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SILICON N-CHANNEL JUNCTION FIELD EFFECT TRANSISTOR

15 B 32 48

EWREMER (28K15)

DC, ACEHANEHLEREMA

Fa v “HER

EREIER

2497y 7EKBA

o Low Frequency Amplifier, High Input Impedance

OO0O0O00O0

Circuit, Chopper Amplifier, Differential
#SMplifier and Switching Circuit Applications.

o Low Noise Amplifier Applications (2SK15)

BAHERTT

Iggg=—1l0nA (Max.) (285K1l)

Iggg=—01nA (Max.) (28K12, 28K15)
HMEa>£2 4 ABEN;

$m="00~3200#0 (R5SK11)

$m=800~320047) (28K12, 28K15)
BHETT

NF=34B (f=1kHZ, Rg=1M)) (Max.) (28K12)

NF=3dB (f:lkHZ,Rg=lOk.Q)(Max.) (29K15)

NF=10dB(f=1R0Hz, Rg=10k()) (Max.) (28K15)

EEI %A
INDUSTRIAL APPLICATIONS

Unit in mm

ZFE2MAX.
FL2MAX.

0.5
20MIN. | 4.39MAX

L

S0URCE
GATE
DRAIN
SHIELD

L
2.
a
4.

JEDEC

TO—1%

RIAJ

TC~4,TB-6C

TOSHIBA

2-4A1lA

<7 - HOMEERELTHEEOR TS, b0 BT
1 Ledondb 2T, (N7 -FEBREMEBR)

Matched Pairs are Available (Reffer to Page 1d)

~—
BASEH MAXIMUM RATINGS (Ta=25C)
CHARACTERISTIC SYMBOL RATING UNIT

¥ —Fr s FVv4rHBEE vVabps —20 v
4 — S B i Ig 10 mA
# = H# % PD 100 mW
-3 & B B Tj 150 c
7% = B B Tatg ~65~150 c
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R 2 4% # ELECTRICAL CHARACTERISTICS (Ta = 25°C)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYP.| MAaX. | unit
28K11 Vgg=—10V - - | -10
y—rRhRE 28K12 Iges nA
2B8K15 Vpg=0 - - -0l
¥ —br - Frva4v Vpg=0
—20 - - v
v GD
MR R R E (BR)GDE | 1q=—a1ma
Notel)28K11l Vpg=10V 03 - 65 —
Frv4 8% [(Note)28K12 | Ipgs
(Note3)28K1l5 Vgg=0 045 - 50
(Notel) 2 BK11 Vpg=10V —Q.5 - | -eo0
vys+7 RIE| (Note2)28K12 | Vp —0.65 = =15 v
(Note3) 28K Ip=01 uh ~065 =50
MEa v 52 [(Notel)28K11 Vpg=10V 700 — | 3200
2R (Notez) 2BK12 | #m Vag=0 )
(Note3)28K15 f=1KHz 800 - | 3200
Vgg=-10V
y—+HER Cg Vpg=0 - 3.0 580 . pF
£=1MHz
Vpg=107V
Ip=045mA
28K12 | vy Rg=1M0 - _ 16
4T=10Hz~10kHz
L $- 93 av
Vpg= 5V
Ip=045mA
28K15 | YN(P-P) Rg=10kQ - - 4
4f= S5Hz~50Hz
Vpg=10V
28K12 | NF ID:?;SM - - 3
~
f=1kHz
Vpg=10V
Ip=045mA
REEREN NE(1) 2=10kQ - - 3 4B
£=1kHz
28E1l5
Vpg=10V
Ip=045mA
NF(@) Rg=10k() - - 10
£=120Hg

984




2sk 11
2sk 12
2sk 19

(Note 1) 28K1li3Ipge, VP HIU itk PTFROX S CA/L, BRRARTFLT

hoET,
According to the value of Ipgg, VP and #y,, the 2SK1l is classified
as follows.

