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MAXIMUM RATINGS

2N2218,N2N2219,4
2N2221,N2N2222,4

2N5581/82
JAN, JTX, JTXV AVAILABLE

2N2218,A
2N2219,A

cAsE 79-02
TO-39 lTo-2o5ADl STYLE I

2N'rt1,A
2N2222,4

cAsE 22-03
TO-tE (T0.206AAI STYLE 1

2N5581
2N5582

cAsE 26-03
T0-46 (T0-206ASI srYl-E I

GENERAL PURPOSE TRANSISTOR

NPN SILICON

ELECTRICAL CHARACTERTSTTCS lrA = 25'c l
Cherlcteti3tic

OFF CHARACTERTSTICS

Collector-Eminer Breakdown Voltage

{lC = l0 mAdc, tB = 0)

Symbol

2N221 8
2N2219
2N2221
2N2222

2N2218A
2N22194
2N2221A
2N22224

21.15581
2N5582 Li ni t

e6l leddr-Eminer vcEo 30 40 40 Vdc

Collector-8ase Voltage vcBo 60 / 5 Vdc

Eminer-865s Voltage vEBo 5-U 6.0 6.0 Vdc

Continuou3 | lC 800 800 800 mAdc

2N22r8,A
2N2219,A

2N2221"4
2N?222,4

2N558r
2N5582

Total Oevice 0issiPation
@ Tn = 2s'C
Oerate above 25'C

PD
0.8 0 .4

1 7 4

WaR

m W ' C

Total Device 0issiPation
@ Tc - Zs'C
Derate above 25'C

P 9
3.0
1 7 . 1 6.85

I

2.O I  War ts
1 1 . 4 3  

r m W  ' C

Operating and Storage Juncrion I T3' T.tn

Temperaturc Range I

- 6 5  t o  - 2 0 0

Non-A SuHix
A.Suf { i x .  2N538r .  2N5582

r V d c rv( BRtcBo
Cotledor-Base Breakdown Voltage

(lC = 10 *Adc. le ' 0)

€miner-Base BrBakdown Voltage
(lE - 10 irAdc, lC = 0)

Collector Cutoll Curtent
= 50 Vdc,

Collector Cutotf Current

Non-A Su l ix
A-Suitix, 2N5581 2N5582

6t)

Non.A Suf t rx
A-Suf l i x .  2N55El .  2N5582

A-Suf f i x ,  2N5581 '  2N5582

Non-A Sulttx
A.Suffix, 2N5581. 2N5582
Non.A Suii ix
A.Sut f  i x ,  2N5581.  2N5582

o . v

0.or
0 .01

't0

t 0

Eminet Cutott Current
A 'su t f i x '  2N5581 '  2N5582

] eo-iJ". vrar"m = 3.0 vdc) A'sutlix

oN cHARAsrEB|sncs 
I

":':':'i:i:il",VcE- rovoc) il?ili:i:illlili:il?iSllli ]
flc - r.omAdc,vcE - 10Vdc) ixill3tixiiili:lH::l
(,s - l0mAdc,vcE - tovdc) ili:l3t 1i111\:3:,1l3:3llli

(rc - r0mAdc,VcE - tovoc,rl - -s5'c) 
ixi:l3i:llilili:iil?331

flc - tsomAdc.VsE - 1ovdcxl) iliilS'i:iliiil'i:ii::31

h F E
20
35

ta

N

35
75

l 5
35

40
100

120
1(n

MOTOROLA SEMICONDUCTOFS
SMALL .S IGNAL  DEVICES



2N221 8t 19t21 /22, A SER!ES, 2N5581 /82

ELECTRICAL CHARACTERISTICS lcontinued) tT = 25'C unless othemise nored.l

l a

1 .2

2.6

llg = 156 mAdc, VCE - 1.0 Vdcxl) 2N2218,A. 2N2221.A, 2N5S81
2N22 1 9,A. 2N2222, A, 2N5582

ffc = 5O0mAdc,VCE. lovdcxl)  2N2218,2N2221
2N2219,2N2222
2N2218A, 2N2221A, 2N5581
2N2219A, 2N22224, 2N5582

20

20

40
Coll€ctor.Eminer Saturation Vohaga(1 I

{lC = 150 mAdc, lB - l5 mAdc)

