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General Purpose Transistors
PNP Silicon

LBCWGILT1G
%OLLECTOR L B CW7O LTlG

1
BASE
3
Featrues 2
We declare that the material of product EMITTER 1
compliance with RoHS requirements. )
MAXIMUM RATINGS
CASE 318-08, STYLE 6
Rating Symbol Value Unit SOT-23 (TO-236AB)
Collector-Emitter Voltage V ceo —45 Vdc
Emitter—Base Voltage V eso -5.0 Vdc
Collector Current — Continuous ¢ - 100 mAdc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation FR— 5 Board, (1) P, 295 mwW
Ta=25°C
Derate above 25°C 1.8 mw/°C
Thermal Resistance, Junction to Ambient Rain 556 °C/IW
Total Device Dissipation
. P Po 300 mw
Alumina Substrate, (2) To=25°C 24 WG
Derate above 25°C ) m
Thermal Resistance, Junction to Ambient Rein 417 °C/IW
Junction and Storage Temperature Ty, Tag -55 to +150 °C

DEVICE MARKING

| LBCWG6GILTLG = H1; LBCW70LT1G= H2

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

| Characteristic Symbol Min Max Unit

OFF CHARACTERISTICS

Collector-Emitter Breakdown Voltage (Ic = —-2.0 mAdc, Iz=0) V (er)cE0 —45 — Vdc
Collector-Emitter Breakdown Voltage (Ic = —-100 pAdc, V =0) V (rjces -50 — Vdc
Emitter—Base Breakdown Voltage (I e= —10 HAdc, | c = 0) V (er)EBO -5.0 — Vdc
Collector Cutoff Current | ceo

(Ve =—20Vdc, 1g=0) — —100 nAdc
(Vee =—20 Vdc, 1 =0, Ta = 100°C) — -10 pAdc

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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LBCWG6ILT1G LBCW70LT1G
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) (Continued)
Characteristic Symbol Min Max Unit
ON CHARACTERISTICS
DC Current Gain hee —
(lc==2.0 mAdc, Ve =-5.0Vdc) BCWG6ILT1 120 260
BCW70LT1 215 500
Collector—Emitter Saturation Voltage V e . _03 vde
(lc ==10 mAdc, Iz =-0.5 mAdc)
Base—Emitter On Voltage V oten _06 _075 Vde
(lc=—2.0 mAdc, V e =—5.0Vdc)
SMALL-SIGNAL CHARACTERISTICS
Output Capacitance Coun _ 70 oF
(1e=0V g =-10Vdc, f = 1.0 MHz)
Noise Figure N, _ 10 dB
(Vee= = 50Vde, Ic=- 02mAdc, Rs=2.0kQ, f= 1.0 kHz, BW =200 Hz)

Ordering Information

Device Marking Shipping
LBCWGEILT1G H1 3000/Tape&Reel
LBCW6ILT3G H1 10000/Tape&Reel
LBCW70LT1G H2 3000/Tape&Reel
LBCW70LT3G H2 10000/Tape&Reel
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e, , NOISE VOLTAGE (nV)

R, SOURCE RESISTANCE ( Q)

R, SOURCE RESISTANCE (Q)

LBCW6IOLT1G LBCW70LT1G

TYPICAL NOISE CHARACTERISTICS
(V. =-5.0Vdc, T ,=25°C)
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Figure 1. Noise Voltage Figure 2. Noise Current
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Figure 3. Narrow Band, 100 Hz Figure 4. Narrow Band, 1.0 kHz
LOM = ————=:
500k : 10 Hz to 15.7KHz
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100k - Noise Figure is Defined as:
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20k B — ~ e 2+4KTR +1 2R ? 4/
~ ~ - NF =20 log , ( T )
1ok 0508 °
5.0k 1 — ) ) . )
2.0k ] — N~ e = Noise Voltage of the Transistor referred to the input. (Figure 3)
— 1.00B -3 I, = Noise Current of the Transistor referred to the input. (Figure 4)
1.0k —= : >0dB K = Boltzman’s Constant (1.38 x 10 - j/°K)
500 -d-_______ 3 0 B - T =Temperature of the Source Resistance (°K)
200 - —-5—0 d|:3 gt R , = Source Resistance (Q)
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Figure 5. Wideband
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V » COLLECTOR-EMITTER VOLTAGE (VOLTS)

V, VOLTAGE (VOLTS)