. Ipss (mad) Vp (v) $n (2
CLASSIFICATION SYMBOL
MIN. MAX. MIN. MAX. MIN. |- Max.
28K11-R R o3 10 —05 —2.0 700 2300
/S8sEK11-0 o 0.8 2.5 -08 -35 1000 3000
28K11-Y Y 2.0 65 —le —-6.0 1300 3200

(Note 2) 28K12 X Ipgg, VPR IUIn KX D TRO LI LML, REETL

THhET,
According to the value of Ipge Vp and gy , the 2SK12 is classified

as follows.

Ipss (mA) vp (V) fn (u0)
CLASSIFICATION 8YMBOL
MIN. MAX. MIN. MAX. MIN. MAX.
28K12-R R 045 09 —065 —1.6 800 1900
28K12R -0 0 08 16 —09 —2.2 1000 2300
28K12 -Y Y 14 2.8 —1l2 —30 1300 3000
T 28K12-GR GR 2.5 50 —1.7 —4.5 1600 3200

(Note 3) 28K15ixIpgg. VPR XU Im IV TROLII KAWL, AERRL

THhhEd,
According to the value of Ipgg Vp and % ’the 2SK15 is classified
as follows. ’

Ipgg (mA) vp (V) m (40
CLASSTFICATION STUBOL MIN. MAX. | MIN. MAX. | MIN. MAX.
28K15-R 045 a9 —065 ~18 | 800 19C0
2BK15-0 as 16 —-a9 —-25 | 1000 | 2300
2BK15-Y Y 14 2.8 -13 —-a5 | 1300 | 3000
28K15-GR GR 2.5 50 -18 -850 | 1600 | 3200
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<7 —FM#BMRE STANDARD MATOHED PAIR FETs

28K12—R @
28K12-0 ®
28K1R-Y ®
28K1%—GR®

~ 7 — % # MATCHED PAIR CHARACTERISTICS (Ta = 25°C)

28K156-R @
28K15—0 @
28EK15-Y ®
28K15 GR®

CHARACTERISTIC SYMBOL CONDITION MIN. TYP. MAX. | UN.
. Vpg = 10V
Fr4 o Rox AIpgg D8 —_ - 10 %
Vag = 0
Vpg = 10V
—p V=R \'s - - 20 mV
y—r v S A 3 Vag Ip = Q8mA

EOMOMAK KN 2 26K12, 28K15 —RELEL T,
Other Characteristics are same as 25K12, 2SK15.
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289K11-R, 28K12-R, 28K15-R
STATIC CHARACTERISTICS

28K11~R, 28K12-R, 28K15-R
STATIC CHARACTERISTICS

:':: v — A ’,'é\ v — A
ElL COMMON SOURCE N COMMON SOURCE
a Ta =~55C a Ta=100"C
fin -
0
ig |08} s |8
3 | €
> o7 >
N ~
ATC l s [os
e P 1
aef o aftf _as
wt] [ | Af ]
=} —-Q6 —Q4
~ <
fh-r' I — T2 T Vag =—06V
o Vgg =—08YV o a8
1.8 ) I I T § [
L1 A - A7 | |
-z - 0 4 1z 16 20 24 -2 -1 __ 0 4 12 16 20 24
ol RS F—1t-v-ZM N
:EE Vas (Vl's)ﬂ Fud ¥ v--Z2HBE Vps (V) BE Vg (V) Fudy v—2MBE Vpg (V)
28K11-R, 28K12-R, 28K15-R 28K11-0, 28K12-0, 25K15-0
STATIC CHARACTERISTICS STATIC CHARACTERISTICS
,-\[ VESS 5. ] I ~ Vv~ R
3 COMMON SOURCE 3 COMMON SOURCE
~ 10 Ta=25C ~ |0 Ta=25C
a a= a a=
fin =4
o 0
5o j 5o =
N o7 N T —0.2
~06 ~ a I
A | A [ | {
% .
1 —ae
ru’ —04 I:].4 |
NIl | A | )
o —T o —0.6
~ 0.6 ~ - '
[ —-F// 02 08 1
2] = —i
mars Vag = |0'8|v - Aéb 4 Vag =—10V "‘I"—
11 1 1 1 —Tr—1—
-2 -1 0 4 8 12 18 20 24 -2 -1 0 4 8 12 16 =20 =24
H—bvy—2H . Y yex v v H—b-v—2H . oy
BE vog(v) V1777 AMEE Vos (V) BE vag(v) YAV Y- AMRBE Vpg (V)
28K11-0, 28K12-0, 28K15-0 28K11-0, 28K12-0, 28K15-0
STATIC CHARACTERISTICS STATIC CHARACTERISTICS
H\__ -~ V- REEH l -~ V — R COMMON SOURCE
K COMMON SOURC 3 Ta=--55C
—+— L Ta=100C |12} :
[=] A 1
finy [ T
18 |20 o —(lll
'g @ -0z
Y |a8 ~ |
S 0 2 —03
-’
asf ! s, 1
[ ~az | a4
1 ‘ |
—0.4 05
= lm: | 4 ]
AL —as | —‘r—§ :26‘
1 0.2 - oz 74
£, Vag =—L0V e __r,gi/ Vgg=—08v |
o mm a B 4 TT 111
~—2 -1 0 1 8 12 16 20 24 -2 -1 0 e 12 16 20 R4
et B e A I LI e S i A A
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28K11-0,28K12-Y,28K15-Y