(lC - 500 mAdc, 18 - 50 mAdc)

Non-A Sut{ix
A.Suffix, 2N5581, 2N5582

Non-A Sutfix
A-Suf{ix. 2N5581. 2N5582

Ease-Emitter Saturation Vohage( 1 )
(lC - 150 mAdc, lB - 15 mAdc)

116 - 566 mAdc, lB = 50 m,Adcl

Non-A Suffix
A.Suftix, 2N55E1, 2N5582

Non-A Suffix
A-Sutfix. 2N5581, 2N5582

Current-Gain - Eandwidth Product(2)
(lC = 20 mAdc, VCE - ?O vOc, f = 100 MH!) All Typcs. Exccpr

2N221 9A, 2N22224. 2N5582

FT
250
300

M H z

Output Capacitanc6(3)
(vCa = tO Vdc. lE - 0, f - l0O kHz)

Cobo 8.0

lngut Caoacitance(3)
{Veg - 0.S Vdc, 16 = 0, f - 100 kHz} Non-A Sutfix

A.Suffix. 2N5581, 2N5582

c;bo
30
1 a

Input lmpedanca
( lC =  1 .0  mAdc,  VCE -  lO Vdc,  f  =  1 .0  kHr l  2N2218A,  ?N222 lA

2N2219A, 2N22224

(lC - l0 mAdc, VCE - t0 Vdc. f = 1.0 kHr) 2N2218A, 2N2221A
2N2219A,2N22224

, , t e

0.25

' t .0

2 .0

1 .0
r . 25

3.5
8.0

tohms

Voltage t:€edback Fatio
{ lC  -  1 .0  madc,  VCE -  t0  Vdc ,  f  =  1 .0  kHz}  2N2218A,2N2221A

2N2219A, 2N2222A

(lC - 10 mAdc, VCE = to voc, f - 1.0 kH:) 2N2218A, 2N2221A
2N2219A.2N22224

, ' r e
5.0
8.0

2.5
4.0

x  1 o - 4

Small-Signal Current Cain
tlq = 1.9 .O0", VCE - tO Vdc, f - t.0 lH.) 2N2218A,2N2221A

2N2219A,2N2222A

( lq  =  19  .o0" .  vCE -  t0  vac ,  f  -  1 .0  kH: )  2N2218A,2N2221A
2N22r9A.2N2222A

hle

30

50
75

r50
300

300
375

Outout Adminancs
(lC = 1.0 mAdc, vCE - .10 Vdc, f - 1.0 kHzl 2N221EA 2N222lA

2N22194,2N2224

(fC = f0 mAdc. vCE - tO Vdc, | - 1.0 tHz) 2N22lgA,2N222lA
2N2219A,2N22224

"oe
3.0
5.0

Z J

t 5
35

l0o
200

Fmhos

Colleclor Sasa Tima Conltant
{lr - 20 mAdc, Vcg - 20 Vdc, f - 31.8 MH:} A-Suffix

rb'Cc l5(, p3

Nois. Figur.
(lC - too !Adc, vCE - l0 vdc,
Rs - 1.0 kohm, f * 1.0 kHrl 2N2219A,2N2222A

NF 4.0 d8

Real Pan of Common-Emincr
HiOh Fraquanca ,npul lmprdan€

(lC ' 20 mAdc, VCE - 2o vac. | - 300 MHz! 2N2218A, 2N2219A
2N22214,2N22224

Re{h;s) 50 Ohms

(llPubo Te3t: Puls. Width < 300 r.!, outy Cycb < 2.0%.
(2) t i3 dcfincd 6s thc frcquency at which lh16l 6xrapolrtes to unity.
(3) 2N5581 and 2N5582 are Li$ed Cs6 and Cg6 for th€se conditions and valu6.

