.8V )
- / L] = 0.9V // ‘/ 5
7 2
et — -1.0V / v
prm— .
0 5 10 -2.0 -1.0 0
Vos-Drain to source voltage (V) Ves-Gate to source voltage (V)
Drain current vs. Ambient temperature Drain current vs. Gate to source voltage
' Tl L'c
Ves =0V TP
- -0.2V Y/
‘é 10 —0.4V Ta = 25 'C//] ?:_:
E _ | E
5 0.6V Ta = 100°C
< 15 b
o —0.8V o
= | s
3
(3} b1 3]
£ | -1.0V 0 £
g = g
o o
- /, -—
//, 5
A y/
7
0.1l o
-25 0 2 50 75 100 -1.5 -1.0 -0.5 0
Ta-Ambient temperature (°C) Ves-Gate to source voltage (V)
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Drain current temperature Drain current temperature
. coefficient vs. Drain current S coefficient vs. | Vasorm=Vas |
o S
S~ o
S \ S [
=~ +0.6 Vys =5V — +0.6 Vs = 5V —
= €
5 — i g
= = £l 0/ /* b
£ o4 alp = X X100 (/o/C)_ 5 +0.4
S \ Io® at Ta = 25°C 3 \
[
g \ 2
2 402 \\ T 402
2 N 2 \
3 A g \
S N 5
i) \lm = 10mA -
- 0 2 0
5 5
[ I~ = N
5 ~— 3 ~
o c N
£ -0.2 ‘w02
5 5
o 0 5 10 15 20 ‘2 0 0.5 1.0 1.5
3 Io-Drain current (mA) | Vesorm-Vas | (V)
Forward transfer admittance vs. Gate cutoff current vs. Voltage
- Drain current
[%2]
E T ——— —— = 10n
Ta =25'C ] F—FTa=25C ———1A ya
g Vos =5V, §=1kHz ] | - 4 7
= i i I, = 10mA
£ % i 1 < [ ] [/l=1ma
£ Joss 1,0, — 1 7. =
kel 20mA 30 mAl — I <
© 1 m S 100 ~
30 S 1oop = 1n
5 1oma| L~ £ F—F £
> A1 3 1 I
g 20 © | g
s // :'9 7 o
e 1 3 [ &
S0 Ve Q } Tass g
g Z < 10p /1 100p <
S e 8 i o
w s i 7 -
— v w - l —(_J
2 5 = ]/
> 1 3 10 30 pd /
Io-Drain current (mA) ¢ y
1p / 10p
0 5 10 15
Voe-Drain to gate voltage (V)
Ves-Gate to source voltage (V)
-,
s = Ve
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| Yis | -Forward transfer admittance (mS)

=5V])

(Vos

Forward transfer admittance
Drain current

VS.

Drain current

Gate to source cutoff voltage vs.

50 === =Sz=zas; s 2.0 ==
E Ta=25C = 5’;@} g ETe= 2T
WE Vos =5V [ kS E Vos =5V H
L8e A =
N\ S —— —1.5 /
1 : < T A
>4
30 >, W 5 |.n°~
f S
— o
£Lo-10 4
3=
2 g
20 2
[l
8
©
e
15 &
10 20 30 40 S
. O
loss-Drain current (mA) > o
10 20 30 40

en-Equivalent input noise

Ipss-Drain current  (mA)

Equivalent input noise voltage vs. Frequency

10 —FF
B Ta=25°C
N 5 Vos =5V
T ~ Ip = 10mA
= N 4f = 1Hz
E ~< Rg = 00

Pl ¢
% 1 P—
©
=
o
>0.5
10 100 1k 10k 100 k ™M
f-Frequency (Hz)
Noise figure vs. Frequency
I T1
_ \\ Ta=125C
m 10 Vos =5V
) Ib =10mA
g N ¥ 4f=1Hz
oo =
& \E 1000
g 5P
‘S N ™
z N N
L Rg = 1 kO Base
Rg = 10 kO[T |
o1 [Mi—H
10 100 1k 10k 100k M

f-Frequency (Hz)
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Input capacitance vs. Gate to source

voltage
’ 7 1 1
Ta=25C _
Vos =5V, f =1MHz
™ 8
I
(3
2
s 7
=
< N
©
Q ~N
S ™~
- 6 \\
2
£ -
d s -
4

w

Voltage(nv//Hz )

e -Equivalent input noise

—0.5

-10

Vgs-Gate to source voltage (V)

Equivalent input noise voltage vs.

Drain current

T,

Ta =25'C3
Vos = 5V ]
~ f = 1KkHz |
i at = L
Saw
i~ L
.1 1 10
lo-Drain current (mA)

Yis-lnput admittance (mS)

Input capacitance vs. Drain to source
voltage

10 T T

I T
Ta=125C ]
Ves=0V, f=1MHz

CissInput capacitance (pF)

0 5 10
Vos-Drain to source voltage (V)

Input admittance vs. Frequency

100
P — e Tas 28 i
s FTHHE Vop =5V, I = 10maf
X~ is 1
8
§ S 10 =r
835 me——c———nss i
7 R-] 1 A
0 2 )}
3
PRI | ==
55 ===t =2
aa N
cC C i
= )il
'y \
0.1
1M 10M 100M 1000 M

f-Frequency (Hz)
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Output admittance vs. Frequency @« Forward transfer admittance vs.
E Frequency
3
. b TaZ2%C 51 = EEE
Egsa Vos =5V, I = 10 mA] £ ¥ b
~ x L € gis
® @ e Cos|- S
g 8 g N Il alllIy
S L & 1k H = 10 -a -
& % = = H = 2 — SR =
2438 i @ i i 1
g g (% \ros N A -
© = O -
5 55, LN T b I
a2 aa™ = g Soiis 25
5 5% 5 i HHf—
sl =) T 1 uC_) T L} T
B 8% - i Ta=25C
> =0 @ W Vos =5V, Ip = 10mA
>: 11 141l J 11 1til
M 10M 100 M 1000 M — M 10M 100M 1000 M
f-Frequency (Hz) f-Frequency (Hz)
Reverse transfer admittance vs.
& Frequency
E
3 100 Ta=25C
s Vos =5V, I, =10mA
£ 7
£
© 10 H
N :
5 i AT,
£ il
= = Drs —8rs
o !
[ ; =;
o
>
& ‘
[ /
>
1M 10M 100 M 1000 M

f-Frequency (Hz)
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Voltage Control Type Variable Resistor

Description Package Outline Unit: mm
CXD7500M is a resistive gate type MOS FET ) A
featuring linear current vs voltage characteristics fgn SOP(Plastic)

over a wide range of drain voltage low distortion and 5.0

good linearity make this device suitable for use as a 5

voltage controlled variable resistor. HEHARK é‘
0.2

Features r
o Voltage controlled variable resistor O L
o Good linearity, low distortion variable resistor. E B
o As Vos-los characteristics are linear through a

number of *V, the dynamic range is wide. 0.4*% 0134
o Signals up to VHF band can be handled. 1.27

a4
6.2

0.4

Structure

Silicon P channel MOS FET Erree &

NC 5. NC
. Drain 6. Gs
. Source 7. GD
. Sub 8. NC

SOP-8P-L031

PWN =

Absolute Maximum Ratings (Ta=25°C)

o Drain to source voltage Vbs —20(Ves=0V) V
o Gate to substrate voltage Ves —25 v
o Drain to substrate voltage Vos —25 v
o Drain current Io *15 mA
Channel temperature Teh 80 °C
Storage temperature Tstg —55 to +150 °C
Allowable power dissipation Po 150 mwW

o © o

Equivalent Circuit and Pin Configuration (Top View)

1.5K <
<

YvY

=1.5K

L~

74 Wy ) N4
1
2

T ET

NC

w
H

w
(3
o

80961 -HP
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Electrical Characteristics (Ta=25°C)
Item Symbol Condition Min. Typ. Max. Unit
Drain to source voltage Vbss los=—10uA —20 \
Drain current Ips \’;DSVS_—QI\}HE: \73 i g\g oV -6 —10 mA
Threshold voltage VrHo Itsv=3i=1.‘,1)1\:{ Voo —1v. |-04 |-10 |-25 | v
. * Vas=10V, _ _ _
Effective threshold voltage VTHe los=—1xA, Vos=—1V, 0.4 1.2 3.0 \
* Ves—VtHe=—10V,
Min. channel resistance Reho * Ves=10V, 150 200 300 Q
Vos=—1V,
Low frequency distortion LtHo X:\n:20(()jl-? zm : °\7'B:;1%dem 0.6 %
. . Vin=0dBm Vout=—6dBm o
Standard distortion StHD fin=1kHz, % Vas=10V, 0.4 %
Gete resistance R(as-ap) Ves-ep)=—10V 50 1000 MQ
* Ves=—5V, Vos=0V, _
Gete cutoff current lass Ves=0V, * Ves=0V 0.2 uA

* Ves: Substrate (Base) -to Source Supply Voltage

* Gp, Gs Shorted and tested.

Electrical Characteristics Test Circuit

Distortion
Channel Resistance

vin R=2K vos

Ves
(Signal w%—w——g (Signal Out) T

Go

18K

1028

Parallel Equivalent Capacitance
Parallel Equivalent Resistance

1022

T ]

s
Ves “T‘ G

S18M

40C

Fig. 1

-pC

0.001uF

Hi

RX Meter
O Lo
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Drain to source conductance vs.
Gate to source voltage

N

AN

Vgg = 10V
Vps = 1.0V

N\

Drain to source conductance (mS)

-8 -6

-4

=2 [}

Ves-Gate to source voltage (V)

Distortion vs. Frequency

05

THD-Distortion (%)

rp-Parallel equivalent resistance (kQ)

100

K 10K 100K

f-Frequency

Parallel equivalent resistance,
Capacitance vs. Frequency

N\

100
Vgs = 20V

Cp

f-Frequency (MHz)

Drain current vs. Drain to source voltage

T
A 4
4. N PN
5
3 N o]
s &7 7S
< ) A f
€ L=
2 )
3 -08 -06 -04 -0.2
c:> Lt 0 02 04 06 08
= -1
jd 1~
o — 1/ .
) Y,
o ///// . Vgs = 10V
/1 A -4
A

Vos-Drain to source voltage (V)

Distortion vs. Load resistance

100

%

fin = 1 kHz, Vin = 0 dBm

Vout = —6 dBm, Vgg = 10V |

| 1 - i .|

o IR
10

o1 1 100

THD-Distortion (%)

Ri-Load resistance (kQ)

Cp-Parallel equivalent capacitance (pF)
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e Example of characteristics at L attenuator circuit
Attenuation vs. Gate voltage Distortion vs. Input signal frequency
T 2.5x
° L, attenuation circuit -_ml- s00n
. 7: | ?z’iu)g e L..L 4 — Vout
| ] g -
8 20 i L, attenuation circuit c
Z / \\ . K] N
ALx12K v ™
S "\l\-‘ g Ves=10V
= — 2.5k ‘é =
s Iﬂ\ " a . Vin=0dBm
5 had '—"f!'llu. ] fin=1kHz
- Eﬂ; Vout —
2 v&? " w ves Ves=10V o 10 100 " 10k Vour=—6dBm
N B3 St | Vn=00Bm o '
, att ti . attenuation P in- i
P 2ir::i‘t‘a o ,circui‘: mv fin=1kHz in-Input signal frequency (Hz)
| Threshold voltage
Viu=—1.0V
o -3 -10 -13
Ve-Gate voltage (V)
. Distortion vs. Attenuation Distortion vs. Substrate impressed voltage
1
f’\'\ Vin; +$2008m 3 <
S B 2 S b~
: ' {\\ \& g ! -
+10d8m AN ) n ut — >
:g — \\‘ Vi v "w _g =
: *3 Ol!m\ \\ g .:Z; >
B NUNR [ a Vin=0dBm
ol AN S fin=1kHz
\ \‘ o1 Vour=—6dBm
\\ \ Ves=10V 1 10 100
WA fin=1kHz Ves-Substrate impressed voltage (V)
° L] 0 i) 20 23 30

Attenuation (dB)

e Circuit for Practical Use
1) When used with source grounded
As the gate resistor is extremely high at several hundred MQ and the resistance values uneven, it is
advisable to attach a 1 to 10 MQ external resistor. Moreover, the value of the coupled capacitance C is

determined according to frequency band in use. As a guideline, use a cut off frequency less than 1/20
the lower limit value of the frequency in use.

fc= l—
T 2ncR

1.

P <
R 2 :E Ves

ve | Gs R: 1—10 MR External Resistance

C: External Capacitance

THD—

in use

————————f

-
o

— 248 —



SONYe

CXD7500M

2) For source to drain floating usage

Should the frequency of the control voltage be comparatively high and the transient distortion grow
problematically worse, source to drain is used floating.

TD

-H

o 3 E————O ves
Ve T

oS

3) Attenuation of the spacecharge effect

To attenuate non-linearity caused by the effects of Sub spacecharge effect, feedback 1/2 the drain to
source voltage. This should improve the distortion ratio.

1

—_—<
jwel Rl

Cct

RI

WA= ——

Ve

4) Attenuator circuit examples

RIS
3

!
R2 > RI>T-

RIS

%

(ves)
a,
) '"g“' '3:-‘ Output b) input Output
YW ne . o —O
c = =-C
M
(ves) o—a R 2R CE S T
(Ve) L
(Ve)
O —0 o— 0
) (Ves)
C
I nput Output
[o} —O0
C = -L—_L # c = c
W
2R 3R ‘ﬂ R
(Va1)
-0 (Vg2)
O— O
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4) GaAs FETs

I Drain to source
Type Package Applications Features Voltage (V) Page
Low
SGM2004M | 4P Mini mold | UHF RF, amplifier crossmodulation 5 253
Built-in gate
protection diode.
SGM2006M UHF, RF, amplipier, mixer Low noise, Built-in
SGM2006P 4P Mini mold oscillator gflte protection 5 257
diode.
. . " Low noise
SGM5102F 4P Ceramic Microwave amplifier NF: 2.1dB max 5 261
3SK165 4P Mini mold UH.F, RF amplifier, mixer, .Low noise, !ow 5 265
oscillator input capacity
35K166 4P Mini mold | UHF, RF, amplifier, oscillator | = 0ise; high 5 269
gm 40ms (Typ)
2SK676H5 | Chip Microwave low noise amplifier. |y ;0 2 273
For high speed logic
. Microwave low noise amplifier. .
2SK677H5 Chip For high speed logic Low noise 2 280
. Microwave low noise amplifier, | Low noise
SGH5002F 4P Ceramic DBS, FSS NF :1.3~1.7dB max 2 287
. Microwave low noise amplifier, | Low noise
SGH5003F 4P Ceramic DBS, FSS NF :1.3~1.7dB max 2 291
. Microwave low noise amplifier, | Low noise
SGH5612F 4P Ceramic DBS, FSS NF : 1.0~1.2dB max 2 295
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GaAs N-channel Dual Gate MES FET

Description
SGM2004M is an N-channel dual gate GaAs
MES FET for UHF band low-noise amplification.

