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PREFACE

The history of Sony semiconductors began over 30 years ago in 1954, with
the first commercial 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 present-
ly 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 1988 by Sony Corporation
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1. Index by Usage

1) Variable Capacitance Dlodes
Silicon Epitaxial Planer

Type Application Feature Page
1T32/T/A/AT | UHF/VHF tuning Small package 53
AC=3% (type A is 2%)
17362 UHF/VHF tuning Supir minimold package of 1T32, 56
AC=3%
1T33/T/A/AT | CATV tuning Small package 59
AC=3% (type A is 2%)
1T33C/1T33CT| CATYV tuning Small package 62
AC=2%
17359 FM/TV tuning Small package 65
AC=3%
17363 CATYV tuning Super minimold package of 1T33C, 67

AC=3%

Note) AC: Maximum capacitance deviation for same rank.

2) Laser Diodes

GaAlAs Visible Laser Diode

disc and laser printer

Single mode,
Wavelength=820nm

Type Application Feature Page T
SLD103U CD/VD pick up light Small package (¢5.6mm), 74
source Low noise S/N=88dB
Wavelength="780nm
SLD201U/V Light source for optical High power output P,=20mW, 78
disc and laser printer Low noise S/N=80dB
Wavelength="780nm
SLD202U/V Communications High power output Py=25mW, 81
Solid-state laser pumping, | Low noise S/N=80dB
| Medical Wavelength=820nm
SLD201U/V-3 | Light source for optical High power output Py=50mW, 84
disc and laser printer Low noise S/N=380dB
Wavelength=820nm
SLD202U/V-3 | Communications High power output Py=50mW, 87
Solid-state laser pumping, | Low noise S/N=_80dB
Medical Wavelength=820nm
SLD203V Light source for optical- High power output Py=30mW, 90
disc and laser printer Single mode,
Wavelength="780nm
SLD204V Light source for optical High power output P,=40mW, 92




2) Laser Diodes (continued)
GaAlAs Visible Laser Diode

Solid-state laser pumping,
Medical

Wavelength=770-840nm

Type Application Feature Page

SLD301V Communications High power output Py=100mW, 94
Solid-state laser pumping, | Wavelength="770-840nm
Medical

SLD301W Communications High power output Py=100mW, 96
Solid-state laser pumping, | Wavelength=770-840nm
Medical

SLD302V Communications High power output P,=200mW, 98
Solid-state laser pumping, | Wavelength="770-840nm
Medical

SLD302W Communications High power output P,=200mW, 100
Solid-state laser pumping, | Wavelength="770-840nm
Medical

SLD303V Communications High power output Py=500mW, 102
Solid-state laser pumping, | Wavelength="770-840nm
Medical

SLD303W Communications High power output Py=500mW, 104
Solid-state laser pumping, | Wavelength="770-840nm
Medical

SLD304V Communications High power output P,=1000mW, 106
Solid-state laser pumping, | Wavelength="770-840nm
Medical

SLD304W Communications High power output P;=1000mW, 108

* SLD300 series will have other packages available during 1988:
S = Open heat sink
WT = TO-3 with a built-in TE cooler

X = Flat

XT = Flat with a built-in TE cooler




3) Field Effect Transistors
(A) Silicon N-Channel junction FET

Type Application Feature Page
28K 121 Low frequency, Low noise | General purpose FET 114
amplifier, high frequency TO-92
amplifier
25K 125 UHF amplifier Wide dynamic range 119
IDDS=4O to 75mA
TO-92
2SK152 Preamplifier for camera Forward transfer admittance 128
and video [ Y¢ |1=30ms
TO-92
2SK300 Preamplifier for camera Forward transfer admittance 135
and video I Yy, [=30ms
3 pin minimold
3) Field Effect Transistors
(B) AlGaAs/GaAs N-Channel HEMT (High Electron Mobilty Transistor)
Type Application Feature Page
2SK676 Low noise microwave High gain low noise, NF Max.=1.4dB 142
amplifier (f=12GHz)
Ceramic package
2SK677 Low noise microwave High gain low noise, NF Max.=1.4dB 146
amplifier (f=12GHz)
Ceramic package
2SK676H5 Low noise microwave High gain low noise, NF Max.=1.4dB 150
amplifier (f=12GHz)
Chip
2SK677H5 Low noise microwave High gain low noise, NF Max.=1.4dB 157
amplifier (f=12GHz)
Chip
2SK877 Low noise microwave Low Noise 164
amplifier Low Cost
Ceramic package
2SK878 Low noise microwave Low Noise 168
amplifier Low Cost

Ceramic package




3) Field Effect T

ransistors

(C) GaAs N-Channel Dual Gate MES FET

Type Application Feature Page
3SK164/-M UHF amplifier, mixer, Incorporates gate protection diode, High 172
oscillator power gain PG Max=22dB, Low noise NF
(Typ.)=1.2dB(F=800MHz)
4 Pin minimold
35K165 UHF amplifier, mixer, Low input capacitance Ciss=0.5pF, High 177
oscillator power gain PG Max=20dB, Low noise NF
(Typ.)=1.2dB(F=800MHz)
4 Pin minimold
35K 166 UHF amplifier, oscillator | High forward transfer admittance 181
| Y, 1=40ms, Low noise
(NF)=1.2dB(F=800MHz)
4 Pin minimold
4) Magneto-Resistance Elements (* SDME)
NiCo Thin Film
Type Application Feature Page
DM-106B Detection of number of General-purpose Type (2.3KQ Typ.) 187
revolutions, Other general
purposes
DM-110 Detection of number of High resistance Type (280KQ Typ.) 191
revolutions, Position
detection
DM-111 Detection of number of High resistance Type (650K Typ.) 197
revolutions, Position
detection
DM-211 Detection of revolution Matching with multipole ring magnet 203
speed (Wavelength=4.52mm)
2-output of phase difference 90°

* Sony Divider-type Magneto-Resistance Element




1. List of Model Names

Type Page Type Page Type Page
1T32/T/A/AT 53 2SK677H5 157 SLD201U/V-3 84
1T33/T/A/AT 59 2SK877 164 | SLD202U/V-3 87
1T33C/1T33CT 62 25K878 168 | SLD203V 90
1T359 65 3SK164/-M 173 SLD204V 92
1T362 56 38K 165 177 SLD301V 94
17363 67 3SK166 181 SLD301W 96
2SK121 114 DM-1068B 187 SLD302V 98
2SK125 119 DM-110 191 | SLD302wW 100
25K 1562 128 DM-111 197 SLD303V 102
28K300 135 DM-211 203 SLD303wW 104
2SK676 142 SLD103U 74 SLD304V 106
2SK677 146 SLD201U/V 78 SLD304W 108
2SK676H5 150 | SLD202U/V 82

* SLD300 series will have other packages available during 1988:
S = Open heat sink

WT = TO-3 with a built-in TE cooler

X = Flat

XT = Flat with a built-in TE cooler
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2. Description

1) Nomenclature of Sony Semiconductors
Names of Sony FET devices are based on the semiconductor nomenclature method of the

Japan Industrial Standards (JIS C7012). For other semiconductors (diodes, laser diodes and
magnetoresistance elements), Sony’s own nomenclature is used. The following is an explana-
tion of how each device is named.

(1) Nomenclature of diodes
T 0O00d

Indicates the product No. for each individual device.

Indicates the symbol of a Sony diode.

(2) Nomenclature of laser diodes
St OOoo O

L—— Indicates a package type (alphabet).

Indicates the product No.

Indicates the symbol of a Sony laser diode.

(3) Nomenclature of field effect transistors
No.1 No.2 No.3 No.4 No.5

(Figure)  (Letter) (Letter)  (Figure) (Suffix)

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 exam-
ple, “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 suffix uses letters in sequence (A, B, C, ...) each time the device specifications
are modified.

- 11 -



(4) Nomenclature of magnetoresistance elements

DM - 0000

Elements.

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-

Improvement mark
Indicates the product No. for each individual device.

Indicates the symbol of the Sony Magnetoresistance

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.
e 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
® Fluctuation of input signals
® Input of abnormal pulses
For pulse application usage, be careful
with the Area of Safe Operation (ASO), op-
eration amplitude, peak voltage and current.

12 -



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

barrier diodes)

Item Symbol Definition
Peak reverse Vam The maximum allowable value of AC voltage applied in re-
voltage verse where the average voltage is kept below Vr
Reverse voltage VR Maximum allowable value of DC voltage applied in reverse
Maximum allowable value of average rectifying current or
Forward current 3 .
DC current that can be applied
. The maximum allowable value of ambient temperature
Operating S . o
Topr where operation is possible under normal heat dissipating
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 due to internal power
dissipation (PD) of the diode itself
Storage The lower and upper limit of the ambient temperature that
9 Tstg should not be exceeded when the diode is stored in a state
temperature

of non operation

13-




2-1) Electrical Characteristics of Variable Capacitance Diodes

distortion

Item Symbol Definition
Reverse break- Vem 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 Co Pin interval capacitance when a 2V reverse voltage is ap-
capacitance plied
Capacitance Ratio of the pin interval capacitance when a 2V reverse
) C2/Czs ) .
ratio voltage is applied
Series . . , - "
. rs 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“Cmm X100 (%)
same rank Crin
The capacitance variation rate is expressed through the fol-
Capacitance n lowing formula
variation rate v dc
n=-"Tav
High frequency distortion is expressed through the following
High frequency P formula

1f1 dC 4(1 dCY? 9
p_?{_g.w__s_(ﬁo-dv)}xﬂ)O(/o)

~ 14 —




2-2) Electrical Characteristics of Photo Diodes

Item Symbol Definition
Forward voltage VE 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 lntgrval Cs Capacitance between focus diode and cathode
capacitance
Pin mtgrval C2 Capacitance between tracking diode and cathode
capacitance
Sensitivity S The amount of photocurrent per unit incident light at a stand-

ard wavelength

2-3) Electrical Characteristics of the Schottky Barrier Diodes

Item Symbol Definition
. . Capacitance between anode and cathode under normal
Pin capacitance Cr Iy
conditions
. Loss occurring after frequency conversion under normal
Conversion loss Lc -
conditions
Series resistance Rs Normal forward bias series resistance

— 15—




3) Absolute Maximum Ratings of Laser Diodes

Item Symbol Definition Optical Power Output vs. Forward Current.

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

Optical power
output

Maximum allowable voltage when
Reverse-voltage VR reverse bias is applied to either the

laser diode or photodiode. ‘g
5
X Range of case temperatures within o
Operating . . ]
Topr | which the device may be safely 2
temperature
operated. 2
8
Storage Range of case temperatures within b=
g Tstg | which the device may be safely o
temperature
stored.
Case Device temperature measured at the Forward current
Tc
temperature base of the package.

3-1) Electro-Optical Characteristics

Item Symbol Definition

Forward Current I Current through the laser diode under forward bias.

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

The forward current through the laser diode necessary to pro-

Operating Current lop duce its specified optical power output.

The forward voltage across the laser diode when the device

ing Voltage Y/ . e .
Operating Voltag op produces its specified optical power output.

—16 —
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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-
W | h
avelengt 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.
The laser beam’s full width, half-maximum intensity points
FWH h llel ndicular to the junc-
Beam Divergence | 6/, 6.1 ('W M), measured both parallel and perpendicular ju
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 A4¢/, 4¢L | dicular to the junction plane.
T >
5 8
% 3
§ Q Displacement of the laser diode chip with respect to the device
. package. 4x and 4y are measured as the planer displacement
ax,4y,4
Position X4y, 4z 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
'/' =
Alr
The incremental change in the laser diode junction tempera-
Thermal . - o
. ture for an incremental change in the power dissipation of
Resistance .
the laser chip.
Noise 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.

Ratio

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.




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.

— 18 -




(4) Maximum ratings of FET

Item Symbol Definition
Drain to Gate Vbso Maximum voltage applicable across drain and gate when
Voltage the source is open.
Source to Gate Maximum voltage applicable across source and gate, when
VsGo o
Voltage the drain is open.
) Maximum DC current applicable to the drain continuously,
Drain Current Ip o o
within the allowable channel dissipation.
Gate Current s M.ax.|mum DC current appllca‘bIe. to' the gate continuously,
within the allowable channel dissipation.
Maximum channel dissipation that can be continuously con-
Allowable Power o S, .
L 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 ¥9 | should not be exceeded when the device is stored.

- 19 —




4-1) FET Electrical Characteristics

Item Symbol Definition
Drain to Gate Vbco Drain to Gate voltage with Source open
voltage
Source to Gate VsGo Source to Gate voltage with Drain open
voltage
Gate to Source Vass Gate to Source voltage with Drain-Source Short
voltage
Drain to Source VDsx Drain to Source voltage under normal conditions
voltage
Gate to Source Vas(ore)
Vaisorr) | Gate to Source cutoff voltage under normal conditions
cutoff voltage
VaGas(oFF)

Drain current lbss Drain current with Gate-Source Short

lass
Gate cutoff lc1ss 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

[cPote} .
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 I 1
Input capaci- '_p Input admittance: Yi=—+ jo Cip
Cip lip

tance

] § R




Item Symbol Definition
Output resist- r
ance, Output Cop Output admittance: Yo = + jow Cop
capacitance P °p
Feedback Crss Drain-Gate capacitance with Common Source
capacitance Cdg Drain-Gate capacitance under normal conditions
Gate t9 Drain Cgd Gate-Drain capacitance with Gate-Source Short
capacitance
Gate tg Source Cgs Gate-Drain capacitance with Gate-Source Short
capacitance
Input . .
. Ciss Input capacitance with Common Source

capacitance

Ratio of input voltage AVas and output current Alo under
Forward transfer normal conditions

. |st|
admittance IVio| = Alp
s AVas

Reverse transfer Stz Reverse transfer coefficient with input and output terminated
coefficient by characteristic impedance.

en=V4KkTRn
Inout equivalent K: Boltzmann's constant
noFi)se vglta o en T: Absolute temperature (°K)

9 1/f noise added to Johnson Noise generated at equivalent

Noise resistance Rn

Egivgzr gan PG Maximum power gain under normal conditions
— Input signal vs. Noise ratio
F = > - .

Noise figure N Output signal vs. Noise ratio
Gain G Power gain under matching conditions leading to NF mini-
(NF minimum) @ mum
Inter modulation IMD Third distortion component level (dB) at 0dB signal level

-21 -




(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 o Magnetoresistance functions during operation.
Storage Tat Allowable ambient temperature for storage without opera-
temperature s tion.

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

Vee

% * (f
Ra . L
RAZ ZRe
@) ve Ve (2) O—¢ +——O0@B) Va
Re 3 2Ro
Re
® @
GND GND
3-pins 4-pins
% Refer to the Equivalent circuit.
ltem Symbol % Definition Unit
3-pins Magnetoresistance Element
Total resistance Rr R.T:RA + Re . kQ
4-pins Magnetoresistance Element
Rr=(Ra + Rs)/(Rc + Rp)
Output voltage amplitude for pins (2) and
Output voltage Vo (3). Measure Magnetoresistance Element at mVp-p

rotary magnetic field for pin 3, and at AC
magnetic field for pin 4.

—22 -




Item Symbol Definition Unit
Ve, Va and Vs voltages (DC voitage)
™\ /1 vo
VC \-Z—> \/ Ve, Va, Ve
Midpoint voltage Va Vv
VB
Measure Magnetoresistance Element at rot-
ary magnetic field for pin 3, and at AC
magnetic field for pin 4.
S . Difference between center Potentials Va and
Midpoint Potential [Va=Ve| Vs of pin 4 Magnetoresistance Element. mv
R.: Resistance value when current crosses
with the magnetic direction, orthogonal-
ty.
. . Ap R/: Resistance value when current is parallel | %
Resistance change ratio — e
P) to magnetic direction.

Then, the resistance change ratio is

Rir—Ry
T X 100

FG Fluctuation

Fluctuation of the output waveform on the
time axis.

FG fluctuation = T x 100

AT
—a

%

- 23 -~




3) Quality Assurance and Reliability Test Standards

1) Quality Assurance

The quality and reliability of semiconductor
products is ensured at the designing and
manufacturing stages. Our basic policy is ZD
(Zero Defects).

In addition to inspections executed during
these processes and final checks, a sam-
pling inspection for every consignment lot is

Periodic Reliability Test"

held to determine whether the quality level
has been kept or not.

(2) Reliability
Reliability assessment is
through periodic reliability tests.
The following chart illustrates an example.

conducted

Item No of Testing Hours LTPD? (%)
Electrical Characteristics Test To determine the initial quality level, some
types are selected and tested again.

Life Test

high temperature operation up to 1000 h 10%

high temperature with bias up to 1000 h 10%

high temperature storage up to 1000 h 10%

low temperature storage up to 1000 h 10%

high temperature and high

humidity storage up to 1000 h 10%
high temperature and high
humidity with bias up to 500 h 10%

pressure cooker up to 200 h 10%
Environmental Test

soldering heat resistance 10 sec 15%

heat cycle 10 cyc 15%
Mechanical Test

solderability Japan Industrial 15%

length strength Standard (JIS) 15%
Other Tests

If necessary, tests are selected according to

JIS C7021 and EIAJ SD121.

Note:

1) These tests are selected by sampling standard.

2) Lot Tolerance Percent Defective

These tests and inspection data are not only for the estimation of quality but also serve as
data for the improvement of design and wafer processes.
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Reliability Test Standard for Acceptance of Products

centrifugal acceleration

each direction

. Supply No of o
Types of Test Condition Voltages | Testing Hours LTPD (%)
high temperature Ta=125°C, 150°C Typ. 1000 h 5%
operation
high temperature inpo o o
with bias Ta=125°C, 150°C Typ. 1000 h 5%
high temperature Ta=150°C 1000 h 5%
storage
low temperature Ta=_65°C 1000 h 59
storage
high temperature and |, _ggec gsorpH 1000 h 5%
high humidity storage
high temperature and ope o Typ. o
high humidity storage | 1200 © 85%RH 1 onianopy| 1000 N 5%
= o Oo
pressure cooker Ta=121°C 100%RH . 200 h 5%
30 pounds per square inch
temperature cycle Ta=-65°C to +150°C 100 cyc 10%
heat shock Ta=0to +150°C 5 cyc 10%
soldering heat resistance | T solder=260°C 10 sec 10%
solderability T solder=230°C (rosin type flux) 5 sec 10%
. N A 150(.)6 . 3 times for 10%
mechanical shock half part of sinusoidal wave . .
each direction
of 0.5 ms
XY, Z 20G 16 minutes for
vibration 10 Hz to 2000 Hz to 10 Hz (4 min) S 10%
. : . . each direction
sinusoidal wave vibration
constant acceleration X, Y, 2 20,000G 1 minute for 10%

—25—




" Suppl No of
Types of Test Condition Voltzgé/s Testing Hours LTPD (%)
fall by gravity falling from the height of 75 cm 3 times 10%

to maple plate by gravity

lead strength
(bend)
(pull)

Japan Industrial Standard (JIS)

electrostatic strength

Device design is reviewed, when electrostatic
strength below standard supplies surge voltage to each pin
under C=200pF and Rs=0( conditions.
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4) Laser Diodes

4-1) Introdction

The semiconductor laser diode is a rapidly
growing field driven by many applications,
such as Compact Disc players for consumer
use and laser printers for office use.On the
low end of the power scale are the 3 to 10
mW,780 nm lasers intended primarily as light
sources for Compact Disc and Video Disc
players,laser printers,bar-code readers,and
optical LAN systems.Power levels in the 10 to
100 mW range are suitable for fiberoptic
communications and writable/erasable opti-
cal disks such as WORM (Write-Once Read-
Many) and MO (Magneto-Optical) systems.Up
until now,no laser manufacturer has been
able to offer lasers above 500 mW in com-
mercial quantities.

Sony has been conducting research on
MOCVD technology since the early 1970’s,
and in 1979 the first visible laser diode fa-
bricated by MOCVD was successfully operat-
ed in CW mode.Further development cul-
minated in the introduction of the low noise,
long life laser (SLD101U) for Compact Disc
players in 1984.This 780 nm gain-guided laser
features low noise,low cost and high reliabil-
ity made possible by the high uniformity,pro-
ductivity and quality of the starting MOCVD
epitaxial substrate.A slanted glass cap on the
package is used to correct and reduce the
astigmatism inherent with gain-guided lasers
down to levels comparable to index-guided
lasers.

The SLD101U was followed by various im-
proved models as shown at right, reflecting

the continuous improvements made on the

original product to reduce size, improve perfor-
mance and meet the market requirements.
In the medium power range up to 100 mW,
Sony currently offers both gain-guided and
index-guided lasers.The gain-guided types
are called TAPS (Tapered Stripe) and the
index-guided types are called SAN (Self-
Aligned Narrow Stripe),to indicate the differ-
ences in structure and optical confinement.

MODEL FEATURE

SLD101U | First compact disc laser diode
with slanted cap glass to
correct astigmatism

Laser chip mounted on silicon
photodiode to simplify assem-
bly and screening

New miniaturized package,
jointly developed by Sony and
Sharp

SLD102U

SLD103U

Gain-guided lasers (eg.SLD201U,SLD202V)
offer multiple-mode spectra which minimize
mode hopping noise,and the simple epitaxial
structure allows high reliability and low-cost
designs.The unique tapered stripe cavity
produces a single-lobed far-field pattern.The
astigmatism can be corrected by means of a
slanted glass cap on the package to typically
less than 10 microns.Optical designers who
prefer to do their own correction (by using a
cylindrical lens,for example) can obtain the
lasers with a flat glass cap.

Index-guided lasers (eg.SLD203V,
SLD204V) offer single-mode spectra,a low
threshold current level,and a small level of
astigmatism of around 5 to 7 microns.These
lasers are particularly suited for high-density
optical disks,such as the 12-inch and 514
-inch WORM systems and erasable MO sys-
tems.

It has generally been assumed that the
width of the laser cavity cannot be made
arbitrarily large in a semiconductor laser due
to the imperfections and inhomogeneity in the
epitaxial layer,causing uneven current den-
sities and optical amplification.Prototype
lasers above 100 mW have all been realized
using multiple-stripe parallel structures.This
method has major problems with production
yield,as well as the resulting beam quality.

Sony has successfully demonstrated that it
is possible to fabricate a single broad-stripe
laser capable of delivering more than 1 watt of
radiant power.This has been made possibie
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by means of the very high quality and uni-
formity achievable with MOCVD crystals
together with the device processing technol-
ogy.With other competing technologies such
as Liquid Phase Epitaxy (LPE),it is not pos-
sible to obtain adequate uniformity of the
water surface to allow fabrication and proper
operation of these broad-stripe lasers with
very simple structures.

There are numerous potential applications
for lasers of this power,particularly in medical,
industrial, and energy fields. A typical
example would be the pumping of YAG
lasers.The small sizehigh reliability,small
power consumption,and the possibility of
fine-tuning the laser wavelength (using TE
coolers) to match the YAG absorption spec-
tra,are significant advantages.Other new
applications,such as automobile collision
avoidance,free-air optical communications,
and liquid-crystal panel excitation are but
only a few of the infinitely many possible uses
of these high power lasers.Sony welcomes
ideas for new and innovative uses of these
lasers,as well as suggestions for exploring
possibilities of conducting custom or joint
development with customers to tailor the
products for specialized markets and needs.

4-2) STRUCTURE OF LASER DIODES

The structure of Sony’s laser diodes can be
classified into three general categories: TAPS
(Tapered stripe), SAN (Self-aligned narrow
stripe) and BROAD-AREA.

TAPS lasers are gain-guided, narrow stripe
lasers with a tapered stripe width (narrow at
the cavity edges, see Fig 1) in order to
generate a single-lobed far-field beam pattern.
This structure is employed in the SLD100
series and part of the SLD200Q series lasers.

SAN lasers are index-guided, narrow stripe
lasers, fabricated using an advanced two-
step epitaxial process. The SLD203V and
SLD204V are lasers of this category (Fig 2).

Broad-area, single stripe lasers are a recent
addition to Sony’s laser product line. They

are used for the SLD300 series. This structure,
shown in Fig 3, is suitable for producing large
optical power. In contrast to multiple-stripe
structures used by many laser manufacturers,
the single-stripe approach is more simple,
resulting in higher reliability, better production
yield, and above all, a better beam quality.
The fabrication process is basically identical
to that of TAPS lasers.

TAPS Laser Fabrication
——
4

Epitaxial Growth E

Metal ion

i %

4
==
TAPS Laser Chip structure

Tapered Stripe

P-GaAs(Cap Layer)
P-Alx Gat-xAs(Cladding Layer)

y yer)
n-Alx Gal-xAs(Cladding Layer)

~=7 n-GaAs(Substrate)

300 um ———=

TAPS : Tapered Stripe

Fig 1
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SAN Laser Fabrication
—
4
First Epitaxial Growth E

Channel Stripe Etch %
o, Zorry

Second Epitaxial Growth
Ifhmlc Metal Definition %

SAN Laser Chip Structure

Top Electrode

Py
\ = § n-GaAs(Blocking Layer)
P-AlyGat-yAs(Active Layer)

250um

0-AIXGal-xAS
™ (Cladding Laven
n-GaAsiSubstrate)

Bottom Electrode
N Lasing Cross Section

SAN: Self Aligned Narrow stripe

Fig 2

BROAD AREA LASER CHIP STRUCTURE

Ti/Au electrode

p-electrode

high-resistivity

layer 7 T p-cap layer

lasing region —f S p-clad layer
e Y active layer
ST i “—L n-clad Iazer

n-substrate —

n-electrode __~
(Ti/Pt/Au)

stripe width

Fig. 3

Various Package Types

TYPEV

9 mm diameter,
flat glass cap

TYPEU

9 mm diameter,
slanted glass cap

Fig. 4

TYPEW
TO-3
flat. glass cap
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4-3) Optical Properties

Sony’s laser diodes operate in the visible
and near-infrared section of the electromag-
netic spectrum,between 760 and 840
nanometers.With the exception of two models
(SLD203V and SLD204V),all are gain-guided
lasers.This section describes briefly the major
optical characteristics of Sony’s laser diodes.

4-3-1) Longitudinal Mode

The longitudinal mode,or spectral content,
of a laser diode’s output beam is determined
primarily by the semiconductor material of the
diode chip,the dimensions of the lasing cav-
ity,and the mode of optical confinement (ie.
gain-guided or index-guided).Gain-guided
lasers generally exhibit longitudinally multi-
mode oscillations whereas index-guided
lasers are single-mode,as shown in Fig 5 and
6 The individual peaks of a multi-mode spec-
trum are evenly spaced,and the typical width
of a single peak is less than 0.01 nanometers.
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4-3-2) Transverse Mode

The transverse mode determines the spa-
tial distribution of the radiant power across
the beam.All laser diodes with thin active
layers operate in the fundamental (first-order)
transverse mode,also known as the TEMoo
mode.The SLD100 and SLD200 series display
single-lobed far-field beam patterns.The
SLD300 series also display “nearly single-
lobed” far-field patterns,making them easy to
focus and concentrate the beam.Typical far-
field patterns of an SLD201V and SLD303V
are shown in Fig 7 and 8,respectively.
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4-3-3) Astigmatism

The two beam components 6, (theta par-
allel) and 4, (theta perpendicular) of a laser
diode’'s beam originate at different points.The
parallel component originates at the laser
chip’s facet,while the perpendicular compo-
nent originates within the chip,typically 3to 7
microns for index-guided lasers and 20 to 30
microns for gain-guided lasers,as shown in
Fig 9.This difference in focal point results in
astigmatism.