SMALL .S IGNAL  DEVICES MOTOROLA SEMICON DUCTORS



FIGURE9_TURN€NNME

2N221 8,N2N221 9,N 2N2221,N2N2222,N 2N558 1 /82

SWITCHING TIME CHARACTERISTICS

10,000

5000

2000

t000

g
20 30 50 70 100

lc. Col,Ltclon CUnitxl lfr{}

FIGURE II - TURN.OFF AEHAVIOR

I

o

t

lc. CotLtcI0l CUlltlll {'i^l

FIGURE 10 - CHARGE DATA

zql

* roo
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20

MOTOROLA SEMICONOUCTORS SMALL-SIGNAL DEVICES



2N22 1 8, N 2N221 9, N 2N2221, N 2N2222, N 2N 5 5 I 1 / I 2

FIGURE I2 _ D€(AY ANO RISE TIME
EOUIVALENT TEST CIRCUIT

FIGURE 13 - STORAGE TIME ANO FAL!
TIME EOUIVALENT TEST CIRCUIT

130 VG€llEFAIon tlSE TIM€ < 2.0 fl
ft l< 2m€
oUTY CYCI€ . 2.O.

.30 v

0 s c | t t  0 s c 0 P €
F,n: '  100 t  ohfr !
C 1 6  <  1 2  p F
R I S €  l l M E . <  5 . 0  n r

SCOP€
F i . >  l 0 0 l o h f r r
C ; 1  (  1 2  9 t
S l S E  T I M E  <  ! . 0  n r

SMALL.SIGNAL OEVICES MOTOROLA SEM ICON DI. JCTO R S



MAXIMUM MTINGS

Rrdng Symbol Non.A Suffx I A.Suffix Unh
Collactof-Emincr Vottage Vcpo 60 Vdc
Collcctor-8asc Voltags vcBo N Vdc
Eminer-Bssc Voltagr Veao 5.0 Vdc

Coll*tor Currcnt - Continuous l6 600 mAdc

Total D€vice 0issipation
ac TA - 25'c
Oerate above 25"C

P9
600
3.43

.100
2.28

400
2.28 mWfC

Total Dsvicc Dissigation
G- Tc.  25'c
Ocratc above 25'C

P9
3.0 t . 8

r0.3
2.O

1 t .43
Wans
mWfC

Operating and Sloragc Junction
Tempcraturc Ranqe

T.J, Tstg -65 to +200

2N29O4,A, 2N2905,A,
2N2906,A, 2N2907,A,
2N3495,A, 2N3496,A

JAN, JTX, JTXV AVAILABLET

cAsETlr-o2.srYLEl CI
2Nao4/2e05 ro.ss tto-2o'^Dt //tr

cAsE 22.03. swLE | 
" 

w
2N2s06i2s0r To-18 (10.206AAl /lI

cAsE25-03.srYLEl 
u'ffi

?N348t3r185 TO{5 |T0.20648} ///

///
GENERAL PURPOSE TRANSISTOR

PNP SIUCON

ELECTRICAL CHARACTERISTICS (T - 25'C unless othefrise noted.)

OFF CHARACTERTSTICS

oN cl.lARActERrSTrCS

.ALSO AVAILABLE 2N29O5AUANS AND 2N29O7AJANS

Coll6ctor.Eminer 8r€akdown Voltage(' l )
{lC - 10 mAdc, lE - 0} Non-A Suffix

A-Suffix

v(BR)cEo
40
60

Vdc

Collector.Base greakdown Vottage
(lc - l0 aAdc. lF - 0l

v(an)cao 60 Vdc

Emina..Aas! 8r..kdown Voltage
( lE  -  l0 ,Adc ,  lC  =  0)

v(BR)€Bo 5.0 Vdc

Colleclor Cutoff Cur.€nt
(vCE - 3O vac, vBE - 0.5 vac)

ICEX 50 nAdc

Collectgt Cstotf Curr?nt
(Vgg - 56 Y6".1, - O, Non-A Suflix

A.Suffix

(VCg - SO Vdc, lE = 0, T4 - 156'91 Non-A Sutfix
A.Sutlix

rcBo
0.020
0.010

20
l 0

1lAdc

Ba3a Currcnt
(vCE . 3o voc. Vge = 0.5 vocl

I a 50 nAdc

OC Currcni Gain
(lC = 0.1 mAoc. VCE - tO VOc) 2N2904,2N29O6,2N34S5

2N2905. 2N2907. 2N34{16
2N29O4A 2N29O6A, 2N3t85A
2N2905A 2N2907A" 2N385A

(lC - 1.0 mAdc, vCE - r0 Vdc, 2t{2904, 2N2906,2N3485
2N2905, 2N2907, 2N34{t8
2N2904A, 2N2906A. 2N3rr85A
2N2905A. 2N2907A" 2N3t86A

