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TOSHIBA

25K209
TOSHIBA Field Effect Transistor  Silicon N Channel Juniction Typs
Audlo Frequency Low Nolse Amplifier Applications
Unit: mm

« High |Yal: | Y| = 16 mS (typ) at VDS =10V, Vgs =0
+ High breakdown voltage' VoDs =—80V
s Low nnige: NF = 1.0dB (yp)

atVDs =10V, In=05mA, f=1kHs Rg=1kQ
+ High input impedance: IG5 =—1 nA (max) at Vgg=-80V
« Small packags

Absolute Maximum Ratings (Ta = 25°C)

Characiartica Gymbol Rating unt
Gals-dral valaga Vans 50 v
Gale current I 10 mA
Drain pawer Fb 160 e
T 125 °C
Stomge iampsratura engs Ts ~55to 125 c
Note:  Using continuousty undse heavy loads {e.g. the applcation of
high tamp tage and the alg changs In S-MINI
tampaceturs, 8ic.) may cause this product to dedcresss in the
relablllty aignifcantly aven If tha apersting condifana {Le, JEDEC TO-238
5 tage, etc.) ars within the JEITA sc58
abacluts maximum retinga.
Pisass dasian the appropriate rellabilty upon reviewing the TOSHIBA 23718
Toshba Rellablltty + "Handling
Precautions' Danating Concept and Methods®) and individual Weight 0.0124 {tp.)
relablilty data (.0, ralabilty teat report and astimated fajure
rate, etc).
Elactrical Characteristics (Ta = 25°C)
Characterisios Symbol Test Condiilon M | Typ. | Max | unk
Gats aurboff curme. lass | Vas=—-30V,Vpa=0 — | — [ 0] na
Gate-drain breakdown vokage Yerieos |Voe=0.lg=-100uA -0 — — v
Ipss _ _ —
Drain curent o) | Y08 =10 V. Ve =0 12 140 | ma
Gale-source ai-of vokage Vas o) |VDs =10V, b= 0.1 pA 02 | — [as] v
Forward iransfr ¥l Vg =10V, Vg = 0, fm | kiHz 40 15 - m8
Input [ Vpa =10V, Vg =0, f=1 MHz — 13 — PF
Reverse transier Cra |VDa=10V.Ip=0,r=1MHz — 3 — | oF
Vpe=10V.Ra=1kn
Nolga figuro NF | osmAt-10He il B el
Vpg=10V.Ra=1ka
Nolsa figure NE@ | smAret Kz — 1 — |
Note: Inss clessificatian  Y: 1.2-3.0 mA, GR: 26~8.5 mA, BL: 6.0-14 mA
Marking
Start of commereiad production
1981-06
1 2014-03-01

TOSHIBA

28K209

Ip — VD3 In - VGs
COMMON SOURCE H COMMON SOURCE
Vps=10V 2
2 To=26'C .1.:)*\_,5.6 1 | 2 2
E ! — o w1 1 ‘ i
2 o] P Y S . yAavi =
¢ ; rarar il
i ' ’ g
a3 / . veg=—0.1V - / // A £
f 1 | yay 7 =
] ]
& | 02 1 T ’ T ]
| ; e :
t T T | A= ,
a 1 -10 -08 -06 -04 2 o
DRAIN.SOURCE VOLTAGE Vpa (V) GATESOURCE VOLTAGE Vgs (V)
2 Vel — In VGS(OFF) — IDSs
T . - COMMON SOURCE |
= 24 = ; T % oss : Vpg=10V h
® |25 P RN LTINS g
g g g vos=0
E 4 : % VOEOKE)  YUS—10V
sl A &7 - PRSP 1
g - (=3
2 325 Tum26C
g 10, esm e Eé
£ COMMON SOURCE £= g -
E El.lv. - g A
g ’ : E N
e L : il
= [ n |
g o 4 E] 12 [ 10 20
DRAIN CURRFXT [ {mA) DHAIN CURRENT Ingy (mA)
NF = Vg
4
COMMON SOURCR:
Y| — 1
= I¥5s| — 1pss g I=05mA
Z COMMON SOURLE = He=1k0
£ Inss : Yng=10V I <
g 39 Vag=0 Ta=15C
GS /
a2 I¥gs : Vpg-10v Lt 2 =
=% Vgg=0 [ R 3 | |~
by =1 ol ! 5 [ Tr=10m [
Eg Ta=257: i 3 ==k l
£ K ; .
O 1 z 120H: =
. ! 1
% x 1kHz
2 I
g 55 3 ) P 0 5 0 15 20
DRAIN CURRENT Ipgs (mit) DRAIN-SOURCE VOLTAGE Vpg (V)
2 2014-03-01

