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TYPES 2N3903, 2N3904; A5T3903, A5'|'39ll4-
N-P-N SILICON TRANSIS‘I’URS

*electrical characteristics at 25° ¢ free-air temperaturs- .-+ . . -

2N3903, AST3903 | <N3904, A5TI904
PARAMETER" *- TEST CONDITIONS —
MIN  MAX | MIN  max |UMIT
Collector-Bawr * = ~
VIBRICBO g oy sown Voitage.. ic=104A; I1g=0 60 v
Collector-Emitter , il
V‘sn}cgo Btdmm v o3 Ic= 1mA, ig=0, See Now 3 40 40 v
mitter-Base : g
Viemeso Breakdown Voltage Ig=104A. Ic=0 8 & v
Icev Collector Cutoff Cumment Veg=30V, Vge=-3V 50 50 nA |
IgEV Base Cutoff Current VCe=30V, Vge=-3V -50 50 |}
VCE=1V. Ic=100pA 20 40 e
VCE™ Ic=1mA
S e T LU = : : = 1omn:a : i _ ¥
Fe Transter Ratio A e .. 00+ 30
2 : VeE=1V. Ic=50mA |SeeNote 3 30 60
Vce=1V, Ic=100mA S 15 30
: : ig=1mA, Ic=10mA 065 085 | 065 035
VgE: Bass-Emitter Voltage N 3
85 iy ig=SmA, Ic-S0mA | o 0.95 oo | v
Coliector-Emitter Ig=1mA, Ic=10mA - 0.2 0.z
Vi
CEls3 " gonuation Voltege . fa-Bah, IcaS0mA | w3 03 O e j
Smail-Signal Common-E mitter ]
hie ; 1 : 4 1 8 1 10 kil ¢
= Input Impedance~ . - v, - | |
= Small-Signal Common-Emitter CE=10V. i 5 ] |
- Forward Current Transfer Ratio i i et | i
- - Ic=1mA }
3 Small-Signal Comman-Emitger [ 0.1 X 5x 05« g. | 1
- Reverse Voitage Transfer Ratio : sy 104 108 | 10-¢ 10-9 | i
= Smail-Signal Common-Emitter ! R 2 : % : H !
oo Output Admittance 5 . !" il
Smail-Signal Common-Emitter- ! [
h, V=20V, Ig=1 f= 100 MH E
Invel Forward Current Transfer Ratio | °= e 19y = 2 1 ‘!
fr Transition Frequency VCE= 20V, Ic=10mA,: SesNote 4 250 300 | e
Comman-Base Open-Circuit Veg =5V, Ig=0. 5 :
Chis : ‘ 4 4 | of
Output Capacitance f= 100 kHz 10 1 MHz |
Co -Base O wouit - V Ip=
Civo mmon m pun—Cm:m VEg=05V, Ig D._ i 8 3 of
Input Capacitance g f= 100 kHz to 1 MHZF: ° . '35
NOTES: 3. These par; must be d using pulse techniques. t,, = 300 us, duty cycle f 2%.

4. To obtain fr, the [hy,l response: witly frequency is cﬂnporm.t the rate of 76 dB per octave from f = 100 MH: 1o 1~
frequency at which |h|.| =g

“operating characteristics at 25°C free-air temperatures” =~ o

ety 2N3903 2N3904
PARAMETER : TEST CONDITIONS: .~ AST3903 AST3904 |t
Fiaias MIN  MAX | MIN  Mmax
o VCe=5V. Ic=100uA, Rg =1k,
NE Average Noise Figurs i |- Noise Bandwidth = 18.7 kHz, . * 6 be Zee
- : See Note §

NOTE 5:°Averags Noise Figure is messured in' an smplificr with mmads ot 10 Hz and 10 kHz and a high-frequency rollof! &
6 dB/octave.
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"The astarisk iduntifies JEDEC registered dta 'ol‘ the me me

