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D.2 BIPOLAR TRANSISTORS

! ZN3903/2N3904 General-Purpose npn Transistors*
i .
MAXIMUM RATINGS )
. - Rating n Symbof Velua
2N3903 Coliector-Emitter Voltage Yeeo 40
2N3 90 4 Collector-Base Voltga Veeo 50 i
Emitier-Base Vollage Vego 8.0
Collector Currant — Continuaus o 200
CASE 29-02, STYLE 1 Total Davice Dissipation @ TA = 25'C [ 625
T0‘92 rro_zzsAA} Darata abova 25°C 2.8
[ *Tolal Dovics Dlanipation @ Te = 25'C P 1.5
GENERAL PURPOSE Derate sbove 25'C i2
mANSfSTOR [ Operating and Storage Junction. T3 Tstg | —5510 + 150 -
Tompersture Aange S
NPN SILICON '
- “THERMAL CHARACTERISTICS
e Charsctetistic Symbod Max
L Tharmal Reslstance, Junction to Cage Rase ixk}
£8¢< . 1 ‘L Thesrmial Reslstsnce, Junction to Amblent RajA 200
“indicstes Dats In addition to JEDEC Requirements.

ELECTRICAL CHARACTERISTICS {TA = 25°C unless otherwise noted.}

[ symbol [~ #in | max

I Characteristic
CFF CHARACTERISTICS

Colisctor-Emittar Braakdown Voltage(1) Vipriceo | 40 -
fic ~ 1.0 mAde, Ig = 0)

Collectar-Base Braakdown Voltage VisRicBO 64 -

{ic = 10 pAde, Ig = 0) .

. Emitter-Base Broakdown Voltage Vienjeao 6.0 -—
fig » 10 pAde, lo = 0) .

Base Cutolf Current laL — 50
IVCE = 30 Vde, Veg = 3.0 Vde) .

Collactar Cutolf Current Icex - - ]

(VcE = 30 Vde, VEg ~ 3.6 Vdc)
ON CHARACTERISTICS

OC Current Gaini1) hee .

fic = 0.1 mAde, Vog = 1.0 Vdo} 2N3303 20 —
: 283304 40 —

o = A mAds, Yo = L9 vde) 2N3503 35 —
2N3304 70 -

fic = 18 mAde, Vo = 1.0.Vde} . 2N3303 - 50 150
2N3504 to0 3o

ifc = 50 mAde, Vee = 1.0 Vdo) 2N3243 - 10 —
- 2N3904 60 —
lig = 100 mAde, Yog = 1.0 Vdo) 2N3903 15 —
i 243904 30 -

Coltector-Emintar Saturation Voltage{1) VCEisal) ’ .
fle = 10 mAdc, Ig = 1.0 mAde) — 0.2 f'
fig = 50 mAde, Ig = 5.0 mAde) . — 0.3 3

Basa-Emitter Saturation Voltage(1} VBE{sal) vdc |
llg = 10 mAde, g = 1.0 mAdc) ' . 0.65 0.85 J
g = 50 mAde, Ig = 5.0 mAde) — 0.95

SMALL-SIGNAL CHARACTERISTICS )

Current-Galn - Bsndwidih Product fr ’ MHz
{ic = 10 mAde, Vg = 20 Vde, | = 100 MHz) 283503 250 - E

IHIN 300 —_

M

MOTOROLA SEMICONDUCTORS

SMALL-SIGNAL DEVILES




ArPENDIX D DaTA SHEETS

2N3803, 2N3804 d ]
ELEGTRICAL CHARACTERISTICS (continued] (T4 = 25% unlesa otharadsa natsd.) )
Cherostaristia ’ ) Symbol i “Mag Ui
Capacitance - "Cobo - 40 pF
Vo = 8.0Vde, lg = 0, = 1.0 MHz) _ .
Input Capacitance . Ciba - [ X:] e
IVga = 0.5 Vdo, Ig = 0, [ a 1.0 Mt} i
— Irput impaedance - . hi k obm
P = 1.0 mAds, Vog = 10 Vde, f = 1.0 kHzl N30 : 1.0 80
:] fE 2N3%04 1.0 10
ed Vetage Feedbeck Aata e - N EEe
—}_ﬁ q . fio = L.0mAdc, Vg = 10 Vde, f = 1,0 kHi) ZN3303 o1 %0
. : 2N3504 0.3 8d
Small-Signal Current Galn hiy -
3 fic ~ 1.0 mAde, Vg = 10 Vde, § = 1.0 kHz) " 2N3303 50 - 200
N304 100 490
Cutput Admittence - hga 1.0 40 pmhos
nc-wmmvc_gL-dec.f-mum .
5 Hﬂml : ) NF d2
tmmvc;-s.ovmns-mkohm - 2N3503 — 6o
f'w 10 Ha to 157 kHz) 2NIS04 — - 840
SWATCHING CHARACTERISTICS '
Dedsy Tirne . {Vee = 3.0 Vde, Vgg = 0.8 Vde, 14 —_ 55 s
Rloe Tims iz = 10 mAde, gy = 1.0 mAdc) ) 1 — s o
Storsge Time (Voo = 2.0'Vdg, I = 10 mAds, 2N3803 tg — 178 na
igy = Igz = 1.0 mAde) N3OS | e 200
" Fall Tima : : it o 5 na

(1) Pulse Tost: Pulsa Width =300 s, Duty Cyela < 20%.

*Courtesy of Motorola, used by permission.
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