PBSS5140T

40V, 1 A PNP low V cgsat BISS transistor
Rev. 04 — 29 July 2008 Product data sheet

1. Product profile

1.1 General description

PNP low Vcgsat Breakthrough In Small Signal (BISS) transistor in a SOT23 (TO-236AB)
small Surface-Mounted Device (SMD) plastic package.

NPN complement: PBSS4140T.

1.2 Features

B Low collector-emitter saturation voltage Vcgsat
B High collector current capability Ic and Icym
B High collector current gain (hgg) at high I
B High efficiency due to less heat generation

1.3 Applications

B General-purpose switching and muting

B LCD backlighting

Bl Supply line switching circuits

B Battery-driven equipment (mobile phones, video cameras and handheld devices)

1.4 Quick reference data

Table 1. Quick reference data

Symbol Parameter Conditions Min Typ Max Unit
Vceo collector-emitter voltage open base - - -40 \
Ic collector current - - -1 A
lem peak collector current single pulse; - - -2 A
tpslms
RcEsat collector-emitter lc = =500 mA; [ - 300 <500 mQ
saturation resistance Ig = -50 mA

[1] Pulse test: t, < 300 ps; &< 0.02.
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40V, 1 A PNP low V cgsat BISS transistor

2. Pinning information

Table 2. Pinning

Pin Description Simplified outline Graphic symbol
base
emitter 3 3
3 collector 1
10 e
2
006aab259
3. Ordering information
Table 3.  Ordering information
Type number Package
Name Description Version
PBSS5140T - plastic surface-mounted package; 3 leads SOT23
4. Marking
Table 4. Marking codes
Type number Marking code [11
PBSS5140T *2H
[1] *=-: made in Hong Kong
* = p: made in Hong Kong
* =t made in Malaysia
* = W: made in China
5. Limiting values
Table 5. Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).
Symbol Parameter Conditions Min Max Unit
Vceo collector-base voltage open emitter - -40 \%
Vceo collector-emitter voltage open base - -40 \%
VEBO emitter-base voltage open collector - -5 \%
Ic collector current - -1 A
lcm peak collector current single pulse; - -2 A
t,<1ms
lem peak base current single pulse; - -1 A
tp<1lms
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Table 5.

Limiting values ...continued

40V, 1 A PNP low V cgsat BISS transistor

In accordance with the Absolute Maximum Rating System (IEC 60134).

Symbol
Prot

Tj
Tam b
Tstg

Parameter Conditions Min Max Unit
total power dissipation Tamp <25 °C
m - 300 mw
2 - 450 mw
junction temperature - 150 °C
ambient temperature -65 +150 °C
storage temperature -65 +150 °C

[1] Device mounted on an FR4 Printed-Circuit Board (PCB), single-sided copper, tin-plated and standard
footprint.

[2] Device mounted on an FR4 PCB, single-sided copper, tin-plated, mounting pad for collector 1 cm?2.

Fig 1.
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Power derating curves

(1) FR4 PCB, mounting pad for collector 1 cm?
(2) FR4 PCB, standard footprint

6. Thermal characteristics

Table 6.

Thermal characteristics

Symbol
Rih(-a)

Parameter Conditions Min Typ Max Unit

thermal resistance from in free air

junction to ambient [ . ) 417 K/W
@ - - 278 K/w

[1] Device mounted on an FR4 PCB, single-sided copper, tin-plated and standard footprint.

[2] Device mounted on an FR4 PCB, single-sided copper, tin-plated, mounting pad for collector 1 cm2.
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40V, 1 A PNP low V cgsat BISS transistor

103 006aab309
=y orce e
Zth(j-a) _— 1
(K/w) 0.75 ¥ =
I . T —
102 0.33 1t T —
=02
T T
0.1 el
; ‘ 005 __—/:/’
10 0.02 :m_,—— T
w 0.01
1 0
0
1
1071
1075 1074 1073 1072 1071 1 10 102 103

tp (s)

FR4 PCB, standard footprint

Fig 2.  Transient thermal impedance from junction to ambient as a function of pulse duration; typical values
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Fig 3. Transient thermal impedance from junction to ambient as a function of pulse duration; typical values
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7. Characteristics

40V, 1 A PNP low V cgsat BISS transistor

Table 7.