Package Outline

Unit : mm

29%02
This FET is suitable for a wide range of 19
applications including TV tuners, cellular radios (095) (0.95)
and DBS IF amplifiers.
Features 3| T =
® Low voltage operation i
o Low noise: NF=1.6 dB (Typ.) at 800 MHz o 2
e High gain: Ga=18 dB (Typ.) at 800 MHz a HE
® | ow cross-modulation 0a'8s 05 54s
e High stability (095) (085)
e Built-in gate-protection diode 1.8 1:50urce
e Standard SOT-143 package 2:Gate 1
: 3:Gate 2
Application 4:Drain
UHF band amplifier, mixer and oscillator M-254
Structure
GaAs N-channel dual gate metal semiconductor field effect transistor
Absolute Maximum Ratings (Ta=25°C)
® Drain to source voltage Vbsx 12 \%
e Gate 1 to source voltage Vais =5 \%
® Gate 2 to source voltage Vezs . —5 \%
o Drain current Io 55 mA
® Allowable power dissipation Pp 150 mW
® Channel temperature Tch 150 °C
e Storage temperature Tstg —-55 to + 150 C
Mark
E£88209-ST
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Electrical Characteristics (Ta=25°C) .
Item Symbol Condition Min. | Typ. Max. Unit
Ip =20 pA
Drain to source voltage Vbsx VGis =0V 1 \%
VGas = — 4.0V .
) VGis = — 45V
Gate 1 cutoff current Ig1ss VGas = OV -8 uA
Vbos=0V
VGas = - 4.5V
Gate 2 cutoff current lg2ss VGis = OV -8 A
. Vbs = OV
Gate 2 to drain cutoff current | I1G200 Veap=- 12V -10 uA
Vos = 5V )
Drain saturation current loss VG1s = 0V 8 28 mA
VGas = OV .
Vps = &5V .
Gate 1 cutoff voltage VaGis (OFF) Io =100 pA -25 \
VG2s = OV
Vos = 5V
Gate 2 cutoff voltage Ve2s (OFF) Ip =100 A -25 v
VGis =0V
Vps = 5V
. Ib=8mA
Forward transfer admittance gm Va2s = 1.5V 1 15 mS
f=1KHz
; . Vps = 5V
Input capacitance Ciss 1D = 8mA 0.9 2 pF
. VGzs = 1.5V
Reverse transfer capacitance Crss = 1MHz 25 40 fF
. . Vbs = 5V
Noise figure NF 1D = 8mA 1.6 25 dB
. . VaGas = 1.5V
Associated gain Ga f = 800MHz 15 18 dB
Typical Characteristics (Ta = 25°C)
" Io vs. Vos [ . Ib vs. Vais ez
(Vezs = 1.5V) (Vos =5V)  yas
=1.5V
Veis /
< 15 — =0V 2 20 0.5v
3 €
et ~0.4v et /
< S 15 ov
° g
5 10 / -06V 5 /V
< £ /4 -0.5v
s -0.8v 10 - .
Y g —
5 ® —10v L /
-12v oo //- oV
o —-1.4V o -1.5v
0 2 4 6 -20 -5 <10 Y 0

" Vbs — Drain to source voltage (V)

Veis — Gate 1 to source voltage (V)
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Io vs. Vg2s gm vs. Vgis
25 T ~ 25 T T
(Vos =5V) g (Vos =5V, f=1KHz)
[+
2 20 E 20
£ =
£ g \
- VaGis o
§ 15 4 ov S s AN
2 5 vGas
o / -04v > =15V
c
£ 40" A - -0.6V o /'\ov
© > < 10
a
| Q -o8v 3 \ \
o 2 \
5 -0V uo_ s 0.5V
— ! \\\ Lov
€ -1.5V
ol CEER |10V [~~~ Yosv
-20 ~1.5 -1.0 -0.5 0 —2 -1 o 1 2
Vezs - Gate 2 to source voltage (V) Veis — Gate 1 to source voltage (V)
NF vs. Vais Ga vs. Vais
4 I 25
Vezs Ve2s
=0.5V ~ 28,
s 3 g% e
o s
2 < N\
g \ oy 5 15 N Niov_
£, \\ “ g
@ Rkl
8 \\ // 8
2 1.5V a 10
| <"(’ D.5V
w 1 |
=z @
O 5
(Vos = ;JV. f = 800MHz) (Vos =5V, f=800MHz)
[ [0} | |
-1.6 -1.2 -0.8 -0.4 o 0.4 -1.6 -2 -08 -0.4 o] 0.4
Veis — Gate 1 to source voltage (V) Veis — Gate 1 to source voltage (V)
NF, Ga vs. Ip NF, Ga vs. f
3.0 25 30 25
25 20 @ 25 20 o
- Ge | _—I—F 3 ~ o
g e -8 —e s
© 1/ 'g o 5
5 20 15 5 20 15 ©
> \ g g / N o
= 8 e
3 '&.‘ 'g 2 / . =
3 15 10 2 S 15 < NE 0 9
z 17} p=4 -~ @
: N N S :
z © z
10 5 © 10 5 &
(Vos = 5V, Vezs = 1.5V, f=800MHz) (Vos =5V, Vaezs = 1.5V, Ip=8mA)
0.5 1 | | | | 0 05 | | | | | 0
(0] 2 4 6 8 10 400 600 800 1000 1200
lo — Drain current (mA) f — Frequency (MHz)
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Noise Figure Characteristics (Vps =5V, Ve2s = 1.5V, Ip=8 mA)

at 800 MHz

f Ga |{NFmin| NFs0 | Rn r () T (L
(MHz) | (dB) | (dB) | (dB) | (Q) | MAG | ANG | MAG | ANG
600 193 | 145 | 361 | 534 | 830 |17.3° | 862 | 1.3°
800 185 | 156 | 369 | 558 | .793{22.2° | .895 | 5.8°
1000 | 164 | 1.77 | 3.73 | 60.3 | .714 |{26.0° | .832 | 6.2°

S-parameters vs. Frequency Characteristics (Vos =5V, Vg2s = 1.5V, Ip=8 mA)

o

f S11 ‘ S21 S12 S22
(MHz) MAG - ANG MAG ANG MAG ANG MAG ANG
100 1.00 -32° 1.50 175° .001 78.2° .978 -1.4°
200 .999 -6.3° 1.49 171° .003 89.2°. 979 -23°
300 .992 -97° 1.49 166° .004 92.7° .975 -33°
400 .981 -127° 1.48 162° .004 80.4° .970 - 4.4°
500 974 —-15.8° 1.47 157° .006 82.4° .968 ~-5.3°
600 967 -188° 1.47 153° .0086 60.0° .966 -6.0°
700 .950 -221° 1.47 149° .008 787° .968 -7.2°
800 .939 -2563° 1.46 144° .009 76.4° .965 -82°
900 .926 - 285° 1.46 140° .010 78.1° .966 -94°
1000 91 -315° 1.46 135° .010 70.9° .965 -10.2°
1100 .894 -34.3° 1.46 131° .01 74.7° .976 -11.1°
1200 .863 -37.3° 1.45 126° .01 60.9° .953 -127°
1300 .843 - 406° 1.44 122° .012 745° 956 -13.7°
1400 818 —-437° 1.43 17° .013 77.1° 952 -1486°
1500 792 -47.1° 1.41 113° .014 70.7° .950 -15.7°
1600 .769 -503° 1.40 108° .014 70.1° .944 -16.4°
1700 746 -534° . 1.39 104° .014 76.3° .946 -17.2°
1800 725 -56.5° 1.39. 100° .014 79.2° .947 -18.2°
1900 .696 -59.2° 1.38 95.8° .015 76.2° .949 -194°
2000 665 -61.8° 1.37 91.2° .015 74.6° .948 © | —20.4°
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GaAs N-channel Dual Gate MES FET

Description

SGM2006M P is an N-channel dual gate
GaAs MES FET for UHF band low-noise
amplification. This FET is suitable for a wide
range of applications including TV tuners,
cellular radios and DBS IF amplifiers.

Features

® | ow voltage operation

el ow noise: NF=1.2 dB (Typ.) at 800 MHz
e High gain: Ga=22 dB (Typ.) at 800 MHz
® High stability

@ Built-in gate-protection diode

o Standard SOT-143 package

Application
UHF band amplifier, mixer and oscillator

Structure
GaAs N-channel dual gate metal semiconductor
field effect transistor

Absolute Maximum Ratings (Ta=25°C)
e Drain to source voltage

Vbsx 12 .V
e Gate 1 to source voltage

Vais -5 \Y
o Gate 2 to source voltage

Veazs -5 \Y
o Drain current Io 55 mA
@ Allowable power dissipation

Po 150 mW
o Channel temperature

Tch 150 c

® Storage temperature
Tstg —-55 to +160 €

Mark

L L

N N
— ]G
O O O O

SGM2006M SGM2006P

Package Outline Unit : mm
SGM2006M
29102
19
(095) (0.95)
Q
(=}
U 2 1,
ool §
‘ol @
i N
ali il
0.4%8%s 064885
(0.95) (085) 1:Source
18 2:Gate 1
3:Gate 2
4:Drain
M-254
SGM2006P
2gta2
1.9
(095) (095)
14163
©
[t
al [ 3
&3 % 0100.1
"ol @
<~ N
11 e
0.533:35 0.4:3.‘35 _ 0.10t81¢1n
(085) (095)
18 1:Source
2:0rain
3:Gate 2
4:Gate 1
M-255
EBBZ10-ST
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Electrical Characteristics (Ta =25°C)
ltem Symbol Condition Min. Typ. Max. Unit
Io=20 pA
Drain to source voltage VDsx VGis = 0V 1" \Y
Vgzs = — 4.0V
VGis = - 4.5V
Gate 1 cutoff current lg1ss Va2s = 0V -8 uA
Vobs = 0V
VG2s = — 4.5V
Gate 2 cutoff current Ig2ss VG1s =0V -8 WA
Vps =0V
Gate 2 to drain cutoff current | IG200 VG2p = - 12V -10 A
Vps =5V
Drain saturation current Ipss VG1s =QV 10 35 mA
VG2s = OV
Vps =5V
Gate 1 cutoff voltage Vais (OFF) Io =100 A -25 \"
VG2s = OV
Vos =5V
Gate 2 cutoff voltage Vaezs (OFF) Io=100 A -25 \Y
Vais =0V
Vbs =5V .
Forward transfer admittance gm {/D GZSL?TQV 20 26 mS
f=1KHz
. . Vos = 5V ‘
Input capacitance Ciss 1D = 10mA 1.1 3 pF
Reverse transfer capacitance Crss }/22?;"_:25\/ 28 40 fF
. . Vos = 5V
Noise figure NF D= 10mA 1.2 20 dB
Associated gain Ga :‘/iZESBO:OIl\A?-i\: 18 22 dB
Typical Characteristics (Ta =25%C)
Io vs. Vbs Ib vs. Vgi1s
MV =150 ] o \
(Vozs = 1. vers (Vos = 5V) Mzs
2 / =ov _ 20 7 /0sv
EBT — —0.4v E / / ov
§ / § s i
3 10 -0.6v 5 // -03v
£ £ 10
o G -06V
! — -0.8v | 1%
e 5
e, il
LoV | 1 -0.9v
° 0
2 a 6 ~2.0 -1.5 -1.0 -05 0

Vos — Drain to source voltage (V)

Vois — Gate 1 to source voltage (V)
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Io vs. Vazs agm vs. Vais
25 T ~ 40 T T
(Vos =5V) g (Vos =5V, f=1KHz)
.20 ve 3
b =o:/s g 30 ﬂ’ ‘\\
P /| £
§ '° -0.4v ®
5 3
o / @ 20
£ 10 v —]-06V ] ' \ .
= g
8 - ov
? // g //\ KS VG":,)SV
- =1
o o.8v g 10 \
/ C1ov n -05V
' € -1.0V 1.0V
t320 -1.5 Tio -0.5 0 e e o D s -
. . K 5 -2 - 0 1 2
Vozs — Gate 2 to source voltage (V) Vgis — Gate 1 to source voltage (V)
NF vs. Vais Ga vs. Vagis
4 T T T 25 T T
(Vos =5V, f=800MHz) Vazs v (Vos = 5V, f=800MHz)
=0.5
VG2s
/ | g 20 SR =15V
© 3 z \
o
~ £
g 3 15 \ 1.0V
2 L1V o /
= 2 h 3
AN~ o
z 1.5V @
| <
L |
& 5
(o} o) :
-1.6 -2 -0.8 -0.4 0 0.4 -.6 -2 -08 -04 O 04
Veis — Gate 1 to source voltage (V) Vois — Gate 1 to source voltage (V)
NF, Ga vs. Ip NF, Ga vs. f
3.0 T T T T T 25 30 T T T T T 30
(Vos =5V, Vazs = 1.5V, f=800MHz) (Vos =5V, Vezs = 1.5V, Ip = 10mA)
25 : 20 3 .25 %
o Ga ~ o T
© © ~
N // H s g £
£ 20 15 o 5 20 =~ 20 &
2 ] 2 o
&= © el ]
3 H ] >< g
@ 2 3
S 15 10 8 S 15 15 9
z NF < = / 5 @
LL —~——— | w NF <
z 8 z 7 ©
1.0 5 1.0 0 ©
05 (o] 05 S
(o] 2 4 6 8 10 400 600 800 1000 1200
Io — Drain current (mA) f — Frequency (MHz)
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Noise Figure Characteristics (Vos =5V, Vg2s = 1.5V, Ib=10 mA)

at 800 MHz

f Ga |NFmin| NFso | Rn r (S) r L
(MHz) | (dB) | (dB) | (dB) | (Q) [ MAG | ANG | MAG | ANG
600 | 212 | 123 | 259 | 29.1 | .823 |189° | .824 [ 3.1°
800 | 208 | 1.26 | 259 | 29.2 | .804 |20.4° | 896 | 5.8°
1000 | 195 | 157 | 278 | 37.7 | .750 |24.2° | .865 | 3.9°

S-parameters vs. Frequency Characteristics (Vos =5V, Vaazs = 1.5V, Ib=10 mA)

150 ) %

f S11 S21 S12 S22
(MHz) MAG ANG MAG . .ANG MAG ANG MAG ANG
100 1.00 -40° 2.63 174° .001 50.9° 976 -16°
200 .996 -80° 262 168° .002 84.7° 975 -28°
300 | .985 -123° 261 163° .004 85.8° 971 -40°
400 .968 -16.0° 257 157° .004 77.0° .968 -52°
500 .953 -19.9° 255 152° .006 80.2° .965 -6.4°
600 .933 -24.1° 2.53 146° .006 84.4° .966 -7.8°
700 916 -276° 2.51 141° .007 75.3° .964 -87°
800 .895 -315° 2.49 135° .008 77.9° .963 -9.9°
900 872 -351° 247 130° .009 77.1° 962 -11.3°
1000 .844 -388° 245 125° .009 79.8° .961 -123°
1100 .819 - 42.1° 242 119° .010 72.3° .959 -136°
1200 778 —448° 2.36 114° .010 75.4° .955 -15.0°
1300 747 - 48.9° 233 108° .010 76.0° .953 -165°
1400 713 - 52.4° 2.29 103° .01 80.0° .950 -17.7°
1500 679 -55.7° 224 g7.1° .on 74.2° 945 -19.1°
1600 .646 - 586° 2.18 92.1° .01 700° 839 -197°
1700 616 -61.5° 2.14 87.4° .012 76.5° 946 —20.9°
1800 .589 -638° 212 82.0° 012 836° .949 -221°
1800 552 -65.7° 2.09 76.8° .012 81.7° .953 -237°
2000 517 -66.8° 2.06 71.3° .013 83.4° .956 - 254°
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GaAs N-channel Microwave MES FET

Description Package Outline Unit: mm
The SGM5102F is an N-channel GaAs MES FET
designed for low noise amplifiers from C to Ku bands.
SGM5102F-T6 is for taping. (02) 1505 1,5%05
MES : Metal Semiconductor 063 04 01,78*%2 .
Structure [ |1 N
GaAs N-channel MES field effect transistor lo_| 3
-
Absolute Maximum Ratings (Ta=25°C) o g
o Drain to gate voltage Vbeo 5 v 2 = o
o Gate to source voltage  Vggo -3.5 \% 045835 5% o
@ Drain current Ip © 70 mA 1.38*02
o Allowable power dissipation
Py 340 mwW 1:Gate
o Channel temperature Ten 150 °'C gfgwf“
o Storage temperature Teg —55to+150 °C M-253 4 Sgs;ze
Electrical Characteristics Ta=25C
Item Symbol Conditions Min. Typ. Max. Unit
Gate to source cutoff current lgss Vps =0V, Vgg=—3V -10 uA
Drain current Ipss Vps =2V, Vgs=0V 10 30 70 mA
Gate to source cutoff voltage | Vgsorm | Vos=2V, Ipb=100uA -02 | —-1.5| —-30 v
Transconductance Em Vps =2V, Ip=10mA 15 25 mS
. . Vps=2V, I,=10mA
Noise Figure NF f=12GHz 1.8 21 dB
. . Vps=2V, I,=10mA
NF associated gain Ga =12GHz 8.0 8.5 dB