LD chip

~ 20~30 4
sl Vi — 8/ gL
] 1 —_—
1
1 ‘
l
single mode laser muiti mode laser single mode laser, multi mode laser
Fig9
o~
8 e
In order to reduce the inherently large °
astigmatism of gain-guided lasers to levels ° o
comparable with index-guided lasers,Sony ® S

©200sm
0250pm

employs slanted glass caps on its laser pack-
ages.Flat-cap packages are also available if
astigmatic correction is not desired.Fig 10
shows the relationship between astigmatism,
coma and tilt angle of the glass cap for two
different glass thicknesses.All current Sony
lasers have a glass thickness of 250 microns.
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4-3-4) Temperature Dependence dependence of operating current,wavelength,

The various optical properties of a laser beam characteristics, and photodiode
diode exhibit a dependence with junction current(All data are typical examples,and the
temperature and operating current (or power) actual characteristics will vary from device to
level.Shown below and on the following device).

pages are some examples of the temperature

Operating Current vs. Temperature
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WAVELENGTH (nm)

OUTPUT POWER (mW)

Wavelength vs. Temperature
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Light-Current Characteristic
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Far-Field Pattern vs. Temperature
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MONITOR CURRENT (mA)

Slope Efficiency vs. Temperature

SLOPE EFFICIENCY (mW/mA)
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Monitor Current vs. Temperature
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4-3-5) Output Power Dependence the design of the optical systems which
The operating current (and power) of the incorporate these laser diodes are shown

laser diode influences the optical properties. below and on the following pages:

Some major dependences which may affect

Wavelength vs. Output Power
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RELATIVE INTENSITY

RELATIVE INTENSITY
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POLARIZATION RATIO
2
<

Polarization vs. Output Power
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ASTIGMATISM (zm)

Astigmatism vs. Output Power
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Monitor Current vs. Output Power
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4-4) Signal-to-Noise Ratio (S/N)

The noise generated by a laser diode is a
measure of the instability of the lasing action.
One major cause of instability is mode-
hopping noise,where the spectrum of the
laser “hops” from one state to another due to
the effect of its own light beam going back
into the laser cavity after bouncing back from
a reflecting surface.This is a major probiem
with optical disc applications such as Com-
pact Discs,and especially with longitudinally

single-mode index-guided lasers which are
very susceptible to mode-hopping.With gain-
guided lasers,such as the SLD100 series,the
problem is not significant.

The relative intensity noise,or RIN,is the
standard parameter measured to evaluate the
signal-to-noise ratio of a laser diode.The RIN
noise is a function of the amount of reflected
light,the chip temperature,the operating
power level,and other factors.

Relative Intensity Noise (RIN) vs. Returned Light Power Ratio
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RIN (dB/Hz)

Relative Intensity Noise (RIN) vs. Temperature
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4-5) Drive Circuitry

A properly designed power supply is essen-
tial to ensure the laser diode’s correct and
safe operation.Poorly designed drive circuits
run the risk of damaging the laser,in turn
shortening the laser’s life or even destroying
it.

Laser diodes are generaly operated in
either of two modes:

a) Constant Current (Automatic Current Con-

trol, ACC) Mode

b) Constant Output Power (Automatic Power

Control, APC) Mode

Basically, a good power supply should have

Automatic Power Control (APC) Circuit

the following characteristics :

a) Filter circuitry to suppress transients
during power-up and power-down

b) Low noise (no ripples, RF noise, etc.)

c) Automatic shutoff mechanism to avert
thermal runaway and other potential
failures

d) High resolution and stability of current
control

e) Modulation capability

Fig 26 and 27 show typical circuit examples
for driving a high-power (SLD200/300 series)
diode.
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4-6) Frequency Response

The output beam of a laser diode can be
directly modulated at high frequencies by
modulating the drive current.The modulating

current signal is normally superimposed on a
DC bias current which is set at just above the
laser’s threshold level to obtain the best high
frequency response.

Pulse Response Measurement Set-up

BIAS LASER /2/' PHOTODIODE
CIRCUIT DIODE (APD)
TRACKING SPECTRUM
GENERATOR ANALYZER
Fig28
Frequency Response Characteristics
ATTER 10 dB
10.08 dB/DIV
20
10 .
a
o
3
g
3
o

1

Fregvency {GHz)

Fig29

Square-wave Response Waveform

100mV/div

1ns/div
Fig30
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4-7) Handling and Storage

Laser diodes are extremely sensitive to
electrostatic discharge.Devices should
always be stored or shipped in conductive
(anti-static) bags or boxes to prevent charge
build-up.All  workbenches,equipment and
human operators must be properly grounded
when handling the laser diodes.Even a
momentary surge of static electricity will
instantaneously destroy the laser.

Dust,fingerprints,and other foreign material
on the glass cap of the package will degrade
the laser's beam quality due to interference,
diffraction,and absorption.

Handling

Conductive sheet or
stainless steel sheet

Grounding wire

Workbench

Fig31

Below is a list of standard precautions to
be taken when working with the laser diodes:

Ground all objects: workbench,soldering

iron,electrical equipment.

Ground human operator-Wear grounded

wrist-wrap, anti-static shoes, and anti-

static gown.

Wear finger sacks to avoid fingerprints on

the laser glass cap.

Do not use air nippers,since they generate

static electricity.

Keep temperature of soldering iron below

3207, and soldering time short.Never sol-

der the laser directly to the heat sink.

Grounding wire

Soldering
fron

Grounding wrist strap
Cotton gloves
Conductive gown

Grounding mat

Clothing
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4-8) Safety Considerations

The optical output of laser diodes ranges
from several milliwatts to one watt,but the
optical density of the laser beam at the facet
approaches 1 Megawatt/centimeter.

Unlike gas lasers,semiconductor lasers
have relatively divergent beams.Therefore,the
beam of an uncollimated laser diode is fairly
safe at a distance.As a general rule,however,
it is best to NEVER LOOK into a laser beam
under any conditions.When viewing a laser

Safety equipment manufacturers:

Eastman Kodak-IR scopes,IR fluorescent
plates

FJW Industries-Find-R-Scope

Yamamoto Kodak - Goggles

IR Fluorescent plate

beam,safety goggles (which transmit visible
but block infrared) are recommended.Also,the
use of IR scopes,IR cameras,and fluorescent
plates is also convenient for monitoring the
laser beam safely.

Laser diodes are ranked as Class llIB and
IV products by the U.S.Depertment of Health,
Education and Welfare.Class lliB covers laser
diodes up to 500mW in optical output.iW
lasers fall in the Class IV category.

Safety goggles for protection from laser beam

Laser Diode
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4-9) Thermal Dissipation Considerations
High power laser diodes obviously require
proper heat dissipation measures to maintain
the chip temperature within rated levels and
assure a long lifetime.Since the optical con-
version efficiency of a laser diode is under
259%, a substantial portion of the DC power is
dissipated as heat from the package.
Sony’s medium and high power lasers are
currently mounted in the 9-millimeter “V”
package and the TO-3 fin-type “W” package.
The two packages have the following approx-
imate thermal resistances from the laser

Upper Plate

Laser diode

Lower Plate

cavity to the package's external surface (in-
cluding the laser chip’s thermal resistance).
The values have been measured by means of
the standard delta-Vf method.

V package:42°C/W

W package:33°C/W

Shown below is a standard method of

mounting a “V” package between two heat-
sinking blocks.Application of silicon grease
or other material to enhance the thermal
contact between the package and heat sink
is strongly recommended.

2-M2.6 X5

Cross Recessed Head Machine Screws

Fig 33

Since most of the heat dissipated from the
laser chip is drained from the underside of the
package,make sure that the heat sink makes
good contact with the bottom flange of the
package.

In addition to the “V" and “W” packages,

new versions are expected to be offered in
the near furture,including packages with inte-
grated thermo-electric (TE) cooler elements.
Consult the local Sony representative for
details.
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4-10) Compact Disc Application

The Compact Disc (CD) format is the world-
wide industry standard for digital audio discs.
Sony is a leading manufacturer of Compact
Discs and Compact Disc players,and the low
noise SLD100 series laser diodes are used in
this application.Shown below is a typical
example of a 3-beam optical pickup system

objective lens
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polarizing prism
(beam splitter)

diffraction grating

laser diode
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for reading the PCM encoded audio signals
from the disc’s surface.This 3-beam system
not only extracts the digital signals recorded
in the disc,but is also capable of generating
its own tracking and focusing error informa-
tion from the signals themselves,and perform
its own correction by means of servo control.

magnet

1/4 wavelength glass
collimator lens

photo diode
detector

Fig. 34

_47 -




The collimator lens transforms the laser light into a parallel beam, while
the 1/4 wavelength glass plate converts the beam’s linear polarization into
circular polarization. The beam is then focused using the objective lens onto
the pits embedded under the disc's surface, where it is reflected back

wherever a’pit exists. The polarizing prism separates the outgoing and ref-
lected beams by using the different beam polarizations.

J
~

Side spot Main spot

Disc

Cylindrical Lens

) This lens together with the 4 detectors
.. dual-axis . . .
[ L assembly determine whether the beam is precisely
N [T objective focused onto the disc or not.
174 wavelength glass—__ lens
T ~
T :
- ' )
i in .
collimator lens \] i si Focusing detector
11 N ide spot .
P\ Sl 1 B Rt detector The four detectors determine the
W ~Main spot focus by noting the beam shape.
\ == detector
) ~—polarizing beam splitter \ Y,

diffraction grating

diffraction grating i
2nd order Tracking detector
The sidespot signal is used to

-7 = 1st order -
___gé:_’_.mh order control the tracking servo mech-

N T

R anism for correct beam tracking
IR over the microscopic pits.

The tst order beam is used j
——laser diode @as the tracking beam.

Fig. 35
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4-11) MOCVD Epitaxial Technology

Sony is a world leader of MOCVD technol-
ogy,and all laser diodes fabricated by Sony
use this epitaxial growth method.A compari-
son between the three major competing tech-
nologies is made in the table below.The major
advantages of MOCVD are the high
productivity, controliability,and abruptness of
the AlGaAS/GaAs heterojunction interface.

Since the start of large-scale production of
laser diodes for Compact Discs in 1983, the
high reliability of Sony’s MOCVD lasers has
been demonstrated and firmly established.
This same crystal growth technology is also
currently applied in Sony’'s super low noise
microwave HEMTs and other heterojunction
devices.

Item LPE MBE MOCVD
Interface Gentle Abrupt Abrupt
Abruptness (100 A or more) (several A) (several A)
Thickness Difficult Very good Very good
Controllability
Actual production Yes Not yet Started by SONY
Productivity and Poor Fair Very good
uniformity (small wafer) (small wafer)
Reliability Established Not established Established

Major Devices in Laser diode*
production and

under development

HEMT Laser diode*
HBT HEMT*
HBT

LPE : Liquid Phase Epitaxy
MBE : Molecular Beam Epitaxy

*Mass Production

MOCVD : Metal Organic Chemical Vapor Deposition

— 49 —




5) Gallium arsenide FETs

(1) Notes on transportation and storage
® Be sure to use a MOS pack or conduc-
tive case for transportation and storage.
® Grounding the shelf used to accomo-
date such cases is recommended.

(2) Notes on handling

® Be sure to use cotton gloves and finger
sacks. Do not use bare hands to touch
the device leads.

¢ Do not wear static prone clothing such
as nylon gowns. Wear conductive
gowns and shoes.

e Use a wrist band and ground it.

® Place a conductive sheet, stainless
steel, or aluminum plate on the work
bench and ground it. Equipment and
facilities must also be grounded.

e When humidity is low, static electricity
can easily build up. Be sure to work in a
high humidity environment.

(3) Notes on incorporating in circuits

® Mount lasers to the substrate, as much
as possible, at the end after all other
components have been mounted.

® Use a leak proof soldering iron and be
sure to ground it.

® Solder within 5 seconds at a tempera-
ture below 250°C.

e When using belt conveyors or other
equipment make sure they are not
charged with static electricity.

® When storing a completed circuit, be
sure to place it in a conductive case
and store on & grounded shelf.

(4) Other notes
® Defective parts must be collected in a
waste container and disposed of prop-
erly.
® Do not place devices in acid or alkaline
solutions.

6) Magnetoresistance Elements

(1) Transportation and storage
® Be sure not to allow any vibrations,
impacts or mechanical stress to the de-
vice.
® Use a container resistant to static elec-
tricity.

Bending of lead wires
® Be careful not to exert stress between
the mold resin and lead wires. When
bending leads, use of a fixed mold is re-
commended.
® Do not bend repeatedly.

(2) Substrate packaging
® A solder flux such as Rosin flux with
minimal corrosiveness and high insula-
tion characteristics is recommended.
® Be sure to solder lead wires at a
temperature below 260°C within 10
seconds.

(3) Holder fitting
® Be careful not to exert mechanical
stress on devices, when using adhe-
sives.
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1) Variable Capacitance Diodes
Silicon Epitaxial Planer

Type Application Feature Page

1T32/T/A/AT | UHF/VHF tuning Small package 53
AC=3% (type A is 2%)

17362 UHF/VHF tuning Super minimold package of 1T32, 56
AC=3%

1T33/T/A/AT | CATV tuning Small package 59
AC=3% (type A is 2%)

1T33C/1T33CT| CATYV tuning Small package 62
AC=2%

17359 FM/TV tuning Small package 65
AC=3%

1T363 CATYV tuning Super minimold package of 1T33C, 67
AC=3%

Note) AC: Maximum capacitance deviation for same rank.

- 52 —



SONY.

b wbh
g

2/1T32T
2A/1T32AT

Silicon Variable Capacitance Diode

Description

The 1T32/1T32T/1T32A/1T32AT is a variable
capacitance diode designed for use in electric
tuning for UHF, VHF and TV tuner, and AFT which
make their packages more compact so as to
match tuner miniatuarization easily, keeping excel-
lent characteristics of former 1725 type.

Features

® Compact package

® Low serial resistance 0.52Q Typ. (f =470 MH2)
® | arge capacitance ratio 6.5 Typ. (C2/Ca2g

® Small leakage current 10 nA  Max. (VR = 28V)

e 1T32T/1T32AT is for taping

Structure
Silicon epitaxial planar type diode

Applications
Electric tuning for UHF, VHF or TV tuner, or AFT

Absolute Maximum Ratings (Ta = 25°C)

® Reverse voltage VR 30
o Peak reverse voltage VRM 35
® Operating temperature Topr 85
e Storage temperature Tstg —30to +120

Package Outline Unit: mm
1732 QL\J 5
1T32A gl |
»* = o
Yool 1
4 oI , .
L gy 3
CATHODE MARK ! % E b
5% Tamax| || 3 %
Z igaMax | H 3
td :” ol g
s 10452008
55101 (0325, 0625
965%% 4.42045
554045
1.Cathode
2.Anode
*Max flash is 0.2mm
M-204
17327 411045
1T32AT

0625

o

>

j

By

1=}

=

m

z

>

o

=
27015
35015

055
1552015

1.Cathode
8 2.Anode

Max flash is 0.2 mm

M-205

RL=10kQ)
°C
°C
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1T32/1T32T

1T32A/1T32AT SONY:.
Electrical Characteristics Ta = 25°C
ltem Symbol Condition Min. Typ. Max. Unit
i
Reverse current IR VR = 28V 10 nA
C2 VR =2V, f = 1 MHz 14.01 15.00 16.33 pF
Diode capacitance
Cas VR = 25V, f = 1 MHz 2.10 2.27 2.39 pF
Serial resistance rs Co = 14 pF, f = 470 MHz 052 0.6 Q
Maximum-capacitance
deviation in the 4C | VR=21025V SOl %
Same ranking*

C (Ta)

Cb - Diode capacitance (pF)

- Diode capacitance (normalized)

Diode capacitance vs. Reverse voltage

*Note) Applied only to tuning.

Q - factor vs. Reverse voltage

20{114 2000
T~ Ts = 25°C Ta = 26°C
™~ f=1MHz f = 100MHz
™~
10 1000
1
~ g » +
5 el
\ -ol— 500 } 74
(@]
N\ A
\\
2 200 /
1 100
1 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 capacitanc
1000
. —~
roz /’ i & 500
VR = 2V g \\
e
1.01 // g
VR = 10V - g §
" J/ % HP'\“
[=]
/4/ VR = 25V : 100
1.00 5
= g
g s0
rx Q
I £
?0 9 o
& 0.9 [~
© 20
0 20 20 60 80 5 10

Ta - Ambient temperature (°C)

VR - Reverse voltage (V)

50
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17T32/1732T
1T32A/1T32AT

SONY:

Reverse current vs. Reverse voltage

IR - Reverse current (nA)

o

0.01

Reverse current vs. Ambient temperature

VR - Reverse voltage (V)

BVR - Reverse breakdown voltage (V)

/1’
7
Tal = 60°C g 1 VR = 28V
/ z i
I £ 7
I ) 7/
@ /
g /
g
?
/ Ta = 25°C o /
y L0 v
E v
a 7
/ 7
P / 7
- /
/ 0.01
10 100 0 20 80 120

Ta - Ambient temperature (°C)

Reverse breakdown voltage vs.
Ambient temperature

50

30

-20

0 20 40 80 80

Ta - Ambient temperature (°C)
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SONY. 17362

Silicon Variable Capacitance Diode

Description Package Outline Unit: mm
The 1T362 is a variable capacitance diode w1251 w0, gt
designed for electronic tuning UHF, VHF TV 0.3%8 0.2
tuners and AFT circuits. A miniature package has
been adopted to allow tuner miniaturization, while 2
maintaining the same superior features of 1T32. CATHODE MARK }
~ 8
Features 49
* Super miniature package —
* Low series resistance 0.65Q Max. {f=470 MHz) 1H :1\
® Large capacitance ratio 6.5 Typ. (C2/C25) L3 gt
0.11%:5, o
® Small leakage current 10 nA Max. (VR=28V) _.W
e Maximum capacitance 3%  Max.
deviation @ 1. Cathode
2. Anode
Structure M-235

Silicon epitaxial planar type diode

TP N *Dimension does not include resin
Application ote)

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 (RL=10 kQ)
e Operating temperature Topr 85 °C
e Storage temperature Tstg —-55to +150 °C
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1T362

SONY-:.

Electrical Characteristics

BVR - Reverse breakdown voltage (V)

5

10

20

VR - Reverse voltage (V)

IR=104A
50
40
30]
-20 0 20 40 60 80

Ta - Ambient temperature {°C)

Reverse breakdown voltage vs. Ambient temperature

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 Co=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.
Diode capacitance vs. Reverse voltage
20f+4
. S~ Ta = 25°C
s ™~ f=1MHz
® N
Qo 10
s
s J
Q
] s
g \
a AN C
8 2
\ J

g7



17362

SONY.

C(Ta)

Diode capacitance (Relative value)

Diode capcitance vs. Ambient temperature

1.03

1.02

1.01

1.00

0.99

C(25°C)
o
|8
N
[=]

f=1 MHz

" VR=1V

/ Vr=2V

// VR=10V

R=
\-/
— /

W
///

) 20 40 60 80 100

Ta - Ambient temperature (°C)

Thermal coefficient of diode- capacitance

1

Thermal coefficient (ppm/°C)
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o
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VR - Reverse voitage (V)

Reverse current vs.
Ambient temperature
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SONY.

1T33/1T33T
1T33A/1T33AT

Silicon Variable Capacitance Diode

Description

The 1T33/1T33T/1T33A/1T33AT is a variable
capacitance diode designed for use in electric
tuning for CATV tuner which make their packages
more compact so as to match tuner minituarization
easily, keeping excellent characteristics of former
1731 type.

Features

e Compact package

® Low serial resistance
® Large capacitance ratio 10 Min. (C2/C2sd

® Small leakage current 10 nA Max. (VR = 28V)
e 1T33T/1T33AT is for taping.

080 Typ. {f = 470 MHz)

Structure
Silicon epitaxial planar type diode

Application
Electric tuning for TV or CATV

Absolute Maximum Ratings (Ta = 25°C)

® Reverse voltage VR 30
® Peak reverse voltage VRM 35
® Operating temperature Topr 85
e Storage temperature Tstg —30to +120

Package Outline Unit: mm
1733
1T33A
L A
o 2 o 5°
3 R
3 3
lo.15%005
{0325 0625
1.1 $015
1. Cathode
2. Anode

*Max flash is 0.2mm

M-204
1T33T 113043
1T33AT 3 0625
o [
2 = ad ¥
X o
CATHODE MARK 5 i | | gzees
1 K
pcummil ¥
055 J ‘ & 015 3
1551045 ~ 1.3MAx o
1. Cathode
R 2. Anode
A
Max flash is 0.2mm
M-205
\
V. RLZ10kQ)
°C
°C

£en




1T33/1T33T

1T33A/1T33AT SONY-:

Electrical Characteristics

Ta = 25°C
tem Symbol Condition Min. Typ. Max. Unit
Reverse current R 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 rs Cp = 14pF, f = 470 MHz 0.7 08 Q
Maximum-capacitance
deviation in the AC | VR=2t025V,f=1MHz LSS LS UMY R
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
% N Ta=25"C
g N = 100MHz L
S 10 5 200 P
& - =]
g N, ilg A q
3 \ S 100
3 \
o N =
' ~ -
[=)
o 2
1
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
° 1000
¥
® 102 —~
E v 8 500
g P g_ N
8 ww=2v | A & =N
§ 10 A =
£ L7 Ve = 10v_|— 8
5} / L 2 N
& =1 g T ——
§ 1.00 /} /é VR = 25V ;, 100
= =1
N — B
2 s0
) £
Bl ose 2
= N
ol
[$)
[ 20 40 60 80 1 5 10 50
Ta - Ambient temperature {°C) VR - Reverse voltage (V)
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1733/17337
1T33A/1T33AT SONYO

Reverse current vs. Reverse voltage Reverse current vs. Ambient temperature
10 10
< Ta = 60°C g vR=28v | /
- 1 - Z
< 1 5
2 F g 7
3 f 3
@ ]
7
3 / Ta = 256°C 3
o
m‘ 01 y 4 1 0.1 ,/
= a 7 =
4 v
/
il [
0.01 0.01
1 10 100 o] 40 80 120
VR - Reverse voltage (V) Ta - Ambient temperature (°C)

Reverse breakdown voltage vs.
Ambient temperature

50

40

30

BVR - Reverse breakdown voltage (V)

~20 0o 20 40 60 80

Ta - Ambient temperature (°C)

1



SONY, 1T33C/1T33CT

Silicon Variable Capacitance Diode

Description Package Outline Unit: mm
The IT33C/IT33CT is designed for CATV tuner, 1T33C 2 F
these diodes easily cope with the trend for minia- 3 a
turization. They combine low serial resist with 5o 1N [ <
large capacitance variation ratio and small capaci- 5 {J b Th N oF .
tance variation rate n*. comodomarne Ll % AL
. [ N o _Vac ] 0 ‘
= —C av ;o,gn)ﬂ;j &um | :;, ;..
Features ) ] | log5200s
e Compact package 055 *0! o3zs) Y los2s
o Low serial resistance 0.65 Q Typ. (f = 470 MHz) 651 112045
® |arge capacitance ratio 15 Typ. (C1/Ca2s) + 0.2 Mex. indicates measurements with flush.
e Small leakage current 10nA Max. (VR =28V) 1552028
e 1T33CT is for taping 1. Cathode
2. Anode
Structure s M-204
Silicon epitaxial planar type diode
Application | 1T3scT B vy
Electronic tuning for TV or CATV tuner el
. = m— -m/ y
Absolute Maximum Ratings (Ta = 25°C) S HH v
® Reverse EE IR
voltage VR 30 \ n i
® Peak reverse VRM 35 \Y wssl_| | & ‘015 F
voltage (RL 2 10k Q) 1551045 = 13max o
¢ Operating
temperature Topr 85 °C
e Storage Tst
temperature 9 —55t0 +150 °C
1. Cathode
2. Anode

2

Measurements with resin fiush: 0.2 max.