28K11-0,28K12~Y,28K15-Y

STATIC CHARACTERISTICS STATIC CHARACTERISTICS
~L | | v—=#1 common source v — R i
3 Ta =257 ) 2 COMMON SOURCE
E o —100°
A Vag = 0V ~ Ta=100C
- T i |
BL 164 21 (e
Vag = 0V
§ yi _(IM .\, as
3— '—Z.Z T ~ -2 _92
b —a6 A —0.4 |
! R
~fas a8 5 8 Q6
S 08
7 1 = /,“?/ 10
Q,/--M —1.24 Q;,/—(M —]
A5 | —L4 A9 14
I r —16 I iﬂ
-3 -2 -1 0 & 8 1z 16 20 24 -8 -2 -1 0 & 8 1z 16 x. 24
— k- v—RMRE . [N g~ v—-2MRE . o
Vag (V) Fud vy —2MRBE Vpg (V) Vag (V) FVA ¥ V—2MBE vpg (V)

28K11-0,28K12-Y,28K15-Y

STATIC CHARACTERISTICS

RSK11-Y,28K12-GR, 2SK15-GR
STATIC CHARACTERISTICS

= T —
v — R | 0 - 3 ¥ — AEEH COMMON SOURCE
coumon [~ - &l Lo re=2stc
SOURCE |5 i) 0
] N
Ta=-565C 520 :32 ﬁ_z’s 0%
. 3
i NIV —04
~ 04 o T
2 —0.5 4 A 0 —06
= ﬁ R
—0.61 7 -08
1 “ar | 15 o
—0.8
1 —1.21
Y
/ ~09 | 4
- 8 —1.0 /,$ 1.0 141
5 —11 - —1.6 1
’ 4 . &9 a5 —1.8
F Vog =—L2V / [
[ 111 /1 Vge 330V
I~ 2 -1 o0 < 12~ 16 20 =24 -3 -2 -1 0 < 12 16 20 24
Fobev-ZMBE Yot V-2MBE  pLg v -2 MBE vpg (V)
LA Ve )= v v p D8
Van V) 4y y—2HBE vpg (V) S

28K11-Y,28K12-GR, 25K15—GR
STATIC CHARACTERISTICS

28K11-Y,28K12-GR, 28K15—GR
STATIC CHARACTERISTICS

T
v — A yoxmm [ Vas =0 N
- — L. 4, -
p= COMMON !
EJ——&O COMMON SOURCE SOURCE" i =n.2
Ta=100C 5 as 3
2 Ta=-55C I/ —aab ]
2.5 -
ﬁ”‘ 0 A —as| [ |
N —az
‘,r' 2.0 T 2 —0.8
\ —04 1 :
H 4= —6 2.0 ~10| 4
Nl = —0.8 I~ —12[ T
15 1
—1.0
NARN, I [T
S ll‘0 4 12 &Y B0 T
4 1 T —1.4 ; hY 1.6
— & Qs 16 4 Q;Z \—5 —1.8
A
4 | i 18 A9 L 5P 2.0
[ ag=_29V [T
-8 =2 I 0 P 12 16 20 24 -4 —B —= -1 0 4 8 15 16 30 24 28
=t 7—2MEBE . . =t v—2HBE : .
¥4 v-v—-2x E v v FLA4v.y—=x v v
Vag (V) 1 MRE vpg (V) Vag (V) 1 MBE vps (V)
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Ip (ma)