(lC - t6 .O0", UaE - l0 Vdc) 2N2!tO4, 2N2906. 2N34Ss
?N2905, 2N2907.2N3{86
2N29O4A 2N2906A, 2N3{t5A
2N2905A 2N2907A 2N3{86A

(lC - tSO mAdc, V6g - l0 Vdcl(tl 2N29olA,2N29o6A 2N3S5A
2N2905A. 2N29o7A 2N3486A

N F E

20
J)

40
75

25
50
Q

100

35
75
I
t00

r|()

roo
tm
300

M OrO R O t-A s E Nljc O lqggrcns___ -SMALL.SIGNAL OEVICES



2N2904,A, 2N2905,A, 2N2906,A, 2N2907,A, 2N3485,A, 2N3496,A
ELECTRICAI CHARACTERISTICS {continued} (T,q ' 25'C unless othcruise noted.)

lll Puls. Trst: Pulsc Width ( 300 ps. Outy Cych < 2.0.%
{2} h i3 dEfincd as the frequcncy rt which lhfl l  exti ltpolate3 to unity,

l0
Rgv€ns€ vonAct tvo|rsl

a

a

2

a 2
o
o

!  t .0
=
-. os

t .25

t . 0

3 0.75

=
I 0 5

0 2 5

6 500=
o
E a 6

=
I roo
t
3 z o
2

E t *

- 0

Ch.r.ct.rlstlc Symbol Min Tvp Mu Unit

(16 - 569 mAdc, VCE -- t0 Vdcxlt 2N2904,2N2906,2N3485
2N2905, 2N2907, 2N3486
2N29044, 2N29064 2N3485A
2N2905A" 2N29074. 2N3a86A

40
50

Coll.ctor-Eminlr S.tur.tion Voltrg.(1)
{lg - 156.O*, lE ' 15 mAdc)
116 - 569 mAdq lB - 50 mAdc)

vcE{sat}
0.4
1 .6

Vdc

B!!a.Emittrt Slturltion Voltrga
(lg - 159 tnAdc, lB - 15 mAdcXl)
(lC - 500 mAdc, lg - 50 mAdcl

vBElrat)
1.3
2.6

Vdc

SMATL.SIGNAL CHARACTERISNCS

Currunt-Gain - Bandwidth Product(2)
{fe - 50 mAdc, Ye.p - 20Ydc, f - 100 MHr)

h 200 MHz

Output Capscitanca
(V6s - 16 Y6., lE = 0, f - 100 kHz)

Cobo 8.0 pF

lnput Caprcitanc.
(Vae - 2.0 Vdc, 16 - 0, f - 100 kHz)

ciuo 30 pF

SWTTCHING CHARACTERISNCS

Tu;n'On finr
Ucc - 30 vac' lc - 15o mAdc'
tBl  -  t5 mAdc)

l o n 2 d 45 ns

Oalry Ti6r td 6.0 l 0 n3

Aisc Timc 40 n3

Turn.Off Timc
(V6g - 6.9 Y6". lC - t50 mAdc,
l8r - lB2 - 15 mAdc)

Idtt r00 n3

Storroe Timo 50 80 ng

Fall Timc r f 20 n3

lC, mtllgloR qJ88€I{I lnll

MOTOROLA SEMICONOUCTORS SMALL.SIGNAL OEVICES



2N2904,A, 2N2905,A, 2N2906,A, 2N2907,A, 2N3485,A, 2N3486.A

3
5

g s00

g ,O0

l m o-: .^"
2

3 100
g

t t

DEI.AY ANO RISE
NME TEST CIfiCU'I

,5
lC Col,ltCl0n CUFntNl tmAr

r5

9 3 5
=
3 2 t

l r r

t
J !

200

: r5o
.