M-205
Electrical Characteristics
Ta = 25°C
Item Symbol Condition Min. Typ. Max. Unit

Reverse current IR VR = 28V 10 nA

Ci VrR =1V, f =1MHz 34.65 38.0 42.35 pf
Diode cap

Cazs VR = 28V, f = 1 MHz 2.361 2515 2.754 pF
Capacitance ratio C1/Cas f=1MHz 135 15
Serial resistance s Co = 14 pF,f = 470 MHz 0.65 0.8 [o]
Maximum-capacitance
deviation in the AC VR =1Vto 28V, f = 1 MHz 2 %
Same ranking *

* Note) Applied only for tuning.
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17T33C/1733CT SONY:

Diode capacitance vs. Reverse voltage Capacitance variation rate vs. Reverse voltage

100

10 7

-

C - Diode capacitance (PF)
5
Capacitance variation rate (n)

' 10 50 1 10 100

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

Distortion vs. Reverse voltage Temperature coefficient vs. Reverse voltage
1 1000
| T T [T
\ p=l1J1.dC 41 dcj2l]
\ 8YC dv2—3(C d E

100

P - Distortion (%)
o
1
)
|

50

S 10 15 20 25

Temperature coefficient (ppm/°C)

VR - Reverse voltage (V)

1 10 100
VR - Reverse voltage (V)
Reverse current vs. Reverse voltage Reverse current vs. Ambient temperature

Ta = 60°C 11} T
—=H Ve =28V
// Ta = 25°C
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—

=
7/
/
/
4

IR - Reverse current (nA)

IR - Reverse current (nA)

.01 P o0.01
1 10 100 -20 (o] 20 40 60 80

VR - Reverse voitage (V) Ta - Ambient temperature (°C)
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1T33C/1T33CT SONY:

Reverse breakdown voltage vs. Ambient temperature Diode capacitance vs. Ambient temperature
— = 1
2 8 f=1MHz
g % "02 I 'l
S s E VR = iy
K] R =10 uA s I l
§ ; 1.01 r/VK 10V e
g ; e
X Lt s
© a0 R L ——r —
] 3] =1 VR=25V
o /// § 100 /
3 -y g —ard
H g BT
€ % Q  osee 4
« =9 pd
o
a clo
Ol; oss
-20 o 20 40 60 80 -20 '] 20 40 60 80
Ta - Ambient temperature (°C) Ta - Ambient temperature (°C)
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SONY. 1T359

Silicon Variable Capacitance Diode

Description Package Outline Unit: mm
The 1T359 is a variable capacitance diode for ;
electronic tuning, designed for radio or TV tuners. A
Features — y
e Compact package gm : s s
® Low serial resistance 0.40Q Max. (=470 MHz) e |
* Large capacitance ratio 6.5 Typ. (C2/C2s) H %
» Capacitance deviation in the same ranking e | 3
within 3%
0.55 104 (0325 0625
Structure 1 lgssem Ly e0s5
Silicon epitaxial planar type diode 0.2 Max. indicates measurements with flush.
51&15
icati 1. Cathod
Application  oni .  Rnass”
Electoronic tuning for Radio or TV tuner
M-204
Absolute Maximum Ratings (Ta=25°C)
* Reverse voltage VR 30 \
* Peak reverse voltage VRM 35 (RL=10KQ) V
e Operating temperature Topr 85 °C
e Storage temperature Tstg —55 to +150 °C
Electrical Characteristics Ta=25°C
Item Symbol Condition Min. Typ. Max. Unit
Reverse current IR VR=28V 20 nA
. R Cz2 VR=2V, f=1 MHz 26.37 29.50 33.05 pF
Diode capacitance
C2s VR=25V, f=1 MHz 4.030 4.400 4.807 pF
Capacitance ratio C2 /C2s | f=1 MHz 6.5
Serial resistance rs Cp=14 pF, =470 MHz 0.35 0.4 Q
Capacitance deviation |\« |\ u_ 5 15 25V, f=1 MHz 3 %
in the same ranking
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17359

SONY:

Bvr-Reverse breakdown voltage (V)

Ir-Reverse current (pA)

Diode capacitance vs. Reverse voltage

100

C-Diode capacitance (pF)

T ) I
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10 30

VRr-Reverse voltage (V)

Reverse breakdown voltage

vs. Ambient temperature
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Reverse current vs. Ambient temperature
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Diode capacitance vs. Ambient temperature
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SONY, 17363

Silicon Variable Capacitance Diode

Description Package Outline Unit: mm
The 1T363 is a variable capacitance diode v1.2512 %0, 920t

designed for electronic tuning of CATV tuner. A 031 0.2

miniature package has been adopted to allow

tuner miniaturization, while maintaining the same S ]

superior features of 1T33C. CATHODE MARK . -

Features a9

® Super miniature package —

® Low series resistance 0.80Q Max. (f=470 MHz) 1

® Large capacitance ratio 15 Typ. (C1/C28) 0.3:83 Lo

* Small leakage current 10 nA Max. (VR=28V) 01114 K

e Maximum capacitance 3%  Max. g
deviation @

Structure 1. Cathode
Silicon epitaxial planar type diode 2. Anode

M-235
Application

Electronic tuning for TV, CATV Note) *Dimension does not include resin

Absolute Maximum Ratings (Ta=25°C)

* Reverse volitage VR 30 \%
* Peak reverse voltage VRM 35 V  (RL=10 k)
e QOperating temperature Topr 85 °C
® Storage temperature Tstg —-55to +150 °C
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17363 SONY:

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

Cz2s VR=28V, f=1 MHz '12.361|2.515 2.754 pF

Series resistance rs Cp=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 HHEF

Ta = 25°C []
f = 1MHz 44
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Reverse breakdown voltage vs. Ambient temperature
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17363 SONY:

Diode capcitance vs. Ambient temperature Reverse current vs.
) f=1 MHz Ambient temperature
3 103 Ty 1000 .
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2) Laser Diodes
GaAlAs Visible Laser Diode

Solid-state laser pumping,
Medical

Low noise S/N=_80dB
Wavelength=820nm

Type Application Feature Page
SLD103U CD/VD pick up light Small package (¢5.6mm), 74
source Low noise S/N=288dB
Wavelength="780nm
SLD201U/V Light source for optical High power output P,=20mW, 78
disc and laser printer Low noise S/N=_80dB
Wavelength="780nm
SLD202U/V Communications High power output P,=25mW, 81

disc and laser printer

Single mode,
Wavelength=820nm

SLD201U/V-3 | Light source for optical High power output Py=50mW, 84
disc and laser printer Low noise S/N=80dB
Wavelength=_820nm
SLD202U/V-3 | Communications High power output Py=50mW, 87
Solid-state laser pumping, | Low noise S/N=_80dB
Medical Wavelength=3820nm
SLD203V Light source for optical High power output Py=30mW, 90
disc and laser printer Single mode,
Wavelength=780nm
SLD204V Light source for optical High power output P,=40mW, 92
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2) Laser Diodes (continued)
GaAlAs Visible Laser Diode

Solid-state laser pumping,
Medical

Wavelength=770-840nm

Type Application Feature Page

SLD301V Communications High power output P,=100mW, 94
Solid-state laser pumping, | Wavelength="770-840nm
Medical

SLD301W Communications High power output Py=100mW, 96
Solid-state laser pumping, | Wavelength=770-840nm
Medical

SLD302V Communications High power output Py=200mW, 98
Solid-state laser pumping, | Wavelength=770-840nm
Medical

SLD302w Communications High power output P,=200mW, 100
Solid-state laser pumping, | Wavelength=770-840nm
Medical

SLD303V Communications High power output Py=>500mW, 102
Solid-state laser pumping, | Wavelength=770-840nm
Medical

SLD303W Communications High power output Py=500mW, 104
Solid-state laser pumping, | Wavelength="770-840nm
Medical

SLD304V Communications High power output Py=1000mW, 106
Solid-state laser pumping, | Wavelength="770-840nm
Medical

SLD304W Communications High power output Py=1000mW, 108

* SL.D300 series will have other packages available during 1988:
S = Open heat sink
WT = TO-3 with a built-in TE cooler

X = Flat

XT = Flat with a built-in TE cooler
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SONY. SLD103U

GaAlAs Laser Diode

Description

SLD103U is a GaAlAs double hetero-type low-
noise visible laser. Compared with conventional
laser diodes, the package size (#5.6 mm) is 1/5 in
volumetric ratio.

Features

¢ Microminiaturized package (¢5.6 mm)
® Low noise

® | ateral single mode oscillation

® Cap calibrating astigmatism

® Uses single power supply

Structure

With built in visible laser diode of GaAlAs
double hetero-type and a PIN Photodiode to moni-
tor the laser beam output

Absolute Maximum Ratings (Tc = 25°C)

® Radiant power output PO 5
® Reverse voltage VRLD 2
PIN Di 15
® Operating temperature Topr —10to +70
e Storage temperature Tstg —40to +85

Connection Diagram

30 COMMON

PD — LD

N
-

Pin Configuration (Bottom View)

© S
D
1. LD Anode
2. PINDi  Anode
3. COMMON

Package Outline

Unit: mm

Reference
Slot

Reference
Plane

Fi2s

AAMAX

.QE

LD Chip
& Photo
Diode

#0ptical
Distance=135%%08

s

372045

1,204

85

PCD220

M-234
(LO-5)

mwW

°C
°C

=174 -



SLD103U

SONY.

Electrical and Optical Characteristics (Tc = 25°C)

Tc : Case temperature

Iltem Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 30 60 80 mA
Operating current lop Po = 3mwW 35 70 100 mA
Operating voltage Vop Po = 3 mwW 1.7 1.9 25 \
Wavelength A Po =3 mW 760 780 800 nm
. Po = 3mwW
Monitor current fm VR = BV 008 | 0.15 04 mA
Perpendiculdar 9.1 25 35 45 degree
FWHM* Parallel e/ Po =3 mwW 9 18 25 degree
Asymmetry ASR® 20 %
- Position DX, AY, N2 +80 um
Foso Po = 3mw
racy Angle D | +3 degree
Slope efficiency D Po =3 mW 0.2 03 05 mW/mA
. . Po = 3mwW
Astigmatism As lz/ -2z, | 15 um
fc = 7.5 MHz
Signal to noise ratio S/N Af = 30 kHz 88 dB
Po = 4 mW
Dark current Io VR = 5V 150 nA
Capacitance of Pb pin Ct VR =5V, f = 1 MHz 14 30 pF
** Full Width at Half Maximum
#Note) Mark
Power Place of
production
SL{Sr
-7°0 7 o
_ |sL—sr]
ASR =—g + SR
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SLD103U SONY-
Threshold current vs. Temperature
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@ 10 0.16 T T
‘_‘g Po = 3mwW
3 Te = 25°C T
3 [T
i = —_—
: :
(=X =
2 [ \ £
2 / \ £ T
£ 05 3 o015 —
€ 0L & /
£ o/ 25 j/
3 % TN .
2 E
]
R} 0.142
[]
€ o
—40 -20 0 20 40 0 10 20
Angle (degree) VR - Reverse voltage (V)
Radiant power output vs. Radiant power output vs.
Forward current Forward current temperature characteristics
5 5
- [ [ / - ]
3 Te = 25°C [ 2 [ [
E E .
< | % [1]
2 S
5 3 /
o 3 ° 3
] G;# O o
§. ] 8 el el ¢
- 2 - 2 I _;In ——-f\’
& | g © )
k<l 'g [ SR,
€ [ L4 "
i 1 ' 1
g J g /
° — 0 F/
0 20 40 60 80 100 [+} 20 40 60 80 100

IF - Forward current (mA)

IF - Forward current (mA)

~76 —



SLD103U SONY.

Relative radiant intensity vs. Wavelength Relative radiant intensity vs. Wavelength
Po = 3mW Po =5 mwW
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SONY SLD201U/V

20 mW High Power Laser Diode

Description
The SLD201U/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 laser diode.
PIN photo diode included for monitoring the
laser radiant power output.

Application
Optical disc, Laser printer.

Absolute Maximum Ratings (Tc=25°C)
« Radiant power output Po 20

« Reverse voltage VR LD 2
PIN Di 30
« Operating temperature Topr —10 to +560
» Storage temperature  Tstg —-40'to +85
Connection Diagram
COMMON
3
POAR <5 YLD
2 1
Pin Configuration (Bottom View)
2 1
-O—+O—-
3
]
1. LD Cathode
2. PIN Di Anode
3. COMMON

Package Outline Unit: mm
Reference
SLD201U slot
Window
Glass - g@;&g{s‘_ﬂ
@77 uax 1
26.9 MAX i ///\
I N,
& -u A
o) xi
N
Ref e (A
it 0V IREE B
{ ; [ _,,.“l‘
i I
to chio/ il o
bR 3
| 3-2045 =l
R 1
*optical |
Distence=255%005 | [vcuazs« M-221
(Lo-2)
mw
SLD201V
V Re'?reﬂce
OC N
°c
Window 26.9 uax J‘
Glass 235,
]
Reference k y "’3,
Plane VL
f I g
/] :
Lo chip/ ot ll g
| Holl-204s
*0ptical [
Distancex255 005 I pCcoe2s4
Lo-4
Mark
Rank

Product No.
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SLD201U/V SONYs
Electrical and Optical Characteristics Tc=25°C
Item Symbol Condition Min. | Typ. | Max. Unit
Threshold current Ith 65 95 mA
Operating current lop1 Po=15mW 95 120 mA
Operating current lop2 Po=15mW, Tc=50°C 120 | 150 mA
Operating voltage Vop Po=15mW 1.9 2.5 \%
Wavelength A 760 | 780 | 800 nm
=15mW
Monitor current Im $2=1:V 005|030 1.2 mA
FW.H.M.* Gioutar b1 Po=15mW 28 | 38 | egree
Parallel 6 7 13 | 19
Position | AX,AY,AZ +50 um
Positional AdL Po=15mwW
accuracy Angle +3 degree
Adu
Slope efficiency nD Po=15mwW 03 | 0.7 mW/mA
Asti ) SLD201U As |Z//—Z.L | m
stgmatsm s p201v a0 | 60 | ©
Dark current of Pin Di Io VR=15V 0.1 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.
Forward current characteristics

. 20 Il [
E Tc=25°C
] /
2 /
2 . /
B
o
' /
£ /
//
o]

Relative radiant intensity (optional scale)

75

IF - Forward current (mA)

150

Far field pattern (FFP)

Po =15 mW

05

—
———

.

0.

\

|
\
|
\

20

Angle (degree)

40
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SLD201U/V SONYe

Relative radiant intensity vs. Relative radiant intensity vs.
Wavelength characteristics. Wavelength characteristics
Po=5mwW Po =15 mW
2
e >
2 %
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€ £
S -
B s
B
B g
& 5
3
T
L e ]
A - Wavelength (nm) T * e T T T s

A - Wavelength (nm)
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SONY SLD202U/V

High Power Laser Diode

Description Package Outline Unit: mm
The SLD202U/V is a gain-guided high-power SLD202U reference
laser diode fabricated by MOCVD.
Features
« Low noise S/N=80 dB (Typ.) at 5 mW.
Structure Giase _ ssofais _
GaAlAs double-hetero visible laser diode.
. . . . 269 MAX
PIN photo diode included for monitoring the /L____ .
laser radiant power output. ¢ g
Flane " .3 f
Application L E
Optical disc, Laser printer. wenie/ s
3-2045
Absolute Maximum Ratings (Tc=25°C) TDatonsesassians bcoesa g,
« Radiant power output Po 25 mw (e
« Reverse voltage VR Lb 2 \ J—
PIN Di 30 \% Sherme .
« Operating temperature Topr -10 to+50 °C
« Storage temperature  Tstg —40to+85 °C
Connection Diagram =X
zs.o-aﬁﬁ
BTIMAX
COMMON tlase” ”ﬂ‘ﬁﬂ
\! | 4
= g
Reference oo
PD - LD Piane AlZ 2{
| E
2 1 LD Chip e = ,34“5 8
#0ptical
. Dista~ce=255%00% | PCDO254
Pin Configuration (Bottom View) Lo
Mark Rank

Product No.

1. LD Cathode
2. PIN Di Anode
3. COMMON
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SLD202U/V SONYs

Electrical and Optical Characteristics Tc=25°C
Item Symbol Condition Min. { Typ. | Max. Unit
Threshold current Ith 75 95 mA
Operating current lop1 Po=20mwW 105 | 1256 mA
Operating current lop2 Po=20mW, Tc=50°C 125 | 155 mA
Operating voltage Vop Po=20mwW 1.9 25 \
Wavelength A 800 | 820 | 840 nm
Monitor current Im Po=20mW 007|040 | 16 | mA
. VR=15V
Perpen-
FW.H.M.* dicular 0. Po=20mwW 28 38 degree
Parallel 0 7 13 19
N Position | AX,AY,AZ +50 um
Positional ApL Po=20mW
accuracy Angle +3 degree
Apn
Slope efficiency no Po=20mW 0.3 0.7 mW/mA
SLD202U
Astigmatism As 1 Zv—2Z 1) ' um
SLD202v 40 60
Dark current of Pin Di ) VR=15V 0.1 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 10 Po = 20 mW
| s »
©
- Tc=26°C / g /
2 20 =
E / 5
P IR
@ w
H g o
2 . Ny £ AR
5 €
/ RN
m s
o ° £ T i
& ki 6n 0L
@
L/ o
0 o)
0 75 150 -40 -20 o 20 40
|F - Forward current-(mA) Angle (degree)
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SLD202U/V SONYe

Relative radiant intensity vs. Relative radiant intensity vs.
Wavelength characteristics Wavelength characteristics
Po=5mwW Po =20 mW
Z
g >
‘: 3
c £
O
5 €
2 8
s 3
= H
& k)
| &
ol
818 * * * ;20 — - * 828
A - Wavelength {(nm) s . . L P — n "
818 820 828

A - Wavelength (nm)
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SONY SLDO1 U/V-3

50 mW High Power Laser Diode

Description
The SLD201U/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 visible laser diode.
PIN photo diode included for monitoring the
laser radiant power output.

Application
Optical disc, Laser printer.

Absolute Maximum Ratings (T¢=25°C)

« Radiant power output Po 50 mw
« Reverse voltage VR LD 2 \Y

PIN Di 30 \
« Operating temperature Topr —10to+50 °C
. Storage temperature  Tstg -40t0+85 °C

Connection Diagram

COMMON
3

POR <5 Yo

Pin Configuration (Bottom View)

1. LD Cathode
2. PIN Di Anode
3. COMMON

Package Outline Unit: mm
Refere
SLD201U-3  f3fereree
hute
\oroge
Window
Slass
//(
-
! ‘ %
Refterence -
lane 3 &
Plane_ . o 1.
1
L0 chip :!
i
&
2045 =
'SR |
soptical [
Distance-2552005 _{PCD@254 M-221
(Lo-2)
SLD201V-3
Window] 26.9MAx “
Glass ! \03.5 I'
M=y Pl
nefarence' ( T b
Plane | /’ IRE!
A 13
i x
I 3
LD Chip b [ e
i 3-0045
DU |
o
#0ptical |
Distance=255109% | lecoozsa
Lo-4

Mark

Product No,

Rank
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SLD201U/V-3 SONY,
Electrical and Optical Characteristics Tc=25°C
Item Symbol Condition Min. | Typ. | Max. Unit
Threshold current Ith 90 mA
Operating current lop1 Po=40mw 140 mA
Operating current lop2 Po=40mW, Tc=50°C 165 mA
Operating voltage Vop Po=40mW 2.3 \
Wavelength A 760 | 780 | 800 nm
. Po=40mW
Monitor current Im VR=15V 0.30 mA
Perpen-
FW.H.M.* dicular 01 Po=40mW 28 | 38 ) egree
Parallel 0n 7 13 19
N Position | AX,AY,AZ +50 um
Positional Apr Po=40mW
accuracy Angle +3 degree
A
Slope efficiency no Po=40mW 0.8 mW/mA
SLD201U As
Astigmatism — |zn—2z 1] pm
SLD201V 40 60
Dark current of Pin Di Io VR=15V 0.1 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.
Forward current characteristics

Te=25°C

80 /
=
£ SLD201-3
5 40
Q
2
p=}
é
H]

30
F [
o
-
c
S
2 20
P
e

10

] 50 100 150

I -Forward Current (mA)

Far field pattern (FFP)

Po =40 mw

05

| Jo]

0.

Relative radiant intensity (optional scale)

-40

-20 o 20

Angle (degree)

40
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SLD201U/V-3 SONYs

Relative radiant intensity vs. Relative radiant intensity vs.

Wavelength characteristics Wavelength characteristics
Po =6 mW Po = 40 mW

Relative radiant intensity
Relative radiant intensity

.Al] e

" N " " L "

s 780 785

A - Wavelength (nm) — N
778 T80 78%

X - Wavelength (nm)
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SONY. SLD202U/V-3

50 mW High Power Laser Diode

Description Package Outline Unit: mm
The SLD202U/V-3 is a gain-guided high- SLD202U3  sersrence
power laser diode fabricated by MOCVD. :

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

Structure Giass  oao-fors
GaAlAs double-hetero laser diode. ont ks
R . . . D6.9 MAX
PIN photo diode included for monitoring the "
laser radiant power output. € i v
Reference ﬂ 3
Plane » -
Application )
Optical disc, Laser printer, Nd: YAG excitation. — -0a5 8
Absolute Maximum Ratings (Tc=25°C) TSl tineazassn pcoezss ;4
. 0-2)
« Radiant power output Po 50 mW *
« Reverse voltage VR LD . 2 \ SLD202V3  mrvrones
PIN Di 30 \ stot

« Operating temperature Topr -10to+50 °C
« Storage temperature  Tstg —40 to +85 °C

Connection Diagram

n w BB MAX
3 o COMMON Biase o35
. — ¥ o St .:%13
w0 on il E
2 ! 3-2045
e0ptical
Discance=255%%% PCD2254
Pin Configuration (Bottom View) Lo-é
Mark Rank

Product No.

1. LD Cathode
2. PIN Di Anode
3. COMMON
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SLD202U/V-3 SONYs

Electrical and Optical Characteristics Tc=25°C
Item Symbol Condition Min. | Typ. | Max. Unit
Threshold current Ith 90 mA
Operating current lop1 Po=40mW 140 mA
Operating current lop2 Po=40mW, Tc=50°C 165 mA
Operating voltage Vop Po=40mWwW 2.3 \%
Wavelength A 800 | 820 | 840 nm
. Po=40mW
Monitor current Im VR=15V 0.30 mA
Perpen-
28 38
EW.H.M.* dicular B Po=40mW degree
Parallel G 7 13 19
N Position | AX,AY,AZ +50 um
Positional AbyL Po=40mW
accuracy Angle +3 degree
An
Slope efficiency no Po=40mWwW 0.8 mW/mA
) ) SLD202U
Astigmatism As | Zo—2Z 11 um
SLD202V 40 60
Dark current of Pin Di Io VR=15V 0.1 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. o Far field pattern (FFP)
Forward current characteristics . Po = 40 W
Te=25°C = ’
50 w®
_ SLD202-3 g / \
: / |
‘é 40 §- T
3 z
o / Y j ‘{ \
- ]
5 30 £ I \
¢ IERA
© =l
2 £ [ 1
[v'f ]
: £ el e
o ©
o
[}
-40 -20 o 20 40
Angle (degree)

o 50 100 180

e - Forward Current (mA)
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SLD202U/V-3 SONYe

Relative radiant intensity vs. Relative radiant intensity vs.
Wavelength characteristics Wavelength characteristics
Po=5mwW Po =40 mW
>
h=4
g z
£ £
- 3
= [
§ S
k2 ‘é
g 2
2
&
i T
T
X - Wavelength (nm) P T —r

A - Wavelength (nm)
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SONY SLD203V

High Power Laser Diode

Description
The SLD203V is an index-guided high-power
laser diode fabricated by MOCVD.

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

Application
Optical disc, Laser printer.

Absolute Maximum Ratings (Tc=25°C)

» Radiant power output Po 30 mwW
» Reverse voltage VR Lb 2 Y
PIN Di 30 Vv
« Operating temperature Topr —10to+50 °C
« Storage temperature  Tstg —40to+85 °C
Connection Diagram
COMMON
PD -5 LD
2 1
Pin Configuration (Bottom View)

1. LD Cathode
2. PIN Di Anode
3. COMMON

Mark

Package Outline Unit: mm
Reference
Slot o
590-0015
BTIMAX
Yindow 269 MAX
Glass 235,
Reference H
Briee KL
)
3
LD Chip 2 lla s 2
3-2045
eOptical
Distancex255490% |pcD@254
Lo-4
Rank
Product No.
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SLD203v

SONY:

Electrical and Optical Characteristics (Te=25°C)
Item Symbol Condition Min. | Typ. | Max. Unit
Threshold current Ith 50 75 mA
Operating current lop1 Po=25mwW 100 | 125 mA
Operating current lop2 Po=25mW, Tc=50°C 120 | 155 mA
Operating voltage Vop Po=25mwW 1.9 2.5 \Y
Wavelength A Po=25mW 760 | 780 | 800 nm
. Po=25mwW
Monitor current Im V2=1:V 0.07 | 050 | 2.0 mA
FEW.H.M.* Z?crf.)lzrr] 61 Po=25mW 26 35 degree
Parallel 0 4 10 | 18
N Position | AX,AY,AZ +50 um
Positional ApL Po=25mW +3
accuracy Angle degree
Adu +2
Slope efficiency no Po=25mW 0.3 0.5 mwW/mA
Astigmatism As |~z 4 5 10 um
Dark current of Pin Di o VR=15V 0.1 UA

* Full Width at Half Maximum

Radiant power output vs.

Forward current characteristics

30

||

/

24

Te= 25°C

Po - Radiant power output (mW)

Relative radiant intensity (optional scale)
o
[¢]

75

I - Forward current (mA)

150

Far field pattern (FFP)

—
/

/
/ \
/

0.

Angle (degree)

40
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SONY SLD204V

High Power Laser Diode

Description
The SLD204V is an index-guided high-power
laser diode fabricated by MOCVD.

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

Application
Optical disc, Laser printer.

Absolute Maximum Ratings (Tc=25°C)

« Radiant power output Po 40
« Reverse voltage VR LD 2
PIN Di 30
« Operating temperature Topr —10 to +50
« Storage temperature  Tstg —40 to +85
Connection Diagram
COMMON
POA «Ss YLD
2 1
Pin Configuration (Bottom View)

1. LD Cathode
2. PIN Di Anode
3. COMMON

Package Outline

Unit: mm

mwW

o

o

Window
Glass

Reference
Plane

»
245|

LD Chip

®0ptical
Distance=255%%0%

3-2045

T.oMAx 15| 36 MAx

pCD®B254

o< <

Mark

Rank

Product No.
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SLD204av

SONY.

Electrical and Optical Characteristics (Te=25°C)
Item Symbol Condition Min. | Typ. | Max. Unit
Threshold current Ith 20 50 75 mA
Operating current top1 Po=30mwW 80 110 | 135 mA
Operating current lop2 Po=30mW, Tc=50°C 135 | 165 mA
Operating voltage Vop Po=30mW 1.9 2.5 \Y
Wavelength A Po=30mW 800 | 820 | 840 nm
Monitor current Im \F/’:?g{/nw 0.10 | 0.60 | 2.0 mA
F.W. H.M.* Zi'f.ea? 61 PO=30mW 26 1 38 | egree
Parallel & 4 7 18
N Position | AX,AY,AZ +50 | um
roouray |angle |__A®L_| Po-somw =3 | ogres
Agn +2
Slope efficiency no Po=30mW 03 | 05 mW/mA
Astigmatism As |Zy—2z 1| 5 10 um
Dark current of Pin Di o VR=15V 0.1 MA

* Full Width at Half Maximum

Radiant power output vs.
Forward current characteristics

40

L]

Far field pattern (FFP)

Tc=25°C

20

0.5

Po - Radiant power output (mWw)

e
e

0L

Relative radiant intensity (optional scale)

75

I - Forward current (mA)

150

-20

20

Angle (degree)}

40

— o1 _




SONY SLD 301V

100 mW High Power Laser Diode

Preliminary

Description

The SLD 301V is a gain-guided high-power

laser diode fabricated by MOCVD.

Features
¢ High Power Po=100 mW
¢ Small Operating Current

Structure
GaAlAs double-hetero laser diode.

Package Outline

Unit: mm

Refarence

¥indow
Glass

Application rﬁ;—l
® Medical and Communications. Reference 7— 51;
* Nd : YAG laser Excitation —— a3t A
Absolute Maximum Ratings (Tc =25°C) s | T E
® Radiant power output Po 100 mw ‘
* Reverse voltage Ve LD 2 \Y% X O tancesass s pcne2se 04
PINDi 15 v Lo
® Operating temperature Topr —10 to +50 °C
® Storage temperature Tstg —40 to +85 °C
Electrical and Optical Characteristics Tc=26°C
Item Symbol Condition Min. Typ. Max. Unit
Threshold current ith 200 mA
Operating current lop Po=90 mW 300 mA
Operating voltage Vor Po=90 mW 1.9 v
Wavelength* A 770 840 nm
EW.HM Perpendicular [/ Po=80 mW 28 degree
T Paralle! On o=s0m 9 degree
Positional Position AX, AY, AZ +50 um
ositional _
accuracy Angle i Po =30 mW degree
AdL +3 degree
Slope efficiency Mo Po=90 mW 0.8 mW/mA
*Wavelength Selection
Model Wavelength
SLD301V-1 785 + 15 nm
SLD301V-2 810 + 10 nm
SLD301V-3 830 = 10 nm

—94 —



SLD 301V SONY:

Pin Configuration Connection Diagram

3 COMMON

Bottom View PDA «s YLD
1.LD Cathode

2.PD Anode 2 1

3. COMMON

Light Output vs. Current Curve

Output power (mW)

150
/ = Far Field Pattern
100 <L
Fy
(7]
[=
e
£
50 E 0.5 O 61
=
c
2
=
8
’// E o /jso 5 0 15 o
0 250 500 ) - . %
Forward current (mA) Angular displacement (DEG)

Longitudinal Mode

0

807 808 809 810 811 812 813

Wavelength (nm)
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100 mW High Power Laser Diode

SLD 301W

Preliminary

Description _
The SLD 301W is a gain-guided high-power
laser diode fabricated by MOCVD.