: Gate
: Source
: Drain
: Source

S wWN -

E90248A0X-HP
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SGM5102F
Representative Characteristics
Allowable power dissipation vs. Drain current vs.
s Ambient temperature Gate to source voltage
% 300 g s
;g 400 ~
g g
RN g
° ¥ N O 2
[ c
3 ® it
8_ 200 [a) //
o J a o
3 : ==
; 100 -2 °
o N\
< Vs - Gate to source voltage (V)
o e @ m Drain current vs.
Ta - Ambient temperature ("C) Drain to source voltage
: ~ 50
<C
E.
€
[
e Vgs =0V
3 25 ] =0.2v
£ ] '
© 4 —— —0.4V]
a // | —0.6V
. —— JoIE
— — —— L —1.4v
o " ~1.6v
0 5 N-1.8V
Vps - Drain to source voltage (V)
S Parameter Frequency Characteristics Vps=2V, Ip=10mA
Frequency Su Sa Si S,
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG
1 1.00 —16.4 217 163.8 .02 77.3 .72 —-11.5
2 .98 —32.4 2.15 148.3 .03 67.6 72 —22.6
3 .96 —48.6 2.13 132.7 .05 54.7 71 —34.2
4 .94 —65.0 2.08 117.0 .06 42.5 .69 —459
5 .90 —81.2 2.01 101.6 .07 32.5 .67 —-57.7
6 .87 —96.6 1.93 86.8 .08 22.3 .65 —69.6
7 .84 —-111.2 1.86 73.0 .08 13.4 .63 —81.5
8 .83 —-125.0 1.79 59.4 .08 5.4 .62 —-93.3
9 .81 —1385 1.73 45.9 .08 —-2.9 .62 —104.6
10 .79 —152.0 1.66 32.4 .08 —-8.3 .62 —115.8
11 77 —164.5 1.57 20.0 .07 —14.1 .62 —127.0
12 .75 —-176.3 1.50 8.1 .07 —18.4 .62 —137.8
13 .74 172.4 1.45 -3.1 .07 —-19.7 .62 —148.2
14 .74 160.3 1.43 —15.3 .07 —22.6 .63 —158.2
15 .72 148.2 1.40 —-27.5 .07 —24.1 .65 —168.5
16 .70 135.4 1.35 —39.5 .07 —29.0 .65 —179.4
17 .68 1232 1.32 —51.1 .08 —32.0 .66 170.4
18 .67 110.8 1.31 —62.9 .08 —38.0 .68 160.6
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Minimum noise figure, gain vs. Minimum noise figure, gain vs.
Drain current Drain voltage
12 12
Ga
2 10 10
— Ga
P s B s T
—~ ~ —~ ~
Q / =126Hz c a 1=12GHz c
Z / Vps =2V © o Ip=10mA ©
[ 6 oo o 6 o
g / 3 = B
80 Z ) ]
= 4 .g = 4 ,g
3 o 3 <]
— v vo— "
[« %] o 73
4 4 2 © P-4 4 2 ®
w w w w
z 3 Z. P-4 s Z.
© [\
/hF o &)
2 ,/ 2
NF
1 1
o o
0 4 8 12 16 20 24 1.5 2 2.5 3
Ip - Drain current (mA) Vps - Drain voltage (V)
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3SK165

GaAs N-Channel Dual-Gate MES FET

Description Package Outline Unit: mm
The 3SK165 is a GaAs N-channel Dual-Gate MES
FET for low noise UHF amplifiers and mixers. Low noise 29402
and high gain characteristics are accomplished by -
optimum mask pattern design. Easier high frequency L9
circuits adjustments are made possible by the miniaturized (095) (095)
plastic molded package which contributes to reduce 14t
parasitic elements of the device. ©
S
Features ' A0 | 0 ety
« Low NF NF = 1.2 dB (Typ.) at 800MHz Sl 0~ 01
» High PG PG = 20dB (Typ.) at 800MHz Wi = o
* High stability H 1
0a’8bs 06°83s _llo10%88
Applications (0.95) {0.85)
« UHF Amplifier, mixer, oscillator 1.8
1:Source
Absolute Maximum Ratings (Ta = 25°C) 2:Gate 1
. 3:Gate 2
¢ Drain to source voltage Vbsx 8 Vv 4:Drai
« Gate 1 to source voltage Va1s -6 \" M-254 -Drain
* Gate 2 to source voltage Vaas -6 \"
¢ Drain current Io " 80 mA
e Channel temperature Tch 150 °C
* Storage temperature Tstg - 55to+ 150 °C
« Allowable power dissipation Po 150 mwW
Electrical Characteristics Ta = 25°C
Item Symbol Condition Min. Typ. Max. Unit
D =2004A
Drain to source voltage Vosx VG1s=0V 8 v
VG2s= -5V
VGiS = -4V
Gate 1 cutoff current lg1ss VG2s =0V —20 A
VDS =0V
VG2s = -4V
Gate 2 cutoff current lg2ss VGis=0V —20 A
Vbs =0V
. . . Vbs =5V
Drain saturation current* loss VG1s =0V 20 55 mA
VaG2s =0V
Vbs =5V
Gate 1 cutoff voltage Va1s (OFF) ID =100pA -1 -4 \
VGes =0V
VDS =5V
Gate 2 cutoff voltage VaGzs (OFF) ID  =100pA -1 -4 \
VGi1S=0V
Vbs =5V
Forward transfer admittance gm {/Dezs: }os"('lA 15 22 mS
f  =1KHz
Input capacitance Ciss YDD S :?XmA 0.5 1.0 pF
Reverse transfer capacitance Crss YGZS: :vsz 75 (d F
Power gain PG VoS =S¥ A 16 20 )
Noise figure NF Jozs= iy 12 25 @8
* Classification
Rank Ipss Unit
3SK165-0 20—55 "mA
3SK165-1 20—35 mA
3SK165-2 30—55 mA
E89332-ST
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Mark , Output ‘characteristics

D ‘:I (Ta=25°C, Va2s=1.5V, Va1s=—0.5V/step)
100

s VGis=0v

/- |5

/ , —0.5v
{71

s0 1 .Iov

—1}5v
/_—-ﬁ;hr:

—2,0V

ID - Drain current (mA)

1
—2,5V
1

0 5 1
Vps - Drain to source voltage (V)

NF, Ga frequency dependence NF-Ip characteristics ,
(Vps=5.0V, VG25=1.5V, Ip=10mA) (Vps=5.0V, Ve2s=1.5V, Frequency at 4560MHz)-
6.0 30 14
5.0 25 12
"~ o —
= Ya il o
T 40 20 c T
g \ S s
o
-E' 30 15 g = o8 g
2 20 10 é" z o8
N ' w \/
w © 4
P-4 (U] 04
10 5
NF
02 —
0 0 0 10.0 200 30.0
400 880 2000 .
f - frequency (MHz) Ip - Drain current (mA)

Application Circuit (Front-end amplifier)

|F Qut

oo IF Out
3

3000
45MHz 10.TMHz
Voo M ) Voo
W . E1% —W ¢ oV
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S-Parameters vs. Frequency characteristics

(Vps=5.0V, Va2s=1.5V, I0=10mA)

+180° o

-90°
S-Parameter Data of FET 3SK165
20=5002
Frequency Su1 S21 Siz2 S22
MHz MAG ANG MAG ANG MAG ANG MAG ANG
100 .999 -1.60 2.065 177.40 0.0011 88.48 .961 -.77
200 .998 ~-2.97 2.044 172.69 0.0021 93.67 .961 '-1.85
300 .999 -4.28 2.180 169.86 0.0023 105.04 .971 -2.98
400 .993 -5.70 2.077 170.12 0.0049 89.67 .958 -3.51
500 .989 -6.98 1.981 167.14 0.0054 83.41 .958 -4.17
600 .979 -8.16 1.999 161.04 0.0068 83.94 .960 -5.09
700 .969 -9.57 2.004 160.63 0.0082 83.47 .955 -5.68
800 .958 -10.84 1.957 159.23 0.0084 82.97 .955 -6.83
900 .948 -12.16 1.856 153.88 0.0091 79.56 .948 -7.22
1000 .938 -13.23 1.938 150.58 0.0106 78.17 .949 -8.58
1200 912 -15.27 1.789 147.43 0.0131 79.92 941 -10.37
1400 877 -17.11 1.823 139.04 0.0151 74.26 .936 -12.06
1600 .841 -19.12 1.700 137.04 0.0156 78.12 .935 -13.26
1800 .805 -21.04 1.704 132.09 0.0171 77.47 .928 -13.91
2000 .756 -22.32 1.448 126.14 0.0176 76.07 .922 -14.46
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Noise figure characteristics ,
(Vos=5.0V, VG2s=1.5V, Ip=10mA)
at 450MHz at 880MHz

j50

5.0V

Vbs = =
Vazs = 1.5V Vess = ?gg
o = 10mA o = 10mA
Frequency 450 MHz Frequency 880 MHz
NF min 0.50 d8 NF min 0.86 dB
Ga 23.83dB Ga 23.70 dB
Gamma (S); MAG 0.799 ANG 7.78° Gamma (S); MAG 0.771, ANG 25.07°
Gamma (L); MAG 0.887 ANG 7.31° Gamma (L); MAG 0.830, ANG 21.84°
at 2000MHz
Frequency Ga NF Gamma- S Gamma- L
(MHz) (dB) |(@B)| MAG| ANG | MAG| ANG
400 23.54 |0.59|0.824 3.16° |0.910 8.75°
450 23.83 |0.50|0.799 7.78° |0.887 7.31°
500 22.79 [0.47]0.792 | 12.03° |0.848 14.56°
880 23.70 (0.86|0.771 25.07° |0.830| 21.84°
2000 1292 |[1.60|0.643 | 78,48° |0.559 | 46.00°

Vps = 5.0V
Ve2s = 1.5V
Ip = 10mA

Frequency 2000 MHz
NFmin  1.60dB
Ga 12.91dB
Gamma (S); MAG 0.643, ANG 78.48°
-is0 Gamma (L); MAG 0.559, ANG 46.00°
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3SK166

GaAs N-channel Dual-Gate MES FET

Description Package Outline Unit: mm
3SK166 is a GaAs N-channel Dual-Gate MES FET ) )
. g A N . 4 pin Plastic Mold
for low noise UHF amplifiers. Low noise and high gain 29%02
characteristics are accomplished by optimum mask 19
pattern design. Easier high frequency circuits adjust- (085) (095)
ments are made possible by the miniaturized plastic vaz
molded package which contributes to reduce parasitic 14183
elements of the device. ‘
Features 3| [] T z I,
g3t s 0 to 0.1
* Low NF NF = 1.2dB (Typ.) at 800 MHz Sl LS
* High PG PG = 20 dB (Typ.) at 800 MHz - < o
* High Stability B L
0483s 06835 _ o108
Structure (095) (0.85)
GaAs N-channel Dual-Gate MES (Metal Semiconductor) - N
type FET. 18
1:Source
Applications 2:Gate 1
« UHF Amplifier, oscillator. 3:Gate 2
M-254 4:Drain
Absolute Maximum Ratings (Ta=25°C)
* Drain to source voltage Vosx 8 v
* Gate 1 to source voltage Vais -6 Vv
* Gate 2 to source voltage Vazs -6 "
» Drain current Io 80 mA
¢ Channel temperature Tch 150 °C
« Storage temperature Tstg —-55to+150 °C
» Allowable power dissipation Po 150 mwW
Electrical Characteristics Ta=25°C
ltem Symbol Condition Min. Typ. Max Unit
o =200pA
Drain to source voltage Vosx VG1s =0V 8 \
VG2s= -5V
VGis= -5V
Gate 1 cutoff current lg1ss VG2s =0V —20 puA
Vbs =0V
VG2s = -5V
Gate 2 cutoff current lazss VGis=0V —20 uA
Vos =0V
VDs =5V
Drain saturation current Ipss™ VG1s=0V 20 80 mA
VG25 =0V
Vbs =5V
Gate 1 cutoff voltage VaG1s (OFF) ID  =1004A -1 -4 \
VG2s=0V
Vbs =5V
Gate 2 cutoff voltage Vazs (OFF) o =100pA -1 -4 \
VG1s=0V
15 S
N o] = m.
Forward transfer admittance gm VG25=1.5V 25 40 mS
=1KHz
Input capacitance Ciss YDDS :?XmA 1.3 2.0 pF
Reyerse transfer capacitance Crss ;/GZS : :5\’{‘2 25 40 fF
Power gain PG zg’s A 18 20 a8
— G285 =1.5V
Noise figure NF f — 800MHz 1.2 2.5 dB
* Classification
Rank lpss Unit
35K166-0 | 20—80 mA
35K166-1 | 30—55 mA
3SK166-2 | 45—80 mA E89333-ST
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Mark Output characteristics
(Ta=25°C, Va2s=1.5V, Vo1s=—0.2V/step)

100
<
E
- VG1s=0V
- ]
é © / _.0'2\./
’ s —IO.4\I/
e —0.6v
o [
- r = —0.8V
—1.0v
. -1.2v
o ) S — — —1.4v
0 5 10
VDs - Drain -to-source voltage (V)
NF, Ga frequency dependence NF-lp characteristics
(Vos=10V, Ve2s=1.5V, Ib==10mA) (Vos=5.0V, Ve2s=1.5V, Frequency at 450MHz)
60 30
15
50 25 o
g g g 1
2 40 20 £ 2 \
g ‘ Ga g ?" "
2 - 2 2 \
30 [ -
[ 8 @
2 N 8 2
Z 5 0 & z
w ) w o7
E | s 5 —
10 , s O s
—/
200 380 2000 oo 100 200 300

f - frequency (MHz) Ip - Drain current (mA)

Application Example for Cellular System

ransmitting
Hand Set P S
-
CXDi083Q  CXD1082M
o el
1
En- 1 C©X23085-1
_I_ coder i Filter
| et I s PLL
H
H rvvry | E ; CX23055-1
P ! Deplexer
| ' ; vco
[ B
MPU i Data
i
0% B Fier
coder{¥ : Filter | Amplifier
H Pl e (X |
L RS 3SK166
CXD1083Q  CXD1082M .g 3SK165
> CXA1003M
Receiving Voice ‘
Process

* DTMF (Dual Tone Mult1 Frequency)
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3sSK166

S-Parameter vs. Frequency characteristics

(Vos=5.0V; Ve2s=1.5V, lo=10mA)

0°

-90°
S-Parameter Data of FET 3SK166 Z0=500
Frequency Si1 S21 S12 S22
MHz MAG ANG MAG ANG MAG ANG MAG ANG
100 .997 -4.90 3.815 173.47 0.0025 90.83 .941 -1.80
200 .991 ~9.59 3.745 165.74 0.0041 86.98 .939 -4.18
300 .998 -13.04 3.672 161.43 0.0095 84.23 .979 -9.40
400 .959 -18.65 3.647 155.81 0.0105 82.44 .928 -8.23
500 .933 -22.47 3.471 149.90 0.0110 76.78 .925 -9.44
600 .904 —26.50 3.400 141.51 0.0134 76.78 .926 -11.85
700 .873 -30.25 3.311 137.92 0.0153 72.93 913 -12.87
800 .844 -33.71 3.173 132.54 0.0160 73.56 912 -15.33
900 .814 -36.72 3.002 125.45 0.0172 69.08 .896 -16.30
1000 .780 -39.35 3.058 120.39 0.0189 66.18 .897 -18.80
1200 .707 —44.48 2.741 112.87 0.0217 65.07 .882 -22.55
1400 641 —-49.20 2.636 103.06 0.0246 60.53 .868 -25.75
1600 .587 -52.59 2.412 95.81 0.0236 61.71 .863 -28.06
1800 .520 -54.29 2.357 88.93 0.0245 62.06 .855 -29.88
2000 .452 -57.35 2.145 80.33 0.0239 60.92 .834 -31.69
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Noise figure characteristics
at 450MHz (Vos=5.0V, VG2s=1.5V, Ip=10mA) at 880MHz

j50

<\
. 2.000B

=

Vos = 5.0V Vps = 5.0V
Va2s = 1.5V Vg2s = 1.5V
o = 10mA o = 10mA
Frequency 450 MHz Frequency 880 MHz
NF min  0.60 dB NF min  0.78 dB
Ga 23.02 dB Ga 19.25 dB
Gamma (S); MAG 0.559 ANG 26.73° Gamma (S); MAG 0.616, ANG 26.89°
at 2000MHz
: Frequency Ga NF Gamma- S Gamma- L
(MH2) (dB) | (dB) | MAG ANG MAG ANG
400 2431 |0.51/0.689 | 21.39° |0.902| 14.07°
450 23.02 [0.60(0.559 | 26.73° |0.894| 16.93°
500 2243 |0.66|0.690 | 19.49° |0.894| 17.93°
880 19.25 |0.780.616 | 26.87°
2000 1290 |1.90)0.542 | 51.14°
Vos = 5.0V
VG2s = 1.5V
Io = 10mA

Frequency 2000 MHz
NF min  1.90dB
Ga 12.90 dB
-j50 Gamma (S); MAG 0.542, ANG 51.14°
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2SK676H5

AlGaAs/GaAs Low Noise Microwave HEMT CHIP

Description

The 2SK676H5 is an AlGaAs/GaAs HEMT
chip fabricated by MOCVD (Metal
Chemical Vapor Deposition). This 0.5 micron
gate FET features very low noise figure and high
gain, and is suitable for a wide range of front-end
amplifier applications including satellite reception
and other communications systems up to K-

band.

