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* AEC-Q101 Qualified and PPAP Capable

® S Prefix for Automotive and Other Applications Requiring Unique
Site and Control Change Requirements

® These Devices are Pb—Free, Halogen Free/BFR Free and are RoHS

1 *
Compliant SOT-23 (TO-236)
CASE 318-08
STYLE 6
MAXIMUM RATINGS
Rating Symbol Value Unit COLLI;CTOR

Collector - Emitter Voltage VcEo 25 Vdc

Collector -Base Voltage VeBo 40 Vdc 1

Emitter - Base Voltage VEBO 4.0 Vdc BASE

Collector Current — Continuous Ic 100 mAdc

2

THERMAL CHARACTERISTICS EMITTER

Characteristic Symbol Max Unit
Total Device Dissipation FR-5 Board Pp MARKING DIAGRAM
(Note 1) @Ta = 25°C 225 mwW
Derate above 25°C 1.8 mwW/°C |_|

Thermal Resistance, Junction-to—-Ambient Roga 556 °C/W RO M=

Total Device Dissipation Alumina Pp |_| |_|

Substrate, (Note 2) @Ta = 25°C 300 mw 1

Derate above 25°C 2.4 mW/°C
- - - B RO = Specific Device Code

Thermal Resistance, Junction-to—-Ambient Roua 417 C/wW M - Date Code*

Junction and Storage Temperature Ty, Tstg | -55to +150 °C . = Pb-Free Package
Stresses exceeding Maximum Ratings may damage the device. Maximum (Note: Microdot may be in either location)
Ratings are stress ratings only. Functional operation above the Recommended
Operating Conditions is not implied. Extended exposure to stresses above the *Date Code orientation and/or overbar may
Recommended Operating Conditions may affect device reliability. vary depending upon manufacturing location.

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

. ina=0. . .024 in. 99.5% alumina.
2. Alumina=0.4 X 0.3 x 0.024 in. 99.5% alumina ORDERING INFORMATION

Device Package Shipping’
MMBT6521LT1G SOT-23 3,000/
(Pb-Free) Tape & Reel
SMMBT6521LT1G | SOT-23 3,000/
(Pb-Free) Tape & Reel

tFor information on tape and reel specifications,
including part orientation and tape sizes, please
refer to our Tape and Reel Packaging Specification
Brochure, BRD8011/D.

*For additional information on our Pb-Free strategy and soldering details, please
download the ON Semiconductor Soldering and Mounting Techniques
Reference Manual, SOLDERRM/D.

© Semiconductor Components Industries, LLC, 2011 1 Publication Order Number:
November, 2011 - Rev. 6 MMBT6521LT1/D
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ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

Characteristic | Symbol | Min Max Unit

OFF CHARACTERISTICS

Collector - Emitter Breakdown Voltage V(8R)CEO Vdc
(Ic = 0.5 mAdc, Ig = 0) 25 -

Emitter —Base Breakdown Voltage V(BR)EBO Vdc
(le =10 yAdc, Ic = 0) 4.0 -

Collector Cutoff Current lcBo
(Vcg =30 Vdc, Ig = 0) - 0.5 wAdc

Emitter Cutoff Current lEBO nAdc
(Veg = 5.0 Vdc, I = 0) - 10

ON CHARACTERISTICS

DC Current Gain heg -
(Ic =100 pAdc, Vcg = 10 Vdc) 150 -
(Ic = 2.0 mAdc, Vg = 10 Vdc) 300 600

Collector - Emitter Saturation Voltage VCE(sat) Vdc
(Ic = 50 mAdc, Ig = 5.0 mAdc) - 0.5

SMALL-SIGNAL CHARACTERISTICS

Output Capacitance Cobo oF
(Vg =10 Vdc, Ig = 0, f= 1.0 MHz) _ a5

Noise Figure NF dB
(Ic = 10 uAdc, Vg = 5.0 Vdc, Power Bandwidth = 15.7 kHz, - 3.0
3.0 dB points @ = 10 Hz and 10 kHz)
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Figure 1. Transistor Noise Model