Features

Package Outline

Unit: mm

2-240%015

fa
Ve NY SIS
* High Power Po=100 mW N Q’a N 4
* Small Operating Current :/
Structure 160
GaAlAs double-hetero laser diode. 2390%0
23024925
. . Window ©195%02
Application Glass 50 5
e Medical and Communications. \ E
* Nd : YAG laser Excitation E
Absolute Maximum Ratings (Tc=25°C) T S
* Radiant power output Po 100 mw ' z
® Reverse voltage Vr Lb 2 \% s -os '
® Operating temperature Towr —10 to +50 °C ] SLDso1w
® Storage temperature Tstg —40 to +85 °C
Electrical and Optical Characteristics Tc=25°C
item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 200 mA
Operating current lop Po=90 mW 300 mA
Operating voltage Vor Po=90 mW 1.9 \%
Wavelength* N 770 840 nm
Perpendicular [ 28 degree
F.W.H.M Po=90 mW
Parallel O 9 degree
Positional Position AX, AY, AZ +50 wm
ositiona _
accuracy Angle il Po=90 mW degree
AdL +3 degree
Slope efficiency S Po=90 mW 0.8 mW/mA
*Wavelength Selection
Model Wavelength
SLD301W-1 785 £ 15 nm
SLD301W-2 810 = 10 nm
SLD301W-3 830 + 10 nm
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SLD 301W SONY:

Pin Configuration Connection Diagram
3
<l
s SR | BTN o
& | O
~31-2
T 1
Bottom View
1. LD Cathode
2. Not connected
3.LD Anode (case)

Light Output vs. Current Curve

Output power (mW)

150
/ 3 Far Field Pattern
100 <
Z
‘@
c
2
£
0.5
50 E On 6.1
Y=
c
k]
=
R
"—/ &:'g o /!o N~
- -15 0 15
0 250 500 ) 30
Forward current (mA) Angular displacement (DEG)

Longitudinal Mode

807 808 809 810 811 812 813
Wavelength (nm)
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SONY

200 mW High Power Laser Diode

SLD 302V

Preliminary

Description

The SLD 302V is a gain-guided high-power

laser diode fabricated by MOCVD.

Features

¢ High-Power Po=200 mW
* Small Operating Current

Package Outline

Unit: mm

Reference

Structure .
GaAlAs double-hetero laser diode. e
¥indow! BeIuAx ¢
Glass | 235
Application N L
¢ Medical and Communications. anrcroncas }-— 3 -ﬂ;
* Nd : YAG laser Excitation frene , o
Absolute Maximum Ratings (Tc=25°C) so-chen/ Hebll oes
¢ Radiant power output Po 200 mw e
* Reverse voltage b 2 ' e ilinceszsst®s | locosese Lo
PINDi 15 \
¢ Operating temperature Tow —10 to +50 °C
® Storage temperature —-40 to +85 °C
Electrical and Optical Characteristics Tc=25°C
Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 200 mA
Operating current lop Po=180 mW 400 mA
Operating voltage Vor Po=180 mW 1.9 \")
Wavelength* A 770 840 nm
Perpendicular ‘n 28 degree
F.W.HM Parallel On Po=180 mW 9 degree
Positional Position AX, AY, AZ +50 um
ositiona =
accuracy Angle Agu__ |Po=180 mW degree
AgL +3 degree
Slope efficiency Mo Po=180 mW 0.8 mW/mA
*Wavelength Selection
Model Wavelength
SLD302V-1 785 =+ 15 nm
SLD302V-2 810 + 10 nm
SLD302V-3 830 = 10 nm-
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Qutput power (mW)

SLD 302V SONY:

Pin Configuration Connection Diagram
3 COMMON
2 1
O+ -0 Bottom View PDA -s XD
3d) 1.LD Cathode
I 2.PD Anode 2 1
3. COMMON

Light Output vs. Current Curve

250
200
=] Far Field Pattern
150 <
>
2
3
[ =
2
100 £
]
205 A
= O (2
50 S
-t
o
R 2L ~
® 9
0 250 500 750 _30 _15 0 15 30

Forward current (mA) Angular displacement (DEG)

Longitudinal Mode

807 808 809 810 811 812 813
Wavelength (nm)
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SONY. SLD 302W

200 mW High Power Laser Diode

Preliminary

Description

The SLD 302W is a gain-guided high-power

laser diode fabricated by MOCVD.

Features

® High Power Po=200 mW
® Small Operating Current

Structure

GaAlAs double-hetero laser diode.

Package Outline

Unit: mm

2-940%015

254495

2390408

2302*025

N . Window 21952%2
Application Glass 50 5
* Medical and Communications. \ E
* Nd : YAG laser Excitation B
Absolute Maximum Ratings (Tc=25°C) EA
* Radiant power output Po 200 mw .
* Reverse voltage VR LD 2 \% 01w
® QOperating temperature Topr —10 to +50 °C SL03
® Storage temperature Tstg —-40 to +85 °C
Electrical and Optical Characteristics Tc=25°C
Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 200 mA
Operating current lop Po=180 mW 400 mA
Operating voltage Vor Po=180 mW 1.9 \"
Wavelength* A 770 840 nm
EW.HM Perpendicular 0. Pa =180 mW 28 degree
U Parallel On 0= m 9 degree
Positional Position AX, AY, AZ +50 um
ositiona _
accuracy Angle A Po=180 mW degree
AgL +3 degree
Slope efficiency Mo Po=180 mW 0.8 mW/mA
*Wavelength Selection
Model Wavelength
SLD302wW-1 785 + 15 nm
SLD302w-2 810 £ 10 nm
SLD302W-3 830 £ 10 nm

- 100 -~



Output power (mW)

SLD 302w S 0NY®

Pin Configuration Connection Diagram
3
1
-+
LD
-+
T Bottom View 1
1. LD Cathode
2. Not connected
3.LD Anode (case)
Light Output vs. Current Curve
250
200
o] Far Field Pattern
150 <
2
(7}
c
[]
100 £
©
< 0.5
&£ Ou 6.1
50 &
k]
// B 1 N
* 9
0 250 500 750 _30 _15 0 15 30
Forward current (mA) Angular displacement (DEG)

Longitudinal Mode

807 808 809 810 811 812 813
Wavelength {(nm)
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SONY SLD 303V

500 mW High Power Laser Diode

Preliminary

Description

The SLD 303V is a gain-guided high-power

laser diode fabricated by MOCVD.

Features
* High Power Po=500 mW
* Small Operating Current

Structure

GaAlAs double-hetero laser diode.

Application

¢ Medical and Communications.

® Nd : YAG laser Excitation

Absolute Maximum Ratings (Tc=25°C)

Package Outline

Unit: mm

Reference
Slot

¥indow
Gless

Reference
Plane

L0 Chip

2.0 MAX 1.5 36 ua;

’ x3-50‘.‘5
* Radiant power output Po 500 mwW
* Reverse voltage Ve b 2 v K e tancasass tuos scoease Los
PINDi 15 \%
® Operating temperature Tor —10 to +30 °C
* Storage temperature Tstgy —40 to +85 °C
Electrical and Optical Characteristics Tc=25°C
Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 400 mA
Operating current lop Po=450 mW 1000 mA
Operating voltage Vor Po=450 mW 1.9 \'
Wavelength* A\ 770 840 nm
Perpendicular 6. 28 degree
F.W.H.M Po=450 mW
Parallel O 9 degree
Positional Position AX, AY, AZ +50 um
ositiona _
accuracy Angle e Po=450 mW degree
AdL +3 degree
Slope efficiency Mo Po=450 mW 0.8 mW/mA
*Wavelength Selection
Model Wavelength
SLD303V-1 785 £ 15 nm
SLD303V-2 ‘810 = 10 nm
SLD303V-3 830 + 10 nm
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SLD 303V

SONY.

Pin Configuration

Connection Diagram

s COMMON
2 1
-O—+—O—- Bottom View PD «s XLD
(b 1.1D Cathode
3 2.PD Anode 2 1
' 3. COMMON
Light Output vs. Current Curve
500 /
400
z / 3 Far Field Pattern
< 300 <
3 z
H
‘g'. 200 ‘é‘
5 = A
(o) .2 0.6 [ 6.1
100 c
S
-
S
© [~
€ o0
0 500 1000 1500 -30 -15 0 15 30

Forward current (mA)

Angular displacement (DEG)

Longitudinal Mode

807 808 809
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— 10?7 _



SLD 303W

500 mW High Power Laser Diode Preliminary
Description Package Outline Unit: mm
The SLD 303W is a gain-guided high-power S oageors
laser diode fabricated by MOCVD. : H\

Features
* High Power Po =500 mW
* Small Operating Current

Structure
GaAlAs double-hetero laser diode.

254*05

1 1.0 *225)

16.9*%

2390108

23024928

. . window 2195%%2
Application Glass 5 5
® Medical and Communications. J} 5
* Nd : YAG laser Excitation (== Y
Absolute Maximum Ratings (Tc=25°C) X
® Radiant power output Po 500 mw b
® Reverse voltage VR LD 2 v 20158 SLD301w
. -215 -
® Operating temperature Topr —10 to +30 °C
e Storage temperature Tstg —40 to +85 °C
Electrical and Optical Characteristics Tc=25°C
Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 400 mA
Operating current lop Po=450 mW 1000 mA
Operating voltage Vop Po=450 mW 1.9 \%
Wavelength* \ 770 840 nm
Perpendicular n 28 degree
F.W.H.M Po=450 mW
Parallel O 9 degree
Positional Position AX, AY, AZ +50 pm
ositiona —
accuracy Angle A Po=450 mW degree
AgL +3 degree
Slope efficiency S Po =450 mW 0.8 mW/mA
*Wavelength Selection
Model Wavelength
SLD303W-1 785 + 15 nm
SLD303W-2 810 + 10 nm
SLD303w-3 830 + 10 nm
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SLD 303W SONY:

Output power (mW)

Pin Configuration Connection Diagram
3
1
—(—Hﬂ
oD T 3 _ ¢ LD
\/ l
2
1 Bottom View 1
1.LD Cathode
2. Not connected
3.LD Anode (case)
Light Output vs. Current Curve
500
400
> Far Field Pattern
300 < r
z
B
=
200 2
£
° .
/ ;-%-) 0.5 A P o1
100 c
2
k]
T -1
© P~
T o

0 500 1000 1500 -30 -15 0 15 30

Forward current {mA) Angular displacement (DEG)

Longitudinal Mode

go7 808 809 810 811 812 813
Wavelength (nm)
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SONY SLD 304V

1000 mW High Power Laser Diode

Preliminary

Description
The SLD 304V is a gain-guided high-power
laser diode fabricated by MOCVD.

Features
® High Power Po= 1000 mW
* Small Operating Current

Package Outline

Unit: mm

Reference
Siot

Structure 3
GaAlAs double-hetero laser diode. P eneax
P gl
Application inN 1l
* Medical and Communications. Reterence §|r""ff: =1
® Nd : YAG laser Excitation R/ {"“"gj
! i
Absolute Maximum Ratings (Tc=25°C) B 'j)* =1',,ms &
® Radiant power output Po 1000 mw | 4
* Reverse voltage VR LD 2 v Ftemeesass®s | lecosnse Lo
PINDi 15 \%
¢ Operating temperature Topr ~10 to +30 °C
® Storage temperature Tstg —40 to +85 °C
Electrical and Optical Characteristics Te=25°C
Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 400 mA
Operating current lop Po=900 mW 1500 mA
Operating voltage Vor Po =900 mW 2.1 \"
Wavelength* N 770 840 nm
Perpendicular 01 28 degree
F.W.H.M Po =900 mW
Parallel On 9 degree
Positional Position aX, AY, AZ +50 pm
ositiona =
accuracy Angle Adu Po =900 mW degree
AgL +3 degree
Slope efficiency Mo Po=900 mW 0.8 mW/mA
*Wavelength Selection
Model Wavelength
SLD304V-1 785 + 156 nm
SLD304V-2 810 £ 10 nm
SLD304V-3 830 £ 10 nm
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SLD 304V

SONY:

Output power (mW)

Pin Configuration Connection Diagram

COMMON

2 1
O+ O~ Bottom View PDA «s XLD
3d> 1.LD Cathode
j 2.PD Anode 2 1
3. COMMON

Light Output vs. Current Curve
1000

800

Far Field Pattern

0.5

/ On 0.1
200
/ ] -

0 500 1000 1500 -30 -15 (o] 15 30
Forward current {mA)

Radiation field intensity (A.U.)

Angular displacement (DEG)

Longitudinal Mode

.

807 808 809 810 811 812 813
Wavelength (nm)
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SONY. SLD 304W

1000 mW High Power Laser Diode Preliminary
Description Package Outline Unit: mm
The SLD 304W is a gain-guided high-power 2 oageors
laser diode fabricated by MOCVD. : N

Features

* High Power Po= 1000 mW
® Small Operating Current

Structure

GaAlAs double-hetero laser diode.

11 1.0 £025)

25405

16,9

A\
\‘ /)2

2390%08

23024025

. Window 2195%02
Application Glass 0 -
® Medical and Communications. eg
* Nd : YAG laser Excitation === g
Absolute Maximum Ratings (Tc=25°C) i
e Radiant power output Po 1000 mwW b
* Reverse voltage Vr LD 2 \ erna
® Operating temperature Topr =10 to +30 °C ot
e Storage temperature Tstg —40 to +85 °C
Electrical and Optical Characteristics Tc=25°C
Item Symbol Condition Min. Typ. Max. Unit
Threshold current Ith 400 mA
Operating current lop Po =900 mW 1500 mA
Operating voltage Vor Po =900 mW 2.1 \
Wavelength* N 770 840 nm
Perpendicular 0. 28 degree
F.W.H.M Po=900 mW
Parallel On 9 degree
Positi ] Position AX, AY, AZ +50 wm
ositiona —
accuracy Angle Adr Po=900 mW degree
ApL +3 degree
Slope efficiency o Po=900 mW 0.8 mW/mA
*Wavelength Selection
Model Wavelength
SLD304W-1 785 £ 15 nm
SLD304W-2 810 £ 10 nm
SLD304wW-3 830 £ 10 nm
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SLD 304W

SONY:
Pin Configuration Connection Diagram
3
L
1
o T LD
N l
+.1':*'2
Bottom View 1
1.LD Cathode
2. Not connected
3. LD Anode (case)

Light Output vs. Current Curve
1000

800

600 /

400

Far Field Pattern

Output power (mW)

0.5

On 0.
200

Radiation field intensity (A.U.)

0 =
0o 500 1000 1500 -30 -15 "~ 70 15 30

Forward current (mA) Angular displacement (DEG)

Longitudinal Mode

807 808 809 810 811 812 813
Wavelength (nm)
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3) Field Effect Transistors
(A) Silicon N-Channel junction FET

and video

[ Y, 1=30ms

3 pin minimold

Type Application Feature Page
25K121 Low frequency, Low noise | General purpose FET 114
amplifier, high frequency TO-92
amplifier
25K 125 UHF amplifier Wide dynamic range 119
IDDS=4O to 75mA
TO-92
25K 152 Preamplifier for camera Forward transfer admittance 128
and video | Y I=30ms
TO-92
25K300 Preamplifier for camera Forward transfer admittance 135
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3) Field Effect Transistors
(B) AlGaAs/GaAs N-Channel HEMT (High Electron Mobilty Transistor)

Type Application Feature Page
2SK676 Low noise microwave High gain low noise, NF Max.=1.4dB 142
amplifier (f=12GHz)
Ceramic package
2SK677 Low noise microwave High gain low noise, NF Max.=1.4dB 146
amplifier (f=12GHz)
Ceramic package
2SK676H5 Low noise microwave High gain low noise, NF Max.=1.4dB 150
amplifier (f=12GHz)
Chip
2SK677H5 Low noise microwave High gain low noise, NF Max.=1.4dB 157
amplifier (f=12GHz)
Chip
25K877 Low noise microwave Low Noise 164
amplifier Low Cost
Ceramic package
2SK878 Low noise microwave Low Noise 168
amplifier Low Cost
Ceramic package
3) Field Effect Transistors
(C) GaAs N-Channel Dual Gate MES FET
Type Application Feature Page
38K 164/-M UHF amplifier, mixer, Incorporates gate protection diode, High 173
oscillator power gain PG Max=22dB, Low noise NF
(Typ.)=1.2dB(F=800MHz) _
4 Pin minimold
3SK165 UHF amplifier, mixer, Low input capacitance Ciss=0.5pF, High 177
oscillator power gain PG Max=20dB, Low noise NF
(Typ.)=1.2dB(F=800MHz)
4 Pin minimold
3SK166 UHF amplifier, oscillator | High forward transfer admittance 181

| Y¢, |=40ms, Low mbise
(NF)=1.2dB(F=800MHz)
4 Pin minimold
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SONY 2SK121

Silicon N-Channel Junction FET

Description

The 2SK121 is a junction type FET which has the
feature of obtaining high voltage high gm and low
noise which covers from the Audio band to the VHF

band.

Application

For low frequency, low noise amplifier and high-

frequency amplifier.

Structure

N-channel Silicon junction FET

Absolute Maximum Ratings {Ta=25°C)
« Drain-to-Gate Voltage
« Source-to-Gate Voltage

« Drain current
« Gate current

« Allowable power dissipation
« Junction temperature
+ Storage temperature

Package Outline

5002

13205

Unit mm
40101
0.44 %01
1. Drain
2. Gate
3. Source




2sK121

SONY.

Electrical Characteristics (Ta=25°C)
Item Symbol Condition Min. Typ. Max. Unit
Gate to Source Voltage Vess | l6=10uA, Vos=0V —30 \
Gate Cutoff Current less Ves=—15V, Vos=0V —-1.0 nA
Drain Current loss Vos=10V, Ves=0V 0.9 14.3 mA
Gate to Source Cutoff Voltage | Ves(orr | Vbs=10V, Ib=30uA —0.18 —1.49 \%
Forward Transfer Admittance { |Yis| Vos=10V, Ves=0V, f=1kHz | 6.3 mS
Junf:taon to Ambient Thermal Bra 250 °C/W
Resistance
Mark
(Standard subdivision)
Rank loss (Vos=10V, Vas==0V) sK121 -
2 2.7 t0o 5.5 mA —— G
3 45 to 7.7 mA L? l? ——o
4 6.3 to 9.9 mA
LOT NO Ipss Rank
5 8.1 to 12.1 mA
Circuit Design Reference Material (Ta=25°C)
Item Symbol Condition Typ. Unit
Input Admittance rip f=100MHz 1.2 kY
Y11s Cip Vos=10V, Ves=0V 13 pF
Output Admittance fop =100MHz kQ
Y225 Cop Vos=10V, Ves=0V 2.7 pF
Reverse Transfer Capacitance Crss f=1MHz, Vos=10V, Ves=0V 2.4 pF
Short Circuit Equivalent Input & Ves=0V, f=1kHz
13 v
Noise Voltage " Vbs=10V, Rg=10kQ nv/v Hz
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25K121 SONY:

Drain Current vs. Drain Current vs.
Drain-Source Voltage Gate-Source Voltage
10 T 10
Ta=25°C l |
Vgs = OV
A
< -~ —0.1V = 1
€ 1 E
- E Vps =10V
§ e Ta=25°C
5 sHA o —0.2v £ /
3 - 5 5
c $ + o
Q / —03v' &
1 / y )
/) o 2 [
/ —0. A
V
[+} o
s 10 -2.0 -18 -1.6 -1.4 -1.2 -1.0 -0.8 -0.6 -04 -0.2 O

Vpg — in-
ps — Drain-source voltage (V) Vgs — Gate-source voltage (V)

Noise Figure vs. Input Generator Resistance

T TT
\ Vps = 14V ]
\ Ip= 100 uA
N\ f=1kHz 1
- N Ta=25°C  L1l]
: \
e
3
2 s
@ N
§ N
| \
w
z
N
N
e
° -
100 I3 10K 100K

Rg — Input generator resistance (£2)
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25K121 SONY:

Noise Figure vs. Frequency

N | ||
Vps = 14V
Ip=100uA ~T1T]
@ Ta=25°C
i)
e \\
2 N
2 N
o 10
g N
z
| \\
g N
r4 N
S
N | Re= 1k
- Rg = 100 kS P
| — | 11
0 1 - Tt
10 100 1K 10K 100K
f — Frequency (Hz)
Noise Figure vs. Drain Current
= T
Vps =14V 14/
§=1MHz l
= N Ta=25°C
2 \
4 N
3
) N
P s
N
S N
2
]
('S
z N
TRe=1ka
ne Rg = 100 kQ
]
1y 10p 100p m

Ip — Drain current (A)
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25K121 - SONYs

Forward Transfer Admittance

Drain Current vs. Temperature vs. Ambient Temperature
100 — 100
'{ T
Vps = 10V —
Vpsg = 10V ]
_ f=1kHz |
_ £ ——
< 8
E™ Vs =0V é 1
g —0.iv— £
2 =0.2V ] ]
3 —0.3v s
: £
g Lot —0.5V g
=]
] L] —0.6V ©
[N g 1
—= —0.7V ] £
w
= I
—i >
L
-~
0.1 0.1
-20 O 20 40 €0 80 100 120 -20 © 20 40 60 80 100 120
Ta — Ambient temperature (°C) Ta ~ Ambient temperature (°C)
Short Circuit Input Capacitance Reverse Transfer Capacitance
vs. Gate-Source Voltage vs. Drain-Source Volitage
100 100
Vps = 10V b vas =
Gs = OV
~ 1= 100 MHz £ £=1MHz
w Ta= 25°c J
8 § Ta=25"C
g 2
§ o g 10
2 =S
o N
8
% -
p g
g 1 [
5 8
2
5
0.1 04
(] -5 -10 o 5 10
VGs — Gate to -source voltage (V} Vps— Drain to -source voltage (V)
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SONY.
Silicon N-Channel Junction FET

2S5K125

Description

The 2SK125 is an N-Channel silicon junction
type field effect transistor developed for low-noise
amplification at frequencies up to UHF. It is espe-
cially suitable for when a wide dynamic range is
required.

Features
® High power gain

12.5 dB (Typ.)

{f =100 MHz Gate grounded)
® | ow noise figure

1.5 dB (Typ.)

{f =100 MHz Gate grounded)
® Wide dynamic range

3rd intermodulation distortion
—52dB (Typ.)

Package Outline Unit: mm
5.0:&2
4.0
_g
2
T
04510 &3
2
&
142} 3
13 143 1. Source
2. Gate
3. Drain
M-230

(f=100 MHz at 100 dBp input)

044404
2004

® 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

® Source to gate voltage VsGo 35

® Drain current Ip 100

® Gate current IG 10

® Channel temperature Tj 120

e Storage temperature Tstg —50to +120
® Allowable power dissipation PD 300

mA
mA
°C
°C
mwW
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25K125 SONY:

Electrical Characteristics Ta = 25°C
item Symboi Condition Min. Typ. Max. Unit
Gate cutoff current less VGs= — 15V, Vps =0 -10 nA
Gate to source voltage VGss I6= 10uA, Vbs =0 -35 Vv
. Vbs =10V, VGs =0
Drain current Ibss PW =300pus 40 75 mA
Gate to source cutoff
voltage VGS(OFF)| VDS =10V, ID=100uA -2 -6 \
Forward transfer VDS =10V, Ib=10mA
conductance Iyss| f=1kHz 10 L mS
Reverse transfer c VDG =10V, Is =0mA
capacitance rss f=1 MHz, source grounded 26 3 pF
. VDG =10V, Ib=10mA "1
Power gain PG £=100 MHz, BW =2.8 MHz 10 125 dB
VDG =10V, Ib=10mA “1
N 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
. VDG =10V, iD=10mA, *2
Intermodulation IMD | f1=100MHz, f2=100.1 MHz, —45 | —52 dB
at 100 dBu input
Junction to ambient 9i-a 190 °C/W

thermal resistance

Note) *1. See the 100 MHz, PG, NF, test circuit.
*2. See the 100 MHz IMD test circuit.

Mark Classification
s C——] Ibss (mA)
¢ — SK125 Rank Vps = 10V
Ves = OV
c—— & R
2 401075
Ipss Rank / \_Lot No. 3 4010 52
4 4810 63
5 571075
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25K125 SONY.

Standard Circuit Design Data Ta = 25°C
Item Symbol Condition Typ. Unit
Input resistance rig 70 Q0
Input capacitance Cig VDG = 10V, Ib = 10 mA 30 pF
Output resistance TFog f = 100 MHz 5 k)
Output capacitance Cog 3.0 ( pF
Power gain PG VoG = 10V, Ip = 10 mA 70 dB
Noise figure NF f = 500 MHz, BW = 12 MHz 40 dB
Reverse transfer coefficient |s12] ;/D: ST)(; %Y_izlo =10mA 0.035
Equivalent input noise voltage ©en ;ID: 1=k|1_‘gv’ Ib =10mA 3 nV//Hz
Drain source ON resistance R(ON) Ib = 10 mA, VGs = OV 35 Q
Drain cutoff current Ib(oFF) Vos = 10V, VGs = — 10V 0.1 nA

100 MHz PG, NF Test Circuit

i 2
Lt 25pF L3
|’1"1nF 'j”’lnF
Vs Vo
L1 : 0.45 ¢mm polyurethane wire $3 mm 105t

L2,L3 : 0.45 ¢mm polyurethane wire ¢3mm 55t
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25K126 SONY.

Output Characteristics

Drain current vs. Drain source voltage Drain current vs. Drain source voltage
10 e
= o]
J l /A /"‘I Ves=-2.2V - | et
Vs =0V —0.5V //
40 . -
z — < —2.4V
g /'4 T §_ 4 — e
€ / A —Lov £ / ]
2 / d E
3 / L — 3 /7 ~2.6V
‘c’ / g c 5 4 —
£ 2 y ~1I‘5V g -
5 4 L/ ] . ] ~2.8v
a -2.0V T o
/2 f "
f— +
~a ~25V y ol ~3.0v
— - — —3.
o 3.'0V o — 3.2V
0 2 a 0 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
L 2 || 2
Vos =10V / e Vos =10V V4
40 § —1 f=1kHz A
< £
: §
c 2 4
£ 8 A
] @ 10
£ / s /
S 20 A
B
; £ [
2 // 5
/ z |
o
V. >
o - 0 /
-4 —2 0 -4 -2 o]
VGS - Gate source voltage (V) VGs - Gate source voltage (V)
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25K125 SONY:

Feedback capacitance vs. Drain gate voltage

f=1MHz
™y
8 10 m
[}
(5]
c
pu} L
8 0.1
Q Ay
g 5 -
'g \\
é \
T~
'S \\
o \~
4
o 2
1
1 2 5 10 20
VDG - Drain gate voltage (V)
Common-gate power gain noise figure
vs. Drain current
15
f=100MHz
Vog=10V
@ —— =
5 PG// S
£ 10 = e
) 1 2
a., Y-
3 3 2
& 2
c" e NF 2 1
g 5 “\ %
1
0 0
1 2 5 10 20

I - Drain current (mA)
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25K125 SONY.

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
\ 2
& \ E \
% ~\—..,.._--_ — § \\—--__..__gfg (-‘:1
§ = gig _E A
3 © /
£ pd 5
g 10 w10 e
5 8 /
Q -
£ / °
' z
=]
£ S
[T
- big 's'_,, A brg
Ny
o Y > o
[ 6 12 0 6 12
ID - Drain current {mA) I - Drain current (mA)
VDG - Drain gate voltage (V) VDG - Drain gate voltage (V)
Reverse transfer admittance Output admittance
1 2 N
) .
£ [} "1 F"‘ ——
@ | £
£ \ Py bog
2 g
_g \‘ —Brg £
s v & \
€ os s
2 5 \
g \ g
- 3
(o]
4 . \ . b
é . N - £ N ~g° i
' - ~
£ 1= =
0 ot 0
o 6 12 0 6 12
Ib - Drain current (mA) ID - Drain current (mA)
VDG - Drain gate voltage (V) VDG - Drain gate voltage (V)
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25K125 SONY-

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

Input admittance Forward transfer admittance
7}
E
= 40 8 2
7]
£ g /
§ gig .g —Bfg _#
© ©
£ 5 /
£ G
2 c
ht 8
5 20 & 10 /
£ A big ® b
2 W g 1/
D 4
o -
L1 > o L~
° 500 1000 500 1000
f - Frequency (MHz) f - Frequency (MHz)
Reverse transfer admittance Output admittance
20
7]
E
g 4 @
e £
£ 8
E c
3 s gog
5 grg T (x0. l)//
"é E 10 / o
g 2 H y.
/ : /
> [
& / g /4
} ~brg >
g
—t — br
[o] L‘ih e » ¢ 0 i
500 1000 500 1000
f-Frequency (MHz) f-Frequency (MHz)
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SONY.