15 Cents each on a reel of 3000



I
FAIRCHILD

SEMICONDUCTOR®

KSA992

Audio Frequency Low Noise Amplifier
« Complement to KSC1845

PNP Epitaxial Silicon Transistor

Absolute Maximum Ratings T,=25°C unless otherwise noted

<9
)

1 TO-92

1. Emitter 2. Collector 3. Base

Symbol Parameter Ratings Units
Vepo Collector-Base Voltage -120 A
Veeo Collector-Emitter Voltage -120 \%
Vego Emitter-Base Voltage -5 \

Il Collector Current -50 mA
Ig Base Current -10 mA
Pc Collector Power Dissipation 500 mw
T Junction Temperature 150 °C
Tste Storage Temperature -55 ~ 150 °C
Electrical Characteristics T1,-25°C unless otherwise noted
Symbol Parameter Test Condition Min. Typ. Max. Units
lcBo Collector Cut-off Current Vep=-120V, Ig=0 -50 nA
lceo Collector Cur-off Current Veg=-100V, Ig=0 -1 UA
leBo Emitter Cut-off Current Veg=-5mA, Ic=0 -50 nA
NrE1 DC Current Gain Vee= 6V, le= -0.1mA 150 500
hrE2 Veg= -6V, o= -1mA 200 500 800
Vpg (on) Base-Emitter On Voltage Vee= -6V, Ig=-1mA -0.55 -0.61 -0.65 \%
Vg (sat) Collector-Emitter Saturation Voltage lc= -10mA, Ig=-1mA -0.09 -0.3 \4
fr Current Gain Bandwidth Product Vee= -6V, Ig=-1mA 50 100 MHz
Cob Output Capacitance Vep= -30V, Ig=0, f=1MHz 2 3 pF
NV Noise Voltage Veg=-5.0V, Ig =-1.0mA, 25 40 mV
Rg =100KW, Gy = 80dB,
f=10Hzto 1.0KHz
hggs Classification
Classification P F [ E
hre2 | 200 ~ 400 [ 300 ~ 600 [ 400 ~ 800

©2004 Fairshild Semiconductor Corporation

Rev. B2, August 2004

¢66VSH

$7.00/100

Under 3 Cents

In quantity



LINEAR SYSTEMS

LSK170

ULTRA LOW NOISE
Linear Integrated Systems SINGLE N-CHANNEL JFET
FEATURES
ULTRALOW NOISE (f= 1kHz) &, = 0.9nVAHZ
HIGH BREAKDOWN VOLTAGE BVgss = 40V max
HIGH GAIN Yis = 22mS (typ)
HIGH INPUT IMPEDANCE I = -500pA max
LOW CAPACITANCE 22pF max TO-92 SOT-23
IMPROVED SECOND SOURCE REPLACEMENT FOR 25K170 BOTTOM VIEW TOP VIEW
ABSOLUTE MAXIMUM RATINGS' D
@ 25 °C (unless otherwise stated) }LIEUG
Maximum Temperatures S|
Storage Temperature -65t0 +150 °C
Operating Junction Temperature -55t0 +135 °C
Maximum Power Dissipation
Continuous Power Dissipation @ +125 °C | 400mwW
Maximum Currents
Gate Forward Current | lsFy = 10mA *For equivalent monolithic dual, see LSK389 family.
Maximum Voltages
Gate to Source Vess = 40V
Gate to Drain Vops = 40V

ELECTRICAL CHARACTERISTICS @ 25 °C (unless otherwise stated)

SYMBOL | CHARACTERISTIC MIN | TYP | MAX | UNITS | CONDITIONS
BVass Gate to Source Breakdown Voltage 40 \% Vos =0, Ip = 100pA
Ves(orr} Gate to Source Pinch-off Voltage 0.2 2 \ Vs = 10V, Ib = 1nA
Ves Gate to Source Operating Voltage 05 i Vos = 10V, Ib = 1mA
) | Lskiroa | 26 6.5
I i Source Saturafion /1708 | 6 12 | mA | Vos=10v,ves=0
LSK170C | 10 20
ls Gate Operating Current 05 nA | Vog=10V, b= 1mA
lgss Gate to Source Leakage Current 1 nA Vo =10V, Vps =0
Yiss Full Conduction Transconductance 22 mS | Veo =10V, Ves =0, f= 1kHz
Yis Typical Conduction Transconductance 10 mS Voe =15V, b = 1mA
& Noise Voltage 0.9 | 1.9 |nvAHz \’\/IDBSV\T :101\:"ZID = 2mA, £= 1kHz,
e Noise Voltage 25| 4 [nVAHz \l\/IDBSV\T :101\}{|'le =2mA, f=10Hz,
Ciss Common Source Input Capacitance 20 pF
Vos = 15V, Ip = 500pA
Crss Common Source Reverse Transfer Cap. 5 pF

1. Absolute maximum ratings are limiting values above which serviceability may be impaired.

Information furnished by Linear Integrated Systems is believed to be accurate and reliable. However, no responsibility is assumed for its use; nor for any infringement of patents or other
rights of third parties which may resutt from its use. No license is granted by implication or otherwise under any patent or patent rights of Linear Integrated Systems.

