
PNP SILICON ANNULAR:* TRANSISTORS

. . . designed for general purpose switching
and amplifier applications and for com-
plementary circuitry with types 2N3903
and 2N3904,

One-Piece, lniection-Molded Unibloct Package for
High Reliability

High Voltage Ratings — BVCEO= 40 Volts minimum

Current Gain Specified from 100 PA to 100 mA

Complete Switching and Amplifier Specifications
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Low Capacitance — CO~ = 4.5 pF maximum
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Characteristic Rating Unit

Collector-Base Voltage 40 Vdc
.....$,: .;.,

Collector-Emitter Voltage iA~\.*f; ‘CEO 40 Vdc,.:~?t.>:.{.>~p.b.+
,~,

Emitter-Base Voltage ‘?~,,~:,,,,l.s\t:.\ ‘EB 5.:\$\,>,p., Vdc,,,:*!
~~at..

Collector Current ,.J$
.,+,~),<~:$’

Ic 200~ ““ mAdc
.>,), W:,.:*,:~,J

Total Device D~glw@ @ TA = 60°C PD
,,?,.....

210 mW
,,.,., ~‘.<,7.

Total Devi~e+*pation @ TA = 25°C PD 310 mW
Derate{t~%~ %3°C 2.81 mW/°C

,,..
%~~$~n Operating Temperature TJ 135 ‘c

>,..;
Stbrage Temperature Range Tstg -55 to +135 Oc

*Annular semiconductors patented by Motorola Inc.
trademark of Motorola Inc.
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ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted)

[ characteristic Fig.No. Symbol Min Max Unit

OFF CHARACTERISTICS

Collector-Base Bre&down Voltage
(IC = 10 @d., IE = O) BVCBO Vdc

40

Collector-EmitterBretidown Voltage*
(IP = 1.0 mAdc, In = O) ‘vCEO” Vdc

40

Emitter-Base Bretidown Voltage
i...\,\\

(IE = 10 @de, Ic = O) BVEBO Vdc ,..,,
~:,t.,~,ti!t~,$:.,

5.0 ~.i ~,,).,f-:!\,;
CollectorCutoff Current

~?\\

lCEX
*

,g&, “#
(vcE = 30 ‘de’ ‘BE(off) = 3.0 ‘de) 50 ,..:.,“‘.~’“i..,~-,:>:*!...

BE
~:?,,

(
ase Cutoff Current
(vcE lBL l-~

Js::JK&c’
=30‘de,‘BE(off) = 3.0 ‘de)

ON CHARACTERISTICS
,.$.t.’;~>.,::.?

-
DC Current Gain* .T~..

(Ic = 0.1 mAdc, VCE = 1.0 Vdc)
*,

2N3905
~!t>,
...>

2N3906
*~;~st::):

(Ic = 1.0 mAdc, VCE = 1.0 Vdc) 2N3905
2N3906

(IC = 10 mAdc, VCE = 1.0 Vdc) 2N3905
2N3906

(Ic =50 mAdc, VCE = 1.0 Vdc) 2N3905
2N3906

(IC = 100 mAdc, VCE = 1.0 Vdc) 2N3905
2N3906

Collector-Emitter Saturation Voltage*
(Ic = 10 mAdc, IB = 1.0 mAdc)

(Ic = 50 mAdc, IB = 5.0 mAdc)

Base-Emitter Satiation Voltage*
(Ic = 10 mAdc, IB = 1.0 mAdc)

(Ic =50 mAdc, IB =5. OmAdc) *,
\i

SMALL-SIGNAL CHARACTERISTICS <“~:

CWrent-Gain–Batiidth Product
..:<:$,

~~ .$\\A fT
(Ic = 10 mAdc, VCE

MHZ
= 20 Vdc, f = 100 MHz)

*<S
200
250

Output Capacitance e ..,’::.’ ~tlt.~, 3,,.* \ c
(vcB = 5. OVdc, IE = O, f = 100kHz) ob pF