Fyv4 B

Ip (ma)

¥4 B

Ip (ma)

Fur4 RBE

29K11-R, 28K12-R,28K15-R

Ip- Vpg(LOW VOLTAGE REGION)

28K11-R, 28K12-R, 26K15-R
Ip- Vpg (LOW VOLTAGE REGION)

08 "R [ a8 v — A
COMMON SOURCE J 5 -~ COMMON SOURCE
Ta=25C 3 Ta=100C

ae I S a6 .

| -
/ —0% = ‘

04 i g 04 -0.2
/ ¥ !

7 < 4 —04
oz =y S 02 L~ !
- /) Vgg =—08V
Vgg = —08V 1
1 1 1 [+ I I
b] 1 Z ; 4 5 0 1 3 i E
Fr4v.s—-Z2MBE vpg (V) Fr4y-v—XHBE Vpg (V)
28K11~R, 25K12-R, 28K15-R 28K11-0, 28K12-0, 28K15-0
ID—’VDS (LOW,VOLTAGE REGION) o Ip- Vps (LOW VOLTAGE REGION)
1.0
v — 2§ v — A i
- COMMON SOURCE ‘ | coMMON SOURCE )
Ta=-55C 0 ~ Ta =25
as g o8
I g
02
[ —o2 8 /

a8 / ~ l a6
[ s £ [/ =tz

a4 N oa i

<
/ I Y —~—06
—-0.6 5 +
0.2l > T oz =08
/ Vgg = —08YV Vag = —1ov
P11 0 T 1
00 1 2 3 4 5 0 4 5
Fr4 v v—2MBE vps (V) Fvd v v-2MBE vpg (V)
28K11-0, 28K12-0,28K15-0 28K11-0, 25K12-0,28K15-0
Ip— Vpg (LOW VOLTAGE REGION) Ip- Vpg (LOW VOLTAGE REGION)
. Y v 0|y
COMMON SOURCE / COMMON .SOURCE
Ta=100C 10 y, Ta=—55C
/ 1%
" .4 —oz
a8 a8
RN N/) T
[0 p—
Pl £ . | 1
o v —O% ° / —ae
/ T
/ ' ; .
o4 f —04 N Qs /7 —o5
T < t
I/I —Q6 Y =06
N
ag ] —as oz —ar
Vgg =—10V /] Vgg =—08V
[¢] l l I ol I [ I
0 1 J 4 5 0 ] 3 s 5

FLdg v v —AMRE Vpg (V)

KAy v—2MRE Vpg (V)
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28K11-0,28K12-Y, 28K15-Y
Ip- Vpg (LOW VOLTAGE REGION)

2
O _X#M COMMON SOURCE Pt
Ta=25C Yas =0V
~ 16
—a2
3 / .
a // [
[ 1.2 o4
1/, :
ﬁ /! y —06
a8 -
N / —08
<
S 4 —10
* e .
—12
- —14 ]
—16
o K 2 5 5
K4y .y —2MBE vpg (V)
2S8K11-0,28K12-Y,28K15-Y
ID—-VDs(LOW VOLTAGE REGION)
28
. [ 1|
COMMON SOURCE Vgg =0V
24 Ta=-55C T
—a1
~ 20 A —02
S/ ~as
~
—a.
Aa 16 / 4
[ —Q05
—a6
g 12
@ —av
3 e
1 o8 —&5
= ~10
2/ i
0 [
0 1 2 3 4 5 6 ]
Furd v-v—2MBE vpg (V)
28K11-Y,28SK12-3R, 28K15-GR
Ip- Vpg (LOW VOLTAGE REGION)
= v — ZEEH L
[ COMMON SOURCE Vas = CI’V
E 20f Ta=100C = Y
Nt ——__. 1
—as
i Pl T R
- 15 / ~ —yy
I e _os
= /.~ —10
L4 10
N /] —12
N —1a
= Q5 < —16 4
—18
—20
o] 1
0 2 3 r 5 6
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FLdy. v—RMEBE vpg (V)