e

Q‘?EHVPES 283903 1!3904 ASB!BJ A5T3904
e g EWM:SI[EM?RAKSISTOBS

S

LR £33 AnmY e = -
s switching dwmmhnnWMmmh»um._ wohk .M»@‘.‘,. i e e =
i & 4 T 2w3903 | 2n3g04 ,
‘PARAMETER - 1} .«i 0 B .Jm momousf LT -". A5T3903 | AST3004 | uniT
e - % MAX MAX
ty Delsy Time Ic=10mA, 7. "Blﬂ =1mA,, VEE{si -ca.sv 135 35 ns
t,  Rise Time Ry =2750, . j . - iSeebigurat . i 35 35 ns
ty  Storage Time - g =10mA, “dg()=ImA, T slgiaam=TmA 175 200 - ns
1y Fall Time HL-zvsn. =TI SesFigus2 .7 .| - 50 .50 ns
1yoitage and current values shown sre mmmal umuﬂuu wary ollghuy wﬂh = 5. ‘Mominas! base current for delay and rise
times is calculated using the minimum value of Vgg."Nbminsl base : «u ,_ww-nu-mm using The maximum value
Fis .- R o X
of V I A 3 ~-Ti-
*The Elellrlik identifies JEDEC registered dats for the 2N3903 end 2Monlv o - : - -
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TEST CIRCUIT - VOLVAGE WAVEFORMS
FIGURE'2-STORAGE AND FALL TIMES
Wotes: o The input wavetorms are supplied by & penerstor with the following cheracterntics: Zg,, = S0 12, duty cycie = 2%.

b. Waveforms sre monitored on an mlllouopo with the following ehmbﬂa t, ( 1m, R, =10 M, C; € apF.
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 TYPES 2N3905, 2N3906, A5T3905, A5T390
4 = P-N-P SILICON TRANSISTORg

m BULLETIN ND 0!.-8131!“7 NEVEMBER 1831 HEVIS!‘AARCH T <X}

=] P i —id s" E;v TR aoas' : - -~ #_"
FOR GENERAL PURPOSE SATURATED-SW!A'I%;;‘!ING AND AMPLIFIER APPLICATIONS 2

e For Complamentary Use with N-P-N Typu masos 2N3904, A5T3903, and AST3904

- & Rugged One-Piece Construction with In-Line Leads or Standard TO-18 100-mil’
Pin-Circle Conﬁm ST

mechanical data- : o
These transistors are" ewapmm in a plastic compound specifically designed for this purpose, using a highly

.- . mechanized process. developed. by Texas Instruments.. The case will withstand soidering temperatures withg g
deformation. Thess devices exhibit stable. characteristics under high-humidity conditions and are capable of mMeeting
MIL-STD-202C, Method 1068. The transistors are insensitive to light.

= | 2n08, 273908 peR e
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NOTES:.. A. Lead di i rot bodk in this arem. .. - ~° me

8. A&Mnmlﬂinind_\ﬂ. ' -

'AL!;.JEDIC TO-92 DIMENSIONS AND NOTES ARE APPLICABLE

00094 1. - ane ' i
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- NOTES:- .

A. Lead dismeter is ngt controfled in this sres.

8. Lesads having maximum diameter (0.019) shail be within 0.007 of their true positions messured
in the gaging plane 0.054 beiow the umnq plane of the device relative 10 » maximum-
diameter package. s -

C. Ali dimensions sre in Inch-.

. alnolutn maximum mmgs. at25°C fn-m mmmre (unlus odnrmu noted)

:

" Collector-Base Voltage | .. -,.‘L —jg:
~conac:or5m.mrwmg.c3uuom) i TR S ¥
Emitter-Base: Voltage's i, Jiiv oo oi s 0S8, 0 A v o e, .._-. :.... AFHEE I ‘ia'
ConnnuousCoilectotCurrent e oar sl b, i e e e T e e T s S e ot —622%0“»‘”
A~ 1
ConﬂnuomemDusspaumﬁ{orbdow}ZS'CFmAme(SeeNota2} A AR R 310 "
B R S : & f~65°Cto 150 C3
'SmrawTemwmunRangt'...~-.-.-..‘.-.....,..7.....,..., 55Ct4..f5'§
L e Adng Fraees g 260 C
‘t&adTempemunltlSinchﬁnmCaimsom- caioR E PR e {230
NOTES: 1. Than.:u.-upu-.hm-m|omﬂmﬁmmm base dlade Is oper itedt

2. Derate the 625-mW rating linearly to 150°C free-air tumoerature se the rate of 8 mw/'C. Derats the 310-mW (JEDEC ragistered!
rating linearly to 136°C free-air tempersturs st the rats of 2.31 mW/"C.
"The ssterisk identifies JEDEC registered dets for the 2N3905 and 2N3IS06 only. This dats sheet er.mnms sl spplicabie registered daie =
stfect at the time of publication.
T Trademark of Texas instruments - AT S T TO e R ‘_ 5 Do :
$u.s. Patent No. 3,439,238 - : {3 X SES CHIP P18
5 §Toxes Instrumants .wmu-m-m-mummmupscwmmndn%, AL

