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’—'7 MAXIMUM RATINGS
2N22 18,A/2N2219,A 1 2N2218 | 2N2218A
2N2219 | 2N2218A
2N222 1 ,A/ 2N2222 ,A t 2N2221 | 2N2221A | 2nS581
Rating Symbol | 2N2222 2N2222A | 2N5582 | Unit
2N5581/82 Collector-Emitter Voitage ‘ VCEO 30 40 40 Vde
JAN, JTX JTXV AVAILABLE Collector-Base Voltage veBo 60 75 75 Vde
.
2N2218,A v Emitter-Base Voltage Vego | 5.0 6.0 50 | vdc
2N2219,A Collector Current — Continuous Ic 800 800 800 mAde
CASE 79-02 2N2218.A | 2N2221,A | 2N5581
TO-39 (TO-205AD) STYLE 1 2N2219.A | 2N2222,A | 2N5582
Total Device Dissipation Pp
§'N“§12'§;,2 @ Ta = 25°C 0.8 04 0.8 Watt
CASE 2203 Derate above 25°C ‘ 4.57 2.28 333 ImweC|
TO-18 (TO-206AA} STYLE 1 4 Total Device Dissipation i PD |
@ Tg = 25°C ! 130 1.2 2.0 | Watts
2N5581 Derate above 25°C 1, LA 6.85 | 1143 mw°C
2N5582 Operating and Storage Junction T Tstg | -651t0 200 ], °C
CASE 26-03 Temperature Range | | i
T0-46 (T0-206AB) STYLE 1 . . !
GENERAL PURPOSE TRANSISTOR |
I NPN SILICON
ELECTRICAL CHARACTERISTICS (T = 25°C un'ess otherwisa noted }
Characteristic . Symbol | Min . Max | Unit
OFF CHARACTERISTICS ’
Collector-Emitter Breakdown Voltage * V(BRICEO ; : Vdc i
{ic = 10 mAde, ig = 0) Non-A Suffix : : 30 : —_ : :
A-Suffix, 2N5581, 2NS582 : 49 . -
Collector-Base Breakdown Voitage ! V(BRICBO | T Vde
(ic = 10 uAdc. Ig = 0 Non-A Suffix ; .o -
A-Sutfix, 2N5581, 2N9582 | ; s = '
Emitter-Base Breakdown Voltage : V(BRIEBO ' ‘ vde |
(Ig = 10 uAde, Ic = 0) Non-A Suffix i J 5.0 J — '
A-Sufix, 2N5581, 2N5582 : i 60 1 - !
Collector Cutoff Current N S I 10 | nAdc l
(Vce = 60 Vdc, VEB(off) = 3.0 vde) A-Suffix, 2N5581, 2N5582 ! l | ! i
Collector Cutoff Current l 1c80 | ! | owAd
(Veg = 50 vde, Ig = 0) Non-A Suffix - a0 ‘I
(Vg = 60 Vdc, Ig = 0) A-Suffix, 2N5581, 2N5582 — | oo | ‘
(Vg = 50 Vdc, tg = 0. Ta = 150°C) Non-A Suffix i - i 10 | i
{veg = 60 Vde, Ig = 0, Ta = 150°C) A-Sutfix, 2N5581, 2N5582 i | =t w0
+ T :
Emitter Cutoff Current i €go ! - : 10 i onAde
{Vgg = 3.0 Vde, ic = 0 A-Sutfix, INS581, 2N5582 ! \ ;
Base Cutoff Current ! 8L — L 20 i nAde i
IVeg = 60 Vdc, Veg(off) = 3.0 Vdc) A-Sutix l ! . .
ON CHARACTERISTICS
DC Current Gain hFg —
{ic = 0.1 mAdc, Ve = 10 Vde) 2N2218,A, 2N2221,A, 2N5581(1) 20 —
2N2219,A, 2N2222,A, 2N5582(1) 35 -
{lg = 1.0 mAde, Veg = 10 Vde) 2N2218,A, 2N2221.A, 2N5681 25 _
2N2219,A, 2N2222,A, 2N5582 50 -
(Ic = 10 mAdc, VCE = 10 Vde) 2N2218.A, 2N2221,A, 2N5581(1) 35 -
2N2219,A, 2N2222.A, 2N5582(1) 75 —_
{Ic = 10 mAde, Ve = 10 vde, Ta = =55°C) 2N2218A, 2N2221A, 2N5581 15 —
2N2219A, 2N2222A, 2N5582 35 -
(Ic = 150 mAdc, VCE = 10 Vdel1) 2N2218,A, 2N2221,A, 2N5581 40 120
2N2219.A, 2N2222 A, 2N5582 100 300 :

MOTOROLA SEMICONDUCTORS SMALL-SIGNAL DEVICES



2N2218/19/21/22, A SERIES, 2N5581/82

ELECTRICAL CHARACTERISTICS (continued) [To = 25°C unless otherwise noted.)