2SK11-0, 28K12-Y, 28K15-Y
Ip- Vpg (LOW VOLTAGE REGION)

16
v — A B Iv [— c!v
[ COMMON SOURCE a8 — | =
~ 12} Ta=1i00TC
3 // —az2
~ "
7 Tor
-06
V%
g - -a8
!{9 o4 /. —io
L -12
N L ~14
o —16
. 0 2 3 4 5 NG
FL4v.v—2MBE vpg (V)
28K11-Y,28K12-GR, 28K15—-GR
Ip— Vps (LOW VOLTAGE REGION)
Vag =0V | o zjmm
T | oo | common
25 = — SOURCE
%\ =04 | 1a=25C
B 20 s —55
a £
- ” —0.8
15 — ~10
B -
llg / —1Z
; 1.0 //’> =TI
i —16
a5 —=18
—2.0
%5 1 E 3 4 5 6 [
Fid v,y —2AHBE Vpg (V)
28K11-Y,28K12-GR,28K15-GR
Ip- Vpg (LOW VOLTAGE REGION)
4.0 ]
// Vas =0V | g ;ohl—ajofﬂﬁ
a5 74
A ] SOURCE
//, T04l ra=-—s5C
~ 30 / — T
3 —0.6
~ 25 L
il WA —a8
T
2.0 —
ﬁ 1.0
N 1S5 f/ =12
N A =14
=~ 10 —15
A
—18
as
/ —20
0 l
0 1 2 3 P 5 6 7 8