* THPES. msns "2N3306, A5T3805, A5T3806 -

-
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Setectrical charactemtm st 25°C free-gir umporatura ;

S T A R i" v gy

= 2N3905 2N 3906
r & PAHAMETER JVEST CONDITIONS AST3905 |- AST3906 [UNIT
£l ’ MIN MAX | MIN MAX
V(gricB0 Collector-Base Breekdown Voltage Ic=—10pA, 1g=0 —40 —40 V-]
! VigRICED _Collector-Emitter Breakdown Voltage ic=—1mA, - ig=0, See Note 3 —40 —40 v
V(gR)EBQ Emitter-Base Breakdown Voltage e —104A; 1c=0 =5 =55 25w
Ticev Collector Cutoff Current . Vee=-30V, Vgg=3V : =50 —50] nA 1
18EV - Base Cutoff Current TR VCE=-30V, Vpg=3V 50 - 50} nA
o i {VCE=—1V, _Ic=—100sA = 60
. . [VeE= 1V, loe—1mA 40 80 i
; hFE Static Forward Current Transfer Ratio VCE=-1V, Ic=—10mA : 50 150| 100 300
i 7 = VeE=-1V. Ic=—50mA |SeeNote3 - | 30 - 360
! Sy e 2t ~{VCE==1V. _{c=-100mA : . 15 - 30 ;i
‘ X : Jig==1mA, ¢ = ~10mA il -»+0.65 —0.85 -85 0. §
vaE BaseEmitter Voltage !’ e lg o] SeeNote 3 —— -—o; v ®
< 3 Ig=—1mA, Ic=-~10mA ; -0.25 »=0.25 .
VCE(sat) Collector-Emitter Saturation Voltege 5= cbmA, Ic-—tOoA See'Note 3 - T =7 V
: Small-Signal Common-E mitter
e WpUT e e i 05 8 2 12} k2
Smali-Signal Common-Emitter = BErEp Y.
e Forward Current Transfer Ratio e ST ik 10 2001 100,580
: Small-Signal Common-E mitter “ < 401x_ 5x|01x 10x
o Reverse Voltage Transfer Ratio 41072 104102 304
: Smali-Signal Common-Emitter = kt" ‘ ; e
i v Output Admittance : T i % i
- Small-Signal Common-E mitter A X
:" ! Forward Current Transfer Ratio SRSV, I -Mma, L1000 % =
LN Transition Frequency VCE=—20V, Ic=—10mA, BGeeNotwed 200 250 MHz
G Common—Bag Open-Circuit Veg=—5V, I1g=0, 45 45
} Output Capacitance f=100 kHz 10 1 MHz
i o Common-Base Open-Circuit VER=—05V, Ic=0, 10 : 10| pF

“operating characteristics at 25°C free-air temperature

input Cepacitance

f=100 kHz to 1 MHz

3. These perameters must be messured \mnpm tchniques. 2, = 300 s, duty cycle < 2%.
4. To obtain f, the 'Ih,,i Tesponse i3 extrapolsted at the rate of —6 dB per vctave from t = 100 MHz to-the s‘nqwncv n.h-eh

Ih!ci =1, B e

SR s

PARAMETER

i

Rr

Nary

YEST CONDITIONS .2 - |-AST3I905 | A5TS906
=G i *T [MIN_ MAX [MIN maX
VCE=-5V, -ic=-100pA, - > 5
Average Noise Figure RAG=1kf, ' Noise Bandwidth = 16.7 kHz, b 4 {8
L\  See Note 5 = :

Average Noise Figure fs mestured in an smplifier with response down 3 0B at 10 Hz end 30 kHz ‘shd 8 high-frequency Tolloff of

6 dB/ocrave.

“thy : Sy
*Herisk identifies JEDEC registered dats for the 2N3905 and 2N3906 only.




'TYPES 2N3905, 2N3906. Asﬁsﬂ‘i ASTEISQL S

PN smcuu*mmnﬁ‘ow i

iy,
*switching characteristics at 25°C. fres-air temperaturet
; : ZN3905 2N2906
PARAMETER 32 TEST CONDITIONSY AST3906 A5T3908 | umiT
E E MAX MAX
g Delay Time ic=—10mA, ig(1) =—1mA_ Vggio) =05V, 35 35 ot
T Rise Time z RL=2750, : See Figura 1 35 35 r
™ Storage Time _Ic=—10mA, Ig(z)=~TmA, Igizz=1mA, . 200 225 ns
” Fall Time R._-zwsn‘-' Ses Figuu 2. . 60 75 P