EQUIVALENT SWITCHING TIME TEST CIRCUITS

+3.0V +3.0V

+10.9V 275

10 <ty <500 us—| t |=—
275 DUTY CYCLE = 2%

*Total shunt capacitance of test jig and connectors

Figure 2. Turn-On Time Figure 3. Turn-Off Time
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TYPICAL NOISE CHARACTERISTICS
(Vce = 5.0 Vdc, Ta = 25°C)

20 T T TTT T T TTTT 100 et — e
Ig=1.0mA BANDWIDTH = 1.0 Hz 50 —F——+H BANDWIDTH = 1.0 Hz H
\ i i Rg=0 i ~_lc=10mA Rg ~* H
— ™~ il
N\ 300 A z 2 — ] 300 WA 1]
& X =10 = IS L 100 yA
|<—( N E 5.0 — 4 *
s 70 100 AT c - h ~— [ N
= _ N 2 ‘k —
L Y D ~N © e S~ N Pt
@ 503 - oo20 ~ ~N—F
%. , \\?\ ;E:= Bt 2 10 ~ W L ~—
= —m -
® 10 uA — - —
30 30 uA — == 05 S0 pA P~ —
I 02 10pA] TR~ WaEss
1
2.0 0.1
10 20 50 100 200 500 1k 2k 5k 10k 10 20 50 100 200 500 1k 2k 5k 10k
f, FREQUENCY (Hz) f, FREQUENCY (Hz)
Figure 4. Noise Voltage Figure 5. Noise Current
NOISE FIGURE CONTOURS
(Vce = 5.0 Vdc, Ta = 25°C)
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Figure 6. Narrow Band, 100 Hz Figure 7. Narrow Band, 1.0 kHz

500 k — m.
200k S~ ~ — 10 Hz t0 15.7 kHz
n
= 100k a
I
% 50k —— ~—> — Noise Figure is defined as:

S 20k ~I= ~ en? + 4KTRg + In 2Rg2\1/2
= e L1l NF = 20logq
wn 5 k | NS
& 10d8/ en = Noise Voltage of the Transistor referred to the input. (Figure 3)
B 2k T 2.0dB ln = Noise Current of the Transistor referred to the input. (Figure 4)
£ 1k =—-30dB5 K =Boltzman’s Constant (1.38 x 10-23 j/°K)
S 500 T = Temperature of the Source Resistance (°K)
éb 200 [— 5:0 dEI’ Rs = Source Resistance (Ohms)
100 ~—— 8I.0 dFﬁ
50 = = ===
10 20 30 50 70 100 200 300 500 700 1k

Ic, COLLECTOR CURRENT (uA)
Figure 8. Wideband
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TYPICAL STATIC CHARACTERISTICS
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Figure 10. Collector Saturation Region Figure 11. Collector Characteristics
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fT, CURRENT-GAIN BANDWIDTH PRODUCT (MHz) t, TIME (ns)

hije, INPUT IMPEDANCE (k Q)

MMBT6521LT1G, SMMBT6521LT1G

TYPICAL DYNAMIC CHARACTERISTICS
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Figure 18. Input Impedance
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Figure 19. Output Admittance
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Figure 20. Thermal Response

