TY Semicondutor

®
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® MAXIMUM RATINGS EMILIER
S0T-23 (TO-236AB)
Rating Symbol Value Unit
Collector—Emitter Voltage V ceo 40 Vdc
Collector—Base Voltage V ceo 60 Vdc
Emitter—Base Voltage V eso 6.0 Vdc
Collector Current — Continuous lc 200 mAdc
® THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR— 5 Board, (1) Po 225 mW
TA = 2500
Derate above 25°C 1.8 mwW/°C
Thermal Resistance, Junction to Ambient Rea 556 *CIW
Total Device Dissipation Po 300 mwW
Alumina Substrate, (2) Ta=25°C
Derate above 25°C 2.4 mW/°C
Thermal Resistance, Junction to Ambient Raa 417 °CIW
Junction and Storage Temperature Ty, Tag -55t0 +150 C
® DEVICE MARKING
I MMBT3904LT1 = 1AM
® ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted.)
| Characteristic Symbol Min Max Unit
OFF CHARACTERISTICS
Collector—Emitter Breakdown Voltage(3) V @riceo 40 — Vdc
(lc=1.0mAdc, | g=0)
Collector-Base Breakdown Voltage V @riceo 60 — Vdc
(Ic=10 pAdc, 1 e=0)
Emitter—Base Breakdown Voltage V BriEso0 6.0 — Vdc
(le=10 pAdc, | c=0)
Base Cutoff Current | BL — 30 nAdc
(Vce=30Vde, Ve =3.0Vdg, )
Collector Cutoff Current | cex — 50 nAdc

(V ce = 30Vde, | es= 3.0Vdc)

1.FR-5=1.0x 0.75x 0.062 in.

2. Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina.

3. Pulse Test: Pulse Width =300 us, Duty Cycle =2.0%.
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® ELECTRICAL CHARACTERISTICS (T , = 25°C unless otherwise noted) (Continued)

I Characteristic Symbol Min Max Unit
ON CHARACTERISTICS (3)
DC Current Gain(1) hee —
(I :=0.1 mAdc, V £=1.0 Vdc) 40 —
(I c=1.0 mAdc, V = 1.0 Vdc) 70 —_—
(I c= 10 mAdc, V = 1.0 Vdc) 100 300
(I c=50mAdc, V = 1.0Vdc) 60 —_
(| .= 100mAdc, V -£=1.0 Vdc) 30 —
Collector—Emitter Saturation Voltage VCE(saI) Vdc
(I .= 10 mAdc, | g= 1.0 mAdc)(3) — 0.2
{l =50 mAdc, | g= 5.0mAdc) — 0.3
Base—Emitter Saturation Voltage(3) V SR Vdc
(I .= 10 mAdc, | g= 1.0mAdc) 0.65 0.85
(I -=50mAdc, | = 5.0mAdc ) — 095
® SMALL-SIGNAL CHARACTERISTICS
Ci t—Gain — Bandwidth Product
urrent—Gain andwi rodu - 300 . MHz
(I c=10mAdc, V ce= 20Vdc, f = 100MHz)
Output Capacitance & g .
(Vce=50Vdc, | =0, f=1.0 MHz) e ’ B
Input Capacitance Cun . 80 of
(Ves=0.5Vde, | c=0, f=1.0 MHz)
Input Impedancen - 10 10 oF
(V ce= 10Vdc, | .= 1.0mAdc, f = 1.0 kHz)
Voltage Feedback Rati
SAtEE s RS he 05 8.0 X10 -
(V ce=10Vde, | ¢ = 1.0 mAdc, f= 1.0 kHz)
Small-Signal Current Gain
h s 100 400 —
(V ce= 10 Vdc, | = 1.0 mAdc, f = 1.0 kHz)
Output Admitta
S PARRHEHES B oe 1.0 40 mhos
(V ce=10 Vdc, | c= 1.0 mAdc, f = 1.0 kHz)
Noise Figure NE . 50 4B
(V ce=5.0Vdc, | c=100pAde, Rs=1.0kQ, f= 1.0 kHz)
® SWITCHING CHARACTERISTICS
Delay Time (V cc= 3.0 Vdc,V g== -0.5Vdc ta — 35 -
Rise Time | c= 10 mAdc, | g1 = 1.0mAdc) 2 — 35
Storage Time (V cc = 3.0Vdc, ts — 200
Fall Time | o= 10 mAdc,l &1 = &2= 10 mAdc) t — 50 =

3. Pulse Test: Pulse Width =300 us, Duty Cycle ==2.0%.
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Figure 1. Delay and Rise Time
Equivalent Test Circuit

Figure 2. Storage and Fall Time
Equivalent Test Circuit

TYPICAL TRANSIENT CHARACTERISTICS
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Figure 7. Storage Time Figure 8. Fall Time
TYPICAL AUDIO SMALL-SIGNAL CHARACTERISTICS
NOISE FIGURE VARIATIONS
(V == 5.0 Vdc, T »= 25°C, Bandwidth = 1.0 Hz)
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h PARAMETERS
(Vee=10Vdc, f=1.0kHz, T »= 25°C)
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Figure 11. Current Gain #5 Figure 12. Output Admittance
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Figure 13. Input Impedance Figure 14. Voltage Feedback Ratio
TYPICAL STATIC CHARACTERISTICS
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Figure 15. DC Current Gain
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Figure 16. Collector Saturation Region
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Figure 17. “ON” Voltages Figure 18. Temperature Coefficients
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