Characteristic Symbol Min Max Unit
(lc = 150 mAdc, VCE = 1.0 Vdc)(1) 2N2218,A, 2N2221,A, 2N5581 20 _
2N2219,A, 2N2222 A, 2N5582 SO _—
{lc = 500 mAdc, VCg = 10 VdeX1) 2N2218, 2N2221 20 —_
2N2218, 2N2222 30 —
2N2218A, 2N2221A, 2N5581 25 -
2N2218A, 2N2222A, 2N5582 40 —
Collector-Emitter Saturation Voltage(1) VCE(sat) Vde
{ic = 150 mAdc, Ig = 15 mAdc) Non-A Suffix - 0.4
A-Suffix, 2N5581, 2N5582 - 0.3
{Ic = 500 mAdc, Ig = 50 mAdc) Non-A Suffix — 1.6
A-Suffix, 2N5581, 2N5582 - 1.0
Base-Emitter Saturation Voltage(1) VBE(sat) Vde
{ic = 150 mAde, Ig = 15 mAdc) Non-A Suffix 0.6 1.3
A-Suffix, 2N5581, 2N5582 0.6 1.2
(ic = 500 mAdc, Ig = 50 mAdc) Non-A Suffix - 2.6
A-Suffix, 2N5581, 2N5582 - 2.0
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product(2} fr MHz
ic = 20 mAdc, Vg = 20 Vde, f = 100 MH2) All Types, Except 250 _
2N2219A, 2N2222A, 2N5582 300 —
Qutput Capacitance(3} Cobo —_ 8.0 pF
(Veg = 10 Vde, Ig = 0, f = 100 kHz}
Input Capacitance(3) Cibo pF
{(Veg = 0.5Vdc, Ic = 0. f = 100 kHz} Non-A Suffix - 30
A-Suffix, 2N5581, 2N5582 - 25
Input Impedance hie kohms
fic = 1.0 mAdc, Vcg = 10 Vde, f = 1.0 kHz} 2N2218A, 2N2221A 1.0 35
2N2218A, 2N2222A 20 8.0
{lc = 10 mAde, Veg = 10 Vde, f = 1.0 kHz) 2N2218A, 2N2221A 0.2 1.0
2N2219A, 2N2222A 0.25 1.25
Voltage Feedback Ratio Nre X 10-4
{Ic = 1.0 mAdc, Vcg = 10 Vde, f = 1.0 kHz} 2N2218A, 2N2221A _ 5.0
2N2218A, 2N2222A - 8.0
{ic = 10 mAdc, Vcg = 10 Vde, f = 1.0 kHz) 2N2218A, 2N2221A -_ 2.5
- 2N2219A, 2N2222A - 4.0
Small-Signal Current Gain hte —
{Ic = 1.0 mAdc, Vcg = 10 Vdc, f = 1.0 kHz) 2N2218A, 2N2221A 30 150
2N2219A, 2N2222A 50 300
(Ic = 10 mAde, Veg = 10 Vde, f = 1.0 kHz) 2N2218A, 2N2221A 50 300
2N2219A, 2N2222A 75 375
Qutput Admittance hoe umhos
{ic = 1.0 mAde, VCg = 10 Vde, { = 1.0 kHz) 2N2218A, 2N2221A 3.0 15
2N2219A, 2N2222A 5.0 35
{ilc = 10 mAdc, Vcg = 10 Vde, f = 1.0 kHz) 2N2218A, 2N2221A 10 100
2N2219A, 2N2222A 25 200
Collector Base Time Constant b'Ce - 150 -1
{lg = 20 mAdc, Vcg = 20 Vdc, f = 31.8 MHz2)  A-Suffix
Noise Figure NF - 4.0 a8
{ic = 100 uAdc, VCE = 10 Vdc,
Rg = 1.0 kohm, f = 1.0 kHz) 2N2219A, 2N2222A
Real Part of Common-Emitter . Re(hiq) - 60 Ohms
High Frequency Input Impedance
(Ic = 20 mAdc, VCg = 20 Vde, f = 300 MHz) 2N2218A, 2N2219A
2N2221A, 2N2222A

(1) Puise Test: Pulse Width < 300 us, Duty Cycle < 2.0%.
(2) fy is defined as the frequency at which |h¢e] extrapolates to unity.
(3) 2NS5581 and 2NS582 are Listed Cch and Cap for these conditions and values.
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2N2218,A/2N2219,A/2N2221,A/2N2222,A/2N5581/82

t, TIME (ns}

1,, t;, STORAGE AND FALL TIME (ns)

SWITCHING TIME CHARACTERISTICS

FIGURE 9 — TURN-ON TIME

FIGURE 10 — CHARGE DATA
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2N2218,A/2N2219,A/2N2221,A/2N2222, A/2N5581/82