Features
« Low noise figure
« Excellent device uniformity

Organic

Chip outline

Unit: um

« High gain
. Wide band L 500 J,
Structure
AlGaAs/GaAs N-channel HEMT chip
Twin gate-pad m geometry
Absolute Maximum Ratings (Ta=25°C)
« Drain to source voltage Vbs 5 \Y
« Gate to source voltage VGso -3.5 \%
» Drain current Ip 70 mA
Electrical Characteristics Ta=25°C
Item Symbol Condition Min. | Typ. | Max. | Unit
Gate to source cutoff current less | Vos=0V, Ves=—3V —100 | MA
Drain current Ipss Vps=2V, VGs=0V 10 40 70 mA
Gate to source cutoff voltage |Vas(OFF) | Vos=2V, [o=500uA -0.2|-1.5|-3.0 Vv
Forward transfer admittance Yts Vos=2V, Ip=10mA 25 40 ms
Noise figure NE | VOS2Vl o GHy 14 | dB
Ip=10mA
Associated gain at NF min. Ga |OST2V i ioGHz | 9 11 dB
lp=10mA

Noise figure ranks determined on a sampling basis by measuring ceramic-mounted devices.

Noise Figure Classification (f=12 GHz)

Min. Typ.

2SK676H5-1 - -
2SK676H5-2 - —

2SK676H5-3 — —_

Max. Vps=2V
70 Ip=10mA
1.2 dB

1.4

EQ0180 - ST
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Allowable power dissipation vs. Drain current vs.
Ambient temperature Gate to source voltage
500 50 ————
Bias Condition
Vps=2.0v
Ta=25°C
400

/

300 \

235 /

Ip — Drain current (mA)
N

Pp — Allowable power dissipation (mW)

200
X //
100 N
N
° [
o 50 100 150 200 250 -2.0 -1.0 o
Ta — Ambient temperature (°C) VGs — Gate to source voltage (V)

Drain current vs.

Drain to source voltage
50

1
Ta=25°C
VGs =0V
< |
£
o —0.25V
2 1
=
3 25 Pl
£ —0.50V
8
——
S (A=
= ,/ ~0.75V
——
/ L —+—T" —1.00V
I B
o 1 —1.25V
] 25 5.0

Vps — Drain to source voltage (V)
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S-Parameters vs. Frequency Characteristics Vos=2V, 10=10 mA

f S11 s21 S12 S22

(GHz) | maAG ANG MAG ANG MAG ANG MAG ANG
2 0.976 | —20.0 | 3.415 | 161.1 | 0.030 79.2 0.744 | —-10.1
4 0916 | —38.6 | 3.164 | 143.8 | 0.057 69.8 0.723 | -19.0
6 0.852 | —-54.2 | 2.819 | 129.4 | 0.076 62.2 0.700 | -27.2
8 0.775 | —67.7 | 2.482 | 1153 | 0.089 55.9 0.671 | —-32.6
10 0717 | -78.3 | 2.154 | 105.0 | 0.096 52.8 0.657 | —-37.2
12 0.667 | —87.2 | 1.897 94.4 0.103 52.6 0.644 | -41.4
14 0.631 | —93.7 | 1.666 85.4 0.103 55.0 0.648 | —45.1
16 0.625 | —99.4 | 1.542 75.4 0.105 58.8 0.627 | —47.8
18 0.605 | —106.8 | 1.237 63.6 0.123 62.6 0.645 | —46.7

5% -90° Rmax=5

o

-90° Rmax=0.2
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Equivalent Circuit

Rg c«:q . Rd Vos=2V, Io=10 mA
Gate l it N D;:,, Parameter Value
Cgs Rg 10
Gm Cds Rds:i
Res b Cgs 0.23 pF
Rgs 3.5Q
' ' Gm 50 mS
Rs Cds 0.06 pF
: Rds 3009
Ls Rd 10
Rs 3.5Q
Ls 0.08 nH
Source
Cdg 28 fF
Minimum noise figure vs. Output power at 1 dB
Drain current gain compression
12
]
= 10 f=12GHz
/ & 10 Vps=3V
/ Ip=lpss/2 |

8
f=12GHz A //
Vps=2V

NF — Noise figure (dB)

6 _ T s Va
/ © [} /
z z
p =
] 43 : /
(=2
S s
'8 a
4 2 ® 5
2 3
9 5
7] [¢]
< .
&

\l = z

o 5 10 15 20 25 30 2!0 -8 -6 -4 =2 o 2 4 6
ID — Drain current (mA) Pin - Input power (dBm)

—276 —



SONY. 25K676HS

Chip Outline

1. Gate area

2. Gate metal

3. Gate bonding pad
4. Source metal

5. Source bonding pad
6. Drain bonding pad
7

8

9

0.

Drain metal
Scribe line
Alignment mark
D: 2SK676HS

PSR S {

Chip Pattern Dimension

; o Symbol | Dimension (um)
LI A 500 +50
D B 400 =+50
O O c 15 + 3
D 10 + 3.
g é 8 E 15 + 3
- N F 75 + 5
' G 44 * 5
Chip thickness 150 * 30 um
4D Pad metal Au 1+0.15 um
. Back metal Ti/Au 0.45 * 0.05 ym
A
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Recommended Bonding Position

HEMT Chip Handling Precautions

1)
2)
3)

4)

5)

6)

All handling and assembly operations should be done in a clean and dry environment.
Chips should be stored in a dry nitnogen environment at room temperature.
Care must be exercised when handling GaAs chips, since'they break easily under pressure.

All equipment used for handling, die attachment, and wire bonding must be properly grounded to
avoid electrostatic damage to the chips.

Die attachment: Use AuSn alloy in nitrogen atmosphere. The temperature should be 280 to 300°C,
and the operation time should be kept as short as possible. When using Ag paste, cure for one hour
at 160°C in a nitrogen atmosphere.

Wire bonding: Thermal compression wedge bonding is recommended.

The temperature should be under 290°C, and the operation time should be kept under a minute.
Bonding wire diameter should be 0.7 to 1.0 mils (18 to 25 microns) diameter gold. Wire lengths
should, in general, be kept as short as possible.
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Packaging

The chip is placed on the film carrier and numbered as shown in the figure, starting in the top left

corner.

10

3 4 5 6 7 8 9

2
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AlGaAs/GaAs Low Noise Microwave HEMT CHIP

Description

The 2SK677H5 is an AlGaAs/GaAs HEMT
chip fabricated by MOCVD (Metal Organic
Chemical Vapor Deposition). This 0.5 micron
gate FET features very low noise figure and high
gain, and is suitable for a wide range of front-end
amplifier applications including satellite reception
and other communications systems up to K-
band.

Features
« Low noise figure
« Excellent device uniformity

Chip outline

Unit: um

« High gain
« Wide band 600
Structure
AlGaAs/GaAs N-channel HEMT chip
Twin gate-pad ™ geometry
Absolute Maximum Ratings (Ta=25°C)
» Drain to source voltage Vbs 5 \
+ Gate to source voltage VGso -3.5 \
+ Drain current o 100 mA
Electrical Characteristics Ta=25°C
Item Symbol Condition Min. | Typ. | Max. | Unit
Gate to source cutoff current lgss Vos=0V, Ves=—3V —150 | MA
Drain current lpss Vbs=2V, Ves=0V 15 60 100 | mA
Gate to source cutoff voltage |VGs(OFF)|Vbs=2V, Ip=500uA -0.2|-15|-3.0 \
Forward transfer admittance Yis Vps=2V, Ip=15mA 37 60 ms
Noise figure NE | VSTV | 1oGH2 14 | dB
Io=15mA
Associated gain at NF min. Ga Vos=2V =12GHz 9 1 dB
lo=15mA

Noise figure ranks determined on a sampling basis by measuring ceramic-mounted devices.

Noise Figure Classification (f=12 GHgz)

Min. Typ. Max.
25K677H5-1 - - 1.0
2SK677H5-2 - - 1.2 dB
2SK677H5-3 - - 1.4

Vps=2V
ID=15mA

ES0181 - ST
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Allowable power dissipation vs. Drain current vs. ,
Ambient temperature Gate to source voltage
__ soo 100 | [ I
% Bias Condition
= Vps = 2.0V
'g 400 Ta=26°C
= -
O - £
g N\ ot
© 300 N S
] N = A
§ \ 3 50
(=4
% 200 o //
8 \ e /
3 N .
5 N e . /
<’l2 100 N A
o N //
a
o 0 >
o) 50 100 150 200 250 -20 -1.0 o

Ta — Ambient temperature (°C) V@Gs - Gate to source voltage (V)

Drain current vs.
Drain to source voltage

100
Ta=25°C

<
£ Vgs =0V
5 0.25V
£ | —
El 50 Pa et ]
3 / —0.50V
£ At —
a / —0.75V
. 7 $
[a) | [
= ,// —1.00v _|

[/ N I I B

L —1.25V
° o] 25 5.0

Vps - Drain to source voltage (V)
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S-Parameter vs. Frequency Characteristics

Vbs=2V, Ib=15 mA
f S11 S21 S12 S22
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG
2 0.972 —33.1 4.808 157.4 0.037 72.5 0.675 | —15.6
4 0.888 -58.3 4.133 137.5 0.065 59.2 0.642 —-28.8
6 0.838 -80.2 3.535 122.5 0.086 48.2 |.0606 | —40.5
8 0.781 —95.1 2.948 111.1 0.098 41.4 0.581 —48.3
10 0.741 | —107.6 | 2.487 101.4 0.106 35.2 0.568 ~54.9
12 0.711 | —118.4 | 2.132 93.1 0.110 29.3 0.557 -59.5
14 0.701 | —124.5 | 1.884 86.8 0.109 28.9 0.586 | —63.5
16 0.724 | —133.2 | 1.796 80.2 0.125 22.4 0.587 -76.0
18 0.682 | —137.2 | 1.403 74.0 0.105 10.4 0496 | -73.4
s11 S21
50 o
j2s, j100
150 4
10 j250
f=2GHz

Rmax=0.2

Rmax=5
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Equivalent Circuit

0——*M'—I——-I-L
Gate

NF - Noise figure (dB)

Rg Cdg

Cos l
Gm Cds
~ | T

Rds <
p:

VWV

"Rs

Source

Minimum noise figure vs.

Drain current

=" Ga

4 =12GHz
/ Vps=2V

H

N

o

NF

o 5 10 15 20 25

Ip - Drain current (mA)

30

Associated gain (dB)

Rd Vbs=2V, Ip=15 mA

W o Parameter Value
Rg 1.5Q
Cgs 0.36 pF
Rgs 3Q
Gm 64 mS
Cds 0.08 pF
Rds 2000
Rd 1Q
Rs 2.3Q
Ls 0.01 nH
Cdg 40 fF

Output Power at 1 dB

gain compression

f=12GHz e
Vps=3V

Ip=Ipss/2 /

Po - Output power (dBm)
a

Pin - Inpi

o 10 -8 -6 -4 =2 (o] 2 4 6

ut power (dBm)
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Chip Outline

Chip Pattern Dimension

1. Gate Area

2. Gate Metal

3. Gate Bonding Pad
4. Source Metal

5. Source Bonding Pad
6. Drain Bonding Pad
7. Drain Metal

8. Scribe Line

9. Alignment Mark

0. F:2SK677H5

o Symbol | Dimension (um)
0 A | 600 %50
F B | 400 +50
. C 15 = 3
D 10 = 3
E 15 £ 3
F 100 = 6
G 44 + 5
Chip thickness 150 * 30 um
Pad metal Au 1+0.15 um
A Back metal Ti/Au 0.45 + 0.05 um
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Recommended Bonding Position

HEMT Chip Handling Precautions

1)
2)
3)

4)

5)

6)

All handling and assembly operations should be done in a clean and dry environment.
Chips should be stored in a dry nitnogen environment at room temperature.
Care must be exercised when handling GaAs chips, since they break easily under pressure.

All equipment used for handling, die attachment, and wire bonding must be properly grounded to
avoid electrostatic damage to the chips.

Die attachment: Use AuSn alloy in nitrogen atmosphere. The temperature should be 280 to 300°C,
and the operation time should be kept as short as possible. When using Ag paste, cure for one hour
at 160°C in a nitrogen atmosphere.

Wire bonding: Thermal compression wedge bonding is recommended.

The temperature should be under 290°C, and the operation time should be kept under a minute.
Bonding wire diameter should be 0.7 to 1.0 mils (18 to 25 microns) diameter gold. Wire lengths
should, in general, be kept as short as possible.
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Packaging

The chip is placed on the film carrier and numbered as shown in the figure, starting in the top left

corner.

4 5 6 7 8 9 10

3
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AlGaAs/GaAs Low Noise Microwave HEMT Preliminary

Description Package Outline Unit : mm
SGH5002F is an AlGaAs/GaAs HEMT fabricated

by MOCVD (Metal Organic Chemical Vapor

Deposition). This 0.5 micron gate FET features i“—z’- 15::: 1570

very low noise figure and high gain, and is 883 = BLTE

suitable for a wide range of front-end amplifier .

applications including satellite reception (DBS, | '

FSS, TVRO) and other communications systems.
SGH5002F-T6 is for taping.