10 mA)

Common Gate S-Parameter vs. Frequency (VDG = 10V, ID
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28K125

SONY.

Intermodulation distortion characteristics

0 T T
o f1=100MHz
T f2=100.1MHz
5 Voe=10V
5 V=V,=100dBx
2 -20
©
c
S
=
S
=3
B \
£ —40
-
:_': 3rd
=)
=
= 5th : less than —65dB
—60 L . .
-3 -2 -1 (o]
VGs - Gate source voltage (V)
Block Diagram for IMD Measurement
SG1 s
pectrum
@ JG %Aql’qfa Analyzer
| [o]e]
~ {0
M1
e
I I 20 = 500
Vs Vb M1 : Mixing PAD
100 MHz IMD Test Circuit
25pF L2 10pF
IN q ° ouT
50Q 500
L1 25pF L3

'j"ml-'

Vs Vo

3¢ mm 105t
3¢mm 55t

L1 : 0.45 ¢mm polyurethane wire
L2,L3 : 0.45 ¢mm polyurethane wire

IMD - Intermodulation distortion (dB)

Pp - Power dissipation (mw)

o] T T
f; = 100MHz
| £,=100.1MHz
Voe=10V
p=10mA 2
“20 I (vgs=-2.1V) /
/
3rd /
_40 7
/54
7
/ /
—~80 Z
90 100 110 120

V1, V2 - Input signal level (dBu)

f1 f2

}

3rd order
IMD

5th order IMD

3f1-2f2

2f1-f2

2f2-f1
3f2-2f1

Derating curve

400 B\
\‘ free air
0
0 40 80 120

Ta - Ambient temperature (°C)
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SONY, 2SK152

Silicon N-Channel Junction 'FET

Description Package Outline Unit: mm
The 28K 152 is the first device to reach such s2uax
a high "‘Figure of merit’’ level. Because it uses , 40
the latest Epitaxy and Pattern technology. -
Head ampilifiers Video Cameras VTRs etc. per- ' g
form very efficiently.

0

04591

13

|

i
X
20l |

Features

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

ID=10mA BUIE:
* High | Yfs | a1l

Vbs=5V | Yis| 30mS (Typ.) _
* Low input capacitance 1:Drain
Ciss 8pF (TYD.) 3 2:Source
3:Gate
Structure

M-230

Silicon N-Channel junction FET.

Absolute Maximum Ratings (Ta = 25°C)

¢ Drain to gate voltage VDGO 15 Vv
* Source to gate voltage VsSGO 15 \%
¢ Drain current Ip 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
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25K152 SONY:

Electrical Characteristics

Ta = 25°C

Item Symbol Condition Min. Typ. Max. Unit
Drain to gate voltage VDGO 1G=10pA 15 ] \%
Source to gate voltage VSGO IG=10pA 15 \%
Gate cutoff current Igss VGs= -7V, VDS =0V -2 nA
Drain current Ipss Vbs =5V, VGs=0V 9.5 42 mA*

ff

D saurce cuto VGS(OFF) | VDS =5V, ID=100pA -0.55 -20| v
Forward transfer [Yis| | VDS=5V, Ves=0V, f=1kHz | 21 | 30 mS
Input capacitance Ciss Vbs =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 t0 42.0

PlwinN

Mark

DEC

6= P Q

IDss Rank m

SK152




28K152

SONY.

Standard Circuit Design Data

Ta = 25°C

Item Symbol Condition Typ. Unit
Forward transfer admittance | Yts| | VDs=5V, Ip=10mA, f=1kHz 25 mS$S
Input capacitance Ciss VDs=5V, ID=10mA, f=1MHz 7.2 pF
Gate cutoff current Ic VoG=5YV, ID=10mA 40 pA
Input resistance ris 3.5 kQ
Input acitance Ci 7.2 F
MUt capacita 2 | Vbs=5V, Ip=10mA, f=100MHz P
Output resistance ros 3 kQ
Output capacitance Cos 2.5 pF
Power gain PG 15 dB

VDs =5V, ID=10mA, f=100MHz
Noise figure NF 1.8 dB
; ; ; 3 VDs=5V, ID=10mA

Equivalent input noise voltage én f=1kHz, Rg= 00 1.2 nVHz
Reverse transfer capacitance Crss Vbs=5V, VGs=0V, f=1MHz 2.0 pF

100 MHz PG, NF Test Circuit

~25pF L2 SpF
IN —© ouT
50Q : 50Q

~25pF (L3

L
fvll'llnr |—’] InF
Vs

Vo

L1 ¢0.45mm Polyurethane Wire¢3mm 10.5t
ll:§ } $0.45mm Polyurethane Wire¢3mm 5.5t




28K152 SONYT®

Drain current vs. Drain current vs.
Drain to source voltage Gate to source voltage ,_j
25
s T ~0.1V ! [
Vs =0V | R e S S
2 | Ta=25C ooV - 2
£ i E
= -0.3V e E
S 1 ;
g |— ~0.4V 5
3 10 . o
£ e S e -0.5V - £
© T o
a - —— ~0.6V o}
] /"‘ v
-0.7V a
£ /] -0.8V =
41 T 1 o9V
L -1.0V 70
5
Vps - Drain to source voltage (V) VGS - Gate to source voltage (V)
Drain current vs. Transfer characteristics vs.
Ambient temperature Ambient temperature
T—F T T ]
—— | ool
]\ s : |_Ta=-25C 20
o ! | o
— f _ i | —
g + + v Ves =0V _‘, ! = z
‘E‘ 10 4 : ; :042V ! JJSTC 7 / g
T T 0.4V T + 15
- ! . | 1 A -
£ — -0.6v ‘ 5 100°C S
£ ! ~ : — . g
=1 3 t + | |
© T L 708V i 10 g
c — Eo ‘ j . c
© ! i ‘ | ©
s ! L -0V ‘ | i 5
i = 1 i 1 i
) e | i ! | T !
o : ‘ ; o / P a8
S — ]
i ‘ . i : | | H |
L i H I H i i
ola 0 2 50 7‘5 100 -18 -10 05 0
Ta - Ambient temperature (°C) VGS - Gate to source voltage (V)
Drain current temperature coefficient Drain current temperature coefficient vs.
vs. Drain current Gate cutoff voltage
@ J Ta=25C o i [ ratast
3 o ‘ YDSZ‘SV 2 M ‘;’Vps:ﬁ/i’
g al -1 x AL x100 (%/°C) [ s T
o \ """ AT e
g 9 +o4 d ip at Ta=25°C ] E U +04 — T 1
23 \ : e \ |
232 23
© o r02 O, +02 \
5§ £c
33 — 32
%% . Ipz 58.5mA %% .
58 ~ 88
' — © .
:
o -0 i \]1\ a -02 1
3 I ’ I l I 3
0 5 1 15 20 o 05 1.0 15

ID - Drain current (mA) | VGs(oFF) - VGs| (V)




25K152 SONY:

=5V]

[VDos

Forward transfer admittance (mS)

| Yfs | —

15

Forward transfer admittance vs. Drain current

‘g Ta=25C
£ Vps=5V | ]
8 ——t f=1kHz }—
g % '

£

£ Inss 7 |
g . [ | 20mA 0mA |
5 ! 10mA

:";' 20 =

8 1 N

° // 1 |

F

g

&

|

2 t

> 5 I

—_— 1 3 10 30

1D - Drain current (mA)

Gate cutoff current vs. Bias voltage

10nA

T T TR T

| TemmC b ioma /1 }[ =

bt + o TImA I6 Test Circuit

i i k| TN

o PR
17

+5 +

-t 3 H

—Ip

100pA

LTI
»
10pA
0

5 10 15

Ic—Gate cutoff current

VDG - Drain gate voltage (V)
- VGss - Gate to source voltage (V)

Gate to source cutoff voltage vs.
Forward transfer admittance vs. Zerogate voltage drain current

g S «-20 T T T T
Zerogate voltage drain current =S € e 25|
P Macssc | Sho H
_fulh,J_LU:LiTaizs,f £a7 0
Yl Ves=ov4-+{H  $8a-18 ! ]
*{ 1]t b= L]
o
|
o L |
1 R S o
T 1717 o
1 4
- [}
- 2
| Yes| b =10mA7] 2 Vps =5V
T S Vs =0V ]
- T g i
S - ||
10 20 3 40 ] }
> 08 10 20 30 40

IDSS - Zerogate voltage drain current (mA) IDss - Zerogate voltage drain current (mA)




25K152 SONY:

) o Equivalent input noise voltage vs. Frequency
- T T 1T 1T
g I ] [ Ta=25C 15
=% i A Ves =5y
EE H . ; Ib =10mA - |-
-;; 3 FTHT 7]- Af=1Hz +—~f— .
55 ! T Rg=00 T
© g mad bl B
2@ T . \?
=4 1 T T + . .
o ! ! t e
w > t T T
' I ; i AN
- 05 — I : T
° 10 100 1K 10K 100K ™
f - Frequency (Hz)
Noise figure vs. Frequency
-
R
. w Ta=25C ¢
S \ Vps =5V f
" - Ib=10mA —
= Af=1Hz *
2 ™~
&
[
R 5 1
2 Rg=100Q H
J A ’ T
z [ 1 ERREN
S 1 i f S
~ Rg=1kQ |- - L 1
Rg=10kQ f
0 P——— [ NN i T
10 100 1K 10K 100K M

f - Frequency (Hz)

]

1]

2 Equivalent input noise voltage vs. Drain current

S ﬁ 1 I I
XI I~ Ta=25°C 111

EE 5 Vos =5V

-

ct - f=1kHz -H

2 g 3 Af=1Hz TH

28 117

33 L] 11
1> il L [

e 0.1 1 10 30

[

ID - Drain current (mA)




Yis - Input admittance
tis - Input resistance (kQ)

28K152 SON‘Y0

Input capacitance vs. Input capacitance vs.
Gate to source voltage Drain to source voltage

10 — 10 7
. Ta=25C — Ta=25C |
s Vs =5V 7] v Vos =0V
° ° f=1MHz _| ; 9 f=1MHz
Q Q
% c
£ 2 I~ o
2 T ——
] \\ 3 ,
- 7 -

™~

2 T~ a
£ £
l 6 ' 8
k4 8
O (8]

50 nrYa Y 50 5 10

VGs - Gate to source voltage (V) Vs - Drain to source voitage (V)
Input admittance vs. Frequency Output admittance vs. Frequency
100 e = 00— T —T s ——

i ] i fr RS %’%H*ﬂ‘i ! { 1 g i ? :f i - Ta=25C
my : it 1 Ta=25%C 1+ ~T ; L Vos =5V
=3 ; T‘ + - Vps =5V | L ® 9 a -

o I et e Ip = 10mA bk 2= T
Q : ! . LR | B
c ey | ; 4 ESS
g " =E5 : EE8  Euf B
B e P 11 A s i EXS = e
5] I Cis ! To e THIT T
© i DR L3S 8 A el
g I ' BN ‘ge 3 !
o < b - - -
o , ! 855 ; ‘
a [l e a5 4 0‘5“__:" Y = : 4“ 5 5 Sl A A gty
g T 183 i b -
- B o | | ¥ 1 f ] + i Bt
: : H Sayp OO T \ Yoo
@ i So | | 1]
U i [&] — L. T - .
i il
01 1 [ L iild
1™ 10M ™ 1M
f - Frequency (Hz) f - Frequency (Hz)
Forward transfer admittance vs. _ Reverse transfer admittance vs.
w
& Frequency € Frequency
© E
E' ! e e e s e 3 ! FTTTT
° T ImBmans e Ta=25C € Ta=25C
g Vps =5V ) £ = Vps =5V
2 gcs b =10m ALY E I ~10mA
._g 10 S _AA
© o —brs ~8rs
- 17} 1 3 L1
O c 1 may
% g
= - .
© -
] —bys 8 -
- ! [ —
5 N /
E “l: o 10M 100M 16
ucl_’ — f - Frequency (Hz)
mn
— >
& M 10M 100M 1G -
>

f - Frequency (Hz)
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SONY. 2SK300

Silicon N-Channel Junction FET

Description Package Outline unit: mm
The 25K300 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.
perform very efficiently. oo
59 0.4%8ds (Each Lead) ‘o1
Features 2 d o.0-16%006
N 1
eHigh figure of merit  Vps=5V |Y1s|/Ciss 3.5 T 3 H
Ip = 10mA el iy 01-025
eHigh |Yss| Vos=6  |Y| 30ms (33wl | | s
Vas =0V Typ) | g | i
sLow Ciss Ciss  8pF Ejz ; —
(TYP.) | wat 6.4 ! f
S5 j 5"095*?0-95’10'45{“ k08—~
ol | - 190 — | ~ o
Structure 8l L g0z — 11402
eSilicon N-channel Junction FET.
1: DRAIN
2: SOURCE
3: GATE
Absolute Maximum Ratings (Ta=25°C)
*Drain to Gate voltage Voco 15 \Y
eSource to Gate voltage Vsao 15 \
eDrain current lo 50 mA
eGate current la 5 mA
eAllowable power dissipation Pp 150 mwW
sJunction temperature T 100 °C
eStorage temperature Tstg -50to +120 °C
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25K300 SONY.
Electrical Characteristics
(Ta=25°C)
Item Symbol Condition Min. | Typ. | Max. | Unit
Drain to Gate Voltage Voeo la=10pA 15 \"
Source to Gate Voltage Vsco la=10uA 15 \'%
Gate Cut;)ff Current lgss Vas= -7V, Vps = OV -2 nA
Drain Current lpss Vps=5V, Vas =0V 95 42 mA*!
Eource to Gate Cutoff Voltage| Vas(ofF) | Vps=5V, Ip=100sA -0.55 -20 \'
Forward Transfer [Yts| Vbs =5V, Vas =0V, f=1kHz 21 30 ms
Admittance
[ Input Capacitance Ciss Vbs= 5V, Vas = 0V, f = 1IMHz 8 9 pF
*1 Drain current detail specification as follows.
Rank loss (mA)(‘://ZZ : 8&) Mark Ipss Rank
o 95-1438 3L 1
2 13.4~210 9
3 19.0~30.2
4 27.4~420 2[ ] 1]
1. Drain
2. Source
3. Gate
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25K300 SONY.

Standard Circuit Design Note

(Ta=25°C)
Item Symbol Condition Typ. Unit
Forward Transfer Admittance| |Yts| | Vbs=5V lp=10mA f=1kHz 25 mS
Input Capacitance Ciss | Vps=5V lb=10mA f=1MHz 72 pF
Gate Cutoff Current la Vo =5V Ip=10mA 40 pA
Input Resistance ris 35 kQ
Input Capacitance Cis 72 pF
Vps=5V Ip=10mA f=100MHz —
Output Resistance ros 3 kQ
Output Capacitance Cos 25 pF
Power Gain PG 15 dB
Vp=5V Ib=10mA {=100MHz

Noise Figure NF 18 dB

Equivalent Input Noise Voltage en Vps =58V Ib=10mA f=1kHz R;=00Q 12 nV/\/Hz

—
Reverse Transfer Capacitancej Crss | Vps=5V Vgs=0V f=1MHz 20 pF
100MHz PG, NF Test Circuit
~25pF L2 spF L1 ¢0.45mm Polyurethane Wires3mm 10.5t
IN out 0 7
500 t @ 500 L?}dzOASmm Polyurethane Wireo3mm 55t
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25K300 SONY.

Drain Current vs. Drain to Source Voltage Drain Current vs. Gate to Source Voltage
® -0V 25
L | |
Ves =0V Vos=5V
] = o, - o,
4 Ta=25"C [ .. Ta=25°C
2 / L
£ [ T [ -o0av e E
£ r T | ’ z
5 H
5
[$] ’ "l | -04v g
€ 10 I 3
@ £
a ] —osv g
2 LT |
- ~08v e
L1
. -0V /
.——_‘—"b—‘
-08V
[ ~09v s
R —10v J P ieid
5 10 -02 -10
Vos~Drain to Source Voitage (V) Vas—Gate to Source Voltage (V)
Drain Current vs. Ambient Temperature Transfer Characteristics vs. Ambient Temperature
= e s S T T T T
RSO EEEES A toeios Suait ! i ' ! | l
. i ‘
RD (R A o | ﬂt R I Ta=-25"C~/)| .
R i
J ]
| | | | /
Vos=0V - .],.,,A,,,.,,, -}*’*' R S
—o2v | i : 25°c /
—t } H b
- <
0.4v \‘ ’g 1 ]
S ~ =
H 06V S E
H | 3
® -08V <
3 3
£ |
s )
‘? 4 —10v =
=)
01
Ta—Ambient Temperature (°C) Vas—Gate to Source Voltage (V)
Drain Current Temperature Coefficient Drain Current Temperature Coefficient
X vs.
Drain Current Gate Cutoff Voltage
| 5 [ T
5 o
2 +os | 5 408 bt L]
3 Ta=25°C B Ta=25°C
=z Vos=5V € Vps =5V
£ | K] -
o 15}
2 Lo0s 1 ab H ]
3 \[ T S o & T
I - °
@ T T T 4 M1 a—
2 *Ip at Ta=25"C & \
i +02 X +02
§ §
L =
] [
£ o E o
3 (6]
o c
£ — s
5 ~— ] .;I,
| -02 L -o02
o 2
3 ]
0 5 10 15 20 0 05 10 15
Io~—Drain Current (mA) |Vas (OFF)—Vgs| (V)
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25K300 SONY.

Forward Transfer Admittance vs. Drain Current

T
1 Taﬁg_
I T Vos=5v 1]
@ | T=1kHz,
£ | ‘_*
@ — S -
Q [
5 EER .
= oSS
£ L Ll e 30mA
< I [10m,
B
E //V )
°
a }
2
(<}
w - . L L | S . I
T 1 -
2
>
S l
3 10 ¥
lp— Drain Current (mA)
Gate Cutoff Current vs. Supply Voltage
10nA T T T T 7z
t:bf:%i—, e T o e e I Test Gircuit
L] | 7 o
| 7 185ec]
I Ip=1mA 1
W AR o £ vog
] | 6 | 9 l@ —T_
= A g s s e 7 )
g I _{1,44 7 1 S — [ G
] i:,, I [ J1 ]
3 - =
3 L ] |
g [
3 100pA -t l GS///
S — i 7
5 e =
1 S ]
- A 1
100 i J
0 5 10 15
Voe—Drain to Gate Voltage (V)
—Vass—Gate to Source Voltage (V)
Forward Transfer Admittance Gate Cquff Voltage
vs.
Zerogate Voltage Drain Current Zerogate Vollage Drain Current
50 -20
as ! N T
£e b :
3 2 e o . Yis sz ov Ta=25°C S< |
§= | SE sl i €
£ 25 - T j
E = 1 | Vos =5V
© L e i Vgs =0V
< 0l =
5 3 f |
]
H 3 4 |
= - T % RIS i 1 1
b= - e
‘g | Yis lo=10mA i | (';’ j 1
| i
[} [ | i [ 2 o ‘
£ | } N [ > x 1
= 15— I 1 | I )
10 20 30 40 ‘ !
lpss— Zerogate Voltage Drain Current (mA) -05 | 4‘0

Ipss— Zerogate Voltage Drain Current (mA)
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25K300 SONY.
N
Equivalent Input Noise Voltage vs. Frequency
H
% 10
5 Ta=25°C
> 5 Vps=5V
2 Ip=10mA—
° 3 Af=1Hz
P4 M~ Rg =00
F
< ﬁ\\. | |
€ 1
K
©
£ 05
g 10 100 1K 10K 100K 1™
|
1 f=Frequency (Hz)
Noise Figure vs. Frequency
10 - Ta=25°C____ |
— Vps =5V
9 Ip=10mA ]
2 Af=1Hz
[
s LD
i N
8 N
(<] 5
Z| NN Rg = 1000
(T8 \
z &
N~ Rg = 1kQ
Rg = 10kQ
0
10 100 1K 10K 100K ™M
f—Frequency (Hz)
_ Equivalent Input Noise Voltage vs. Drain Current

52

&< Ta=25°C]

=9 Vps=5V

g= 3 F=1kHz 7 -

52 Af=1Hz

Z o 5

3 n

g3 -

| z Emat

‘g ,\‘-\‘JV—'—)—-— o

0.1 1 10 30

lp—Drain Current (mA)
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SONY.

25K300

Input Capacitance

Input Capacitance

Drain to Source Voltage

Gate to Sou}ce Volgate

)
[
10

Ves=
T

-1MHz

Ta
S

L
S A

0
9
8
7
6
5

(4d) esueyvedes induj—ssid

25°C |
10

f=1MHz
5V

Vos

Ta

10
9
8
7
6
5

(3d) eoueyjoede) )nduj—ssi0

Vps~Drain to Source Voltage (V)

Vgs—Gate to Source Voltage (V)

Output Admittance vs. Frequency

Input Admittance vs. Frequency

b
4 @ouryjoeden ynding—soD

(5%) aouelSISBY INAINO—S1)

T T jEsEme
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=
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(5%) eoumsisay indu)—s|)
(Sw) soueiwpy Indu|—siA
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f—Frequency (Hz)

Frequency (Hz)

f—

Reverse Transfer Admittance

Forward Transfer Admittance

vS.

Frequency
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T
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SONY 2SK676

AlGaAs/GaAs Low Noise Microwave HEMT

Description Package Outline Unit: mm
The 2SK676 is an AlGaAs/GaAs HEMT
fabricated by MOCVD (Metal Organic Chemical (62)
Vapor Deposition). This 0.5 micron gate FET 058 \ o 1823
features very low noise figure and high gain, and K
is suitable for a wide range of front-end amplifier ( ! gls
applications including satellite reception (DBS, 2 I 'é ";
FSS, TVRO) and other communications systems. (%) 5)
4 e
Structure ] 3
AlGaAs/GaAs N-Channel HEMT 3
01t 0504
13802 54 %03 54 %5
1:Gate
2:Source
3:Drain
4:Source
Absolute Maximum Ratings (Ta=25°C)
« Drain to source voltage Vbs 5 \
» Gate to source voltage VGso -3.5 \%
« Drain current Ip 70 mA
» Channel temperature Tch 150 °c
« Storage temperature Tstg —55 to +150 °C
« Allowable power dissipation Pp 340 mW
Electrical Characteristics Ta=25°C
Item Symbol Condition Min. | Typ. | Max. | Unit
Gate to source cutoff current less | Vps=0V, Ves=—3V —100 | mA
Drain current Ipsg Vos=2V, Ves=0V 10 40 70 mA
Gate to source cutoff voltage [Vas{(OFF)|Vps=2V, Io=500uA -02|-15[-30 | V
Forward transfer admittance [Yts! Vps=2V, Ip=10mA 25 40 mS
Vps=2V, | f=4GHz 0.7
. ) f dB
Noise figure NF Io=10mA | =12GH2 14
— =4GH 12 14
Associated gain at NF Min. Ga Vos=2V z dB
I0=10mA | =12GHz 9 11
Classification =12 GHz Mark
Black
Rank Min. Typ. Max. Unit
3
25K676-1 - — 1.0
25K676-2 - — 1.2 dB l—' 4—_J
25K676-3 — — 1.4 U

Die and packaged devices available.
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25K676

SONYs

X-Band, and K-Band Downconverter
Block Diagram

RF
INPUT

Pp - Allowable power dissipation {mW)

Ip - Drain current (mA)

RF AMPLIFIER MIXER iF AMPLIFIER
l 25K676
25KET6 35K165
25K586 IT377A x3
25K586 25K587 339K166
25K671
2SK677
23K585

LOCAL OSCILLATOR

Allowable power dissipation vs.
Ambient temperature

500

400

\
300

200

100
N

o 50 100 150 200 250

Ta - Ambient temperature (°C)

Drain current vs.
Drain to source voltage

50
Ta=25°C
VGs =0V
1
"
—0.25V |
25 /
—0.50V
I
/ P el
>
” ) ~0.75V
e R
I
1 ~1.00V
L [
——-—-—"_ +
0 ~1.25V
0 25 5.0

VDs - Drain to source voltage (V)

C-Band Downconverter Block Diagram

RF AMPLIFIER MIXER IF AMPLIFIER
IF RF 2sK676 | | 2SK587 1T377 3SKIES , 3 P
OUTPUT INPUT 25K586 25K585 35K165 35K166 OUTPUT

25K671
25K585

LOCAL OSCILLATOR

Drain current vs.

Gate to source voltage
50

T
Bias Condition
Vps = 2.0V

Ta=25°C ]
/

25 /

Ip - Drain current (mA)

=20 -1.0 o

V@GS - Gate to source voltage (V)
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25K676

SONY.