Characteristics

Tamp = 25 °C unless otherwise specified.

Symbol

IcBo

Iceo
leBO

hre

VcEsat

RCEsat

VBEsat

VBEon

tq
tr
tO n
ts
t
Lot

fr

Ce

Parameter

collector-base cut-off
current

collector-emitter
cut-off current

emitter-base cut-off
current

DC current gain

collector-emitter
saturation voltage

collector-emitter
saturation resistance

base-emitter
saturation voltage

base-emitter turn-on
voltage

delay time

rise time

turn-on time
storage time

fall time

turn-off time
transition frequency

collector capacitance

Conditions
Veg=-40V;Ig=0A

VCB =-40V, lg= 0A;
T;= 150 °C

Vce=-30V;Ig=0A
Veg=-5V;Ic=0A

Vece=-5V,; Ilc=-1mA
Veg = -5V, Ic =-100 mA
Vce = -5V, Ic = -500 mA
Vee=-5V;Ic=-1A

Ic =-100 mA; Ig = -1 mA
Ic = -500 mA; Ig = =50 mA
lc=-1A;Ilg=-100 mA

Ic = -500 mA; Ig = =50 mA

lc =-1A; Ig = -50 mA
Vece=-5V;Ilc=-1A

Vee=-10V; Ic =-0.5A;
lgon = =25 MA;
Igoff = 25 MA

Vce = -10V; Ic = =50 mA;
f =100 MHz

VCB:_:LOV; IE:ie:OA;
f=1MHz

Min

300
300
250
160

Typ

10
31
41
195
65
260

Max
-100

-100

-100

800

-200
-250
-500
<500

12

Unit
nA
HA

nA

nA

mV
mV
mV
mQ

ns
ns
ns
ns
ns
ns
MHz

pF

1] Pulse test: t, < 300 ps; 6 < 0.02.
p
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40V, 1 A PNP low V cgsat BISS transistor
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40V, 1 A PNP low V cgsat BISS transistor
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Fig 8. Collector-emitter saturation voltage as a
function of collector current; typical values
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Fig 9. Collector-emitter saturation voltage as a
function of collector current; typical values
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Fig 10. Collector-emitter saturation resistance as a
function of collector current; typical values
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Fig 11. Collector-emitter saturation resistance as a
function of collector current; typical values
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40V, 1 A PNP low V cgsat BISS transistor

8. Test information

_IB
90 % / input pulse
(idealized waveform)
~Igon (100 %)
10 %
\
\
\ ~IBoff
\
1
output pulse
=Ic (idealized waveform)
90 %
~Ic (100 %)
10 % V
t
- td — | -— tr» tS tf"
ton toff 006aaa266
Fig 12. BISS transistor switching time definition
Ve Vee
Re Re
) (probe) Vo  (probe) )
oscilloscope ——o0 e——— oscilloscope
- 450Q 450Q o
R2
V| o ¢ o K DUT
R1
77 mgd624
Vee =-10V; Ic = =0.5 A; Igon = =25 MA,; Igosi = 25 mA
Fig 13. Test circuit for switching times
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40V, 1 A PNP low V cgsat BISS transistor

9. Package outline

3.0 11
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‘ OtIS
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Tl o4 | o015
e 19— ] 0.38 0
Dimensions in mm
Fig 14. Package outline SOT23 (TO-236AB)

10. Packing information

Table 8. Packing methods

The indicated -xxx are the last three digits of the 12NC ordering code.[1
Type number Package

Description Packing quantity

3000 10000

PBSS5140T SOT23

4 mm pitch, 8 mm tape and reel -215 -235
[1] For further information and the availability of packing methods, see Section 14
PBSS5140T_4 © NXP B.V. 2008. All rights reserved.
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40V, 1 APNP low V cgsat BISS transistor

11. Soldering
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Fig 16. Wave soldering footprint SOT23 (TO-236AB)
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