6 r00
-

E o

tftPuT
& ' $ a
fil . 150 P?S
llS€ Tlll€ < 1.0 nr

nPUt
4 ' 5 0  n
fRf . 150 P?|i
nlSE l t i lE < 2.0 E

JT
_J,*.l_

CURRENT GAIN _ SANOWIOTH PROOUCT

| | i  {  l  i
+ r l  l , . i  I
I l

Tr.r-i--rT-
T|T-T-i-r

I
--f r-T--f-

I i i . - -_ l

SMALL.SIGNAL DEVICES MOTOROLA SEMICONOUCTORS



A l r q M t M m 3

:Mtg
:ute
2iltu
t(!ot
:(ycl

: t€rt
&{rl
:itttt
rurt
lrurt

rurt
ti{rl
:8tt
rurl
m!l

rura
lxlrt
&srl
tiltt

lx3:t
ffi

ffi
ilm
fr*tt
&*tt
nlcl

!or
ti{ll

ru
:tttt

,€t t
lMrt

&ttl!
ti€l
tltt
n @
& r n

littrt
It€

l"

EE
aclt
EN
Erl'
af

nr l
.'II
rulrE
IIrac
ET

n!3
liarF
ilarg

sg
gg
Bg
lrrc
tFxr0

H
E J '
GN
EN
EE?

tsgt
EN
acgt
EE
.CF'

ET
EA
EM
,cZ'
GEI

!.Lt
w
6'
ur
iltt

Era!

;l!t
lrl!G

I'I'G
ut!-

B olrta

6 m
tial

l"
ru
ro
ga

loYo
tt'.
'g
rlrl
ffi

lrtc I twc
rrtc I F.rc
trlc | :qic
t r c l . e s  l t o u  i 6

rr.c lskr I Fx I tz
t r h f  l r u  l n

[.< lffiw I !o{ | n
tq | !w€
!c 

I 
rFc

l f f i  l l I
r f f i  l t M
!6nC I ru
6 W  I A M
innw l : loM

6 F  l : q r n

."
t ,

t,
r t
t ,
rat
[t

lf
t9
tp
19
r9

tt[,
t 9
6

a€
G
aet

a

a

G

6 r  l a .
rtq.€ | ts
rFrtt I rH
h w  l t n

s w  l r a
s f  l r s
h F  l t s
s5 |  ldr
F i f  l F x

6 5  l r i l
s f  l t i l
6 f  l 1 3
l & r F  l t $
s f  l r q

t h f  l &
!.'C | :C
ilc I t?sa
r6.,G I g

16g lry
r6.ic I g
h f  l r o
s f  l r u
F n t  l t g

6 r  l n
t h f  l g
ohf lF.a

s s  l r d
sst I r!{
s t r  l r i l
s w  l I r

s f  l s
s i f  l g
r h r  l H
t 6 r  l H
$ s  l i l

&F I tttg
c h s  l w
e t r  l l g
E h t  l r d
c h s  l r s

r a  l M l f r
$ {  l r s l f r
r H  l m l R
r m  l | u l t u
m  l m l r l r

t n ^  l U
r d  l u
s  t w 3
r m  t w

r@ | mao
|qB IT'rc
r a  l & o
tH l  Aa€
t @ t t N O

r a  t m
l e l l { €
l c q l i l c
! m  l i l x
!H I qJA

sr  I  rh  IAJ^
! h  I  r h  l o u
1 6 6  I q  l t H a
r f l€ I  s lDl l
. h  | t 6  l ^ . n

h  i s l u t
F i l  l R  l ^ r . €
Q i .  l H  l u l
orn |  , i l  lxt
q r  l i l  l s t

f f i J i l I , , €
r h  l i l  l s !
rh I  td l^I | t
r h  t H  t H t
F  l g d l *

h  t h t s
' l d  l h  l f f i
h  l h l f f i
sn I  h^  lao
e  l H  l 4 o

h  l l a ^

turaa I n
&  l r H
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BIODATA

NAMA

NRP

: DONNY KzuSTIANTO

: 5103094070

Tahun 1988 tamat SDN Pacar Keling VII Surabaya

Tahun 1991 tamar SMP ST. Stanislaus Surabaya

Tahun 1994 tamat SMA Sejahtera I Surabaya

Tahun 1994 Mahasiswa Universitas Katolik Widva Mandala Surabava

Tempat / Tanggal lahir : Surabaya,14 - JttLI 1975

Agama: Islam

Alamat : J]. GERSIKAN III / 21
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