15408

3

1022015

Structure 0158850l 0501 3:;_,
AlGaAs/GaAs N-Channel HEMT 138202
1:Gate
2:Source
3:Drain
M-253 4:Source
Absolute Maximum Ratings (Ta=25°C)
« Drain to source voltage Vbs 5 \%
« Gate to source voltage VGso -3.5 \Y
« Drain current [} 70 mA
* Channel temperature Tch 150 °c
« Storage temperature Tstg —55 to +150 °c
« Allowable power dissipation Pp 340 mwW
Electrical Characteristics (Ta=25°C)
Item Symbol Condition Min. | Typ. | Max. | Unit
Gate to source cutoff current lgss Vps=0V, Ves=—-3V —-100| MA
Drain current loss Vps=2V, Ves=0V 10 40 70 mA
Gate to source cutoff voltage | Ves(ofFf | Vbs=2V, [o=500uA -0.2|-15|-3.0 \%
Transconductance gm Vbs=2V, Ip=10mA 25 40 mS
Noise Figure Classification 1
(=12 GHz, Vos=2V, Ip=10 mA)
NF (dB) Ga (dB)
Rank Max. Min. Typ.
SGH5002F-01 1.7 8.5 9.5
SGH5002F-02 1.6 9.0 10.0 ¢ ¢
SGH5002F-03 1.5 9.5 10.5
SGH5002F-04 1.4 10.0 11.0 1:Gate
2:Source
SGH5002F-05 1.3 10.0 11.0 3:Drain
3 4iSource PE90246 — ST
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Allowable power dissipation vs. Drain current vs. -
Ambient temperature Gate to source voltage
500 50
—_ lBias Condition
= Vps = 2:0V
£ . Ta=25°C
c 400 1
s T /
8 BN E
g 300 N £
3 N\ S s /
g \ o /
i=
2 200 K
3 a /|
H \ a %
(=] -
= 100 \
B N
o
a
o [o]
o 50 100 150 200 250 2.0 -1.0 o}
Ta - Ambient temperature (°C) VGs - Gate to source voltage (V)
Drain current vs.
Drain to source voltage
50
Ta=25°C
VGs =0V
—t
— ="
< 4
E ~0.25V
€
/"
Q
‘5‘ 25 1/
(]
c -0.50V
© -
o o
e ,/ -0.75V
e I
—
] —1.00V
| —r— [
_—
o Z1.25v
o} 25 5.0

VDS - Drain to source voltage (V)
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S-Parameter vs. Frequency Characteristics (Vbs=2V, 10=10 mA)
f Sn S21 S12 S22
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG
2.0 968 | —354 3.490 145.5 .032 64.5 777 | -25.4
3.0 939 | -52.7 3.388 129.2 .045 51.8 753 | -37.9
4.0 .901 -69.6 3.255 113.0 .055 39,8 726 | -50.3
5.0 .859 | -86.2 3.105 97.3 .063 293 .701 —-62.2
6.0 820 |-101.8 2.940 82.2 .066 19.1 680 | —74.4
7.0 787 | -116.6 2,777 67.9 .068 103 661 -87.1
8.0 763 | —130.1 2,627 54.2 .066 2.1 650 | —99.4
9.0 739 | —143.0 2.486 411 .064 -3.0 637 | —110.8
10.0 717 | -186.4 2.371 285 .063 -59 635 | —121.3
11.0 696 | -167.3 2.249 15.8 .062 | -10.0 640 | —132.5
12.0 674 | -178.9 2,152 4.0 060 | —12.8 644 | —143.9
13.0 .660 169.7 2,059 -8.4 059 | —14.7 647 | —156.2
14.0 .646 168.2 2.001 -19.8 .060 | —15.2 654 | —166.0
15.0 632 146.6 1939 | -31.9 060 | —159 670 | -176.0
16.0 611 134.7 1.886 | —43.8 067 | -183 .682 174.8
17.0 .594 1225 1.861 -55.8 .071 226 .696 164.4
18.0 574 109.2 1.821 —-68.4 080 | -32.1 702 153.7
S21
135 45
4

f=2GHz

135 45

-
\

&

Rmax = 0.2
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Minimum noise figure vs.
‘Drain current

L~
P .
/ Ga °
/ 8
/ =12GHz
Vps=2V -
— 6
[12]
E /
@
= 4
2 |l
=
2
£ 4 2
z
w 1
z 3 \
T =g
1 —
0 .
(o] 5. 10 15 20 25 30

1p - Drain current (mA)

Noise Parameter Frequency Characteristics

MODEL : SGH5002F-05

Ga - NF Associated gain (dB)

Output power at 1 dB

12

gain c

ompression

f=12GHz
Vps=3V

Ip=Ipss/2

V/

Po - Output power (dBm)
o

Pin - Input power

o 2 4 s
(dBm)

Vbs=2V, lb=10mA

FREQUENCY NF [min] Gamma Optimum Ga Rn
(GHz) (dB) MAG. ANG. (dB) (ohm)

4. 0.48 0.61 59.8 14.9 11.2

6 0.65 0.55 925 13.7 8.3

8 0.88 0.52 1224 12.6 6.7

10 1.06 0.51 151.6 11.7 41

12 1.25 0.50 -178.5 10.9 2.8

14 1.44 0.49 —-151.2 10.1 34

16 1.61 0.48 -126.3 9.5 5.6

18 1.78 0.47 —-99.6 8.3 9.7
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AlGaAs/GaAs Low Noise Microwave HEMT Preliminary

Description ‘ Package Outline Unit : mm
SGH5003F is an AlGaAs/GaAs HEMT fabricated
by MOCVD (Metal Organic Chemical Vapor

Deposition). This 0.5 micron gate FET features (02) 1505 15405
very low noise figure and high gain, and is 063\, 04 0178*% a.
suitable for a wide range of front-end amplifier o
applications including satellite reception (DBS, | I’
FSS, TVRO) and other communications systems. 2 C
SGHB5003F-T6 is for taping. : L} -
3 32
Structure v 0158} ast0s el
AlGaAs/GaAs N-Channel HEMT B i Lsgi0z : “
1:Gate
2:Source
3:Drain
M-253 4:Source
Absolute Maximum Ratings (Ta=25°C)
» Drain to source voltage Vbs 5 \Y
« Gate to source voltage Vaso -3.5 Y,
« Drain current Io 100 . mA
« Channel temperature Tch 150 °c
+ Storage temperature Tstg —55 to +150 °c
« Allowable power dissipation Pp 340 mw
Electrical Characteristics o
' , (Ta=25°C)
Item Symbol Condition Min. | Typ. | Max. | Unit
Gate to source cutoff current less | Vbps=0V, Ves=-3V -150 | MA
Drain current Ipss Vbs=2V, Ves=0V 15 60 100 | mA
Gate to source cutoff voltage | Vas(oFp |Vbs=2V, lo=500uA -02|-15|-3.0| V
Transconductance gm Vbs=2V, lo=156mA 37 60 m$S
Noise Figure Classification 1
(=12 GHz, Vbs=2V, Io=15 mA)
NF (dB) Ga (dB)
Rank Max. Min. Typ.
SGH5003F-01 1.7 8.5 9.5 °
SGHB003F02 | 1.6 | 9.0 | 10.0 2 [ 3 j 4
SGH5003F-03 1.5 95 | 105
SGH5003F-04 1.4 10.0 | 11.0
1:Gate
SGH5003F-05 1.3 10.0 | 11.0 2:Source
3:Drain
3 4:Source
PE90247 - ST
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Ip - Drain current (mA)

Ta - Ambient temperature (°C)

Drain current vs.
Drain to source voltage

100
Ta=25°C
VGs =0V
—0.25V ]
50 / ol . L
—0.50V
 —
/’ l-. ] T
// i 0, 7|5V
I
I
Lt —1.00v |
Lttt
,/ — e i —1.25V
o |
) 25 5.0

Vps - Drain to source voltage (V)

SONY: SGHS5003F
Allowable power dissipation vs. Drain current vs.
Ambient temperature Gate to source voltage
500 100 T 1 1

§ 'Bias Condition |
£ Vps = 2.0V

§ 4o _ Ta=25°C
K <

2 £

] €

£ 300 \ @

g N 3 50 //
3 o 7

[*] c

o 200 ® /

el \ a // ‘
3 N a

3 N = )%

< 100 \ /

. N

o
. /

o o
(o] 50 100 150 200 250 -2.0 -1.0 o]

VGs - Gate to source voltage (V)
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S-Parameter vs. Frequency Characteristics (Vos=2V, 10=15 mA)

f S11 S21 S12 S22
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG
2.0 940 | -434 | 4622 | 1389 .038 60.7 657 | -303
3.0 .886 | -637 | 4350 | 1201 .054 49.4 625 | -44.4
4.0 826 | -833 | 4.032 1021 .063 3r.0 591 | -58.0
5.0 766 | -101.4 | 3.708 85.4 071 28.1 564 | -71.0
6.0 714 | -1185 | 3.408 69.8 .074 19.9 537 | -837
7.0 675 | -1342 | 344 55.3 .077 12.3 522 | -95.8
8.0 .645 | —1485 | 2.908 M5 078 7.0 516 | —107.5
9.0 622 | -161.9 | 2725 282 .079 1.9 518 | -1184
10.0 595 [ -175.0 | 2.556 15.3 .083 -6 520 | -1298
11.0 574 1723 | 2420 2.9 .084 -3.6 521 | —1407
12,0 .553 159.4 | 2207 -9.4 .088 -8.1 526 | —151.7
13.0 538 | 147.1 2200 | -21.9 095 | —12.1 .537 | —163.1
14.0 518 | 1348 | 2121 | -343 100 | —17.9 .548 | —173.4
15.0 497 1217 | 2052 | -46.9 108 | -24.2 .566 | 176.6
16.0 477 107.8 | 1.994 | -595 6 | -31.8 575 | 166.3
17.0 .462 93.2 1954 | -726 123 | -41 575 | 154.8
18.0 .439 776 | 1.916 | -86.8 134 | 515 574 [ 1431

S21
4
135 45
6
f=2GHz

180
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Minimum noise figure vs. Output Power at 1 dB
Drain current gain compression
/V
/
P Ga f=12GHz
8 10 12
/ Vps=3V
/ lo-lbss/2|
7 8
/ f=12GHz _ ‘
Vps=2V | aQ /
—_ 6 6 2 = 10 /
[ £ £
T S 3 /
2 5 4 T <
) g g /
= Q =]
2 a 2 8 S 4 /
: i 7
. = o
“w 3 o 5 o
F4 © ° /
o a

2 NF 2 6

10 15 20 25 30 4
o s ' -8 -6 -4 -2 0 2 4

Ip - Drain current (mA) " Pin- Input power (dBm)

Noise Parameter Frequency Characteristics

MODEL : SGH5003F-05 Vos=2V, lb=15mA
FREQUENCY NF [min] Gamma Optimum Ga Rn
(GHz) (dB) MAG. ANG. (dB) (ohm)

4 047 057 7.2 15.1 10.9

6 0.64 053 106.5 13.9 7.6

8 0.84 0.50 1411 12.7 5.9

10 1.05 0.49 170.6 11.8 3.4

12 1.25 0.48 -167.1 10.8 26

14 1.45 0.47 -136.7 9.9 3.1

16 1.63 0.46 -109.8 9.2 5.2

18 1.81 ) 0.55 -771 8.1 8.7
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AlGaAs/GaAs Low Noise Microwave HEMT

Description Package Outline Unit: mm
SGH5612F is an AlGaAs/GaAs HEMT fabricated-
by MOCVD (Metal Organic Chemical Vapor Deposi-
tion). This HEMT features very low noise figure and (02) 1,505 1508
high gain, and is suitable for a wide range of front- 063, N, .04 n1,78*%? o,
end amplifier applications including satellite recep- %
tion (DBS, FSS, TVRQ) and other communications [ T
systems. la | z
SGH5612F-T6 is for taping. O
Structure 3 - 23
AlGaAs/GaAs N-Channel HEMT 015t st %l T
138402 -
1:Gate
2:Source
3:Drain
M-253 4:Source
Absolute Maximum Ratings (Ta=25°C)
e Drain to source voltage Vos 4 \'
o Gate to source voltage Vaso +0.4 —3.0 \"
® Drain current Io 70 mA
e Channel temperature Teh 150 °C
o Storage temperature Tstg —55 to + 150 °C
o Allowable power dissipation Po 340 mwW
Electrical Characteristics Ta=25°C
Item Symbol Condition Min. | Typ. | Max. | Unit
Gate to source cutoff current lass Vos=0V, Vas=—3V —100| pA
Drain current los Vos=2V, Ves=+0.4V 12 30 70 mA
Gate to source cutoff voltage Vas(oFF) Vos=2V, lo=500xA +0.2 | —0.5| —20 v
Transconductance gm Vos=2V, lo=10mA 30 50 mS
' 1
Noise Figure Classification
(f=12GHz, Vos=2V, Io=10mA)
NF (dB) Ga (dB)
Rank -
Typ. Max. Min. Typ.
SGH5612F-03 1.05 1.2 9.5 10.5 2 4
SGH5612F-04 0.9 1.0 9.5 10.5
1:Gate
2:Source
3:0rain
4:Source
3
E90525A0X-HP
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Allowable power dissipation vs.
Ambient temperature

300

Drain current vs. .
Gate to source voltage

d
S 2 100
.5 400 \E’
g &
2 = g
% 300 \\ 3 50 7
5 £ /‘
2 o N\ 5 i
2 ] /
£ ) : =~
g 100 -1.5 o 1.0
;:’ A Vas-Gate to source voltage (V)
a8 o
a. [ 50 100 150 200 2%0
Ta-Ambient temperature (°C) Drain current vs.
Drain to source voltage
2 100 Ta=25C
E
< Vs =0.6,
S e 7.av|
E ” /] /:: —’-ﬂ
s T o
o # s e —0.2V
o 1 ——T | —0.4V
gi— I i——— —0.6V
o o 3.0_0‘8\’
Vos-Drain to source voltage (V)
S-Parameter vs. Frequency Characteristics (Vos=2V, Io=10mA)
Frequency Su Sa1 S12 S22
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG
1 0.994 —15.8 | 3.394 163.9 | 0018 77.8 | 0.548 —-12.4
2 0.981 -31.1 3.344 1489 | 0.036 68.8 | 0.538 —24.0
3 0.957 —46.4 | 3.305 134.1 0.053 58.8 | 0.521 —36.4
4 0.923 —-62.0 | 3.214 1188 | 0.069 47.6 | 0.498 —48.7
5 0.881 -77.5 | 3.105 . 104.1 0.080 37.2 | 0473 —61.0
6 0.837 —-924 | 2976 90.0 | 0.091 27.9 | 0.448 —-73.4
7 0.799 -106.7 | 2.844 76.5 | 0.098 19.4 | 0.427 —86.0
8 0.773 —-120.2 2.723 63.4 | 0.103 119 | 0414 —98.4
9 0.746 —-133.1 2.618 50.7 | 0.107 3.4 | 0411 -109.7
10 0.716 —146.1 2.509 37.7 | 0.110 —4,2-| 0.405 —-121.0
11 0.687 —158.7 | 2.386 255 | 0.111 —-11.3 | 0.402 —-131.6
12 0.662 —170.6 | 2.285 14.1 0.112 —-17.7 | 0.396 —142.3
13 0.648 1783 | 2212 30| 0112 —246 | 0.399 —152.4
14 0.635 167.2 2.169 -85 | 0.115 —31.4 | 0.407 —161.4
15 0.618 155.8 2.130 —20.4 0.116 —381 0.417 —-171.2
16 0.594 143.8 | 2.066 -321 0.118 —46.3 | 0.428 179.2
17 0.575 131.8 | 2.025 —-43.3 | 0.119 —54.8 | 0.432 169.2
18 0.563 119.8 | 2.004 -555| 0.123 —63.7 | 0.446 160.8
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180°

-90° Rmax=.2 —j50 Rmax=1
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Minimum noise figure vs. Drain current Minimum noise figure vs. Drain voltage

Ga

L—T
e . —.
/

n »
Ga-NF Associated gain (dB)

NF-Noise figure (dB)

NF-Noise figure (dB)
Ga-NF Associated gain (dB)

[o] 4 8 12 16 20 24 1.5 2 2.5 3

Io-Drain current (mA) Vos-Drain voltage (V)

Noise Parameter
(f=12GHz, Vos=2V, lo=10mA)

NF [min] Gamma Optimum Ga Rn
(dB) MAG. | ANG. (dB) Q)
0.9 0.56 170 10.5 1.8
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SDME .-
(Magneto resistance element)
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5) SDME (Magneto resistance element)

Type Package Applications Remark Page
) . Small, standard model
DM-106B 3P Mold rpm detection, other general use .30 typ) 301
5 rpm detection, battery operated High resistance
bmM111 3P Mold telemeter (650kQ typ) 305
Matching with
DM-211 4P Mold Ditection of revolution speed multi-pole ring magnet 311
(A =4.52mm)
4P Special | Non-contact angle of rotation detection . fer
DbM-230 Mold | Non-contact number of rotation detection High sensitibity 316
DM-231 4P Special | Non-contact angle of rotation detection Biasmagnet adhered 320
Mold | Contactless potentiometer 6=90°
DM-232 4P Special | Non-contact angle of rotation detection Biasmagnet adhered 304
Mold | Contactless potentiometer 6=0
DM-233 4P Special | Non-contact angle of rotation detection Ferrite without 298
Mold | Contactless potentiometer magnetic field adhered
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DM-106B

Magneto-Resistance Element

Description

Package Outline

Unit: mm
The DM-106B is a highly sensitive magneto- 20202
resistance element composed of an evaporated
ferromagnetic alloy on a silicon substrate. (The ele- b ?o
ment can be used for automatic shut off of tape =
recorders, as a contactless switch, and as a gener-
al detector of rotational motion.) z
Features )
® Low power consumption 11 uW (Typ.)
Vcec =5V
o | ow magnetic field and 80 mVp-p (Typ.)
high sensitivity Vece =5V
H = 100 Oe 2
® High reliability ol &
Ensured through silicon 3 ]
Nitride protective filming ===
Structure - M-110
Thin-film nickel-cobalt magnetic alloy on silicon
substrate
Absolute Maximum Ratings (Ta = 25°C)
o Supply voltage Vcc 10 Vv
e QOperating temperature Topr —40to +100 °C
o Storage temperature Tstg —50to +125 °C
Recommended Operating Condition
@ Supply voltage Vce 5 v
Electrical Characteristics Ta = 25°C
tem Symbol Condition Min. Typ. Max. Unit
Total resistance RT |Vcc =5V, H = 100 Oe, Revolving magnetic field | 1.4 23 3.7 kQ
m;fg&gf Ve |Vee = 5V, H = 100 Oe, Revolving magnetic field | 245 | 250 | 256 v
Output voltage Vo |Vcc = 5V, H = 100 Oe, Revolving magnetic field | 60 80 mVp-p
Mark
106
80D
08
‘ Lot NO.
o 60142A-TO
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DM-106B

Equivalent Circuit

H ~
[4
E:l RA: Resistance reduces as the magnetic
RA R8 4= field revolves.
— Rs: Resistance increases as the magnetic
: : Resi:
RA m.ax Ra|min field revolves.
1 2 3
1 2 3
Introduction
1. Power supply pin and Output pin
321 ¢ <
b Ra
- _ 5
r 2
Re -T Vee
-0
3

2. Sensitive direction vs. Midpoint potential

Direction of Magnetic-flux
e Incidence

Sensitive

!