S-Parameter vs. Frequency Characteristics

VDS=2V, ID=10 mA

f S S21 Si2 S22

(GHz) | MmAG ANG MAG ANG MAG ANG MAG ANG
2.00 964 -40 | 3.688 142 .028 62 776 -27
3.00 926 -58 | 3.504 124 038 51 757 -40
4.00 .885 -76 | 3.297 107 047 37 742 -53
5.00 841 -93 3.060 91 050 27 724 —65
6.00 .803 -109 | 2.834 76 052 19 .710 =77
7.00 773 -123 | 2.617 62 .052 12 .703 -88
8.00 .748 -136 | 2416 48 .0561 8 .708 -99
9.00 726 | 147 | 2.243 36 .049 4 712 -108
10.00 .706 | —159 | 2.108 24 048 4 .718 =117
11.00 .683 -169 | 1.995 12 .048 2 724 -127
12.00 663 -180 | 1.891 1 048 4 730 | 136
13.00 642 17 1.786 -1 051 4 .740 -145
14.00 .620 161 1.71 -22 057 4 .756 —-1563
15.00 595 162 1.649 ~32 .062 2 772 -161
16.00 564 143 1.599 -43 068 -1 .788 ~168
17.00 .528 133 1.683 -54 .076 -6 .799 -176
18.00 487 123 1.649 —66 086 -13 .809 176

Rmax=0.2
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25K676 ; SONYs

Minimum noise figure vs. Output power at 1 dB
Drain current gain compression
12
pmmmm—
S 10 f=12GHz
a
/ 10 Vps=3Vv

Ip=Ipss/2

/
. \ & . —T
/ )
1

e /

NF - Noise figure (dB)

Po - Output power (dBm)
(]

Ga - NF Associated gain (dB)

N /

o
° 5 10 5 2 25 30 %% & -6 -4 -2 o 2 4 s
Ip - Drain current (mA) Pin - Input power (dBm)
Noise Figure Characteristics

NFmin=1.10dB

at Gamma=0.568
Angle=157.7

f=12GHz

Vps=2V

Ip=10mA

NF, Ga, Gamma Optimum Characteristics (Vbs=2V, Io=10 mA)

Frequency | NF | Ga Gamma Optimum
(GHz) | (dB) | (dB) | wmag ANG
12 1.10 {11.8 0.568 157.7
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SONY 2SK677

AlGaAs/GaAs Low Noise Microwave HEMT

Description Package Outline Unit: mm
The 2SK677 is an AlGaAs/GaAs HEMT
fabricated by MOCVD (Metal Organic Chemical {02 ’A L igtez
Vapor Deposition). This 0.5 micron gate FET o ﬁ :
features very low noise figure and high gain, and o n —
is suitable for a wide range of front-end amplifier 1 51
applications including satellite reception (DBS, 2 =
FSS, TVRO) and other communications systems. \§] T k}) g
q B
Structure 3 zl
AlGaAs/GaAs N-Channel HEMT 3
0418 0504
1 1:38‘\0'2 54 205 54 +05
1:Gate
2:Source
3:0rain
M-217 4:Source
Absolute Maximum Ratings (Ta=25°C)
« Drain to source voltage Vbs 5 \Y
« Gate to source voltage VGso -3.5 \%
« 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 .
(Ta=25"C)
Item Symbol Condition Min. | Typ. | Max. | Unit
Gate to source cutoff current less | Vps=0V, Ves=—3V —150 | MA
Drain current Ipss Vbs=2V, Ves=0V 15 60 100 | mA
Gate to source cutoff voltage |VGs(OFF) [Vbps=2V, lo=500uA -02|-15|-30| V
Forward transfer admittance |Yts] Vps=2V, Ip=15mA 37 60 mS
. ) Vbs=2V, | f=4GHz 0.7
Noise figure NF ' dB
g lo=15mA [ #=12GHZ" 14
= =4GH 12 | 14
Associated gain at NF min. Ga Vbs=2V z dB
ID=15mA | =12GHz 9 1
* e . Mark /
Classification (=12 GHg) Red
Rank Min. Typ. Max. | Unit | YDS=2V
Ip=15mA =/
28K677-1 — - 1.0 r \ ]
2SK677-2 - - 1.2 dB
2SK677-3 - - 1.4
Die and packaged devices available. -
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25K677

SONYs

Block Diagram

RF

INPUT

X-Band, and K-Band Downconverter
RF AMPLIFIER MIXER IF AMPLIFIER
25Ke76
2SK6ET6 35X165
2SK586 MIXER x 3
25K586 25K587 35K166
2SK671
28K677
2SK585

Pp - Allowable power dissipation {(mW)

ID - Drain current {mA)

LOCAL OSCILLATOR

Allowable power dissipation vs.
Ambient temperature

500

»
8

o
Q
o

200

3
o

100

50

N

N

o] 50

100 150

200 250

Ta - Ambient temperature (°C)

Drain current vs.
Drain to source voltage

Ta=25°C

IWAVRA

N
\

25

VDs - Drain to source voltage (V)

Wideband Microwave Amplifier
(1-5 GHz)

(preamplifier for optical detector system)

IF
OouTPUT Avalanche
Photodiode

SIGNAL

25Ke77 25K677 2SKeT7 OUTPUT

Drain current vs.
Gate to source voltage

100 T T T
Bias Condition
Vps = 2.0V
Ta=25°C
<
E
4
s
£ v
3 50 /
£ /1
5 /
2 /
[a]
= )4
-20 -1.0 [¢]

VGs - Gate to source voltage (V)
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25K677 SONYe

S-Parameter vs. Frequency Characteristics
(VDS=2V, ID=15 mA

§ S S21 Sz S22

(GHz) MAG ANG MAG ANG MAG ANG MAG ANG
2.00 937 -48 | 4.911 136 031 58 696 -31
3.00 879 -69 | 4.509 117 .042 46 670 —46
4.00 825 -88 | 4.099 99 049 36 846 -569
5.00 m -106 | 3.692 82 .052 26 625 ~72
6.00 729 -121 3.337 67 054 19 611 -84
7.00 699 | -135 | 3.025 53 .053 16 .609 -96
8.00 674 -148 2.753 40 054 13 615 -107
9.00 .663 | -169 | 2,633 28 054 12 626 | -118
10.00 634 -169 2.365 16 .056 10 633 -127
11.00 611 -180 { 2.220 4 060 10 645 | -137
12.00 590 170 2.090 -8 067 1 .862 -147
13.00 570 161 1.973 -19 072 8 665 -157
14.00 545 152 1.881 -30 079 4 687 | -165
15.00 517 143 1.808 -41 .091 -1 707 -174
16.00 484 134 1.750 -52 101 -6 723 179
17.00 449 124 1.725 —64 113 -14 .730 170
18.00 408 114 1.677 ~75 125 -22 741 161
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25K677 SONY:

Minimum noise figure vs. Output Power at 1 dB
Drain current gain compression
=12GHz
// Ga . 10 Vps=2Vv pad
8 - Ip=15mA /
/ /

7 8
/ =12GHz
Vps=2Vv
8

= 6 6 €
2 [ 5 /
- ol T
> g ¢ /
5 s 4 2 5
2 c g
& £
@ 3 a
° 4 2 3 5 6 /
z 5 g
' 'S p=)
< \ 8 <]
z o & :
< a.

‘ v | /
[o] 5 10 15 20 25 30 -8 -6 -4 -2 0 2 4
Ip - Drain current (mA) Pin - Input power (dBm)

Noise figure characteristics

NFmin=1.10dB
at Gamma=0.614
Angle=163.1

f=12GHz
Vps=2V
ID=15mA

NF, Ga, Gamma Optimum Characteristics (Vos=2V, Ip=15 mA)

Frequency NF Ga Gamma Optimum
(GHz2) (dB) | (dB) MAG ANG
12 1.10 | 10.2 0.614 163.1
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SONY 2SK676H5

AlGaAs/GaAs Low Noise Microwave HEMT CHIP Preliminary

Description
The 2SK676H5 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
« High gain

» Wide band

Structure
AlGaAs/GaAs N-channel HEMT chip
Twin gate-pad m geometry

Absolute Maximum Ratings (Ta=25°C)

Chip outline Unit: um

« Drain to source voltage Vbs 5 \Y
« Gate to source voltage VaGso -3.5 \Y
« Drain current b 70 mA
Electrical Characteristics Ta=25°C
Item Symbol Condition Min. | Typ. | Max. | Unit
Gate to source cutoff current lGss Vbs=0V, Ves=—-3V —-100 | uA
Drain current Ipss Vps=2V, Ves=0V v 10 40 70 mA
Gate to source cutoff voltage | VGs(OFF) | Vbs=2V, Ib=500uA -02|-15|-30| V
Forward transfer admittance Yis Vbs=2V, lo=10mA 25 40 ms
Noise figure NE | VOS=2Ve e oGHz 14 | dB
Ip=10mA
Associated gain at NF min. Ga Vos=2V f=12GHz 9 11 dB
lo=10mA

Noise figure ranks determined on a sampling basis by measuring

Noise Figure Classification (f=12 GHz)
Min. Typ. Max.
25K676H5-1 - - 1.0

1.2
1.4

2SK676H5-2 - —_

dB

2SK676HS-3 —_ —

ceramic-mounted devices.

Vps=2V
Ip=10mA
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2SK676H5

SONYs

X-Band, and K-Band Downconverter
Block Diagram

RF
INPUT 25K586

Pp — Allowable power dissipation (mW)

ID — Drain current {mA)

C-Band Downconverter Block Diagram

REAMBLIRIES Al IF AMPLIFIER RF AMPLIFIER MIXER IF AMPLIFIER
2SK676HS F
25K676HS 3KI8S 3 fm ! RE 2ske7ens| | 2skse? 173778 35K165 4 3
W= e 3skies OUTPUT  NpPUT 25K586 ﬂ 25K585 35K165 35K166
25K6T1 25K671
25K677Hs| SaK58S5
53K585

LOCAL OSCILLATOR

Allowable power dissipation vs.

Ambient temperature
500

400

300
N

200

100

(o] 50 100 150 200 250

Ta — Ambient temperature (°C)

Drain current vs.

Drain to source voltage
S0

T 1
Ta=25°C
VGs =0V

~0.25V

25

—0.50V

i

—
1
o —1.25V

\
\

Vps — Drain to source voltage (V)

Ip — Drain current (mA)

LOCAL OSCILLATOR

Drain current vs.

IF

OUTPUT

Gate to source voltage

50 T T T
Bias Condition
Vps=20V -
Ta=25°C
25 /
-20 -0 o]

VGs — Gate t6 source voltage (V)
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25K676H5

SONY:

S-Parameters vs. Frequency Characteristics

Vps=2V, Ib=10 mA

Rmax=0.2

f S11 S21 S12 S22
(GHz) MAG ANG. MAG ANG MAG ANG MAG ANG
2 0.976 | —200 | 3.415 161.1 0.030 79.2 0.744 | —101
4 0916 | —38.6 | 3.164 143.8 | 0.057 69.8 0.723 | —19.0
6 0852 | —-54.2 | 2.819 129.4 | 0.076 62.2 0.700 | —27.2
8 0.775 | —-67.7 | 2.482 115.3 | 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 0667 | —87.2 | 1.897 94.4 0.103 52.6 0644 | —41.4
14 0.631 -93.7 | 1.666 85.4 0.103 55.0 0.648 | —45.1
16 0625 | —99.4 | 1.542 75.4 0.105 58.8 0627 | -47.8
18 0.605 | -106.8 | 1.237 63.6 0.123 62.6 0.645 | —46.7
0
Rmax=5
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2SK676H5

NF — Noise figure (dB)

SONYs
Equivalent Circuit
Rg cdg Rd Vbos=2V, =10 mA
Gate ! A Parameter Value
Cgs Rg 1Q
Gm Cds Rds:i
Ros 9 Cgs 0.23 pF
Rgs 3.50
Gm 50 mS
Rs Cds 0.06 pF
Rds 3000
Ls Rd 10
Rs 3.50
Ls 0.08 nH
Source
Cdg 28 fF
Minimum noise figure vs. Output power at 1 dB
Drain current gain compression
12
L]
- & 10 =12GHz
// 10 VDS=3V/
1p=Ipss/2
6 p=pss L
f=12GHz /
/ Vpg=2V — Y
6 _ E 8
[3] [sa]
z 3 /
p N
I 4 3 $ /
=4 g .
4 % P
, °©
3 l\ DO- 4 /
2 pd
T
2
1 P /
° o
o - 10 15 20 25 30 -0 -8 -6 -4 -2 0 2 4 6

1D — Drain current (mA) Pin - Input power (dBm)




2SK676H5

SONY.

Chip Outline

Chip Pattern Dimension

COPNDAPLN

-

Gate area

Gate metal

Gate bonding pad
Source metal
Source bonding pad
Drain bonding pad
Drain metal
Scribe line
Alignment mark
D: 2SK676H5

Symbol

Dimension (um)

500

+50

400

I+

15

10

15

mImoO0O|m

75

G

44

||
01010000008

Chip thickness
Pad metal
Back metal

200+30um
Ti/Au 0.45:0,05um
Ti/Au 0.45:0.05um




25K676H5 SONYoe

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 nithogen 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.




SONYo.

25K676H5

Packaging

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

cornetr.

4 5 6 7 8 9 10

3

2

1




SONY. 2SK677HS

AlGaAs/GaAs Low Noise Microwave HEMT CHIP Preliminary

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 systemé up to K-
band.

Features
« Low noise figure
« Excellent device uniformity

Chip outline Unit: um

» High gain
. Wide band 800
Structure
AlGaAs/GaAs N-channel HEMT chip
Twin gate-pad m geometry
Absolute Maximum Ratings (Ta=25°C)
« Drain to source voltage Vbs 5 \%
+ Gate to source voltage VGso -3.5 \
« Drain current b 100 mA
Electrical Characteristics Ta=25°C
Item Symbol Condition Min. | Typ. | Max. | Unit
Gate to source cutoff current lass Vbs=0V, Ves=—3V —150 | MA
Drain current Ipss Vos=2V, Ves=0V 15 60 100 | mA
Gate to source cutoff voltage |Ves(OFF)|Vos=2V, lo=500uA -0.2|-156|-30| V
Forward transfer admittance Yis Vbs=2V, Ib=15mA 37 60 ms
Noise figure NF | VOSE2Ye e 1oGHz 14 | dB
Ib=15mA
Associated gain at NF min. Ga |52V leqaGgHz | 9 | 11 dB
Ip=15mA

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

Noise Figure Classification (f=12 GHz)

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

Vps=2V
Ip=15mA




2SK677H5

SONYs

X-Band, and K-Band Downconverter
Block Diagram

RF AMPLIFIER MIXER IF AMPLIFIER
RF 3sSx165 ¥
— —4 MIXER p—o x3 P
K TPUT
INPUT 2SK586 25K58T 35K166 OUTPUY

Pp — Allowable power dissipation {mW)

Ip - Drain current (mA)

25K671
SKE77HS|
25K585

LOCAL OSCILLATOR

Allowable power dissipation vs.

Ambient temperature
300

400

300 \

200

A
\

o 50 100 150 200 250

Ta — Ambient temperature (°C)

Drain current vs.
Drain to source voltage
Ta=25°C

VGs =0V

—0.25V 7]

i T ]
—0.50V

50

—0.75V

L NN
\ N

—1.00v

—1.25V

\

o 25 5.0

Vps - Drain to source voltage (V)

Wideband Microwave Amplifier
(1-5 GHz)

(preamplifier for opticol detector system)

" SIGNAL

Photodiode

Ip - Drain current (mA)

OUTPUT

Drain current vs.
Gate to source voltage

100
[T 1T
Bias Condition
Vps = 2.0V
Ta=25°C

50 //

/
//
//
o
-20 -1.0 o

VGs - Gate to source voitage (V)

— 18R



2SK677HS SONYs

S-Parameter vs. Frequency Characteristics Vps=2V, Ib=15 mA
f S S21 S12 S22
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG
2 0.972 —33.1 4.808 157.4 0.037 725 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 0.606 -40.5
8 0.781 —-95.1 2.948 11141 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 -1245 | 1.884 86.8 0.109 28.9 0.586 -63.5
16 0.724 —133.2 1.796 80.2 0.125 224 0.587 -76.0
18 0.682 | —137.2 | 1.403 74.0 0.105 10.4 0.496 -73.4
S11 S21
50 90°
25, 100
50 4 6/3,1’(;
14
i10 250 12 16
f=2GHz 418

Q

1

el Rmax=5
S12 S22
90° 50
25 j100
50
i 250

1

f=2GHz

% Rmax=0.2
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2SK677HS S ONY®

Equivalent Circuit

Rg Cdg Rd Vbs=2V, Ib=15 mA
F + ANV -0
Gote Drain Parameter Value
Cgs Rg 1.50
Gm Cds Rds:i
Res 9 Cgs 0.36 pF
Rgs 30
] Gm 64 mS
Rs Cds 0.08 pF
Rds 2000
Ls Rd 10
Rs 2.3Q
Ls 0.01 nH
Source
Cdg 40 fF
Minimum noise figure vs. Output Power at 1 dB
Drain current gain compression
12
/V Ga
8 | 10 #=12GHz L~
/ 10 VD5=3VI /
1p=1Dss/2
T 4 =12GHz N i /
/ Vps=2V
-~ 6 6 = 8
3 / - 2
m -
R 4 2 5
2 £ 3
9 5 g2 s
2 4 b= k=4
: ) 3
z 3 \ (¢} 2 O'O- 3
2 -2
N
\ NEO| 2
1
o 0
) 5 10 15 20 25 30 2% -8 -6 -4 -2 o0 2 4 6
Ip - Drain current (mA) Pin - Input power (dBm)
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2SK677HE SONYe

Chip Outline

1 6 7 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
10. F: 2SK677HS
Chip Pattern Dimension
|2
IE Symbol | Dimension {um)
F A 600 =*50
B 400 +50
. C 15 £ 3
1
: é D 10 = 3
t
l* E ; E 15 = 3
LT F 100 + 5
t J G 44 + 5
Chip thickness 200z30um
Pad metal Ti/Au 0,46£0,05um 1

A
Back metal Ti/Au 0.45£0.05um
i




2SK677HS SONYe

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.




SONY:

25K677HS

Packaging

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

corner.

3 4 5 6 7 8 9 10

2

1A? _



SONY 2SK877

AlGaAs/GaAs Low Noise Microwave HEMT

Description Package Outline Unit: mm
The 2SK877 is an AlGaAs/GaAs HEMT
fabricated by MOCVD (Metal Organic Chemical (02)
Vapor Deposition). This 0.5 micron gate FET 0sg ) 0a 0182
features very low noise figure and high gain, and o
is suitable for a wide range of front-end amplifier N ! zlg
applications including satellite reception (DBS, ) o 3
FSS, TVRO) and other communications systems. { TB
S
Structure i
AlGaAs/GaAs N-Channel HEMT 3
01! 0504
L 13892 54205 | 54%08
1:Gate
2:5ource
3:0rain
M-217 4:Source
Absolute Maximum Ratings (Ta=25°C)
« Drain to source voltage Vbs 5 \Y
« Gate to source voltage VaGso -3.5 \%
« Drain current Ip 70 mA
« Channel temperature Tch 150 °C
. Storage temperature Tstg —55 to +150 °c
» Allowable power dissipation Pp 340 mw
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 Ipss Vos=2V, Ves=0V 10 40 70 mA
Gate to source cutoff voltage |VGs(OFF)|Vbos=2V, Ib=500uA -0.2|-1.5|-30 \
Forward transfer admittance |Ytsl| Vpos=2V, Ip=10mA 25 60 mS
Vos=2V,

i i ! =12GH . dB
Noise figure NF Io=10mA z 1.5
Associated gain at NF Min. | Ga |/°° 2V | =12GHz | 85 | 105 dB

Io=10mA
Classification =12 GHz Mark
Silver

Rank Min. Typ. Max. Unit r
2SK877-1 — — 1.3 I_ T l
2SK877-2 — — 1.6 dB k
25K877-3 | — — 1.8 L
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25K877 s ONY@

C-Band, X-Band, and K-Band Downconverter
Block Diagram

RF AMPLIFIER MIXER IF AMPLIFIER
25K676 | [ 2ske7e
RF 2SK677 2SK677 35x165 |
INPUT 25K877 25K877 37Ta 3skie * 3 ouTPUT
23K878 23Ke78

1

2SK671
2sSK8T8

LOCAL OSCILL ATOR

Allowable power dissipation vs. Drain current vs.
Ambient temperature Gate to source voltage
500 50
— ;Sias Condition
% Vps = 2.0V
E Ta=25°C
c 400
s -
: /
2 3
; - /
5 300 \ 5
= £
% \ 8 25
S 200 s y
5 =) /
a
[o] —_
= 100 \ /
< N
a N
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
< _
£E —0.25V
=
S 1
:E L e
o
c —0.50V
g
a L—1"]
o -0.75v
I ey
/ LT —1.00V
‘_'__.'—l——‘j
0 —1.25v
(o) 25 5.0

Vps - Drain to source voltage (V)
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28K877

SONY:

S-Parameter vs. Frequency Characteristics

VDs=2V, 1D=10 mA

t s1 s21 s12 s22
(GHZ MAG ANG MAG ANG MAG ANG MAG ANG
20 a7 —364 | 3420 144.9 028 633 737 —25,1
30 940 -539 | 3310 1282 039 530 79 —37.2
40 902 -708 | 3167 1118 048 412 698 —495
50 866 —86.7 3015 96.2 052 314 680 —61.6
60 826 —1018 | 2854 81.1 056 233 659 —736
70 794 -1169 | 2699 67.0 058 15.2 648 —855
80 766 —-1287 | 2557 535 058 99 643 —97.3
90 741 —1406 | 2438 406 058 36 642 —108.1
100 N3 -1626 | 2339 275 057 2 643 -1192
110 682 —1642 | 2237 149 057 —20 649 —1298
120 653 -1759 | 2160 25 059 -30 652 —1409
130 626 1724 | 2088 —10.1 060 —6.9 660 —1524
140 591 160.6 2051 —225 064 —-121 677 —1622
150 555 1476 2001 —352 070 —14. 691 —-1723
16.0 515 1334 1.970 —483 076 —21.1 708 1783
170 475 1179 1939 —61.6 081 -313 722 1680
180 432 100.2 1918 —754 088 —427 730 157.1
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25K877 SONYs

Minimum noise figure vs. Output power at 1 dB

Drain current gain compression
12

/ Ga f=12GHz
/ o ioss/2
D=IDSS
/ 8 \/J’—
I

f=12GHz /
Vps=2v

@
— 6 T T s /|
2 < @
@
e 4 o [}
2 e H /
“— © © 6
[ g Q.
" -
s 4 2 g 2
z < g
w fl LZL ©
z 3 , 4
o
\ S )
2 A

\ y/ 2

o
° 5 10 B 20 23 30 10 -8 -6 -4 -2 0 2 4 6
Ip - Drain current (mA) Pin - Input power (dBm)

Noise Figure Characteristics

NFmin=1.2dB
at Gamma=0.380
Angie=145.0

f=12GHz
Vps=2V
Ip=10mA

NF, Ga, Gamma Optimum Characteristics (Vbs=2V, lo=10 mA)

Frequency NF Ga Gamma Optimum
(GHz) (dB) | (dB) MAG ANG
12 1.2 {111 0.380 145.0
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SONY 2SK878

AlGaAs/GaAs Low Noise Microwave HEMT

Description Package Outline Unit: mm
The 2SK878 is an AlGaAs/GaAs HEMT
fabricated by MOCVD (Metai Organic Chemical te2) oz
Vapor Deposition). This 0.5 micron gate FET @g;rgﬁ i
features very low noise figure and high gain, and 5 | ,Lq?——_____.‘ 1 —
is suitable for a wide range of front-end amplifier ik T il 5! §;
applications including satellite reception (DBS, L 2 + 3
FSS, TVRO) and other communications systems. F — %; J.
: 4 B
i ! | -
Structure ‘ : i 3
AlGaAs/GaAs N-Channel HEMT L ! 3 1
L |
018 : [o5%%
T lizexwe |__5a295 | 5408
1:Gate
2:Source
3:Drain
M-217 4:Source
Absolute Maximum Ratings (Ta=25°C) |
« Drain to source voltage Vbs 5 \Y
« Gate to source voltage VGso 3.5 \
« Drain current Ip 100 mA
« Channel temperature Tch 150 °c
+ Storage temperature Tstg —55 to +150 °Cc
« Allowable power dissipation Pp 340 mwW
Electrical Characteristics R
(Ta==25"C)
Item Symbol Condition Min. | Typ. | Max. | Unit
Gate to source cutoff current Igss Vbs=0V, Ves=—3V —150 | uA
Drain current Ipss {Vbs=2V, Ves=0V 15 60 100 | mA
Gate to source cutoff voltage |VGs(OFF)|Vbs=2V, Io=500uA -0.2|-1.5|-3.0 \
Forward transfer admittance IYts| | Vbos=2V, Ib=15mA 37 60 mS
. . Vbs=2V, .
s . dB
Noise figure NF Ib=15mA f=12GHz 1.5
. . . Vbs=2V
Associated gain at NF min. =
ed gain Ga | iema | FF12GHZ | 85 | 105 dB
. . Mark
Classification (f=12 GH2) Blue
Rank Min. Typ. Max. | Unit | VDS=2V
Ip=15mA
25K878-1| - - 13 | 8 1 ‘) ]
2SK878-2 - — 1.5

J
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25K878 SONY-:

X-Band, and K-Band Downconverter Wideband Microwave Amplifier
Block Diagram (1-56 GHz)
RF AMPLIFIER MIXER 1F AMPLIFIER (preamplifier for opticai detector system}
RF 38X165 IF
2SK6 T x

weur ] B5ka7e || Svere }_‘ it ssuise * 2 outeut [ 2ske7s |— 2ske7e | —| 25ka7s SionaL
25K671
2sK8e78

LOCAL OSCILLATOR

Allowable power dissipation vs. Drain current vs.
Ambient temperature Gate to source voltage
500 100
T T
§ Bias Condition
S Vps = 2.0V
T 00 Ta=25°C
5 -
S <
-4 E
z AN £
5 300 N 13 /
- =
2 A 3 50 i
[+] \ =4
[=% ‘s /]
® 200 s V4
d '
3 N e /
< 100 \
5 \ /
« L/
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

100
Ta=25°C
<
£ VGgs = 0V
£ v
—0.25V
£ padl
5 50 ] ror ]
© —-0.50V
£ // L —
s =
~0.75V
e e
= r 1 1
- —1.00V _|
. ]
IP r —1.25V
J
. 1
0 25 5.0

VDs - Drain to source voltage (V)

- 169 -



25K878

SONYs

S-Parameter vs. Frequency Characteristics

(VDS=2V, ID=15 mA

f Sn S21 Sz S22
(GHz) | MAG | ANG | MAG | ANG ANG | MAG | ANG
2.0 946 | —44 | 4881 140 62 646 | —29
3.0 890 | —64 | 4607 | 121 50 .620 —43
4.0 834 | —84 | 4204 | 104 37 593 —56
5.0 776 | —103 | 3.959 87 29 570 —67
6.0 729 | —120 | 3.629 72 23 .552 ~79
7.0 689 | —137 | 3.333 57 16 538 -91
8.0 657 | —152 | 3.081 44 10 536 [ —101
9.0 633 | ~166 | 2.875 31 7 537 | —112
10.0 614 | =179 | 2.707 19 5 538 | —121
11.0 .595 168 | 2.563 6 . 2 545 | —130
12.0 577 155 | 2416 | —5 079 0 545 | —140
13.0 .569 143 | 2345 | —16 . -5 651 | —151
14.0 553 130 | 2.334 | —30 090 | —12 549 | —160
15.0 525 118 | 2161 | —43 098 | —17 673 | —169
16.0 514 106 | 2.095 | —54 —24 591 | —178
17.0 505 92 2.065 | —67 —33 590 172
18.0 .483 78 2.018 | —80 120 | —42 579 161
S21
4
6
f=2GHz ‘
/ 10
+180° 12 o
14
16
250
Rmax=
0
Rmax=0.2
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25K878 ' SONYs

Minimum noise figure vs. Output Power at 1 dB
Drain current gain compression

12
T
Ga _
8 10 =12GHz
/ 12 Vps=3V
lp=Ipss/2 )

=12GHz /
Vpg=2V
—_ [ 6 —g 10 /
S o
=2 ~ Kl
g 5 4 T u
2 : g 7/
= ‘T ©
3 4 2 g vy /
K] 3 g 8
z & =
' ° 3
s 3 °f °
< nc.’ /
2\\ NF 2 6
/ /
M — /
1 7

5 10 15 20 25 30 4
° -8 -6 -4 -2 0 2 4

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

Noise figure characteristics

NFmin=1.2dB
at Gamma=0.461
Angle=166.5

f=12GHz
Vps=2Vv
Ip=15mA

NF, Ga, Gamma Optimum Characteristics (Vos=2V, Io=15 mA)

Frequency | NF | Ga Gamma Optimum
(GHz) | (dB) | (dB)

Magnitude Angle

12 1.2 | 111 0.461 166.5
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SONY 3SK164/-M

GaAs N-Channel Dual-Gate MES FET

Description Package Outline Unit mm
The 35K164/-M is a GaAs N-channel Dual-Gate MES 35K 164
FET for low noise UHF amplifiers and mixers. Low noise, 02
high gain characteristics and low operating voltage are 2.9
accomplished by optimum mask pattern design. Simplified 1.9
high frequency circuits adjustments are made possible (095) (0.95)
by the miniaturized plastic molded package which
contributes to reduce parasitic elements of the device. -
Features ﬂ] S
« Low operating voltage 3 12 ]
* Low NF NF = 1.2 dB (Typ.) at B00MHz | Y R
* High PG PG = 22 dB (Typ.) at 800MHz e I
* High stability g 4 [ 1
* Protection diode included
042888 06838 0451836
Structure (095 0.85) )
GaAs N-Channel Dual-Gate MES (Metal Semiconducton) L
type FET. 18 1: Source
M-2086 2: Gate 1
Applications 3: Gate 2
* UHF T.V. Tuner, amplifier, mixer, oscillator. 4 : Drain
Absolute Maximum Ratings (Ta = 25°C) 3sK164-M
« Drain to source voltage Vosx 12 v 29%02
* Gate 1 to source voltage Va1s -5 \ 19
» Gate 2 to source voltage Vazs -5 VI ees) (095)
¢ Drain current ) 55 mA
« Channel temperature Tch 150 °C 11132
« Storage temperature Tstg . - 55 to+ 150 °C ©
* Allowable power dissipation Po 150 mw 4 fl 1B
3 5 0~01
1 e -
06885 0.4°88s _loas*8e
(085) {095)
18 1:Source
2:0rain
3:Gate 2
4:Gate 1
M-234
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3SK164/-M

SONY
Electrical Characteristics Ta — 25°C
Item Symbol Condition Min. Typ. Max. Unit
Ib =100uA
Drain to source voltage Vpsx VGi1s =0V 11 v
5 VG2s = —4.0vV
Gate 1 cutoff current IG18S =10 rA
Gate 2 cutoff current lg2ss -10 uA
Vos =0V
Gate 2 to drain cutoft current 16200 VG2p=—12V —-10 MA
Vos =5V
Drain saturation current Dss VG1s =0V 10 35 mA
VG28$ =0V
Vos =5V
Gate 1 cutoff voltage VaGis (OFF) 1D =1004A -25 Y
VG2s =0V
Vbs =5V
Gate 2 cutoff voltage Vazs (OFF) iD  =100pA -25 \
VGis =0V
Vos =8V
Forward transfer admittance |vis| IVE(J;zs :}O&A 18 26 mS
f =1KHz
Input capacitance Ciss l\g)s - ?\olm A 1.1 3 pF
R Crss yezs =18y 28 40 *
Power gain PG YDDS :?gmA 17 22 dB
Noise figure NE Haadep 12 25 a8
Mark Output characteristics
3SK164 (Ta=25°C, Ve25=1.5V, Ve1s=—0.2Vstep)
50
[: l l 40
< VG1§=0V
E 4
= -0.2v
30 {
2 0.4V
3 1
© 1
£ -0.6Vv
s 20 | 1
Q_ —-0.8v
1
2, 1.0V
1
—-1.2v
~1.4V
0 -1.6v
o 5 10
3SK164-M VDs - Drain to source voltage (V)

H

]

O
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35K164/-M

SONY.