LBCW69LT1G LBCW70LT1G

TYPICAL STATIC CHARACTERISTICS

T T T Trrrr T - 100 N .
e | - < |1,=25C | | = 400 mA
T,=25°C. = | PULSE WIDTH =300 s~ 350,
08 | £ so| DUTY CYCLE<2.0% N
) 1| 1 /
_ o 300pA /:; 750
o | =1.0mA| || 10mA 50 mA | {100 mA 5w \ "“"_,,2-0-0-;%"'
: 0 — — —
‘ \ o s — _.."1-5'0"-/\’-—-
0.4 O 40 -"'_,-_,..-"" ot
4 — e 100 pA
\ e (_), /"‘-"‘-—'—_—-‘ _,_.--,..-——"_-‘T-_—
Mt I
0.2 \ \. ! N O 20 50pA —
h.\ \.‘- :) /"‘—'—_
| "l-nnu.____ e - f
0 0
0.002 0.0050.010.02 0.05 0.1 0.2 05 1.0 2.0 50 10 20 0 5.0 10 15 20 25 30 35 40

) m , |
I, , BASE CURRENT (mA V o, COLLECTOR-EMITTER VOLTAGE (VOLTS
Figure 6. Collector Saturation Region Figure 7. Collector Characteristics
@
>
14 T E 16 T T TTTT |
T =25°C a *APPLIESfor | /1 ,<h /2
2 = L]
P 0.8
%J [ T T TTT 2E°C 10 125°
10 P o — v for CE(sat) 5Ct0125°C i
/f g h 0
08 - e o} 55°Ct025°C 1T
. VBE(sal)@ I N1g=10 = ~ (@]
. w
° V@V =10V L-oe
oeon@ Ve = 25°C10125°C Tl
0.4 < e
MR [
02 : S | %V =TT S5Che.
VCE(sat)@ICIIB_lo S K -‘Mﬂ [ | l HH
0 T |_,—2.4 l
0.1 0.2 0.5 1.0 20 5.0 10 20 50 100 CD> 0.1 0.2 0.5 1.0 20 5.0 10 20 50 100
| ., COLLECTOR CURRENT (mA) | ., COLLECTOR CURRENT (mA)
Figure 10. “On” Voltages Figure 11. Temperature Coefficients
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LBCWG69OLT1G LBCWY70LT1G
TYPICAL DYNAMIC CHARACTERISTICS
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Figure 12. Current-Gain — Bandwidth Product Figure 13. Capacitance
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Figure 14. Thermal Response
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I ., COLLECTOR CURRENT (nA)
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Figure 15. Typical Collector Leakage Current

+160

LBCW6I9LT1G LBCW70LT1G

DESIGN NOTE: USE OF THERMAL RESPONSE DATA

A train of periodical power pulses can be represented by the
model as shown in Figure 16. Using the model and the device
thermal response the normalized effective transient thermal resis-
tance of Figure 14 was calculated for various duty cycles.

To find Z Y multiply the value obtained from Figure 14 by the
steady state value R , .

Example:
Dissipating 2.0 watts peak under the following conditions:
t,=1.0ms,t,=5.0ms. (D=0.2)
Using Figure 14 at a pulse width of 1.0 ms and D = 0.2, the reading
of r(t) is 0.22.
The peak rise in junction temperature is therefore
AT =r(t) X P, X R, =0.22x 2.0 x 200 = 88°C.
For more information, see AN-569.
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SOT-23
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
A Y14.5M,1982
> L= 2. CONTROLLING DIMENSION: INCH.

5 s DIM INCHES MILLIMETERS

1 2 MIN MAX | MIN | MAX
_>I Ll:l_ _I;I_l ) l 0.1102 | 0.1197 | 2.80 | 3.04
v G 00472 | 0.0551 | 120 | 1.40
00350 | 0.0440 | 0.80 | 1.11
00150 | 0.0200 | 0.37 | 0.50
00701 | 0.0807 | 1.78 | 2.04
0.0005 | 0.0040 | 0.013 | 0.100
0.0034 | 0.0070 | 0.085 | 0.177
00140 | 0.0285 | 035 | 0.69
00350 | 0.0401 | 0.89 | 1.02
00830 | 0.1039 | 210 | 2.64
00177 | 0.0236 | 045 | 0.60

<ln|[F[R|«|T|®|O|O|®= >

0.037
0.037 0.95
0.95
I

0.079
2.0
0.035 l
0.9
I
0.031 inches
08 mm
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