<= Non-sensitive

Direction of Magnetic-flux
Incidence

cld
el
-— -—
' a
Midpoint potential
=
Vee Hs
=z ==
H
—=
—— Useful Region Changes occur to the output voltage at the

saturation region of V-H curve according to the

direction of magnetic flux.

These changes provide for the operation.

® With one rotation of magnetic flux, signals
for 2 periods are obtained.
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1

- Vee

3n
L
T Differential

Amplifier

Applications
1. Detection of revolution

2. Position detecting Circuits

3. Bridge Circuits

By coupling 2 pieces back to back and sticking
them together in a bridge, the output voltage is
doubled.

Notes on Application

® Execute the solder of the lead line within 10 seconds at a temperature below 260°C.
® To Fix the ELEMENTS: When glue is used, DO NOT apply mechanical stress to the elements.
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Midpoint potential vs. Magnetic field intensity

2.55 l
254 T
s 253 / $
[]
T 252 / 3 —
s LA
o 2% i/
5 q
2 250
£ ..
g 249
:EQ 248 \\\ == $
B \ |8 >
O 247 N 2
> N °
246
245
0 50 100 150

H - Revolving magnetic field intensity (Oe)

Output voltage vs. Magnetic field intensity

Vo - Output voltage (mVp-p)

IN - Input current (mA)

100
80
Vee = 5V
7
60 //
4
40 /
20 /
o
50 100 150

H - Revolving magnetic field intensity (Oe)

Derating Curve

10v

N
=
-

-

-40 ) 80 120
Ta - Ambient temperature (°C)

40

Vc - Midpoint potential (V)

Midpoint potential vs. Direction of

magnetic-flux incidence
255

253

252

251 H=
eso | 2

249 H
]
248
/| [e=]
247 /
246 [y

245 |
[ a5 90 135 . 180 228
6 — Direction of magnetic-flux incidence (deg)

Total resistance, output voltage vs. Temperature

Vo - Output voltage (mVp-p)

1

120 |— H = 100 Oe (Revolving magnetic field) 4

Vce = 5V
10
100 — 1
20 A

/
80 > 1. RT _|
v 2. Vo
70 A
/ \

60 e 2
50

-50 -25 0 25 50 75 100 125 150

Ta - Ambient temperature (°C)

3.0

25

20

RT - Total Resistance (k (2)
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Magneto-Resistance Element

Description Package Outline Unit: mm

The DM-111 is a highly sensitive magnetic r03
resistance element, composed of an evaporated 20204 w0 20
ferromagnetic alloy on a silicon substrate. The ele- -
ment can be used for detection of rotational d%__'_____] o
speed and for detection of angle of rotation and |_ 4 1 |
as a detection of position. - a

N B | L] ]
Features Jl [ | £
® Low power consumption 1 - 9
38 uW (Typ.) at Vcc = 5V
® Low magnetic field and high sensitivity - ros
75 mVp-p (Typ) at Vcc =5V and H = 50 Oe — 925
® High reliability ona
5.08

Absolute Maximum Ratings (Ta = 25°C)
e Supply voltage Vcc 10 \") M-102
¢ Operating _ o

temperature Topr 40to +80 C
® Storage _ o

temperature Tstg 50to +100 C
Recommended Operating Condition
e Supply voltage Vcc 5 \
Electrical Characteristics Ta = 25°C

Iltem Symbol Condition Min. Typ. Max. Unit
Total resistance RT H = 50 Oe, 6§ = 45° 500 650 800 kQ
S . Vce = 5V, H = 50 Oe
Midpoint potential \/ Revolving magnetic field 247 2.50 253 \
Vcec = 5V, H = 50 Oe

Output voltage Vo Revolving magnetic field 30 75 mVp-p

Mark
SONY
111
z
Lot N W
1 2 3 §1027A-TO
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Equivalent Circuit
H
N
Ra Re RA: Resistance reduces as the magnetic field
revolves. ) )
Ra|max Re | min RB: Resistance increases as the magnetic field
revolves.
1 2 3
1 2 3
Introduction
1. Power supplying pin and output pin
123 ¢ <
RA
‘b
- 1<)
Re 2 - Vece
I .
3
2. Sensitive direction vs. Midpoint potential
N
b
-— <« Direction of Magnetic-flux
a Incidence
Midpoint potential
Sensmve
0= ,
< Non-sensitive
v Hs
Yee N Direction of Magnetic-flux
2 H Incidence
— = ¢
— Useful Region Changes occur to the output voltage at the
saturation region of V-H curve according to the

direction of magnetic flux.

These changes provide for the operation

® With one rotation of magnetic flux, signals
for 2 periods are obtained.
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DM-111

3. 0° Biasing magnetic field
(Switching use)

A

é‘z{ﬂb

v 1]2 3
3 9
3 GND

4. 45° Biasing magnetic field
(Analog use)

Sensitive

Biasing <= Non-Sensitive

Magnet

<— Biasing Magnetic Field
Jl Detected Magnetic Field

+

Output

Sensitive

Biasing <= Non-Sensitive

Magnet

H N Biasing Magnetic Field
Detected Magnetic Field
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Applications
1. Detection of revolution

2. Position detecting

4. Reading out of analog value

Electric

current
Electric
current
-
e %
Y L/ I,@EE
Q) S AP

5. Position detecting of revolving element

% Magnetic conductors
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Circuits
2,3,5

Qutput

AMA
YW

] W >_
2 Differential J L X

Amplifier

AL
Vv
-

AL
Vv
-
N

Moving Direction

(X-derection) 7-177-

1,235
Y Output
=T l W
WA
/ > VAN
Differential X
Moving Direction 12 Amplifier
(X-derection)
Magnetic
conductors
Bridge Circuits
Biasing Magnet
4
SONY SONY
— 10 10

1 il

By coupling 2 pieces back to back and sticking
item together in a bridge, the output voltage is
doubled.

How to Make a Biasing Magnetic Field
® Stick a rubber or ferrite biasing magnet.
@ Position an element between the poles of the permanent magnet.

Notes on Application

® Execute the solder of the lead line within 10 seconds at a temperature below 260°C.
@ To Fix the ELEMENTS: When glue is used, DO NOT apply mechanical stress to the elements.
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Midpoint potential vs. Magnetic field intensity Midpoint potential vs. Magnetic-flux incidence

255 r—— 255
Vee =5V , | | |
254 y— i [1 254 +——
s 253 ,/// 2 253 1 Veec =5V |—|
E / ‘ ° S / N 2 output
8 ase % $ — = 252 3 GND _—
5 %4 £ / \
£ 25 A4A g 25
a P 9
E 2o P £ 250
] £
S 249 \\\ _§ 249
E. 248 \‘\ g — S 4 / \ /
(3 N ‘b ! / \ /
> 247 AN g — § 247 / /
i W >
246 \‘L 246
e 1 2 3
245 245 ¢
o 50 100 150 8 138 180 223
H - Revoluing magnetic field intensity (Oe) 6 - Direction of magnetic-flux incidence (deg)
Output voltage vs. Magnetic field intensity Total resistance, output voltage vs. Temperature
100
L[] e
= H = 50 Oe (Revolving magnetic flelld)
; 80 > — a 80 Vce = 5V E
& v & -
€ 4 > 70 300 &
o Vce = 5V £ N =
o 60 @ 60 [}
8 g L RT g
° =2 g0 e 8
> [ >q ]
05 by P N 250 g
a 40 a 40 v
3 2 " Vo s
30
; ) ;
)
> 20 9 20 200
> &
10
0 )
50 100 150 -50 -25 0 25 50 75 100 125 150
H - Revolving magnetic field intensity (Oe) Ta - Ambient temperature (°C)
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DM-211

Magnetoresistance Element

Description Package Outline Unit: mm
The DM-211 is a highly sensitive magneto 262018 gzor -
resistance element, composed of an evaporated A )
ferromagnetic alloy on a sillicon substrate. I
This element can be used for the detection of N T 1 T
rotational speed and direction of rotation. H
tion. °
Features 050 p
o Low magnetic field and high sensitivity
75mVp-p (Typ.) at Vcc = 5V 2
and H = 100 Oe 0520} [1
Absolute Maximum Ratings (Ta = 25°C)
SN N
o Supply voltage VccC 10 \ RIS
® Operating o o8 e
temperature Topr —20to +120 C ® @ ®
e Storage °
temperature Tstg —50to +150 C
Recommended Operating Condition
e Supply voltage Vcc 5 \
Electrical Characteristics Ta = 25°C
ltem Symbol Condition Min. Typ. Max. Unit
Total resistance RT g == ‘129\2; =5V 1.6 30 kQ
Midpoint potential Va,vg | Revolving magnetic field 2475 2525 v
point p g H = 100 Oe Vcc = 5V : :
Midpoint potential Revolving magnetic field
difference va-vel | 1°2100 06 Ve = 5V —25 25 mv
Output voltage Vout Selo{lvgg &aegztu;f:{;ﬂ 50 75 mVp-p
See the Electrical
FG irregular of rotation Characteristic Test 0.03 %
Circuit (Page 209)
51071B-TO
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Mal’k 2.5mm
SONY
Suver DMm211
0o
—
Lot NO.
. 1 2 3 4
Equivalent Circuit Pattern Layout "
1 Vcc

}AQ'SSSA}AO.SBS | 0,565 } (Unit: mm)

]
1 2 3 4
4 GND
FG Irregular of Rotation Test Circuit
Fly wheel
11
Speed servo circuit Motor
L Through time M indi
Magnet ring demodulator ar::)elil}::r icator] ———@
|-_ circuit
Sensor DME for speed control servo l"

Qutline 63 mm To be measurement device DM-211

Magnet specification Gap
Magnetic poles 90
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Electrical Characteristic Test Circuit

(Speed servo circuit)
1/21M393 1/21M393 1/2HA17458GS 1/2 HA17458GS
33/6.3 1500 C1475 €945 C1475 D340
VW °+12V
: 3] Lo
RD-5.1E 18 7KATK 47K
I 2 < 0.068
2
r—I="

151655

H
470pP 3300

i._

0.022

24K 24x§

nr
DM-211 151555

* Motor must be used with fly wheel (i=12g°Cm-S?

SANOS

L1Z-Wa



—pic—

{Through the Time Demodulator Circuit and Meter Indicator Amplifier Circuit)

CANOS

RD-5.1E 2SC1636-22 pPC271  2SA844 25A844 2SC1636. 25C1124

25C1636-22 181555 25K43

220/6.3 1500

+12v

701 470
16{ /16
L L
m
+;470
16

FGirregular of
rotation 0.1%/mAbc
220

% 360K
) ®)

24K | 24K b * ] ﬁ

+
0.068 woxé Se80K
0.033] 1/35]

————m— e - m ey

2SC1636° 2SA844

r
|

11K 100/10 :
25C1636-22 25C1636-22 25945

»

151655

200
200

| 1Z-NQ 8oIep
peinsesw 8q O
+(220

3000/10

ﬂ;’ m T 7}» ’#7 mr

uPC741 uPC741 pPC741  1S1555X4 2SC945

4.7K

11K 100/10

Liz-wa
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Output voltage vs. Magnetic field intensity Total resistance vs. Ambient temperature

"9‘_ vee=5V | . ~ 35
£ 150 i
E ®
© 2
g g 3.0
° 100 K
S 1 <
= - A
3 ©
s S 25
2 -
2 el 1Y - P

=
o [ >
> // . LT

2.0
[o}
o) 50 100 150 200 [¢] 50 100 150
H - Revolving magnetic field intensity (Oe) Ta - Ambient temperature (°C)
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Magnetoresistance Element

Description Package Outline Unit: mm
DM-230 a magnetic sensor using magnetoresist- :

ance effect is composed of ferromagnetic material I [ [

deposited by evaporation on a silicon substrate.lt is

suitable for angle of rotation detection and number m (]‘Il

of rotation detection.

‘ ]
Features . 'Q |
® Low magnetic field and high sensitivity: bridge it ‘J
type stands for large output voltage O
150mVp-p (Min) at Vec=5V. H=180 Oe.
o High reliability : Achieved through silicon nitride J} ”
protective film. ‘

220%%?

i
1

0as5%8%

ua.oxﬂ.l

Structure

Ferromagnetic thin film circuit (fitted with non 04 045 025
magnetic ferrite) 254 06

4 25[t018

Applications

® Non-contact angle of rotation detection.

e Non-contact number of rotation detection.

e Contactless switch and contactless potentiometer.

M-117

Absolute Maximum Ratings (Ta=25°C)
e Supply voltage Vce 10 v
e Storage temperature Tstg —55t0 +150 °C

Recommended Operating Conditions
e Supply voltage Vce 5 v
e Operating temperature Topr —40to +100 °C

Marking

® ] 230 ————1 0

O ] l:lj — 1 ®

Lot No.