NF, Ga fréquency dependence

(Vos=5V, VG25=1.5V, ip=10mA)
6.0

5.0

% a0 ’\\Ga
e \
=]
2
= 3.0
2 N
2
T 20 Y.
w
Z /
1.0
/ NF
I
0
400 880 2000

f - frequency (MHz)

RF Circuit (UHF tuner)

100P

25

20

Ga - Associated gain (dB)

s ﬂ 33P
IN b{
3000 132
4

210K

NF-1D characteristics
(Vos=5.0V, VG2s=1.6V, Frequency at 450MHz)

11

09

\

08

\

/

b

NF - Noise figure (dB)

10K

D

10.0 200 30.0
- Drain current {mA)
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3SK164/-M S ONY

S-Parameters vs. Frequency Characteristics
(Vps=5.0V, VG2s=1.5V, Ib=10mA)

j50

Si2
.01
0.02
-90°
S-Parameter Data of FET 3SK164/-M
Zo=5002
Frequency S S21 S12 S22
MHz MAG ANG MAG ANG MAG ANG MAG ANG
100 .996 -4.29 2.463 174.58 0.0017 90.33 .969 -1.24
200 .991 -8.41 2.429 167.53 0.0032 82.30 .970 -27
300 .992 -12.08 2.423 161.43 0.0042 85.75 .981 -5.05
400 .967 -16.21 2.415 160.18 0.0072 85.39 .962 -5.36
500 944 -19.67 2.288 154.96 0.0080 79.42 .961 -6.27
600 .920 -23.29 2.275 147:32 0.0097 77.89 964 -7.75
700 .892 -26.72 2.233 144.80 0.0111 74.26 .954 -8.54
800 .865 -29.98 2.128 140.64 0.0117 75.69 .952 -10.22
900 .836 -32.83 2.018 133.59 0.0125 71.74 .940 -10.92
1000 .807 -35.39 2.079 128.17 0.0139 68.31 .940 -12.55
1200 .736 -40.18 1.874 123.16 0.0162 69.28 .932 -15.15
1400 672 —-44.73 1.845 114.38 0.0174 64.55 919 -17.33
1600 615 —48.21 1.676 108.69 0.0173 68.24 915 -18.83
1800 .547 -50.41 1.655 102.68 0.0179 66.81 .908 -19.93
2000 471 -53.14 1.435 95.70 i 0.0178 68.29 .892 -21.04
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35K 164/-M SONY

Noise Figure Characteristics
(Vps=5.0V, VG25=1.5V, Ips=10mA)
at 450MHz at 880MHz

Frequency 450 MHz

F N 880.MHz
NF min  0.72dB reﬂ;;:e"::i)r/] 0.77 dB

Ga 20.57 dB G
a 2057 dB
Gamma (S); MAG 0.730 ANG —35.46° Gamma (S); MAG 0.725 ANG 32.68°

Gamma (L); MAG 0.833 ANG —46.85°

at 2000MHz
j Frequency Ga NE Gamma- S Gamma- L
(MHz2) (dB) | (dB) | MAG ANG MAG | ANG
400 2169 (060|0.747 | -7804° |0.912| -76.72°
450 2057 [0.72|0.730 | —35.46° | 0.833 | —46.85°
500 22.03 |0.71]0.813 4.63° (0560 | -5.95°
880 20.75 |0.77|0.725 32.68°
2000 13.38 {2.35|0.510 73.32°
Vbs = 5.0V
Vazs = 1.5V
D = 10mA
Frequency 2000 MHz
NF min  235dB
Ga 13.38 dB
-§50 Gamma (8); MAG 0.510 ANG 73.32°
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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 2902
and high gain characteristics are accomplished by .
optimum mask pattern design. Easier high frequency 1.9
circuits adjustments are made possible by the miniaturized (095) : (095)
plastic molded package which contributes to reduce £02
parasitic elements of the device. © AL
8
Features ) 3l 2
« Low NF NF = 1.2 dB (Typ.) at 800MHz 33 3 0 to 0.1
* High PG PG = 20 dB (Typ.) at 800MHz ) ? s
* High stability 4 PR
. . 6
Applications oa 88| | || l0s*838 ll 015886
+ UHF Ampilifier, mixer, oscillator (095 (085)
1.8
A : _ o 1: Source
Absolute Maximum Ratings (Ta = 25°C) N-206 2. Gate 1
* Drain to source voltage Vbsx 8 ) 3: Gate 2
* Gate 1 to source voltage Va1s -6 Vv 4 : Drain
+ 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 mW
Electrical Characteristics Ta = 25°C
item Symbol Condition Min. Typ. Max. Unit
1D =200pA
Drain to source voltage VDsx VG1s=0V 8 v
Vg2s= -5V
VGais= -4V
Gate 1 cutoff current lg1ss VG2s =0V —20 A
Vps =0V
VG2s = -4V
Gate 2 cutoff current icess VG1S=0V —20 uA
VDs =0V
N Vps =5V
Drain saturation current* Ipss VGis=0V 20 55 mA
Vgas =0V
Vps =5V
Gate 1 cutoff voitage Vais (OFF) D =100xA -1 -4 v
VG2s =0V
Vps =5V
Gate 2 cutoff voltage VaGas (OFF) 1D =100pA -1 -4 v
VG1s=0V
Vos =5V
Forward transfer admittance lys | LDG%:%T/A 15 22 mS
f =1KHz
Input capacitance Ciss }/DDS Z?gmA 05 1.0 pF
Reverse transfer capacitance Crss YGZS::'&\AZ 75 25 F
Power gain PG VoS =¥ A 16 20 d8
Noise figure NF ;fezs = ébsovm e 1.2 25 dB

* Classification

Rank Ipss Unit
35K165-0 20—55 mA
3SK165-1 20—-35 mA
35K165-2 30—55 mA
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38K165

SONY

Mark

NF, Ga frequency dependence
(Vos=5.0V, Va2s=1.5V, Ip=10mA)

6.0

50

40

30

20

NF - Noise figure (dB)

Application Circuit (Front-end ampilifier)

30

—\

400 880 2000

f - frequency (MHz)

N
o

o

Ga - Associated gain (dB)

Output characteristics
(Ta=25°C, Va2s=1.5V, VG1s=—0.5V/step)

100

VG1s=0V,

1

T
—0.5V

50

NS

|

Ip - Drain current (mA)

—1.0V

I

/=%=='

|
—1,5V |

—2.0V

1
—2.5V
1

10

VDs - Drain to source voltage (V)

NF-Ip characteristics

(Vbs=5.0V, VG2s=1.5V, Frequency at 450MHz)

1.4

08

06

NF - Noise figure (dB)

02

\

yd

-

-

10

0

20.0

Ip - Drain current (mA)

Voo
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35K 165 SONY.

S-Parameters vs. Frequency characteristics
(Vos=5.0V, VG25=1.5V, Ib0=10mA)

0°

+180°

S-Parameter Data of FET 3SK165

Zo=50{Y
Frequency S11 Se1 S12 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 -297 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 -13.28 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 78.12 835 -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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3SK165

SONY

Noise figure characteristics

(Vos=5.0V, Va2s=1.5V, lo=10mA)
at 880MHz

at 450MHz

i50

Frequency 450 MHz
NF min  0.50 dB
Ga 23.83dB

Gamma (S); MAG 0.799 ANG 7.78°
Gamma (L); MAG 0.887 ANG 7.31°

at 2000MHz

~i50

Frequency
NF min

Ga

=50V
Ve2s = 1.5V
b = 10mA
880 MHz
0.86 dB
23.70 dB

Gamma (S); MAG 0.771, ANG 25.07°
Gamma (L); MAG 0.830, ANG 21.84°

Frequency Ga NF Gamma- S Gamma- L
(MHz) (dB) |(dB)| MAG| ANG | MAG| ANG
400 23.54 (059 0.824 3.16° (0910 8.75°
450 23.83 |0.50] 0.799 7.78° |0.887 7.31°
500 22.79 (04710.792 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°
Vos = 5.0V
Vg2s = 1.5V
o = 10mA
Frequency 2000 MHz -
NF min  1.60d8B
Ga 12.91 dB

Gamma (S); MAG 0.643, ANG 78.48°
Gamma (L); MAG 0.559, ANG 46.00°




3SK166

GaAs N-channel Dual-Gate MES FET

Description Package Outline Unit mm

The 3SK166 is a GaAs N-channel Dual-Gate MES 2gt02
FET for low noise UHF amplifiers. Low noise and high Py
gain characteristics are accomplished by optimum mask 19
pattern design. Easier high frequency circuits adjust- (0.95) (0.95)
ments are made possible by the miniaturized plastic +02
molded package which contributes to reduce parasitic o Al —
elements of the device. <
Features 30 2«43 3
(=1
» Low NF NF = 1.2 dB (Typ.) at 800 MHz | b3 *;D
* High PG PG = 20 dB (Typ.) at 800 MHz o ¥ <t o
* High Stability 41
0.t 088 061858
Structure - =
GaAs N-channel Dual-Gate MES (Metal Semiconductor) (0.95) 0.85)
type FET. 1.8%02
| B
Applications ; : Z‘;‘;:f
* UHF Ampilifier, oscillator. 3: Gate 2
. . M-206 4: Drain
Absolute Maximum Ratings (Ta=25°C)
¢ Drain to source voltage Vosx 8 \
* Gate 1 to source voltage Vgis -6 \
* Gate 2 to source voltage Vazs -6 \'
¢ Drain current Ip 80 mA
¢ Channel temperature Tch 150 °C
« Storage temperature Tstg —-55to+150 °C
« Allowable power dissipation Po 150 mwW
Electrical Characteristics Ta=25°C
Iltem Symbol Condition Min. Typ. Max. Unit
Ip  =100pA
Drain to source voltage VDSX VG1S =0V » 8 v
VG2s= -5V
VGis= -5V
Gate 1 cutoff current 1G1ss VG2s =0V —20 uA
VDS =0V
VG2s = -5V
Gate 2 cutoff current G2ss VGiS=0V —20 pA
VDs =0V
Vps =5V
Drain saturation current 1Dss* VG15=0V 20 80 mA
VG25=0V
. Vbs =5V
Gate 1 cutoff voltage Vais (OFF) D =100pA -1 -4 \'
VG2s =0V
Vps =5V
Gate 2 cutoff voltage Vazs (OFF) ID  =100xA -1 -4 \
VG1S=0V
Vps =5V
Forward transfer admittance s | {/':(’32 oo }?5"\}“ 25 40 ms
=1KHz
Input capacitance Ciss YDDS :?XmA 1.3 2.0 oF
Reverse transfer capacitance Crss VGZS: :hixz 25 40 fF
Power gain PG }/DDS :?ova 18 20 a8
Noise figure NF YG2S:;650‘;’IHZ 1.2 25 dB
*Classification
Rank Ipss Unit Rank loss Unit
35K166-0 20—80 mA 35K166-2 30—55 mA
3SK166-1 20—35 mA 3SK166-3 45—80 mA
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35K166 SONY.

Mark Output characteristics
(Ta=25°C, Va2s=1.5V, VG1s=—0.2V/step)
100
] L] .
E
- VG1s=0V
- 1
g © / —.0'2\./
£ -0.4v
£ g o
o —0.6V
|t
D o = —0.8V
—1.0V
[ —1.2V
. ' —1.4v
0 5 10
Vps - Drain-to-source voltage - V
NF, Ga frequency dependence NF-Ip characteristics
(Vos=10V, V625=1.5V, Ip=10mA) (Vos=5.0V, VG2s=1.6V, Frequency at 450MHz)
60 30
15
50 25
& \ g z +H
z z =
o 40 23 @ \
- o =y
~ ; ENA
e 30 * = 8
g \ 8 6 03 \
z 2 F3
. 20 0 }
w ‘ w o7
z N/ © z __/
10 s O
W 0s
0o 100 200 300

400 880 2000

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

Application Example for Cellular System

ransmitting
Hand Set ice Process ]

CXD1083Q CXDIDSZML‘

oo “ p—me o
i i !
| En~ i . ) CX23055-1
J— 4 coder [T Filter f4
t !
! st B oy ! PLL
i
! W pevry | :f H ©X23055-1
T =T ! Deplexer
N ! ! vCo
' | | !
MPU 1 s | Vs
i 1 o
L | |pe- |it 1 o
1 tcoder - Filter =1+ }
1 ! | i led EMF & Amplifier
L= o4 | 3SK166
CXD1083Q  CXDi0g2M ,g 3SK165
> CXA1003M

Receiving Voice
Process

A/D
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35K 166

SONY:

S-Parameter vs. Frequency characteristics

S-Parameter Data of FET 3SK166

(Vos=5.0V, Ve2s=1.5V, lb=10mA)

f=0.1GHz

-90°

0°

Zo=50Q
Frequency S11 S21 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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35K166 SONY:

Noise figure characteristics :
at 450MHz (Vos=56.0V, Ve2s=1.5V, Ip=10mA) at 880MHz

j50

Vps = 5.0V Vos = 5.0V
Vazs = 1.5V Vagzs = 1.5V
o = 10mA Io = 10mA
Frequency 450 MHz Frequency 880 MHz
NF min  0.60 dB NF min  0.78dB
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
50 Frequency Ga NF Gamma- S Gamma- L
(MHz) (dB) | (dB) | MAG ANG MAG ANG
400 2431 |0.51(0.689 21.39° |0.902 14.07°
450 23.02 (0600559 | 26.73° |0.894| 16.93°
500 2243 |0.66|0.690 | 19.49° (0.894| 17.93°
880 19.25 |0.78|0.616 | 26.87°
2000 1290 [1.90]0542) 51.14°
Vps = 5.0V
Ve2s = 1.5V
i = 10mA
Frequency 2000 MHz
NF min 1.80 dB
Ga 12.90 dB
-50 Gamma (S); MAG 0.542, ANG 51.14°
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4) Magneto-Resistance Elements (* SDME)
NiCo Thin Film

Type Application Feature Page

DM-106B Detection of number of General-purpose Type (2.3KQ Typ.) 187
revolutions, Other general
purposes

DM-110 Detection of number of High resistance Type (280K2 Typ.) 191
revolutions, Position
detection

DM-111 Detection of number of High resistance Type (650KQ Typ.) 197
revolutions, Position
detection

DM-211 Detection of revolution Matching with multipole ring magnet 203
speed (Wavelength=4.52mm)

2-output of phase difference 90°

* Sony Divider-type Magneto-Resistance Element
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SONY. DM-106B

Magneto-Resistance Element

Description Package Outline Unit: mm
The DM-106B is a highly sensitive magneto-
resistance element composed of an evaporated
ferromagnetic alloy on a silicon substrate. (The ele- o] 1 E‘D
ment can be used for automatic shut off of tape 05) )
recorders, as a contactless switch, and as a gener-
al detector of rotational motion.) z
Features
® L ow power consumption 11 uW (Typ.)
Vce =5V
® Low magnetic field and 80 mVp-p (Typ.) 127
high sensitivity Vee =5V
H =100 Oe a
® High reliability | ¥
Ensured through silicon 3 3
Nitride protective filming .
Structure = M-110
Thin-film nickel-cobalt magnetic alloy on silicon
substrate
Absolute Maximum Ratings (Ta = 25°C)
e Supply voitage vce 10 \'
e QOperating temperature Topr —40to +100 °C
e Storage temperature Tstg —50to +125 °C
Recommended Operating Condition
e Supply voltage Vee 5 \
Electrical Characteristics Ta = 25°C
Item Symbol Condition Min. Typ. Max. Unit
Total resistance RT {Vcc = 5V, H = 100 Oe, Revolving magnetic field | 1.4 23 3.7 kQ
g’g‘t’;’rﬁ"g} Ve |Vce =BV, H = 100 Oe, Revolving magnetic field | 245 | 2.50 | 2.55 v
Output voltage Vo |Vcc = 5V, H = 100 Oe, Revolving magnetic field | 60 80 mVp-p
Mark
106
sd0
o
Lot NO.
3 2 1
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Equivalent Circuit

Ra

Introduction

1. Power supply pin

2. Sensitive direction vs. Midpoint potential

H \
6
E:! Ra: Resistance reduces as the magnetic
RB :: field revolves.
— Rs: Resistance increases as the magnetic
; : Resi
Ra|max Re|min field revolves.
2 3
1 2 3
and Output pin
321 ¢ <
B Ra
e o —o
Re —.[. vee
-0
3

o

Direction of Magnetic-flux

284

, *o Incidence
Midpoint potential
a Sensmve
< Non-sensitive
\% H
== 2 = 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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Applications
1. Detection of revolution

2. Position detecting Circuits

-— vee

EEH
" I
T W
‘ E T Differential

Amplifier

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 fine 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. Direction of

Midpoint potential vs. Magnetic field intensity magnetic-flux incidence

255 25

254 254 )\\

/1 "

— 253 — 8 - — 253
2 A = 2 /R
.‘—2 252 — & © 252
< / / :s: [ X 1 Vece =5V
8 a5 s g 251 = 150 Oe
2 250 4/ 2 250 g Output
- = GND
£ £
Q249 <\ 8 249 M J
-] N g 3 / \a \
S 248 g 248
o 247 \\ 2 ) 247 / sl
> ¢ \ © > /

246 246 321 7’

245 2.5 L 11

o 50 100 150 ° as 20 135 180 228
H - Revolving magnetic field intensity (Oe) 6 — Direction of magnetic-flux incidence (deg)

Output voltage vs. Magnetic field intensity  Total resistance, output voltage vs. Temperature

100
= I HERENE
B B B
= 80 . S 120 p—H = 100 Oe (Revolving magnetic field) _{ ,, _
Y a Vee = 5V =
& Vce = 5V > 10 x
£ % E 2
LN Q
o 60 ® 100 1 2
5 g 25 8
g £ w0 4 ]
3 g ™~ 3
> / - B{ 1. RT _| o«
- 40 80 AN —
5 T [ 3 2. Vo =
] FR “ AN 20 2
Q / Y 1 e 2 "
S ® 2 E
s |/ w i 1
15
o
50 100 150 -50 25 0 2% 30 75 100 125 150
H - Revolving magnetic field intensity (Oe) Ta - Ambient temperature (°C)
Derating Curve
5
4
< Vee = 10V
E
c 3
£
° \
g - :
£ \
. v
Z . ‘\
\
o
-40 o 40 80 120 160

Ta - Ambient temperature (°C)
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Magneto-Resistance Element

Description Package Outline Unit: mm
The DM-110 is a highly sensitive magneto resis-
tance element, composed of an evaporated ferro- 2,003
magnetic alloy on a silicon substrate. The element 7.0%%4 1
can be used for detection of rotational speed and 3
for detection of angle of rotation and as a detec- [ T
tion of position. L %m i
71
Features ol
® Low power consumption [” ) ‘ Gl
90 uW (Typ.) at Vcc = 5V 1. E
® Low magnetic field and high sensitivity
50 mp-p (Typ.) at VcC = 5V and H = 50 Oe "
® High reliability 05222 st
Ensured through silicon 4 !
Nitride protective filming 508
Absolute Maximum Ratings (Ta = 256°C) M-102
e Supply voltage Vcc 10 \
® Operating _ 0
temperature Topr 40to +80 C
® Storage _ °
temperature Tstg 50to +100 C
Recommended Operating Condition
e Supply voltage VcC 5 \'
Electrical Characteristics Ta = 25°C
item Symbol Condition Min. Typ. Max. Unit
Total resistance RT H = 50 Oe, ¢ = 45° 200 280 350 kQ
i . Vce = 5V, H = 50 Oe
Midpoint potential \"[ Revolving magnetic field 245 250 255 Y
vce = 5V, H = 50 Oe
Output voltage Vo Revolving magnetic field 30 50 mVp-p
Mark SONY
110

|
7‘—
Lot NO. 1-r
2
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Equivalent Circuit

Ra Re RA: Resistance reduces as the magnetic field
revolves.
Aa|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 ¢ S
) Ra
2 o
Re 2 j Vee
& -0
3

2. Sensitive direction vs. Midpoint potential

\ c I d /7
b
- ._. Direction of Magnetic-flux
a Incidence
Midpoint potential
a Sensltnve
0= ,
< Non-sensitive
7 s,
gc == Direction of Magnetic-flux
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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3. 0° Biasing magnetic field
(Switching use)

f 1 1
% %] % ﬁ % Sensitive
Ny |l =2z :
E v i Si;;i:gt <«= Non-Sensitive

1

<+ Biasing Magnetic Field
ﬂ Detected Magnetic Field

+
1 3
V. % Output
3 GND

Radd

|

4. 45° Biasing magnetic field

(Analogue use)

174

N\
Sensitive
|

N1 \

: !

i

» a 2
@ Biasing <+ Non-Sensitive
ﬁ\ Magnet

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

2. Position detecting

Electric
current

Electric
current
”, >,
i »
'\ j/}k

5. Position detecting of revolving element

% Magnetic conductors
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Circuit Examples
(See Applications 2, 3, 5)

Vee

Output

AAA
W

b0

2 Differential X
L Amplifier

S r2

[

Moving Direction
(X-derection)

(See Applications 1, 2, 3, 5)

Vee Output

3n
/@ng.ﬁ--[>ﬂ M.
3 Differential X

Moving Direction 20, Amplifier
(X-derection) -
Magnetic Jn-
conductors
Bridge Construction
Biasing Magnet
SONY SONY
L-_ 1o 10

T

By coupling 2 pieces back to back and sticking
them 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 250°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

Ve - Midpoint potential (V)

255

V:cc:'5v
283 AV |
252 // ‘

251

254

Vce GND T
|

230

/] }<\\

249

248 N g —
b=

246 e

Vee
l

245

o] S0 100 150

H - Revoluing magnetic field intensity (Oe)

Output voltage vs. Magnetic field intensity

Vo - Output voltage (mVp-p)

100

80 / —
Vee = 5V

60

40

20

o
50 100 150

H - Revolving magnetic field intensity (Oe)

Midpoint potential vs. Magnetic-flux incidence

255
L]
. 233 1 Vec =5V |
s ) H = 150 Oe
-5 252 2 Output ’——-
2 7 3 GND
£ 251
2 250
£
8 249
g / \ /
il LTS
¥ 110 H
TN
246
123
245 N
0 a5 %0 138 180 225
6 - Direction of magnetic-flux incidence (deg)
Output voltage vs. Temperature
HEEEREENE
H = 50 Oe {Revolving magnetic ﬁerld)
a 8o Vcc = 5V 1
a
> 70 300
E
®© 60 3
=] N
L RT
% 50 N A
2 N 250
S 40
<
g - N Vo
3 30
Ll
g 20 200
10

-50

-25 0 25 350 75 100 125 150

Ta - Ambient temperature (°C)

RT - Total resistance (k Q)
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Magneto-Resistance Element

Description Package Outline Unit: mm

The DM-111 is a highly sensitive magnetic 2gt03
resistance element, composed of an evaporated 20408 0 )
ferromagnetic alloy on a silicon substrate. The ele- -
ment can be used for detection of rotational C’%___r____j ——
speed and for detection of angle of rotation and L 3 !
as a detection of position. o o

N { Li
Features J% ‘ [|L_| ER
® Low power consumption - K
38 uW (Typ.) at Vcc =5V
® Low magnetic field and high sensitivity " vos
75 mVp-p (Typ.) at VCC =5V and H = 50 Oe g8 | ~hp2s—
® High reliability 254
508

Absolute Maximum Ratings (Ta = 25°C)
e Supply voltage VccC 10 v M-102
® Operating _ o

temperature Topr 40to +80 C
® Storage _ o

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

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

Output voltage Vo Revolving magnetic field 30 76 mVp-p

Mark
SONY
11
s

Lot N
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Equivalent Circuit

H
\ [
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
o 2%
123 Q
Ra
- 9 °
Re I vee
< + -0
3

2. Sensitive direction vs. Midpoint potential

\ CI d /
b
-— <—e Direction of Magnetic-flux
a e Incidence
Midpoint potential
Sensptlve
0= "
< Non-sensitive
vV Hs
% N : Direction of Magnetic-flux
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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3. 0° Biasing magnetic field
(Switching use)

!

Biasing <= Non-Sensitive
Magnet

11
ﬁ ﬁ Sensitive
3 A

-l =me
l—=m

\

T,

t
!
'
'
'
1
!
'
1
t
|

<~ Biasing Magnetic Field
ﬂ Detected Magnetic Field

+
1

I | v E%E Output

GND

4. 45° Biasing magnetic field

(Analog use)
1
N
Sensitive
!
S 9

% Q} Biasing <+—=_Non-Sensitive

Magnet

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

2. Position detecting

JIN A\
z

:
|

W e

4. Reading out of analog value

Electric
current

Electric
l current

| Ad
-
" A
Vot 2 ——
N rd
[y T S

5. Position detecting of revolving element

% Magnetic conductors
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Circuits
2,35

Vee

AAA
YW

AL
W
>—4.—-o
3 Differential

Ampilifier

Moving Direction
(X-derection)

1,235

P
Y r“lw—
E3L

AA

W

P —O

/I

Biasing Magnet
" .

