NSTB1002DXV5T1G,
NSTB1002DXV5TS5G

Preferred Devices

Dual Common
Base-Collector Bias

Resistor Transistors
NPN and PNP Silicon Surface Mount
Transistors with Monolithic Bias

Resistor Network

The BRT (Bias Resistor Transistor) contains a single transistor with
a monolithic bias network consisting of two resistors; a series base
resistor and a base—emitter resistor. These digital transistors are
designed to replace a single device and its external resistor bias
network. The BRT eliminates these individual components by
integrating them into a single device. In the NSTB1002DXV5T1G
series, two complementary devices are housed in the SOT-553
package which is ideal for low power surface mount applications
where board space is at a premium.
e Simplifies Circuit Design
® Reduces Board Space
® Reduces Component Count
® Available in 8 mm, 7 inch Tape and Reel
® These are Pb—Free Devices

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted, common for Q;
and Q», — minus sign for Q1 (PNP) omitted)
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SOT-553
CASE 463B

MARKING DIAGRAM

Value
5 o
Rating Symbol | Q1 | Q2 Unit U9 M
Collector-Base Voltage VeBo -40 50 Vdc o =
| S Iy i
Collector-Emitter Voltage VcEo -40 50 Vdc 1
Collector Current Ic -200 | 100 | mAdc U9 = Specific Device Code
THERMAL CHARACTERISTICS M = Date Code
_ = = Pb-Free Package
Characteristic (Note: Microdot may be in either location)
(One Junction Heated) Symbol Max Unit
Total Device Dissipation Ta =25°C Pp 357 (Note 1) mwW
Derate above 25°C 2.9 (Note 1) | mW/°C ORDERING INFORMATION
Thermal Resistance - Roia 350 (Note 1) | °C/W A .
Junction-to-Ambient Device Package Shipping
Characteristic NSTB1002DXV5T1G| SOT-553 4 mm pitch
(Both Junctions Heated) Symbol Max Unit (Pb-Free)| 4000/Tape & Reel
Total Device Dissipation Ta =25°C Pp 500 (Note 1) | mW NSTB1002DXV5T5G| SOT-553 2 mm pitch
Derate above 25°C 4.0 (Note 1) | mw/°C (Pb-Free)| 8000/Tape & Reel
Thermal Resistance - Roia 250 (Note 1) | °C/W
Junction-to-Ambient
Junction and Storage Temperature T3 Tstg | —55t0 +150 °C z;zfzggetcigsgﬁizzf recommended choices for future use

Maximum ratings are those values beyond which device damage can occur.
Maximum ratings applied to the device are individual stress limit values (not
normal operating conditions) and are not valid simultaneously. If these limits are
exceeded, device functional operation is not implied, damage may occur and
reliability may be affected.
1. FR-4 @ Minimum Pad
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NSTB1002DXV5T1G, NSTB1002DXV5T5G

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

Characteristic | Symbol | Min | Typ Max Unit
Q1 TRANSISTOR: PNP
OFF CHARACTERISTICS
Collector —Emitter Breakdown Voltage (Note 2) V(BR)CEO -40 - Vdc
Collector-Base Breakdown Voltage V(BR)CBO -40 - Vdc
Emitter —-Base Breakdown Voltage V(BR)EBO -5.0 - Vdc
Base Cutoff Current IgL - -50 nAdc
Collector Cutoff Current lcex - -50 nAdc
ON CHARACTERISTICS (Note 2)
DC Current Gain hgg -
(Ic =-0.1 mAdc, Vcg = -1.0 Vdc) 60 -
(Ic =-1.0 mAdc, Vcg = -1.0 Vdc) 80 -
(Ic =-10 mAdc, Vcg = —1.0 Vdc) 100 300
(Ic =-50 mAdc, V¢g = -1.0 Vdc) 60 -
(Ic = =100 mAdc, Vg = -1.0 Vdc) 30 -
Collector —Emitter Saturation Voltage VCE(sat) Vdc
(Ic = -10 mAdc, Ig = -1.0 mAdc) - -0.25
(Ic = =50 mAdc, Ig = -5.0 mAdc) - -04
Base —Emitter Saturation Voltage VBE(sat) Vdc
(Ic = =10 mAdc, Ig = -1.0 mAdc) -0.65 -0.85
(Ic = =50 mAdc, Ig = -5.0 mAdc) - -0.95
SMALL-SIGNAL CHARACTERISTICS
Current—Gain — Bandwidth Product fr 250 - MHz
Output Capacitance Cobo - 4.5 pF
Input Capacitance Cibo - 10.0 pF
Input Impedance hie 2.0 12 kQ
(Vcg =-10 Vdc, Ic = -1.0 mAdc, f = 1.0 kHz)
Voltage Feedback Ratio hre 0.1 10 X 1074
(Vce =-10 Vdc, Ic = -1.0 mAdc, f = 1.0 kHz)
Small -Signal Current Gain hte 100 400 -
(Vce =-10 Vdc, Ic = -1.0 mAdc, f = 1.0 kHz)
Output Admittance hoe 3.0 60 umhos
(Vce =-10 Vdc, Ic = -1.0 mAdc, f = 1.0 kHz)
Noise Figure nF - 4.0 dB
(VCE =-5.0 Vdc, Ic =-100 MAdC, Rs=1.0 ke, f=1.0 kHz)
SWITCHING CHARACTERISTICS
Delay Time (Vgg = -3.0 Vdc, Vgg = 0.5 Vdc) tq - 35
ns
Rise Time (Ic = -10 mAdc, Igq = -1.0 mAdc) tr - 35
Storage Time (Ve = -3.0 Vdc, I = -10 mAdc) ts - 225
ns
Fall Time (Ig1 =2 = -1.0 mAdc) tf - 75
Q2 TRANSISTOR: NPN
OFF CHARACTERISTICS
Collector-Base Cutoff Current lceoO - - 100 nAdc
(VCB =50V, IE = O)
Collector-Emitter Cutoff Current IceO - - 500 nAdc
(VCB =50V, Ig = 0)
Emitter-Base Cutoff Current leBO - - 0.1 mAdc
(VEB =6.0,1c=5.0 mA)