88Z11-HP
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Electrical Characteristics Ta=25C

Item Symbol Condition Min. Typ. Max. Unit

Vee=5V, H=180 Oe
Output voltage Vo (Revolving magnetic field) 150 mVpp
Midpoint potential Va, VB | Vec=5V, H=0 Oe 2.475 2.525 \
Midpoint potential | Va-Vs | _ _ o
difference/Output voltage Vo Vee=5V, H=0 Qe 15 %
. H=180 Oe

Total resistance Rt (Revolving magnetic field) 500 650 800 Q

Equivalent Circuit

1 Vee

o 3 £
A i
v.z 0——1{ z/ :
Rn/» /: Re

3 GND

Basic Performance
1) Operation principle

\0
1
According to the rotation of the external magnetic field,

Ra min Ao max Ra, Rc : Resistance reduces
gg Rs, Ro : Resistance increases
[— When 6=90°

2 o et 4 Ra, Rc : Maximum resistance

E::n Re, Ro : Minimum resistance
—

Rs max Rc min

* Device internal structure
(Back of mark face)

33—

[ —=————y—
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2) Power supply pin and output pin

2 0 230 3

1 O Vee

Out put
Differential amplifier

—O0 GND
3) Sensitivity direction
Non-Sensitive
The ferromagnetic magnetoresistance element differs
<—= Sensitive from the semiconductor magnetoresistance element and
— hole element in that it responds only to the magnetic
field within the element’s surface. It is not sensitive to
the magnetic field perpendicular to the element.
Basic Application
Rotation angular detection
2
1
3
4 Out put
I/ Differential amplifier
Out put Out put
} 1
1 I
I |
| I
! ]
—ase | o 1 a5 o
- Magnetic field L T M tic field
H ° 48 angle 6 -as° o } angle 6
! |
|
1 I
w |

=Cq 230 frr——
[————— ' o————

230

H H
4 or or i‘h
7oA <
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Midpoint potential vs. Midpoint potential vs.
Magnetic field intensity (1) Magnetic field intensity (2)
254 1/ 254
g = = a==i ST R
5 1 z @y 1
8. 230 Vee=5V +— g_ 250 4 Vee=5V +—
E ! ! E é\\‘ 1 1
(= JPP AN [PpREDPR. SR 8 . AN\ P .
° N | == ] =l = =N
2 = = S
; 246 ; 246
T —— “\
o 50 100 150 200 o 50 100 150 200
H-Magnetic field intensity (Oe) H-Magnetic field intensity (Oe)
Midpoint potential vs. Output voltage vs.
Magnetic field direction Magnetic field intensity
S L J m Vec=5V
2.54 A N A
— \Y L
£ \ AR 2 v
5. A T A
a \/ \l/ < 4
€ 7 X 6 Qo 4
'g y P 2? /
g\ / \ Wb = i = ==t § /
= A} =
I / \ / \ Vee=5V §_
N \ 7T\ H=180 Oe g
<
> X7 N o 4
246 \ L \\'/ \'J:) g /
o 50 100 150 200

o a3 90 135 180 225

6-Magnetic field direction (deg) H-Magnetic field intensity (Oe)

Temperature characteristics

oy Rt T 800

Q.

g‘ 200 \\ / —
E NP w8
- < v e
o (3]
g v 2
= 1% N S
o ‘\ 600 0
> 7]
= i Vo §
& 100 500 S
3 o
Q L [
o H=180 Oe -
> | Rotation Magnetic field 0o o

s0 VC|C=5y
~-50 o 50 100

Ta-Ambient temperature (°C)
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DM-231

Magnetoresistance Element

Description Package Outline Unit: mm

DM-231 a magnetic sensor using magnetoresist-
ance effect is composed of ferromagnetic material
deposited by evaporation on a silicon substrate.It is m m
suitable for angle of rotation detection.
Features ﬂ} m
® Low magnetic field and high sensitivity: bridge

type stands for large output voltage s q-.?i‘q

150mVp-p (Min) at Vec=5V. H=180 Oe. g ol
e Fitted with bias magnet: stable output. ° °
e High reliability : Achieved through silicon nitride

protective film. J k J L
Structure ]

Ferromagnetic thin film circuit (With ferrite mag- H 4

net) o4l 015/l 025

254 2.5 MAX
Applications M118
e Non-contact angle of rotation detection.
e Contactless potentiometer.
Absolute Maximum Ratings (Ta=25°C)
e Supply voltage Vce 10 \
e Storage temperature Tstg —30to +100 °C
Recommended Operating Conditions
e Supply voltage Vce 5 Vv
e Operating temperature Topr —20to +75 °C
Marking .
O=== 231 F——°
O ED 71 ®
—
Lot No.
Electrical Characteristics Ta=25C
ltem Symbol Condition Min. Typ. Max. Unit
Vec=5V, H=180 Oe (Peak)
Output voltage Vo AC magnetic field §=0" 150 mVp-p
Midpoint potential Va, VB | Vcc=5V, H=0 Oe 2.475 2.525 Vv
Midpoint potential | Va-Vs | _ _ 9
difference/Output voltage Vo Vee=5V, H=0 Oe 15 %
. H=180 Oe (Peak)
Total resistance Rt AC magnetic field 6=0° 500 650 800 Q
88212-HP

— 320 -




SONYo.

DM-231

Equivalent Circuit

Ra '{ -/Rv
i Vi
R
Re { ;Z’Re
‘e

Basic Performance
1) Operation principle

External magnetic field H

Various resistances change according to the direction of the
combnied bias and external magnetic field.
i ) When the direction of the synthetic magnetic field is (a),
Ra, Rc : Maximum resistance
Rs, Ro : Minimum resistance
ii) When the direction of the synthetic magnetic field is (b),
Ra, Rc : Minimum resistance
Re, Ro : Maximum resistance

7/
Ve C N
7 1N
Y 2 Ra ; —‘l
Synthetic Q /2 =
- \
magnetic field (a) N . P
\ -]
AN
N

N
Bias magnetic field

H=1800e
AN
Y

, /7

External magnetic field H

7
/
/

Synthetic magnetic field (b)

* Device internal structure
(Back of mark face)

—

Bias magnetic field

2

»
N

R

P
—
—r

2) Power supply pin and output pin

23

1
3) Sensitivity direction
Non-Sensitive

$ ——=u Sensitive

=]

Differential amplifier

O Vee

The ferromagnetic magnetoresistance element differs
from the semiconductor magnetoresistance element and
hole element in that it responds only to the magnetic
field within the element’s surface. It is not sensitive to
the magnetic field perpendicular to the element.

Out put

O GND
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Basic Application
Rotation angular detection

2 Out put

Differential amplifier

Out put
[}

H=1800e
) 231 fo————

|
I
1 1 r—— —l'—J
|
!
> 9'0' > M tic field angle 6
. 6
Handling precautions

1) Most suitable magnetic field intensity
When the external magnetic field is at H=180 Oe, rotation angle can be detected most effectively.

H Magnetic field angle 8

Out put
H<1800e
" T H=1800e
L~ H>1800e
] |
1
o 1
=2 L Magnetic field
| o* 90°

]

|
When the external magnetic field H<180 Oe, output voltage shrinks.
When the external magnetic field H>180 Oe, the detection angle range shrinks.
When the external magnetic field H< 180 Oe, the detection angle range becomes larger. In regions other than
—90° to +90°, the magnetic field combined with the bias magnetic field, shrinks down, which is not advisable.

Also, when the range to be detected is smaller than —90° to +90° it is more advantageous to turn to H>180
Oe.

2) External magnetic field direction
With regards to the bias magnetic field, usage at other than 90" should be avoided. That causes a decrease
in the combined magnetic field intensity, that is not recommended.

v )
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Ta-Ambient temperature (°C)

DM-231
Midpoint potential vs. Midpoint potential vs.
Magnetic field intensity (1) Magnetic field intensity (2)

2.54 / 1 2.54

= s pr

= 1 <

£ = == g e AT SR

_flo_; - | i 8 ,/

a. o

- Vee=5V _— Qs

£ | =

<1 [ o AN

E 248 v.ﬁggm '8. 248 ﬁ%am—

% vee E vee v

> >

246 — 2.46 -~ ——
o 50 100 150 200 50 100 180 200
H-Magnetic field intensity (Oe) H-Magnetic field intensity (Oe)
Midpoint potential vs. Output voltage vs.
Magnetic field direction Magnetic field intensity
; 254 ) //'\ —_
Q.

< AN |/ &

©

"g 252 N\ // é 1% /1

[ \

s N / g ks

Q \ H S

L~ 250 va N b 100

£ N R s ==l

Q. -~

he. /N Veo=5V 5

S e = H=180 Oe 2 / — RO

= / = . ‘:/- GND

£ / . 3 : v.

- o H: Peak intensity of AC magnetic field
vs N
; 246 < = / i i Vee=5V
o
-%0 -45 0 45 90 50 100 150 200
6-Magnetic field direction (deg) H-Magnetic field intensity (Oe)
Temperature characteristics

a 800

b‘ 200 RT a

> I~ g

é [~ ol 100 D

I~ Q

e <] S

S

g 130 = ™~ 0

) 600 V)

> L1 Vo L

- —

5 S

-8' 100 s00 O

3 H=180 Oe Ly

3 Rotation Magnetic field I

> Vee=5V

400
s ||
-20 o 20 40 €0 80
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DM-232

Magnetoresistance Element

Description ‘ Package Outline Unit: mm

DM-232 a magnetic sensor using magnetoresist-
ance effect is composed of ferromagnetic material
deposited by evaporation on a silicon substrate.lt is
suitable for angle of rotation detection. {l} {t}
Features
e Low magnetic field and high sensitivity : bridge 9

type stands for large output voltage i H &

150mVp-p (Min) at Vec=5V. H=180 Oe. - g A
o Fitted with bias magnet: stable output.
e High reliability : Achieved through silicon nitride ” ‘

protective film.
Structure |

Ferromagnetic thin film circuit (With ferrite mag- 0a | 01sll| 0zs

net) 254 2.5 uAx
Applications
® Non-contact angle of rotation detection. Mo118
e Contactless potentiometer.
Absolute Maximum Ratings (Ta=25°C)
® Supply voltage Vce 10 v
e Storage temperature Tstg —30to+100 °C
Recommended Operating Conditions
® Supply voltage Vce 5 \'
e Operating temperature Topr —20to +75 °C
Marking

® ——_—] 23 2 ——7—1 0
O C—_— D:l — 27— ®
e —
Lot No
Electrical Characteristics Ta=25°C
Item Symbol Condition Min. Typ. Max. Unit
Vee=5V, H=180 Oe (Peak)
Output voltage Vo AC magnetic field §=0" 150 mVp-p
Midpoint potential Va, VB8 | Vec=5YV, H=0 Oe 2.475 2.525 \'
Midpoint potential | Va-Ve | _ _
difference/Output voltage Vo Vee=5Y, H=0 Oe 15 %
. H=180 Qe (Peak)
Total resistance Rt AC magnetic field §=0" 500 650 800 Q
88213-HP
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SONYs DM-232

Equivalent Circuit

1 Vee
Ra ‘{Ro
> f.
20— o4
" Re { 5{51: *
i 7
3 GND

Basic Performance

1) Operation principle
Synthetic magnetic field (a)

//%\\\
/ N
Bias magnetic fild 4 \\ i
H=1800e /\ %1 External magnetic field H
Ve
// L == . Various resistances change according to the direction of the
fslzmz:)nc magnetic @ZZZ@E 4 . combnied bias and external magnetic field.
N . i) When the direction of the synthetic magnetic field is (a),
\\ Ra, Rc : Minimum resistance
N Rs, Ro : Maximum resistance
ii) When the direction of the synthetic magnetic field is (b),

3
External magnetic field H : H
g Ra, Rc : Maximum resistance

Rs, Ro : Minimum resistance
* Device internal structure
(Back of mark face)

2 —C—— 2
///,\\\14,-—> Bias magnetic field
s ——o N '
2) Power supply pin and output pin 3) Sensitivity direction
2 f ee———— —r 3
| 232 Non-Sensitive
A === —~— 4

~+—— Sensitive

—

—O Vce

The ferromagnetic magnetoresistance element differs

Out put from the semiconductor magnetoresistance element and
Differential amplifier hole element in that it responds only to the magnetic
field within the element’s surface. It is not sensitive to

—OGND the magnetic field perpendicular to the element.
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Basic Application
Rotation angular detection

~

o

a Out put

}/ Differential amplifier

Out put

H=1800e h
5]

s |
o° 90° Magnetic field 232
angle 6 [ e e |

Handling precautions
1) Most suitable magnetic field intensity
When the external magnetic field is at H=180 Oe, rotation angle can be detected most effectively.

Out put
A |
|
|
32 fo— ! 90° Magnetic field
. b ~g0° o : angle ¢
|
N H<180 Oe
L/ H=180 Oe
When the external magnetic field H< 180 Oe, output voltage shrinks. H>180 Oe

When the external magnetic field H>180 Oe, the detection angle range shrinks.

When the external magnetic field H<180 Oe, the detection angle range becomes larger. In regions other than
—90° to +90°, the magnetic field combined with the bias magnetic field, shrinks down, which is not advisable.
Also, when the range to be detected is smaller than —90° to +90° it is more advantageous to turn to H>180
Oe.

2) External magnetic field direction
With regards to the bias magnetic field, usage at other than £90° should be avoided. That causes a decrease
in the combined magnetic field intensity, that is not recommended.

O X

%‘.:::232::: ‘==gz32:=l:~"=' %"
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DM-232

Va-Midpoint potential (V)

Va, Ve-Midpoint potential (V)

Vo-Output voltage (mVp-p)

234

252

2%

252

100

Midpoint potential vs.
Magnetic field intensity (1)
L~ I
P ===
- ] [
Vee=5V —‘L——
N [
N T"
e |

H-Magnetic field intensity (Oe)

Midpoint potential vs.
Magnetic field direction

- -~
X " N\
\ 7/ VB
4
/
4
\N ’
7
/
/
AN
N
/ \\ Va
< T
-90 -45 -] 45 90

#-Magnetic field direction (deg)

Temperature characteristics

RT
I~ L
™~
|1
L1 Vo
H=180 Oe
Rotation Magnetic field
Vece=5V
~20 o 20 40 60 80
Ta-Ambient temperature (°C)

Vee Ve
Vee=5V
H=180 Oe

@
8

H

§ H
Rr-Total resistance (Q)

400

Ve-Midpoint potential (V)

Vo-Output voltage (mVp-p)

100

30

Midpoint potential vs.
Magnetic field intensity (2)

f H
GND 7
vee ve
L~
N
J ‘ .
6N ]
Vvee Ve
50 100 150 200

H-Magnetic field intensity (Oe)

Output voltage vs.
Magnetic field intensity

/|

v

4
/

/ } H@o

v ano ]
Vee Ve

H: Peak intensity of AC magnetic field

/ Vee=5V T

Y

50 100 150 200

H-Magnetic field intensity (Oe)
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DM-233

Magnetoresistance Element

Unit: mm

Description Package Outline
DM-233 a magnetic sensor using magnetoresist-

ance effect is composed of ferromagnetic material m

deposited by evaporation on a silicon substrate.lt is )

suitable for angle of rotation detection. ' ﬂ}

Features

e Low magnetic field and high sensitivity : bridge
type stands for large output voltage 7
150mVp-p (Min) at Vcc=5V. H=180 Oe. ‘"

e Fitted with non magnetic ferrite: Usage possible
with magnetization in desired direction or inten- “
sity.

e High reliability : Achieved through silicon nitride
protective film.

045%01

0ast8i
220&03

=S5 01811025
Structure 254 25uax
Ferromagnetic thin film circuit (fitted with non
magnetic ferrite) ' M-118

Applications

e Non-contact angle of rotation detection.

e Contactless potentiometer.
Absolute Maximum Ratings (Ta=25°C)

e Supply voltage ‘ Vce 10 v

e Storage temperature Tstg —30to 100 . °C

Recommended Operating Conditions

e Supply voltage Vee 5 v

e Operating temperature Topr —20to 75 °C
Marking

© = 233 ——°
© ] ED — 1 ®
—_—
Lot No.
Electrical Characteristics (Ta=25°C)
Item Symbol Condition Min. Typ. Max. Unit
Vee=5V, H=180 Oe

Output voltage Vo (Revolving magnetic field) 150 mVp-p

Midpoint potential Va, VB | Vec=5V, H=0 Oe : 2.475 2.525 \'

Midpoint potential | Va-Vs | _ _ o
difference/Output voltage Vo Vee=5Y, H=0 Oe 15 %

. H=180 Oe

Total resistance Rt (Revolving magnetic field) 500 650 800 Q

Note) These characteristics apply to the condition before non magnetic ferrite is bound.
81116-HP
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SONYs DM-233
Equivalent Circuit
1 Vee
RA ‘!‘Rb
Vi Vi
2 ———0 4
Va OT{ ‘Z/ vs
Rs & < Rc
/]
Basic Performance > e
1) Operation principle
Synthetic magnetic field (a)
1 .
Ra Ro Various resistances vary according to the derection of the
Syntheti . c— synthetic magnetic field formed by the external and the bias
fiild (?a)Ic e v 4 magnetic field formed by ferrite.
{7 Y 77 b i ) When the direction of the synthetic magnetic field is (a), (c)

L:
H H L /t: Synthetic magnetic
n— field (d)

o
4

Synthetic magnetic field (c)

* Device internal structure
(Back of mark face)

I —————
L e

N
DY
4

2) Power supply pin and output pin

==
L e —f——

1 ——O Vce
2
v Out put
a " | VY Ditferential amplifier
s 0 GND

Ra, Rc : Minimum resistance
Rs, Ro : Maximum resistance

ii) When the direction of the synthetic magnetic field is (b), (d)

Ra, Rc : Maximum resistance
Rs, Ro : Minimum resistance

3) Sensitivity direction

Non-Sensitive

!

