ETL

SEMICONDUCTOR

Switching Transistor

PNP Silicon
3
MMBT3640LT1
1
BASE
3
2 e,?w
EMITTER N
1
MAXIMUM RATINGS
2
Rating Symbol Value Unit
CASE 318-08, STYLE 6
Collector—Emitter Voltage V ceo -12 Vdc SOT-23 (TO-236AB)
Collector—Base Voltage V cso -12 Vdc
Emitter—Base Voltage V eso -4.0 Vdc
Collector Current — Continuous lc -80 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR- 5 Board, (1) Po 225 mw
Ta=25°C
Derate above 25°C 1.8 mw/°C
Thermal Resistance, Junction to Ambient Resa 556 °C/W
Total Device Dissipation Po 300 mW
Alumina Substrate, (2) Ta=25°C
Derate above 25°C 2.4 mw/°C
Thermal Resistance, Junction to Ambient Resa 417 °CIW
Junction and Storage Temperature Ty, Teg -55to +150 °C

DEVICE MARKING

| MMBT3640LT1 = 2J

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted.)

| Characteristic Symbol Min Max Unit
OFF CHARACTERISTICS
Collector—Emitter Breakdown Voltage
V (Rr)cES =12 — Vdc
(I c=-100 pAdc, V ge=0)
Collector—Emitter Sustaining Voltage(1 ) v 1 vd
- — c
(I c= =10 mAdc, | 5= 0) CEOGUS)
Collector—Base Breakdown Voltage
g Vomeso | —12 — vde
(I c=-100 pAdc, | = 0)
Emitter—Base Breakdown Voltage
V @rEBO -4.0 — Vdc
(I e=-100 pAdc, | c=0)
Collector Cutoff Current | ces HAdc
( V CE= —G.OVdC, Vge= O) J— -0.01
(V ce=-6.0Vdc, Vege=0, T a= 65°C) — -1.0
Base Current Current (V ce =—6.0Vdc, Veg=0) lg — -10 nAdc

1.FR-5=1.0x0.75x 0.062 in.
2. Alumina = 0.4 x 0.3 x 0.024 in. 99.5% alumina.
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-6.8V INPUT Z = 100 k

PULSE SOURCE 51 RISE TIME < 1.0 ns

RISE TIME < 1.0 ns = =
PULSE WIDTH =100 ns NOTES: Collector Current = 50 mA,
Zin = 50 OHMS Turn—On and Turn—Off Time

FALL TIME < 1.0ns Base Currents = 5.0 mA.

Figure 1.

SEMICONDUCTOR
MMBT3640LT1
ELECTRICAL CHARACTERISTICS (T a= 25°C unless otherwise noted) (Continued)
| Characteristic Symbol Min Max Unit |
ON CHARACTERISTICS
DC Current Gain hee f—
(I c=-10mAdc, V ce=-0.3 Vdc) 30 120
(l c= —50mAdC, \Y CE= -1.0 VdC) 20 —
Collector—Emitter Saturation Voltage Veegsay Vdc
(I c==10mAdc, | g=-1.0 mAdc) — -0.2
(I c=-50 mAdc, | g=-5.0 mAdc) — -0.6
(I c=-10 mAdc, | g=-1.0 mAdc, T »=65°C) — -0.25
Base—Emitter Saturation Voltage V BEsa Vdc
(I c=-10mAdc, | g=-0.5 mAdc) -0.75 -0.95
(I c=-10mAdc, | g=-1.0 mAdc) -0.8 -1.0
(I c=-50mAdc, | g=-5.0 mAdc) — -1.5
SMALL-SIGNAL CHARACTERISTICS
Current-Gain — Bandwidth Product(3),(4) . 500 . MHz
(I c=-10mAdc, V ce= -5.0Vdc, f = 100MHz)
Output Capacitance c 35 F
(V s ==5.0Vdc, 1 e= 0, f = 1.0 MHz) obo - ' P
| -
nput Capacitance Cou o 35 oF
(Veg=-0.5Vvdc, | c=0, f=1.0 MHz)
SWITCHING CHARACTERISTICS
Delay Time (V cc=-6.0 Vdc,V ggen=—1.9Vdc, tg — 10 ns
Rise Time | c=-50 mAdc, | g1 = —5.0 mAdc) tr — 30 ns
Storage Time (V cc=-6.0 Vdc, ts — 20 ns
Fall Time | c=-50 mAdc,| g1= | 5= —5.0 mAdc) ts — 12 ns
Turn—On Time ton ns
(V cc=-6.0 Vdc, | c=-50 mAdc, V egon=—1.9Vdc,| s =—5.0 mAdc) — 25
(V cc= =15 Vdc, | ¢= =10 mAdc, | 5= =5.0 mAdc) — 60
Turn—Off Time t off ns
(V cc=-6.0 VdC, |c=-50 mAdc, \Y EB(oﬁ)z_l.gde, lgi=1g=-5.0 mAdC) — 35
(V cc= -15 VdC, | c= -10 mAdC, lg1=1g=-0.5 mAdC) — 75
3. Pulse Test: Pulse Width < 300 ps, Duty Cycle < 2.0%.
Vg =-6.0V Vee=15V
Veg=+19V
5.0k 130
v 50V V out
0. out 0.1mF
Vin TO SAMPLING SCOPE 1 50k

PULSE SOURCE
RISETIME <1.0ns =
PULSE WIDTH = 200 ns
Zin = 50 OHMS
FALLTIME <1.0 ns

L TO SAMPLING SCOPE
~ INPUT Z =100 k
RISE TIME < 1.0 ns

NOTES: Collector Current = 10 mA,
Turn—-On and Turn—Off Time
Base Currents = 0.5 mA.

Figure 2.
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MMBT3640LT1
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Figure 3. DC Current Gain Figure 4.%On” Voltages
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Figure 5. Collector Saturation Region Figure 6. Temperature Coefficients
=
I
S 2000 — 11— 50 TTTTI
g ]
3 | T.,=25°C T,=25°C
§ f= 100 MHz Viee=-10V "
a - ’
T 1000 T ‘ It
= ~ e
[a) -1.0V . —~ —
S 800 7 L 20 o
=) . T = \\\\ C oo
<ZE // ] [ —
< 600 7 O Cio
I / zZ
z o =Z
gl 400 o 0
<
= <
IEII:J O 0.7
5 %)
L{ 200 0.5
5 -1.0 -20 -3.0 -5.0-7.0-10 -20 -30 -50 -70-100 -0.2 -0.3 -0.5-0.7 -1.0 -20 -80 -5.0-7.0 -10 -20

| ¢, COLLECTOR CURRENT (mA)
Figure 7. Current—-Gain — Bandwidth Product
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Figure 8. Capacitance
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