TR oT

Tuoltage and current values shown ars nominels -nﬂmm slightly with transistor parametsrs. Nominal base current for deley and reg
timas is calculated using the minimunrvalue of Vgga Nominal B-tf.\mum for srersge and fall times are calculated using the Maximum vaus
of Vgg. * . = i i - >

* The ssterisk identities JEDEC registerad dats for the 2N3908 snd 2ZNID08 only. ™
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PARAMETER MEASUREMENT INFORMATION
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.NOTSS a. The input ot e sup B -pmnmrwm \.hcfwoﬁnom-mkr ZM' 50 41, duiy cvoile = 2%
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~ TYPES 2u594s THRU 2u5953““
EL amuﬁhsumu 4uucm|}4 FIELD-EFFECT TRANSISTORS
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mechanical dm :
A

These transistors are anupsulated ina plastic compound Qeeafbally ﬂeugned for this purpose, usmg | hmly
mechanized process developed by Texas Instruments. The case will withstand ‘soldering temperatures “without _

deformation. These devices exhibit stable characteristics under hid'mumldny*eonditions nnd are capable ofmuung
MIL-STD-202C Method 106B. Tmmmmmtolmt
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*CASE OUTLINE . { 9 i R
n - e o 2 : ". Er=
: Eans S S o .
bR :’:'FJ“” »a%e ¥ — y b
. - L e e l--All;
Ee b —— .
ey ol - -
T R R T R .
NOTES: A. Lesd diamater Is not controlled ih thié ares. o = - z]
B. Lesds having maximum dismetér 10.019) shsll be within 0.007 of their trise pcmﬂom mea-
sured in the geging plane 0.054 below the sutlng “plane of the dniu relative {0 @ maxi-
mum dismeter packpge. - ; : it
C. All dimensions are in.inches. . At ; : e
+ ; 2 o L = i
*solute maximum ratings at 25°C free-air temperature (unless otherwisenoted) -
D'B'h-GateVoltage..-. : 3V
RtverseGate-SouruVoftage ...... ; - T e ‘ L =30V
Continuous Forward Gate Current s ; 2% “10mA
Continuous Device Dissipation at (or below) 25°c Fm-Anr Tunpernura (Saa Note 1) SR s e . 360 mW
Continuous Device Dissipation at (or below) 25°C Ldeanperature (SeeNote2) . .- .~ . . 7 =500 mW
Storage Temperature Range . . . . . . ; coele o wowmie s oo < 85°Cto 160°C
LndTemparatureH!BlndﬂromCuefor?OSmMs LR A R .‘-.;-. = “ 3260°C
hares 3

¥ idgi.

1.-Derats linsarly to 150° cmmnmmmwmwfc ; o
2. Wlullmﬂvulwcmmnnmﬂlmwfc Mwnmm“mhﬂlnimm

-

‘Huge 5 2
“ e data. Thhﬂulhmuntﬂmulmplhuongbur-ddmmd‘fm-nh-ﬁnnoiwbﬂmion z i
Fe " of Texas instruments.

Foront No. 3,439,238

12EC ALI'D WmIne

CTEBULLETIN NG. DL 7011338, APRIL mvow




TYPES 2NSS49 THRU 2NS963
N-CHANNEL SILICON: JUNCTION FIELD-EFFECT TRANSISTORS

IR £ P e

free-air temperature (unless oMin noted)

.| Ves==15V. Vps=o0,
3 TAa=100°C - :
: ] 2.2¢

- | Vos=18YV,
- =ik,

i YCs=1'SV, Vgs=o,

f= ICC AHz, SeeNoted
V(BRIGSS Gate-Source Braakdown Voitage Ig=-1.A, VDpS=0

SS a5 GS=—"5Y, VD5 =0, 00°C
VGS(off) _GateSource Cutoff Voitsge VDS =15V, Ip= 100nA
vGs ; VDS =15V, Ip=04mA

V J

iDss Zero-Gate-Voitage Dran Corrent. VOS=15V, VGS=0, See Nota 3

il -} ves=o, D=0, =1kHz
-Siq Common-Sours
Small-Signal

i

‘Vps=15V~ Vgs

Vn  Equivalent Input Noiss Voitage Vps=15V,

. RS L3 T ~
NOTES: 3. This paramaeter must be messured Puise techniques. Tve = 300 us, duty eycle < 2%,
& 157 M, AL TP e songiciors somuen for let then  smconc
/ TR o B P et aa iy
- " *JEDEC regizsored data e
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