{’:;,.,!
..> ..J:,\~~,>?$* 4.5
.~;.,,.\ k

Input Capacitmce ..,. ?:,.~~../,:,,i.‘
.E.:t?,’$. :\. .. 3 Cib

(VBE = 0.5 Vdc,
pF

Ic = O, f = 100 kHz) *:L ‘.k?q> 10..,R\ ..>: ,

Input Impedmc e W:g., “’T$ 13
= 10 Vdc, f #?; O ti~k$’

hie
(Ic = 1.0 mAd., VCE

k ohms
2N3905 0.5 8.0

~,}*.*,. 2N3906 2.0 12

Voltage Feedback Ratio ,.:..,.~~,.1,!:,,,..-,’.~

(Ic = 1.0 mAdc, VCE = 10 VA< f~l. O kHz)
14 h

2N3905
re x 10-4

0.1 5.0,{&,*$-..,.,,y.~,:.~?\.\:,.+,.. 2N3906 1.0 10
Small-Si~al Current ~i~~i,,~? 11

‘fe(Ic = 1.0 mAdc, #$sR = l~~dc, f = 1.0 kHz) 2N3905 50 200
,. ,~.:,. ...~~’,.:. 2N3906 100 400

Output Admit@n?& ‘s~!j~’ 12 h ~hos
(Ic = 1.0 ~’~~~;~CE = 10 Vdc, f = 1.0 kHz) 2N3905 oe 1.0 40

,.~,,.:,.:!.. 2N3906 3.0 60
Noise @~&C~’ 9, 10 NF dB

(I&v ~~,\@~c, vcE =5. O Vdc, RS = 1.0 k oti, 2N3905 5.0

\ #~lO@Vto 15.7 kHz) 2N3906 4.0

@~ld~NG CHARACTERISTICS

0.25

0.4

0.85

0.95 1Vdc

Vdc

o

.. -..,,,
~~elay Time (Vcc = 3.0 Vdc, V

BE (off)
= O.5 Vdc, 1, 5

‘d 35 ns

Rise Time Ic = 10 mAdc, IB1 = 1.0 mAdc)
1, 5, 8 tr 35 ns

Storage Time
(Vcc = 3.0 Vdc, IC = 10 mAdc, 2N3905 2, 7 t~ 200 ns

2N3906 225

Fall Time lB1 = 1B2
= 1.0 mAdc)

2N3905 2, 8
tf 60 ns

2N3906 75

* Rise Test: Pulse Widlh = 300 W, Duty Cycle = 2. 0%.

FIGURE1– DELAYAND RISETIMEEOUIVALENTTESTCIRCUIT FIGURE2– STORAGEAND FALLTIMEEOUIVALENTTESTCIRCUIT

::H30%40* ,o,,,R,,j+i@<40pF*
DUTYCYCLE= 2% =

o

*Totalshuntcapacitanceoftestjigandconnectors
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TRANSIENT CHARACTERISTICS
—TJ = 25°C —TJ= 125°C

FIGURE3– CAPACITANCE
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FIGURE5– TURN.ONTIME
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FIGURE4– CHARGEDATA
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FIGURE8– FALLTIME
500

300

200

. . Ill
“lc/1~= 1;

30

20 Ill I I
1

. .
I 1 1 I I I 1 1

I I I I I I II I I I
5.0~

1,0 2.0 3.0 5.0 7.0 10 20 30 50 100 200
1 t 1 1 1 I 1 1 II 1 I

ICICOLLECTORCURRENT(mAl



AUDIO SMALL SIGNAL CHARACTERISTICS

f,FREQUENCY(kHz)
~ PARAMETERs

:~s$g,SOU~CERESISTANCE(kohms)
?’,>:A,$*’,Y,,:*,:i.

(VCE= 10 Vdc, f = 1.0 kHz, T. = ~s~~~

FIGURE 11 – CURRENT GAIN
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FIGURE14– VOLTAGEFEEDBACKRATIO
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STATIC CHARACTERISTICS
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FIGURE18– TEMPERATURECOEFFICIENTS
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MOTOROLA Semicondue*or Produe~s !nc.
BOX 955 . PHOENIX 1, ARIZONA . A SUE SIOIARY OF MOTOROLA INC

952-2 PRINTED (N BA 9.67 IMPERIAL LllHO U222
CODE 6,2 DS 5128 RI


