Figure 6-15(a) 2N3904 data sheet. Figure 6-15(b) (continued)
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} = Symbol Parameter Test Conditions Min Max | Units E
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| 2N3904 MMBT3904 PZT3904 o OFF CHARACTERISTICS o
| w0 Visr)cEO Collector-Emitter Breakdown lc=10mA, lg=0 40 \ ({e]
(= Voltage (=
1 £ V(BR)CBO Collector-Base Breakdown Voltage le=10pA lg=0 60 \ =
\ — V(BR)EBO Emitter-Base Breakdown Voltage le=10 pA, e =0 . B.D Vv -
‘.‘ i) ™ Base Cutoff Current Vee =30V, Vgg = 3V 50 nA E
F 5 o ﬂ lcex Collector Cutoff Current Vee =30V, Veg = 3V 50 nA a
W
| 2 : g
: £ SET.0s 2 ON CHARACTERISTICS <
A Mark: 1A hee DC Current Gain le=0.1mA, Vee =10V 40
le=1.0mA, Ve =10V 70
Il | le=10mA, Vg =10V 100 300
). lc=50mA, Vee = 1.0V 60
H H le =100 mA, Ve =1.0V 30
| l N PN General Purpose Ampl Ifler A VeEgsay Callector-Emitter Saturation Voltage le=10mA, lg=1.0 mA 0.2 \%
1 L ‘ ) ' - lc =50 mA, I = 5.0 mA 03 v
‘ L This device is de31gned as a general purpose amplrﬁera;nd switch. Voiiusty Base-Emitter Saturation Voltage lc=10 mA, g = 1.0 mA 065 0.85 V]
‘ 1’83 F‘L:Is:;ugsdgnan;l]c ‘rf?nge extends to 100 mA as a switch and to e =50 mA, g = 5.0 mA 0.95 v
n amplifier.
\
“ Absolute Maximum Ratings* 1, -25:cuniess otnervise noted SMALL SIGNAL CHARACTERISTICS
i~ | 0 fr Current Gain - Bandwidth Product | Ic = 10 mA, Ve = 20 V, 300 MHz
| Symbol Parameter Value nits : =100 MHz
IH Veeo Collector-Emitter Voltage 40 \ Cono Oput Gapaciarce ySBfoSh}?H\;' il s P
| Veso Collector-Base Voltage 60 v Civo Input Capacitance Ves =05V, g =0, 8.0 pF
‘ |' il Vero Emitter-Base Voltage 6.0 v = e : = 11%3/1:35 2 =¥ =5 -
. . oise Figure c = ,Vece=5.0V, i
1 i le Collect.or Current Contmuou.s 200 TA Rs =1.0kQ.f=10 Hz to 15.7kHz
| Ty, Tsig Operating and Storage Junction Temperature Range -5510+150 C
|| !
; ! *These(aﬁngs are limiting values above which the serviceability of any semiconductor device may be impaired. SWITCHING CHARACTERISTICS
NOTES: t4 Delay Time Vee =30V, Ve =05V, 35 ns
i 1} These ratings are based on a maximurn junction temperature of 150 degrees C. - -
I | 2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. t; Rise Time lc =10 mA, lg = 1.0 mA 35 ns
| i
‘ | ts Storage Time Vee=3.0V, g =10mA 200 ns
I'J { .. t Fall Time lgr = Igz = 1.0 mA 50 ns
| Thermal Characteristics 1, =25:cunless otnerwise noted :
i *Pulse Test: Pulse Width <300 s, Duty Cycle <2.0%
i ‘ ‘ Symbol Characteristic Max Units
fﬂﬁ i 2N3904 | *MMBT3004 | “*PZT3904
. Po Total Device Dissipation 625 350 1,000 W Spice Model
[ B Derate above 25°C 5.0 2.8 8.0 mW/°C
i | . Reic Thermal Resistance, Junction to Case 83.3 °CIW NPN (Is=6.734f Xti:_s Eg=1.11 \_/af=74.03 $f=41 6.4 Ne=1._259 Ise=6.73_4 ka:66.7§m Xtb=1.5 Br=7371 Nc=2
’I | | ReJa Thermal Resistance, Junction to Ambient 200 357 125 °CIw ::ﬁ?? {';ﬁrig T(if:-; C§;§1%:)58{) MiCFINRE MicHE fie Gle~oip MIEaah WiRsia TRnan Ta.2n
|:‘ . = = = =
: bl *Device mounted on FR-4 PCB 1.6" X 1.6" X 0.08."
‘ Kl **Device mounted on FR-4 PCB 36 mm X 18 mm X 1.5 mm; mounting pad for the collector lead min. 6 om?.
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