FIGURE 12 — DELAY AND RISE TIME
EQUIVALENT TEST CIRCUIT

GENERATOA RISE TIME < 2.0ns
PW < 200 s

QUTY CYCLE = 2.0% v

v

oSV

0sCILLOSCOPE

= Ain > 100 k ohms
Cin < 12pF
RISE TIME =< 50 ns

FIGURE 13 — STORAGE TIME AND FALL
TIME EQUIVALENT TEST CIRCUIT
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2N2904,A, 2N2905,A,
2N2906,A, 2N2907 A,
2N3485,A, 2N3486,A

MAXIMUM RATINGS JAN, JTX, JTXV AVAILABLE*
Rating Symbol | Non-A Suffix A-Suffix Unit
Collector-Emitter Voltage VCeo 40 60 Vde CASE 79-02, STYLE 1
Collector-Base Volitage vVeso 60 Vdc 2N2904/2905 TO-39 (T0O-205AD)
Emitter-Base Voitage VEBO 5.0 Vde
Collector Current — Continuous Ic 600 mAdc
CASE 22.03, STYLE 1
2N2904,A|2N2906,A | 2N3485,A ’
2N2905,A|2N2907.A|2N3486 A 2N2906/2907 TO-18 (TO-206AA}
Total Device Dissipation Pp
@ TA = 25°C 600 400 400 mw
5 CASE 26-03, STYLE 1
.4, . . W ‘
Derate above 25°C 3.43 2.28 2,28 mwWrC 2N3485/3486 TO-46 (TO-206AB) I
Total Device Dissipation Pp
@ Tc = 25°C 3.0 1.8 2.0 Watts
Derate above 25°C 17.2 10.3 11.43 W/
e e 2= - — == ! | GENERAL PURPOSE TRANSISTOR
perating and Storage Junction 3. Tstg -651t0 + 9
Temperature Range PNP SILICON

ELECTRICAL CHARACTERISTICS (Ta = 25°C uniess otherwise noted.)

L Characteristic 1 Symbol { Min Typ I Max ] Unitj
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voitagel(1) V(BRICEO vde
{ic = 10 mAdec, Ig = 0} Non-A Suffix 40 —_ -—
A-Suffix 60 —_ —
Coltector-Base Breakdown Voltage V(BRICBO 60 —_ — Vdc
(Ic = 10 uAde, (g = 0)
Emirter-Base Breakdown Voltage V(BRIEBO 5.0 — - Vde
{lg = 10 uAdc, I¢ = 0}
Collector Cutof! Current ICEX -_ - 50 nAdc
(VCg = 30 Vde, Vgg = 0.5 Vde)
Collector Cutoff Current Iceo pAdc
{Vcg = 50 Vde. Ig = 0) Non-A Suffix — - 0.020
A-Suffix - - 0.010
Vcp =~ 50 vde, Ig = 0, T = 150°C) Non-A Suffix - - 20
A-Suffix _ -— 10
Base Current [ — _ 50 nAdc

(VCE = 30 Vde, Vge = 0.5 Vde)
ON CHARACTERISTICS

OC Current Gain hge -
(ic = 0.1 mAdc. Vo = 10 Vde) 2N2904, 2N2906, 2N3485 20 - -
2N2908, 2N2907, 2N3486 35 - -
2N2904A, 2N2906A, 2N3485A 40 —_ -
2N290SA, 2N2907A, 2N3486A . 75 - -
{lc = 1.0 mAde, Vog = 10 Vde) 2N2904, 2N2906, 2N3485 25
2N2905, 2N2907, 2N3486 50 - -
2N2904A, 2N2906A, 2N3485A 40 - -
2N290SA, 2N2907A, 2N3486A 100 - -
{ic = 10 mAdc, Vcg = 10 Vdc) 2N2904, 2N2906, 2N3485 - - 35 - L=
2N2905, 2N2907, 2N3486 75 -— -
2N2904A, 2N2906A, 2N3485A 40 - -
2N2905A, 2N2907A, 2N3486A 100 - -
fic = 150 mAdc, Vog = 10 Vde)(1) 2N2904A, 2N2906A, 2N3485.A 40 -— 120
2N2905A, 2N2907A, ZN3486A 100 -— 300

*ALSO AVAILABLE 2N2905ALJANS AND 2N2907AJANS

SMALL-SIGNAL DEVICES MOTOROLA SEMICONDUCTORS




2N2904,A, 2N2905,A, 2N2906,A, 2N2907,A, 2N3485,A, 2N3486,A
. ELECTRICAL CHARACTERISTICS (continued) (Tp = 25°C uniess otherwise noted.)