FLAv.y—RHMEE Vpg (V)
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#m - Inss Vp - Ipss
5 -5
Ta=25C v —AEH, Ta=25C
D HEzv8278v2 g [ COMMON SOURCE e
E 4l Vpg =10V _g| E¥FATRE vp
& Vgg=0 ~ Vpg=10V
> -
f = 1kHz L1 Ip =01lsA
/ ~
L FU4 VB Ipgs ] A b FLA VB Ipgs <
N Vpg=10V // > Vpg=10V /
- Vag=0_ 411 Vag=0 A
o /’T’ |-'H /
. L1 4 LA
™ - = y
N o1 -
® A
n - P
fal N P
B L by 7
N _osl
o3 a5 1 3 5 as 05 1 3 5
Fu4 BRIt Ipgs (ma) FuL4 HEf  Ipgg (mA)
- R $m — Ta
s Jm on 10 —
_ Ta=325C VEES 3. —
o) HWE2 VI8 YR gn 5 COMMON SOURCE [
g 3 Vpg=10v o) Vpg =10V —
e Vag=0 E s f = 1kHz -
A VR Ron e
X Vpg =01V ——t_] 0 |[~-0¢
N N Vas=0 X 1 1T —
N \\ N —a8 —
D N R —~10
EN \ & G5 -
N1 ~C % Vgg = — L2V
n B\
N\, 0.3
I N n
2 [
z
a5 a1
200 300 500 Tk 3k —40 -20 0 20 40 60 80 100 10
Z v B Ron (1) BEREBE Ta (°C)
alp — 1Vp— Vggl
Ip - Ta Lo D P as
’ pa—— 1o, Y~ REH
3 COMMON SOURCE [ \ COMMON SOURCE
E | Vpg =10V E o Vps =10V
-~~__:-~~_ 0 a 1 alD-
. A D sy oy e 2 - oz g o AV alp= ip” ar 100
Ko —0.4 & N Ta =25C
—0.6 3 N
== ¥ oz N
05 —o8 N
5 —10 % =
X 03 121 }ﬂ% 0 I
N —14 N o2 b
= Vag =—16V N -
a1l . —0.4]
Il
0.05 I [ —0.6
—20 0 20 40 60 80 100 120 140 02 04 06 08 1.0 12 14 16 1.8 20 22
AEBE Ta(C) ¥—+EBE 1Vp—Vag) (V)
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~ I - Ta Cg —
) ass a Ve
10 10 T T
S Vpg =0 : o
a Vag =-10V i
a as 5 )
i bt 3 \\ - (a)
. = o ™ )
g B T~—c)
109 S
5 3 < _f(a)v— 2¥H COMMON SOURCE , DRAIN TO
5 ] VA 05 Fuq v v—XM4GH  SOURCE SHORT
g 0 o [(0) - 2 s COMMON SOURCE
g = = 4 G3f kL Btk DRAIN OPEN
b I | {e) ¥4 ~EEM COMMON DRAIN
= 1 w v — XBf SOURCE OPEN
01 —
,JL £=1MHz , Ta=25C
bt | —a1 —03 — - %0 =5
0 25 50 75 100 125 150 y—as} M%EEE s o -0
5 - Vg (V)
RN 4 Ta (C)
s #re)bre —
$16 s Pig = f v — R | l )
30 an COMMON SOURCE ‘0}/ 7
éc;;(:o%msoumm Y ? ¥ 7' vbs=ilov
—~ o~ ~ N y 4
29 10} vpg=10v Vd g R [ Vos =0 7
2E b = & & 05 1a =2s5TC
@ a Vag=0 FHH <, —03 v
- Ta =25C A1 J
K 3 5 < ’/‘ né/
5 1 K] ® N o1 P /
N oK ’ & NN 7 4
LY pd /( = N - ra
oo 1 7 N ¥ -—qos 7
NN v 4 v 4 n o+
Ny - £ W o 003
0.3}~ 4
< < —0.01 r
b 3 5 10 30 50 100 300 500 1000
4
a1l B % # £ (MHz)
3 5 10 30 50 100 300 500 1000
BE# ¢ (MHz) 10 %08 »Dos — T
v — A B
g5+ Ppg — £ 5F COMMON SOURCE
30 i —30 ~ sl Vpg=10V \
V) — R et ? E) | Vas=0 0%
5 COMMON SOURCE ~ ~ Ta =28C
z 10 vpg=10v 10 g é pé'a' 1 A
B <
o g Vag =0 5 o
= & a.5
Q; - Ta 25°C & I - ,l
X I D4 - A Xoos 7
N Fro oty X : ; - 2
= N NN Vid °§ /
§ 1 AP 1 & N p o ai 4 ,/
P \ PR z
2 05 05 4 55 oos 7-
4
8 Q3 L Jasfg 003
, 4
3 7 i 7
r | T
a1 2 —0.1 001
3 5 10 30 50 100 300 500 1000 3 5 10 30 50 100 300 500 1000
A ¥ #® f (uaz) BE#& ¢ (MHz)
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28K15 NF - Vpg
8 268K15 NF - Ip
V— REM 8
7F  COMMON SOURCE V- X i | 1 |
o} Ip=4504a » 5 30“‘10;’0?,0““ -t
~ L Rg=10x) ~ p DS:ka | |
9 5F Ta=25TC g e Ty 1
~ TT T 77 I ~ - Ta =25C
aH oL
& f = 10He B g f=10He
o >
& 3 120 3 & -y T
B 2 Tx = £ T 1] 120
Hn -— H
#* ® -— 1k| J
1 1
V) - o) [
5 10 16 20 25 30 325 0 0z 04 06 08 10 12 14 16
gy v~ 2MBE vpg (V) Fr4 oBE Ip (ma)
28K15 NF - £ 28K15 NF - Rg
14
14
v — R M So——
1 2
i~ X \CIOWOTO?IOURCE ~ PN COMMON SOURCE
) 10| Ds= 2] 2 _
A ) Ip =045mA A B . 2 Vpg=10V
. s % Zi0w0 T Ip =45
= Ta =25C ne Ta =257
6 N
.o W 6
bl oA
——
® [T 2 I
2
0 oE
10 3050 100 300 1k 3k 5k 10k 30k 100 1k 10k 100k 1M 10M 100M
AE#® £ (82) ®BEA ve—5#v2 Ry Q)
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100
~
B
q N
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N
50
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& 25
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