2. Pulse Test: Pulse Width <300 us; Duty Cycle < 2.0%.
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NSTB1002DXV5T1G, NSTB1002DXV5T5G

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

Characteristic | Symbol | Min | Typ | Max | Unit

ON CHARACTERISTICS

Collector-Base Breakdown Voltage V(BRrR)CBO 50 - - Vdc
(Ic =10 uA, Ig=0)

Collector-Emitter Breakdown Voltage V(BR)CEO 50 - - Vdc
(|C =20mA lg= 0)

DC Current Gain hgg 80 140 -
(Vce =10V, Ic = 5.0 mA)

Collector-Emitter Saturation Voltage VCE(sAT) - - 0.25 Vdc
(Ic =10 mA, Ig = 0.3 mA)

Output Voltage (on) VoL - - 0.2 Vdc
(VCC =50V, Vg = 25V, R = 1.0 kQ)

Output Voltage (off) VoH 4.9 - - Vdc
(VCC =50V, Vg = 0.5V, R = 1.0 kQ)

Input Resistor R1 33 47 61 kQ

Resistor Ratio R1/R2 0.8 1.0 1.2

2. Pulse Test: Pulse Width <300 us; Duty Cycle < 2.0%.
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Figure 1. Derating Curve
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TYPICAL ELECTRICAL CHARACTERISTICS — PNP TRANSISTOR

NSTB1002DXV5T1G, NSTB1002DXV5T5G
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Figure 2. DC Current Gain
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NSTB1002DXV5T1G, NSTB1002DXV5T5G

TYPICAL ELECTRICAL CHARACTERISTICS — NPN TRANSISTOR

o
o W= 1000 ———r
= —— Ig/lg=10 V=10V ]
u —— 111
=z T
= Tpa=75°C
S Z aai
=z S — 25°C _
o = T o
E) — é 4‘:: -25°C
= Ta=-25c = 25 S 10 =
8 " 8
= 75°C | a
g 0.1 0
= =
=
g
' 0.01
£ 0 20 40 50 104 10 100
Ic, COLLECTOR CURRENT (mA) Ic, COLLECTOR CURRENT (mA)
Figure 3. Vcg(sat) Versus Ic Figure 4. DC Current Gain
1 I MI=—=—=
f=1MHz _| 756 —— 0. :
\ Ig =0 mA | ! —
0.8 Ta =25°C — = 10 = Ta=-25°C
_ N\ g g = ==—=
55_’ E III V4
S 06 e 1 FI E’ /
= g H
= S S H
Q [a s
T 04 g od %@
<< 15 =
S i} o
a8 = Il
S o
© 02 S 0.01
© }
1 Vo=5V
0 0.001 |
0 10 20 30 40 50 0 2 4 6 8 10
Vg, REVERSE BIAS VOLTAGE (VOLTS) Vin, INPUT VOLTAGE (VOLTS)
Figure 5. Output Capacitance Figure 6. Output Current versus Input Voltage
100 —
— Vg=02V
& Ta=-25°C oC
@ A
g ///__ 2 (I‘_
= 10 — — 75°C
L
[©] T
5 =
S ==
= A
o
=
£
>
0.1
0 10 20 30 40 50

Ic, COLLECTOR CURRENT (mA)

Figure 7. Input Voltage versus Output Current

http://onsemi.com
5



NSTB1002DXV5T1G, NSTB1002DXV5T5G

PACKAGE DIMENSIONS

SOT-553
XV5 SUFFIX
CASE 463B-01
ISSUE B
NOTES:
1. DIMENSIONING AND TOLERANCING PER
A le— ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETERS
L 3. MAXIMUM LEAD THICKNESS INCLUDES
LEAD FINISH THICKNESS. MINIMUM LEAD
| | THICKNESS IS THE MINIMUM THICKNESS
5 4 A _f OF BASE MATERIAL.
E He MILLIMETERS INCHES
01 2 3 DIM| MIN NOM [ MAX MIN NOM MAX
- 7 A 0.50 0.55 0.60 0.020 | 0.022 | 0.024
|HLA gy NN gy b 0.17 0.22 0.27 0.007 0.009 0.011
c 0.08 0.13 0.18 0.003 | 0.005 | 0.007
-l b spL > c D | 150 | 160 | 170 | 0.059 | 0.063 | 0.067
€ E 1.10 1.20 1.30 0043 | 0047 [ 0.051
|$| 0.08 (0.003® | X |Y| e 0.50 BSC 0.020 BSC

L 010 | 020 | 0.30 0.004 | 0.008 | 0.012
He | 150 | 160 | 1.70 0.059 | 0.063 [ 0.067

SOLDERING FOOTPRINT*
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I
| |
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SCALE 20:1 (inTh”;S)
*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

ON Semiconductor and d are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes without further notice
to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
“Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All
operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. SCILLC does not convey any license under its patent rights
nor the rights of others. SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or death may occur. Should
Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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