Output

Output

SONY

Differential
Moving Direction 2r: Amplifier
(X-derection) i
H Magnetic
A conductors
Bridge Circuits
SONY
~ 10

i

1o

ki

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

Vc - Midpoint potential (V)

255

254

253

252

251

250

249

2A8

247

246

245

V:cc=;5V
/V 1
= g ]
AREtE=N
7
(//
NN
N
g —
N \\ “§ ]
i
o 50 100 150

H - Revoluing magnetic field intensity (Oe)

Output voltage vs. Magnetic field intensity

Vo - Output voltage (mVp-p)

100

80

60

40

20

4]

Vce = 5V

50 100 150

H - Revolving magnetic field intensity (Oe)

Midpoint potential vs. Magnetic-flux incidence

Vc - Midpoint potential (V)

255 | I
254 L T +
253 1 Vcc =5V [
\ 2 Output
252 N\ 3 GND .
N / \
2,50
1/ \\ /
248
// 110 H \ /,
RAT e
246
123
245 LT
] 45 90 135 180 225

6 - Direction of magnetic-flux incidence (deg)

Total resistance, output voltage vs. Temperature

80

70

60

50

40

30

Vo - Output voltage (mVp-p)

20

L LD L] ]

H = 50 Oe (Revolving magnetic field)
Vee = 5V -

: 300 &

N <

~N L RT g

N B §

250 @

A N @

<L =

Vo ]

2

200

o

-50 -25 0 25 50 75 100 125 150

Ta - Ambient temperature (°C)
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SONY. DM-211

Magneto-Resistance Element

Description Package Outline Unit: mm
The DM-211 highly sensitive magneto resis- 25018 g -
tance element, composed of an evaporated ferro- A i
magnetic alloy on a silicon substrate. j
This element can be used for detection of rota- 7 T =T
tional speed and for detection of direction of rota- 3
tion. 5
Features osto “
¢ Low magnetic field and high sensitivity
75mVp-p (Typ.) at Vcc = 5V 2
and H = 100 Oe os=0,] §
Absolute Maximum Ratings (Ta = 25°C)
e Supply voltage Vcc 10 \Y, olie —
® Operating ° —fe L
temperature Topr —20to +120 C DO O ®
e Storage o
temperature Tstg —50to +150 C
Recommended Operating Condition
e Supply voltage VccC 5 A
Electrical Characteristics Ta = 25°C
ltem Symbol Condition Min. Typ. Max. Unit
-
Total resistance RT 2 z ;g?v%ec =5V 1.6 30 kQ
Midpoint potential vz, vz | Revolving magnetic field 2475 2525 v
P . H = 100 Oe Vcc = 5V . ‘
Midpoint potential Revolving magnetic field
difference AV2:3 | 1"_100 Oe Vee = 5V —25 25 mV
. Revolving magnetic field
Hysteresis voltage VH H = 100 Oe Vcc = 5V 5 mV
Revolving magnetic field
Output voltage Vourt — 100 Oe VCC = 5V 50 75 mVp-p
See the Electrical
FG irregular of rotation Characteristic Test 0.03 %
Circuit (Page 4)

o4 o SN



om-211 SONY.

Mark 25mm,
SONY
Silver DM211
oo
e
Lot NO.
1 2 3 4
Equivalent Circuit Pattern Layout
1 Vce
(Unit: mm)
0.565 | 0.565 | 0.565
2 3
V2 V3
) l [ o
1 2 3 4
4 GND

FG Irregular of Rotation Test Circuit

Fly wheel

11

Speed servo circuit Motor

[ 1

- Through time Meter indicator,|
:_Ej Magnet ring demodulator a,:,;irﬁtrl (: )

circuit

Sensor DME for speed control servo l“

[Magnet specificatiorj Gap

,?A:g': eetiispgg‘go To be measurement device DM-211

— 204



- 0T —

Electrical Characteristic Test Circuit
(Speed servo circuit)

1/2LM393

33/6.3 1500

1/2LM383

1/2HA17458GS

1/2 HA17458GS

c1475 C945 C1475 D340
’ +12v

n
RD-5.1E 0 47;%47:(
@ <

151565

470P

DM~-211

151555

* Motor must be used with fly wheel (I=12g-Cm-S$2

Lig-Wa

ANOS




- 90T —

[ O |

Q

gd
58
@

o3
=
R
e
=8

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

RD-5.1E 2SC1636-22 puPC271  2SA844 2SAB44

25C1636-22 151555

220/6.3 1500

25C1636

28K43

2sC1124

o

’IOJ"UBKE 4_7K§

151555

RD
9.1E

=470

st
Cd

2SC1636 2SA844

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

28C945

1515655

11K 100/10

0068L  1i00k$ 680K
03 1735
™ mwr o omrow
uPC741

+12v

FG irregular of
rotation 0.1%/mAoc

220

”

#PC741

200
200] <
+1220
Y § W

151555 x4 2SC945

L12-Na

CANOS




DM-21

1

SONY.

Vo - Qutput Voltage (mVp-p)

Output voltage vs. Magnetic field intensity

150

100

50

o

Vee =5V

7
/

[o] 50 100 150 200

H - Revolving magnetic field intensity (Oe)

RT - Total Resistance (k)

Total resistance vs. Ambient temperature

3.5 ‘
3.0
25 -
P
2.0
o] 50 100 150

Ta - Ambient temperature (°C)
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SONY- APPLICATION NOTE

Sony Divider-type Magnetoresistance Element

Orthogonal Pattern SDME

1. Basic structure Equivalent circuit

Ra Rp

Ra Rp

Vee ve GND

$ 4

Vee Ve GND
2. Basic performance

The resistance of left/right elements changes according to the rotation of the external magnetic field.

]

c

8

K

@
Vee Ve GND %=

o 90 180 270
—— Magnetic field rotation angle (deg)
Direction of magnetic field
Accordingly sinewave output is o
obtained as in figure on the right.
Veerz

! |

o 90

180 270
——& Magnetic field rotation angle (deg)

~ 210 -



SDME SONY:

3. Basic performance using bias magnetic field

1) External magnetic field detection

When using a 45° bias magnetic field When using 0° bias magnetic field

2 a <~ N a
N $ .1 5oy
BEER 37§ %9
| Ii i Il Ve - o

, o , b i field

% % A S < q; bias magnet ' E(V); b ' bias magnetic Ie‘ ‘

E(vy E Vc-(-:/EZv [ detected magnetic field
; ? H{Oe)

H(Oe)\ bias magnetic field
o~ detected magnetic field

—r1— VcC
gomparator——L—_j— '! 2 i: Output voltage
utput GND

Example of circuit

2) Detection of external magnetic material

Magnetic material

—_—X —# Bias magnetic field

\\\ N
=3

E(v) E(v)
Vee/2 veel2
% (mm) X{mm)
I ! !
! ! !
| ! !
1 | !
| | '
Comparator Comparator
— —— .
Output Output

Example of circuit

! Vee
g3
2
E%“' Output voltage
3

GND
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4. Basic application

1} Detection of number of revolutions.

47

2) Position detection.

© B
i

3) Angle detection of revolving material.

4)

current

5) Position detection of revolving material.

P 22 i

% Magnetic material
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Examples of detection circuits
1), 5)
—o Vee
i;__o Qutput
voltage
(=
3
beesd .|M-7
2). 3. 5)
Vce
Output voltage
A
W/
2 R4
"""
VR —0
3 Differential amplifier, J L X
Motion .E Ro fooreex::ple CXA393
{X Direction} | pe. Amp.
1), 2), 3), 5)
VT‘ Output voltage
3Ry | W
A AAA.
1 W
/| - > 7TV X
Motion ) 3 .VR Differential amplifier
4
(X Direction) 2Ry

Magnetic material,
for example, steel

1 VYV 0

Current

N/ Rg Voltage gain
is about 10
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SDME

5. Examples of output waveform (using DM-106B)
OQutput waveform resulting from the difference in positioning between the rotary magnetic field

generator and SDME.

HH ? ll!
=> maWENARR
A L

(a)
TR ETEvE
M [ V-V e
{b) =
() c=>
(d) =>

Note) Unit: vertical 20 mV/div
horizontal 500 us/div
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(e) ) =>

° ﬁ. R
) W => ...-'
N

NZ T\
s
EEmEss

Note} Rotary magnetic field generator in usage: 63 mme, 30 poles; or (d), (e), (f) use a bias magnet.

2) Magnetic field intensity vs. output waveform (For 1 and (a) cases) .

200

@.. > 3
- >
oo 4 E
& (€
-’é' 100
s (8) |
aQ
o 3 (A) 4
>¢', 50 //
0
o 50 100 150 200
H-Magnetic field intensity (Oe)
{A) H= 50 (Oe) (B) Har 80 (Oe) (C) H=2 200 (Oe)

DNy EEREEEEN
anEur U AR A A

Y ¥
AWAWAWARA! TANAWANTAWIA
IE\VEVIAEAYER [HAVAVIR'TAAY

IUI.I ll‘tl\‘ll‘ll

TENR XY,
I I!MI“II\ 1
NANANAGA

Note) Umt. vemca| 20 mV/dlv honzontal 500 p.s/dlv

’ AV VIR ALY
' Iﬂlll‘e’
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6. Detectable magnetic wavelength range (for 5, 1), (a) cases)

Magnified diagram

° ~ )\ i

s N S N l
I pe—2 o
L)

Vee A/ GND

Output relative level vs. A/¢

100 —
g /
£ s0 v
: i
_§ 60 4
®
3 40
g
3
o

20

o

) 10 50 100
N2
Note) Assuming saturating magnetic intensity is sufficient
DM-106B ............ #=0.2 mm

DM-110, DM-111 ..... =2.26 mm

7. Practical application

Tape end detection circuit through SDME.

A practical example of waveform processing IC, CX10006

CX10006 features a built-in amplifying circuit, constant voltage circuit and mute drive circuit. Used

in conjunction with SDME allows for the realization of tape end detection circuit with minimum space
requirements. (Refer to Fig. 1)
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MUTE output
[}
I—— O Vee
A Plunger
22uF
DM (2 7
-4 E2AY
3
Reel base 5’
S N
Ring magriet SDME g § ) °
AN e 3 Amp Output .
VA c | ¢
WY _
"""
100k
Fig. 1
Parallel Pattern SDME
1. Basic structure
Orthogonal pattern SOME
RA Rg
Ra Rp
) é
Vee Ve GND Vee ve GND

By applying different magnetic fields to Ra and Rs, an output signal is obtained as a variation of Ve.
(With the orthogonal pattern SDME a uniform magnetic field is applied to the component as a whole}

2. Basic performance

By applying to Ra and Re different rotating magnetic fields at a 90° angle, an output equivalent to
that of the orthogonal pattern SDME can be obtained.

9 . I}
—~ m Direction of magnetic field \

Rg

N

Ra ATSRITINEN-

]

N

vee Ve GND vee Ve GND
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3. External magnetic field direction vs. Components resistance value

b

|
’“‘W““

Arrow indicates external magnetic field direction ~—» Magnetic field rotation angle

—» Resistance value

4. Basic using method and output waveform

D Movement of magnetic field generator

NN\,
m Direction of magnetic field

As shown in above figure, synchronous magnetic field is detected.

Resistance value

—
,__l

~» Movement of magnetic field generator —» Movement of magnetic field generator

To obtain such an output, the relation between the wavelength of the magnetic field generator and
the pattern pitch of the SDME should be as shown above. Accordingly the parallel pattern SDME
becomes basically a customized item.

When the relation between the magnetized wavelength and the pattern pitch is disturbed, a change
occurs in the output waveform. This change will be referred to later. (See Section 7.)

With the orthogonal pattern SDME, the detection of synchronous magnetic field is similarly possible.
However, with the parallel pattern SDME, as the wavelength of the magnetic field generator can be made
shorter, high precision in position and rotation detection, can be achieved.
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SDME

5. Basic application

1) Rotation speed and Rotation angle detection

Rotation

Usage of the orthogonal SDME is similar. However, the parallel pattern SDME can handle with higher

precision magnetic field generators.
Example: Detection of capstan motor rotation speed for VTR

2) Position and speed detection

[:> Movement

Example: Magnetic scale

6. Practical application
The general purpose type of paralie! pattern SDME, DM-211 outputs 2 phases with 90° phase difference.

The optimum magnetic wavelength is 4.62 mm.

DMm211

vee Vave GND

-»Va, VB

b)Y
A\)

—» Rotation angle
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By processing the two outputs Va and Vs at the circuit shown in Fig. 1, as a square waveform pulse
with a constant pulse width and a doubled frequency can be obtained, the detection resolution can be
raised.

By processing the waveform at the circuit shown in Fig. 2, the detection of normal and reverse rotation
can also be accomplished. This by applying a single-shot multivibrator to one of the outputs and
generating outputs P1 and P2 that feature short-width pulses. By circuit processing the other output
with P1 and P2, a pulse is output from VF when the rotation direction is forward. When the rotation
direction is reversed, a pulse is generated from Va.

Vee .
T Amp

) Comparat:
g Fee [T nn
Va Ve
Amp
i
Bl Comp
Fig. 1 Processing circuit
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RA parator l 1
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/ e
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m_ i noonon
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Fig. 2 Forward and reverse rotation detection
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7. Allowable range of magnetic wavelength.

Assuming the optimum magnetic wavelength is & and the magnetic wavelength actually in usage is
A2: The relation between the output and A2/A\i is as indicated in Graph 1.
Also, the relation between A2/\1 and the phase difference, in case of 2-phase output, is indicated in
Graph 2. '

Graph 1

Output relative value vs. Magnetic wavelength in usage

Optimum magnetic wavelength
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Phase difference vs. Magnetic wavelength in usage
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SONY 8mm Embossed Taping

8mm Embossed Taping for Mini Mold Diodes/Transistors

Scope

1) This specification describes the taping of Mini-mold Diodes/Transistor as delivered from the
Semiconductor Division of Sony Corp.

2) For information other than taping specifications refer to the individual specifications of each product.
« Absolute maximum rating
» Electrical characteristics
« Quality specification

3) The demarcation for Panasert and Sanyo automatic inserters in provided in 5-1 paragraph 2)

2. Product ldentification
The product name indication is as follows:

Example
1) Mini mold diode name Indicaiton

Type Type ]
Taping product symbol Taping product symbol
Direction 7 - Direction 8

~——— Pulling out direction ——~——+ Pulling out direction

2) Mini mold transistor name Indicaiton

Direction 7 Direction 8

———— Pulling out direction ———= Pulling out direction

3. Taping Specification
These specifications are based on the stipulations of the Electronic Industries Association of Japan for
EIAJ-RC-1009A standards.
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4. Relative Items

1) Percentage of defective packing

Item Specificaiton Remarks

Within 40 mm of tape with the exclusion

nti rop in product [0] i .
Continuous drop P of the leader and trailer sections

Inter ent drop
Inverse loading 0.2% Max.
Rear loading per reel

Wrong product loading

Excluding leader and trailer sections

2) Tape strength
(1) Cover tape peel strength 20 to 70g (Opened angle 165° to 180° See Figure below)

°

o _ 180
169 A g s ¢
“ot [
N B N R O N NN [ O B O
- Carrier tape

Tape forwarding direction

(2) Tape bending strength
Bending the tape to a radius of 15 mm should not dislodge products stored in it. Avoid folding the
tape.

3) Removing products
{1) Do not let products stick to the cover tape.
(2) Do not let the products flash affect the removal.

4) Tape joint
Do not connect cover tapes and carrier tapes in the reel.

5) Electrical characteristics
The electrical characteristics of chip devices loaded in tapes are stipulated in the respective individual
specifications.

6) Storage
Products packed in tapes should be stored in less than 40°C and less than 80% RH humidity. Avoid
direct exposure to sun light.

7) Period of guarantee
3 months after delivery.
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5. Loading capacity and Rank Demarcation

5-1. Mini mold Diode 5-2. Mini mold Transistor
vor 40%01 20£005 s15*! a0xe) 20201
54 -
4001 _,..02%0.25 NEIN| :' e 0.320.08
— 4
_im‘ b4 | . . | ™| -
'YIQL ARLRiN nnsLE 8t — & ﬁ < fL
h i - gl . - ~ I . sl
i .‘._! i “r ol 3 A L lis 1 J TA) (A k m i E
|l ) N : : " . E
-, =ty 4 e B
< C.x_ N = LML= I/l/ L= L o (o) | g
Sealing area 2001 Cover tape width' 1o 7 Sealing area Cover tape width 1.5£0.1
Tas*on Feeding direction LELA
— - ay
Feeding direction ' o
‘Ls‘!ﬂoo Unit: mm
Tape dimensions Tape dimensions Unit: mm
Cavity Table Unit: mm « The R measurement of each corner seciton is
Qenton) 4 B c D assumed to be RO.2MAX.
Name « Cumulative error is assumed at +0.2 mm 40 mm/10
'[‘)4‘”; mold |4 440.114.14£0.1| 2.040.1| 1.940.1 pitch.
loce Number of received
S“‘TZ'DT": 3.0£0.112.940.1( 1.6£0.1 [ 1.520.1 1) A mount should be no more than 3000
mo iode .
pieces/reel.

« The R measurement of each corner section is
assumed to be RO.25MAX.
« Cumulative error is assumed at £0.2 mm MAX/10
pitch.
« Total length should be over 1300 mm.
Tape material
Carrier tape (styrene -+ butadiene)
polymer
Cover tape Polyester
1) Number of received
A mount should be no more than 3000 pieces/reel.
2)
(1) Loading capacity is kept within 3000 pieces to the reel.
(2) Usage of the Panasert automatic inserter requires: 4 empty spaces for the demarcation of each
rank.
Usage of the Sanyo automatic inserter requires: 1 empty space for the demarcation of each rank,
plus black tape pasted on the cover tape.
3)
Keep up to 9 ranks per tape.
4)
The minimum figure for 1 rank when less than AC 3%: 240+4N PLS. (Where N=0, 1, 2...)
6. Package Indication

Indication on the surface of Reel.
Label indication

TYPE
Code No.
Lot No.
Quantity
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Reel Dimensions

B —ft—~ cjo A

Unit: mm
Symbol A C D E w t r
R10 | 178 *20} ¢50 *20 |13.0 ¥05/¢21.0 *10| 2,0+0.6°| 10.0 73| 2.0 05 1.0
Symbol F G H | J
R10 [¢120 Min 2 5+1.0 120° 40+5°

Leader and trailer specifications

Empty section

Device mounting is over
Empty section is over 10 pitches section

15 pitches  Over 200 mm
——

Fixing method
(1) Insert the carrier tape tip into the groove.
(2) Secure the tip of the cover tape by winding

over an adhesive type.
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SONY SALES OFFICES:

Sites Address Phone Fax
Corporate & 10833 Valley View St. 714/229-4195 714/229-4271
Administration Cypress, CA 90630

Southwest Office

Northeast Office 57 Wells Avenue
Newton, MA 02159

617/527-4560

617/969-6353

Central Office 3201 Premier Drive
Suite 110
Irving, TX 75063

214/550-5200

214/550-5296

North Central 500 Park Bivd.,
Hamilton Lakes #245
Itasca, IL 60143

312/773-6071

312/773-4096

Northwest Office 655 River Oaks Parkway
San Jose, CA 95134

408/432-0190

408/943-0740

Specifications are subject to change without notice. SONY assumes no
responsibility for any infringement of patents or other rights which may
result from the use or application of any product described herein. No
license is granted by implication or otherwise under any patent or other
rights of SONY. Any references to products of other manufacturers are
solely for convenience of comparison, and do not imply that such

products will be operable or suitable for any particular use.

Printed in the USA
Copyright 1987
Sony Corporation of America
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COMPONENT PRODUCTS DIVISION

REPRESENTATIVE OFFICES:
Alabama: Interep Assoc., Inc., 205/478-1036, 205/5633-1730
Arizona: Shefler-Kahn, 602/257-9015
Arkansas: B.P. Sales, 918/744-9964
California: (San Diego and Imperial) Addem Sales, 619/729-9216
(Southern CA, excluding San Diego) Varigon, Inc., 714/855-0233
(Northern CA, Counties: Monterey/Kings/Tulare/Inyo) Brooks Technical Group, 415/960-3880
Colorado: Electrodyne, 303/695-8903
Connecticut: Betronic Associates, 617/894-8400
Delaware: Beacon North, Inc., 800/336-3747
District of Columbia: Beacon North, Inc., 800/336-3747
Florida: Naylor & Assoc., 305/291-2774
Georgia: Interep Associates, 404/449-8680
Hawaii: Brooks Technical Group, 415/960-3880
Idaho: Electrodyne, 801/486-3801
lllinois: (Northern) Micro-Tex, Inc., 312/381-9500
(Southern) Centech, Inc., 312/291-4230
Indiana: Giesting & Associates, 317/844-5222
lowa: J.R. Sales, 319/393-2232
Kansas: Centech, Inc., 816/358-8100
Kentucky: Giesting & Associates, 513/385-1105
Louisiana: B-P Sales, 214/234-8438
Maine: Betronic Associates, 617/894-8400
Maryland: Beacon North, 800/336-3747
Massachusetts: Betronic Associates, 617/894-8400
Michigan: Giesting & Assoc., 313/478-8106
Minnesota: High Tech Sales, 612/944-7274
Mississippi: Interep Associates, Inc., 205/533-1730
Missouri: Centech, Inc., 816/358-8100
Montana: Electrodyne, 801/486-3801
Nebraska: J.R. Sales, 319/393-2232
Nevada: High Tech Sales, 612/944-7274
New Hampshire: Betronic Associates, 617/894-8400
New Jersey: S-J Associates, Inc., 609/866-1234
New Mexico: Shefler-Kahn, 505/345-3591
New York: (Manhattan) S-J Associates, Inc., 718/291-3232
(Upstate) Advanced Components Corp., 315/699-2671
North Carolina: Naylor Assoc., Inc., 919/544-7211
North Dakota: High-Tech Sales, 612/944-7274
Ohio: Giesting & Associates, 216/261-9705 or 513/385-1105
Oklahoma: B.P. Sales, 318/744-9964
Oregon: Vantage Corp., 503/620-3280
Pennsylvania: (East) S.J. Assoc., 609/866-1234
{West) Giesting & Assoc., Inc., 513/385-1105
Rhode Island: Betronic Associates, 617/894-8400
South Carolina: Naylor Assoc., Inc., 704/892-1366
South Dakota: High-Tech Sales, 612/944-7274
Texas: B-P Sales, 214/234-8438, 713/782-4144 or 512/346-9186
(El Paso County) Shefler-Kahn, 505/345-3591
Tennessee: Interep Assoc., Inc., 615/639-3491
Utah: Electrodyne, 801/486-3801
Vermont: Betronic Associates, 617/894-8400
Virginia: Beacon North, Inc., 703/478-2480 or 804/239-8486
Washington: Vantage Corp., 206/455-3460
West Virginia: Giesting & Assoc., 513/385-1105
Wisconsin: (Western) High-Tech Sales, 612/944-7274
(Eastern) Micro-Tex, Inc., 414/5642-5352
Wyoming: Electrodyne, 801/486-3801
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DISTRIBUTOR OFFICES:

Alabama: Huntsville ..........cc.coviiiiiiiiiiiiniiean Marshall Industries, 205/881-9235
Arizona: Phoenix ................ Marshall Industries, 602/968-6181
Scottsdale ......... .. Western Micro, 602/948-4240
Tempe ..cocevnenne .. Marshall Industries, 602/968-6181
California: Saratoga......... .. Western Micro, 408/725-1660
Irvine ............. ... Marshall Industries, 714/458-5395
Los Angeles ... ... Marshall Industries, 818/407-0101
Northridge ..... .. Western Micro, 818/700-9922, 800/538-3401
Orange ........... ... Ryno Electronics, 714/637-0200
Sacramento ... ... Marshall Industries, 916/635-9700
San DIego ..e.iiciiiiieniiiie e Marshall Industries, 619/578-9600
San Diego .....coeevreriiiicinieiiianeiens Ryno Electronics, 619/453-8430
San Francisco . ... Marshall Industries, 408/943-4600
Colorado: Denver .............. ... Marshall Industries, 303/427-1818

Connecticut: Wallingford ..............c.cciieinieeen. Marshall Industries, 203/265-3822
Florida: Ft. Lauderdale Marshall Industries, 305/928-0661
Ft. Lauderdale ... Reptron, 305/979-8227
Orlando .......... ... Marshall Industries, 305/841-1878
TaMPA oo e Marshall Industries, 813/576-1399
TaMPA oot Reptron, 813/855-4656
Georgia: Atlanta ....... ... Marshall industries, 404/923-5750
Norcross ..... ... Reptron, 404/446-1300
lllinois: Chicago ......... ... Marshall Industries, 312/490-0155
Schaumburg...... ... Reptron, 312/882-1700
Indiana: Indianapolis .... ... Marshall Industries, 317/297-0483
Kansas: Kansas City .... ... Marshall Industries, 913/492-3121
Maryland: Columbia .... .. Vantage Components, 301/720-5100

Gaithersburg ... ... Marshall Industries, 301/840-9450

Massachusetts: Boston................. ... Marshall Industries, 617/658-0810
Burlington ... Western Micro, 617/229-5850

Michigan: Livonia .........ccccceeeeeenns ... Marshall Industries, 313/525-5850

Livonia ....... Reptron, 313/525-2700
Minnesota: Minneapolis.................. Marshall Industries, 612/559-2211
Minnetonka .............. Reptron, 612/938-0000
Missouri: St. Louis ........ Marshall Industries, 314/291-4650
New Jersey: Clifton . Vantage Components, 201/777-4100
Fairfield .... Marshall Industries, 201/882-0320
Mt. Laurel.............. Marshall Industries, 609/234-9100
New York: Binghamton .............. Marshall Industries, 607/798-1611
CoOMMACK ..ceenrenrieiemeiaiiecnennannaes Vantage Components, 516/543-2000
Long Island Marshall Industries, 516/273-2424
Rochester ................ Marshall Industries, 716/235-7620
North Carolina: Raleigh Marshall Industries, 919/878-9882
Ohio: Cleveland ............coceeiiiiiiiiiiiirieeeeeeeaee. Marshall Industries, 216/248-1788
Columbus .....ccvvriiiirree e Marshall Industries, 614/891-7580
Dayton.......... Marshall Industries, 513/236-8088

Worthington Reptron, 614/436-6675
Oregon: Beaverton Western Micro, 503/629-2082
Portland .......ccuveeiiiiiiiiiiiiiiireeeees Marshall Industries, 503/644-5050
Pennsylvania Philadelphia Marshall Industries, 609/234-9100

Pittsburgh Marshall Industries, 412/963-0441

TexXas: AUSEIN ...ocviiiiiiiiiiieei e e enas Marshall Industries, 512/837-1991

Brownsville .......cccooviiiiiiiiiiiiieee s Marshall Industries, 512/542-4589

Dallas .......... Marshall Industries, 214/233-5200

El Paso ... Marshall Industries, 915/593-0706

Houston Marshall Industries, 713/895-9200

Utah: Salt Lake City.............. Marshall Industries, 801/261-0901
Washington: Redmond Western Micro, 206/881-6737

Seattle ............ Marshall Industries, 206/747-9100

Wisconsin: Milwaukee ...........ccceeveeeivneneininnnns Marshall Industries, 414/797-8400
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