Characteristic Symbol Min Typ Max Unit
(g = 5CC mAde, Veg = 10 Vdel(1) 2N2904, 2N2906, 2N3485 20 —_ —_
’ 2N2905, 2N2907, 2N3486 30 — —
2N2904A, 2N2906A, 2N3485A 40 —_ —
2N2905A, 2N2907A, 2N3486A 50 — -
Coliector-Ernitter Saturation Voitage(1) VCE(sat) Vde
{Ic = 150 mAdc, Ig = 15 mAdc) - —_ 0.4
{ic = 500 mAdc, Ig = 50 mAdc) ~ - 1.6
Base-Emitter Saturation Voltage VBE(sat) vde
{Ic = 150 mAdc, 1g = 15 mAdcH(1) - - 1.3
{ic = 500 mAdc, Ig = 50 mAdc) - -— 2.6
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product(2) 1 fr 200 — — MHz
{ic = 50 mAdc, Vcg = 20 Vde, f = 100 MHz)
Output Capacitance Cobo - —_ 8.0 pF
(Veg = 10 Vdc, Ig = 0, f = 100 kHz) )
Input Capacitance Cibo - — 30 pF
(Vgg = 2.0 Vde, Ig = 0, f = 100 kHz)
SWITCHING CHARACTERISTICS
Turn-On Time ton -~ 26 45 ns
(Vee = 30 Vde, Ig = 150 mAde, —
Delay Time 181 = 15 mAdc) td 6.0 10 ns
Rise Time tr — 20 40 ns
Turn-Off Time toff — 70 100 ns
(Voo = 6.0 Vde, Ig = 150 mAde, —
Storage Time ig7 = Ig2 = 15 mAdc) tg 50 80 ns
Fall Time 1f —_ 20 30 ns
{1) Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0.%
(2} f7 is defined as the frequency at which |he| extrapolates to unity.
NORMALIZED DC CURRENT GAIN “ON” VOLTAGE
I3 125
T
- PR 10 =
- MPALINS V] g/ =)
5 1) = 1789 0 v = BE(s) @ Ic/18 L]
g 8 = ]
32 o Sy gan e o @ 1018 = 20
8 N g
2 255 £
™10 -—é \ - g 05
2 PN >
g 55°C W 4
z | =i inmhlintnihidglef i \L 028
%.‘ 05 NN VeE(y @ Ic/ig = 10 Y]
TN I !
-
0 1 10 100 500 0 1.0 10 100 00
I, COLLECTOR CURRENT {mA) I¢. COLLECTOR CURRENT {mA}
CAPACITANCE » CURRENT GAIN-~-BANOWIDTH PRODUCT
25 $00
AR g
2 15=25°C g_ %00
N z Lt
Z [ N coeo z d
S 2 100 bt
2 N 3 Y
< (! 3 /
3 10 2 w0
3 N N I A
ny et 4
5 = L CiB0. £ 1004
g / =200 Vi
=3 m 1= 100 MHz
g AR
5 10 15 20 ¢ 10 30 4
REVERSE VOLTAGE (VOUTS) I¢, COLLECTOR CURRENT {mA}
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2N2904,A, 2N2905,A, 2N2906,A, 2N2907,A, 2N3485,A, 2N3486,A

CURRENT GAIN — BANDWIDTH PRODUCT

,""CEl= Zt} vI % i

] {
5 —f= 100 MHz
3
S 500
O
=
g 400
Z 00
z —
3 00 3 ' L
s atl :
g 106 P B
3 e r )i
e oL L LA O 1T
I 10 20 30
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= 2 N :» |
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e i ] Pl L L] i Y
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3 50 7 100 125 150
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200
B 50—
5 -_\---.\h
z
g I —— k.
a —~] ]
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©
: X
“v
= T "
2 { =
! | !
0 25 50 75 100 125 150
Ic. COLLECTOR CURRENT (ma)
DELAY AND RISE STORAGE AND FALL
TIME TEST CIRCUIT TIME TEST CIRCUIT
-1 Sy -6.0
INPUT INPUT
Z,+500 2,500
PRF = 150 PPS PRF = 150 PPS

RISE TIME < 2.0 ns

-

RISE TIME <2043

TQ OSCILLOSCOPE
RISE TIME <S50 ns

T0 0SCILLOSCOPE
RISE TIME <S50 e
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BIODATA



BIODATA

NAMA : DONNY KRISTIANTO
NRP 5103094070
Tempat / Tanggal lahir : Surabaya, 14 — JULI 1975
Agama : Islam

Alamat : JI. GERSIKAN II1/ 21

Tahun 1988 tamat SDN Pacar Keling VII Surabaya
Tahun 1991 tamat SMP ST. Stanislaus Surabaya
Tahun 1994 tamat SMA Sejahtera I Surabaya

Tahun 1994 Mahasiswa Universitas Katolik Widya Mandala Surabaya
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