~+— Sensitive

The ferromagnetic magnetoresistance element differs
from the semiconductor magnetoresistance element and
hole element in that it responds only to the magnetic
field within the element’s surface. It is not sensitive to
the magnetic field perpendicular to the element.
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Basic Application
Rotation angular detection

= ~— 233
\ .
2, Synthetic magnetic field
s .
2 Out put N
|/ Differential amplifier
Out put
A Example of synthetic magnetic field
| Synthetic magnetic field
: Bias magnetic field
| 1
45 1 _» Synthetic magnetic i

4
! o P field angle 6 ) External magnetic field
I
!
|
I

Handling precautions

1) Bias magnetic field ,

With DM-233 the bias magnetic field can be set in the desired direction and intensity. (In DM-231 and DM-232
the bias magnetic field is already applied. See Fig. below)

Bias magnetic field Bias magnetic field
180 Oe 180 Oe
-
- —_—— e e
234 232 [
1 o 1 e |

To stabilize the output set the bias magnetic field at an intensity where the element is sufficiently saturated
(150 Oe and over)

2) Relation between bias magnetic field and external magnetic field

o X
233 233 o—————
[ —— 1 e o———

External magnetic field
External magnetic field /<l
Bias magnetic field

Bias magnetic field

To stabilize the output keep the angle between the bias magnetic field and external magnetic field to 90° or
below. (to increase the intensity of the synthetic magnetic field.)

3) When the bias magnetic field is not necessary

Better not use the ferrites without magnetizing. The external magnetic field (signal magnetic field) is absorbed
to ferrite and cannot be applied effectively to the element. When the bias magnetic field is not necessary, use
the DM-230, a type without ferrite.
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Note) Indicates the characteristics in a condition before the ferrite is bonded.

Midpoint potential vs. Midpoint potential vs.
Magnetic field intensity (1) Magnetic field intensity (2)
—~ 254 254 —
%" 252 i / G 1 s 52 4 ﬁ%g“w
o vee b 2 7 e o
et LA
Q. o
"E 250 Vee=5V—— E 2.50 </ Vec=5V
g L NN -
g IS N g z
2 - N == s [ [-=HEET
246 — 246 —
o 50 100 150 200 o 50 100 150 200
H-Magnetic field intensity (Oe) H-Magnetic field intensity (Oe)
Output voltage vs.
Midpoint potential vs. Magnetic field direction Magnetic field intensity
200
ST PiaN y.N A Va
~ / \\ = //‘
s \ &
- / > 150
5 252 7 \ g A
S \ ya \ / 6 M [ /
Q 7 \ V g” /
- \ -
[=4 X va GND = 100
£~ , R~ =G 7
o A} -
= / \ Vee=5V >
2 e\ A / \ H=180 Oe 2
> \ y / Q 50 V
; 248 \ / N\ / Ve g V(i:c=Tv
o 45 90 135 180 228 ° o 50 100 150 200
6-Magnetic field direction (deg) H-Magnetic field intensity (Oe)
Temperature characteristics
- RT ac0
Q
d- 200 \ / a
z N L e
£ V 8
[ =
oy S
8 190 600 z
° w
g p \VD o
s L7 3
.5, 100 H=180 Oe 500 8
o Rotation Magnetic field -
o Vee=5V o
> ao0!
w 1]
-50 o 50 100

Ta-Ambient temperature (°C)
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6) Photo Diodes

Type ‘ Package Features Page

17339 8P SOP | *CD pickup, Silicon PIN photodiode 335
« High sensitivity S=0.5A/W

PHDO03 8P SOP 337

« Pattern custom compatible (max 6 split elements)
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SONY. 1T339

CD Optical Pickup Photodiode

Description Package Outline Unit: mm
1T339 is a photodiode developed for use as a light soton
receiving element for CD optical pickup and is adapt- 127 15t

able for the astigmatism focus servo and 3-spot
tracking servo systems. o |KE

|l

Silicon PIN photodiode. ;h )

M‘MB 045 5!&2

. . §§ ?, r Reference
Applications . 9’y HE \face

Dl

CD optical pickup.

! L H
Absolute Maximum Ratings (Ta=25°C) “ “
o Peak reverse voltage Vr 30 \) ]

e Junction temperature T 100 °C Fox 8 &
o Storage temperature Tstg —40to +100 °C

PD-S-6
Electrical Characteristics
Ta = 25°C
Item Symbol Condition Min. Typ. Max. Unit
Forward voltage VF IF = 10 mA 1.2 \
Dark current o VR = 15V 4.0 nA
C VR =15V, f = 1 MHz Note 1 2.8 3.8 4.8 pF
Inter-pin capacitance
C2 VR =15V, f=1MHz Note 2 3.4 4.4 5.4 pF
Sensitivity S A = 780 nm 0.40 0.50 0.60 A/W
Note) 1. Capacitance between each of devices A, B, C, D and cathode.
2. Capacitance between cathode and device E or F.
E89859-HP
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17339

Acceptance Pattern Diagram

A 8
=
S E F
N
D c
160 a0 | 65 || 65 |40 160
\IO
(Unit: ym)
Fig. 1
Pin Wiring and Connection
45°
Pin 1 indication
Pn4 3 8 7 5 1
A B C D E
Pin 6, Pin 2
Fig. 2
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SONY. PHDOO3

CD Optical Pickup Photodiode

Description Package Outline Unit: mm
PHDOO3 is a photo diode developed for use as a
light receiving element for CD optical pickup and is sol%
adaptable for the astigmatism focus servo and 0 e
3-spot tracking servo systems. AL LS
0.4%%% 045 0a5*%
Features o 7 ol :
o High sensitivity : 0.5A/W (Typ.) H H H '
at 2=780nm, V=15V . I
o Allow the light receiving pattern to be tailored to l jlﬂ 53(( 4@\
the customer's specific requirements. Note that 53l )
the minimum line width of insensitive band is 5um. . *al 'y i \Reterence
:(:‘: < =
Structure bl —
Silicon PIN photo diode “ 1_' ‘ t I
Absolute Maximum Ratings (Ta=25°C) sl Ul el , |
o Peak reverse voltage Vr 30 \' PD-5-6
o Junction temperature Tj 100 °C
o Storage temperature Tstg —40to +100 °C
Electrical Characteristics (Ta=25°C)
Item Symbol Condition Min. | Typ. | Max. | Unit
Forward voltage Ve lIF=10mA 1.2 v
Dark current lo VR=15V in the dark 4.0 | nA
Ci VR=15V, f=1MHz *1 28 | 38 | 48 | pF
Inter-pin capacitance
C2 VR=15V, f=1MHz *2 34 | 44 | 54 | pF
Sensitivity S A =780nm, VrR=15V 0.4 | 05| 0.6 |[A/W
Note #* 1) Capacitance between each of device A, B, C, D and cathode.
* 2) Capacitance between cathode and device E or F.
E89182-HP
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SONYs S » PHD003

Acceptance Pattern Diagram

P
A B
g E ! F
5
D C
- 130 0 0 5 w0 20 130 o
(Unit: zm)
Pin Wiring and Connection
8 7 6 5
Cc D K E .
45°

Pin 1 indication

Pin4 3 8 7 5 1
A B C 0 E F
oO—— -0
K K
Pin 2, Pin 6
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Sony Component Products Company
Sales Offices

__Area Office Address Phone Fax

Southwest 10833 Valley View Street 714/229-4442 714/229-4333
Cypress, CA 90630-0016

Northwest 655 River Oaks Parkway 408/944-4314 408/433-0834
San Jose, CA 95134

Central 1200 N. Arlington Heights Road 708/773-6072 708/773-6068
ltasca, IL 60143

Southeast 1 Copley Parkway, #206 919/380-0786 919/467-2963
Morrisville, NC 27560

Northeast 85 Wells Avenue 617/630-8812 617/630-8890
Newton, MA 02159

Canada 411 Gordon Baker Rd. 416/499-1414 416/497-1774

Willowdale, Ontario M2H 2S6 ext.=2325

Sales Representative Offices:

Alabama: Rep, Inc., 205/881-9270

Alaska: Sony, 408/432-0190

Arkansas: B-P Sales, 214/234-8438

Arizona: Reptronix, 602/230-2630

California: (San Diego) Addem, 619/729-9216
(Los Angeles) Varigon, 818/594-5089 (Cameras)
(Los Angeles) HT Sales, 714/583-1488 (Semi)
(Bay Area) Brooks, 415/960-3880
(Sacramento) Brooks, 916/676-2025

Colorado: Electrodyne, 303/695-8903

Connecticut: Tech Rep, 617/272-5965

Delaware: S-J Assoc., 703/5633-2233

District of Columbia: S-J Assoc., 703/5633-2233

Florida: Sigma, 813/789-5522

Georgia: Rep, Inc., 404/938-4358

Hawaii: Brooks, 415/960-3880

Idaho: (South) Electrodyne, 801/264-8050
(North) Northwestern Component, 206/828-2104

lllinois: (North) Micro-Tex, 708/765-3000
(South) Sony, 708/773-6072

Indiana: Giesting, 317/844-5222

lowa: J.R. Sales, 319/393-2232

Kansas: Sony, 708/773-6072

Kentucky: Giesting, 606/873-2330

Louisiana: B-P Sales, 214/234-8438

Maine: Tech Rep, 617/272-5965

Maryland: S-J Assoc., 703/533-2233

Massachusetts: Tech Rep, 617/272-5965

Michigan: Giesting, 313/478-8106

Minnesota: Vector Sales, 612/631-1334

Mississippi: Rep, Inc., 205/881-9270

Missouri: Sony, 708/773-6072

Montana: (East) Electrodyne, 801/264-8050
(West) Northwestern Component, 206/828-2104

Nebraska: Vector Sales, 612/631-1334

Nevada: (North) Brooks, 415/960-3880
(South) Reptronix, 602/345-4580

New Hampshire: Tech Rep, 617/272-5965

New Jersey: (North) S-J Assoc., 516/536-4242
(South) S-J Assoc., 609/866-1234

New Mexico: Reptronix, 505/292-1718

New York: (Metropolitan) S-J Assoc., 516/536-4242
(Upstate) Tri Tech, 716/385-6500

North Carolina: (East) Rep, Inc., 919/469-9997
(West) Rep, Inc., 704/563-5554

North Dakota: Vector Sales, 612/631-1334

Ohio: (Cleveland) Giesting, 216/261-9705
(Cincinnati) Giesting, 513/385-1105

Oklahoma: B-P Sales, 214/234-8438

Oregon: Solsten Microelectronics, 503/620-3285

Pennsylvania: (East) S.J. Assoc., 609/866-1234
(West) Giesting, 412/828-3553

Puerto Rico: D. K. Marketing 809/765-5380

Rhode Island: Tech Rep, 617/272-5965

South Carolina: Rep, Inc., 704/563-5554

South Dakota: Vector Sales, 612/631-1334

Texas: (Austin) B-P Sales, 512/346-9186
(Dallas) B-P Sales, 214/234-8438
(Houston)B-P Sales, 713/782-4144
(El Paso County) Reptronix, 505/292-1718

Tennessee: Rep, Inc., 615/475-9012

Utah: Electrodyne, 801/264-8050

Vermont: Tech Rep, 617/272-5965

Virginia: S-J Assoc., 703/533-2233

Washington: Northwestern Component, 206/828-2104

West Virginia: Giesting, 513/385-1105

Wisconsin: (West) Vector Sales, 612/631-1334
(East) Micro-Tex, 414/542-5352

Wyoming: Electrodyne, 801/264-8050



Distributor Offices:

Alabama:
Huntsville
Arizona:
Phoenix
California:
Los Angeles
El Monte
Ft. Valley
Saratoga
Irvine
Irvine
Los Angeles
Los Angeles
Milpitas
Orange

Sacramento
San Diego
San Diego
San Diego
San Jose
San Francisco
Colorado:
Denver
Connecticut:
Danbury
Milford
Wallingford
Florida:
Deerfield
Ft. Lauderdale
Orlando
Tampa
Winter Park
Georgila:
Atlanta
Norcross
Illinois:
Chicago
Chicago
Indiana:
Indianapolis
Kansas:
Kansas City
Overland Park
Maryland:
Columbia
Columbia
Silver Springs
Massachusetts:
Andover
Boston
Burlington

Wilmington
Michigan:
Livonia

Minnesota:
Minneapolis
Missouri:
St. Louis

Marshall, 205/881-9235
Marshall, 602/496-0290

Milgray, 805/484-4055

Marshall, 818/307-6000

Bell Micro, 714/963-0667 (Semi)
Western Micro, 408/725-1660
Marshall, 714/458-5395

Milgray, 714/753-1282

Marshall, 818/878-7000
Western Micro, 818/707-0377
Bell Micro, 408/434-1150 (Semi)
Western Micro, 714/637-0200 or
818/356-0180

Marshall, 916/635-9700

Aegis, 619/729-2026

Marshall, 619/578-9600
Western Micro, 619/453-8430
Merit, 408/434-0800

Marshall, 408/942-4600

Marshall, 303/451-8444

Phase |, 203/791-9042
Milgray, 203/878-5538 or 800/922-6911
Marshall, 203/265-3822

Vantage, 305/429-1001 (Semi)
Marshall, 305/977-4880

Marshall, 407/767-8585

Marshall, 813/573-1399

Milgray, 407/647-5747 or 800/432-0645

Marshall, 404/923-5750
Milgray, 404/446-9777 or 800/241-5523

Milgray, 708/202-1900
Marshall, 708/490-0155

Marshall, 317/297-0483

Marshall, 913/492-3121
Milgray, 913/236-8800

Milgray, 301/621-8169 or 800/638-6656
Vantage, 301/720-5100 (Semi)
Marshall, 301/622-1118

Vantage, 508/687-3900 (Semi)
Marshall, 508/658-0810
Western Micro, 617/273-2800 or
800/345-2921

Milgray, 508/657-5900

Marshall, 313/525-5850

Marshall, 612/559-2211 or 1014

Marshall, 314/291-4650

New Jersey:
Clifton Vantage, 201/777-4100 (Semi)
Fairfield Marshall, 201/882-0320
Elmwood Park Phase 1, 201/791-2990
Mt. Laurel Marshall, 609/234-9100
Marlton Milgray, 609/983-5010 or 800/257-7111
Marlton Western Micro, 609/596-7775
Parsippany Milgray, 201/335-1766
New York:
Binghamton Marshall, 607/798-1611
Farmingdale Milgray, 516/420-9800 or 800/MILGRAY
Long Island Marshall, 516/273-2424
New York Chori America, 212/563-3264 (Cameras)
N. Lindenhurst Phase |, 516/957-4900
Rochester Marshall, 716/235-7620
Pittsford Milgray, 716/834-9405
Smithtown Vantage, 516/543-2000 (Semi)
North Carolina:
Raleigh Marshall, 919/878-9882
Raleigh Milgray, 919/790-8094
Ohio:
Cleveland Marshall, 216/248-1788
Cleveland Milgray, 216/447-1520 or 800/321-0006
Columbus Marshall, 614/891-7580
Dayton Marshall, 513/898-4480
Oklahoma:
Tulsa Marshall, 918/622-7151
Oregon:
Beaverton Western Micro, 503/629-2082
Portland Marshall, 503/644-5050
Tigard Daitron, 503/620-2879 (Cameras)
Pennsylvania:
Pittsburgh Marshall, 412/788-0441
Texas:
Austin Marshall, 512/837-1991
Dallas Marshall, 214/233-5200
Dallas Milgray, 214/248-1603 or 800/637-7227
Dallas Industrial Vision, 800/627-6734 (Cameras)
Houston Marshall, 713/895-9200
Houston Milgray, 713/240-5360
Utah:
Salt Lake City  Marshall, 801/973-2288
Salt Lake City  Milgray, 801/261-2999
Washington:
Redmond Western Micro, 206/881-6737
Redmond Merit, 206/869-7557
Seattle Marshall, 206/486-5747
Wisconsin:
Milwaukee Marshall, 414/797-8400
Canada:
Montreal Marshall, 514/694-8142
Montreal Milgray, 514/426-5900
Ottawa Marshall, 800/465-6640
Ottawa Milgray, 800/268-3315
Toronto Marshall, 416/458-8046
Toronto Milgray, 416/756-4481
Vancouver Marshall, 800/465-6640