Linear Integmted Systems + 4042 Clipper Court » Fremont, CA 94538 + Tel 510 490-9160 » Fax: 510 353-0261

22 mS .9nV"*hZ
$3.00 available
and 4 cost less

than a vacuum
tube
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R2
750

R1
10

OouT

Front End

Gain = Y{s*750 Y{s 25
750/(1/Yfs + 10) =15

Q2 cascode has no gain
Because it shares R2 with Q1
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Run - - Noise Filter Off

""" ' 999,085 Hz
|G 200mY ~ =N Ay 304mVy & 4impl 4380V J16:16:08 |

4.80/.3 =16



Run Moise Filter Off

[40.0ps  0.00000s|[@ S 0.00Y 9.83026kHz]
& 200mY ‘v J@BPE-Pk A16mY  @BP-Pk 624V

10 KHz square wave response
of front end.
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FREQUENCY RESPONSE

09/25/18 13:51:24

Audio Precision
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0.5
T~
0.2 — /
~{_] |
0.1 - = I
ot
— / l[
0.05 - 3
T ,,
\
\ .
0.02 - 0 / {/
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™~
e
0.002 ™ ~
AN
0.001 —
0.0005 ]
0.0002
0.0001
1m 2m 5m 10m 20m 50m 100m 200m 500m 2
Vrms
Sweep Trace Color Line Style Thick Data Axis Comment
1 1 Red Solid 5 AnIr. THD+N Ratio  Left
2 1 Blue Solid 5 AnIr. THD+N Ratio  Left
3 1 Blue Solid 1 Anlr. THD+N Ratio  Left
Two Channel distortion VS residual on the AP.
Dist209_TwoCH.at1
0 L]
.0003% simulated

.0006% actual includes noise
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FREQUENCY RESPONSE
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I
FAIRCHILD
I
SEMICONDUCTOR®

KSA1220/1220A

Audio Frequency Power Amplifier
High Frequency Power Amplifier

« Complement to KSC2690/KSC2690A

1 TO-126
1. Emitter 2.Collector 3.Base
PNP Epitaxial Silicon Transistor
Absolute Maximum Ratings T.=25°C unless otherwise noted
Symbol Parameter Ratings Units
Vepo Collector-Base Voltage : KSA1220 -120 \
: KSA1220A -160 v
Veeo Collector-Emitter Voltage : KSA1220 -120 \
: KSA1220A - 160 \
Vego Emitter-Base Voltage -5 \
le Collector Current (DC) -1.2 A
lcp *Collector Current (Pulse} -25 A
g Base Current -0.3 A
Pc Collector Dissipation (T,=25°C) 1.2 w
Pc Collector Dissipation (T¢c=25°C) 20 w
Ty Junction Temperature 150 °C
TsTe Storage Temperature -55~150 °C
“PW=10ms, Duly Cycle<50%
Electrical Characteristics T.=25°C unless otherwise noted
Symbol Parameter Test Condition Min. Typ. Max. | Units
lego Collector Cut-off Current Veg=-120V,Ig=0 -1 HA
leBo Emitter Cut-off Current Veg=-3V,Ig=0 -1 uA
hegq * DC Current Gain 35 150
hpgy Vep=-5V, Ic=-0.3A 60 140 320
Veg(sat) * Collector-Emitter Saturation Voltage lc=-1A,lg=-02A -0.4 -07 A\
Vpe(sat) * Base-Emitter Saturation Voltage lc=-1A,lg=-0.2A -1 -1.3 \4
fr Current Gain Bandwidth Product Veg=-5V, Ic=-02A 175 MHz
Cob Output Capacitance Veg=-10,1g=0 26 pF
f=1MHz
*Pulse Test: PW<350ys, Duty Cycle<2% Pulsed
hgg Classification
Classification [ R | 0 Y
hees [ 60~ 120 | 100 ~ 200 160 ~ 320

©2001 Fairshild Semiconductor Corporation

Rev. A1, June 2001

V02Z1/0221LVSH

Pin configuration drops in

To use as an output transistor

To drive heavier loads.

Emitter resistors can be smaller
For higher bias.

Be careful on direction of pinout.



Audio Precision FREQUENCY RESPONSE 09/20/18 15:23:54

2
I
/

0.5

0.2

0.1

o

0.05

0.02

N
\\\
™

% 0.01

0.005 /

0.002

0.001

0.0005

0.0002

0.0001
im 2m 5m 10m 20m 50m 100m 200m 500m 1 2 5

Vrms
DistKSA1220_560_Ohm.at1




g é 1 c2
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