104 == : 7 DESIGN NOTE: USE OF THERMAL RESPONSE DATA
[~ Vcc =30 Vde / . -
= 10° [ 7 A train of periodical power pulses can be represented by
£ — the model as shown in Figure 21. Using the model and the
Z 102 lceo A2 device thermal response the normalized effective transient
o / Z . . .
< y 4 thermal resistance of Figure 20 was calculated for various
2 1o , duty cycles.
g = 7 > - To find Zgj (), multiply the value obtained from Figure 20
= T S/ | lcso by the steady state value Rgya.
3 7 = AND = Example:
< T loex @ Ve = 3.0 Vde e
S 4ot 1 CEX = YBE(off) = > The MPS6521 is dissipating 2.0 watts peak under the follow-
— — ing conditions:
102 t;y =1.0ms, t =5.0 ms. (D =0.2)
-4 -2 0 +20 +40 +60 +80 +100 +120 +140 +160 Using Figure 20 at a pulse width of 1.0 ms and D = 0.2, the
0 0 T,, JUNCTION TEMPERATURE (°C) reading of r(t) is 0.22.
Figure 21. The peak rise in junction temperature is therefore
AT =1(t) x P(pky x Rgya = 0.22 x 2.0 x 200 = 88°C.
For more information, see ON Semiconductor Application
Note AN569/D, available from the Literature Distribution
Center or on our website at www.onsemi.com.

400 - o The safe operating area curves indicate Ic—Vcg limits of
000 1.0 W\\ the transistor that must be observed for reliable operation.
< ~ PR S tous— I  Collector load lines for specific circuits must fall below the
E < N .

E 100 >~ To- 250N A 1.08 limits indicated by the applicable curve.
E r A S— The data of Figure 22 is based upon Ty(px) = 150°C; T¢ or
3 80 Ta=25°C \‘\\ >~ \\‘ Ty is variable depending upon conditions. Pulse curves are
& 40 i de - ™ valid for duty cycles to 10% provided Tjpk) = 150°C. Ty(pk)
5 ' o~ may be calculated from the data in Figure 20. At high case or
= 20 T,=150°C b T . Lo .
3 e N ambient temperatures, thermal limitations will reduce the
% 0 —- —ICURIREI\IIT LIMIT power that can be handled to values less than the limitations
- - — — — — THERMAL LIMIT imposed by second breakdown.

601 SECOND BREAKDOWN LIMIT

40 1 1 1 1 1 | - 1

2.0 4.0 60 80 10 20 40
Vcg, COLLECTOR-EMITTER VOLTAGE (VOLTS)
Figure 22.
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PACKAGE DIMENSIONS

SOT-23 (TO-236)
CASE 318-08
ISSUE AP

NOTES:

3. MAXIMUM LE,

4. DIMENSIONS

G

1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

AD THICKNESS INCLUDES LEAD FINISH
MINIMUM LEAD THICKNESS IS THE MINIMUM

D AND E DO NOT INCLUDE MOLD FLASH,

D
SEE VIEW C THICKNESS.
3 T \ — THICKNESS OF BASE MATERIAL.
I

PROTRUSIONS, OR GATE BURRS.

E -~ Hg MILLIMETERS INCHES
i DIM| MIN NOM | MAX MIN NOM MAX
A 0.89 1.00 1.1 0.035 | 0.040 [ 0.044
Ijj ; ) A1 [ 0.01 0.06 0.10 0.001 | 0.002 [ 0.004
T b 0.37 0.44 0.50 0.015 | 0.018 [ 0.020
—>| |<— b c 0.09 0.13 0.18 0.003 | 0.005 [ 0.007
|<— e —> D 2.80 2.90 3.04 0110 | 0.114 [ 0.120
E 1.20 1.30 1.40 0.047 | 0.051 [ 0.055
e 1.78 1.90 2.04 0.070 | 0.075 [ 0.081
L 0.10 0.20 0.30 0.004 | 0.008 [ 0.012
k L1 | 035 0.54 0.69 0.014 | 0.021 | 0.029
_L HE| 2.10 2.40 2.64 0.083 | 0.094 | 0.104
i [ 0° — 10° 0° — 10°
A1 STYLE 6:
PIN 1. BASE
2. EMITTER

SOLDERING FOOTPRINT

L 0.95
0.95 0.037
0.037
A O N N
| | T
f f
2.0
0.079
09 N l
0.035 |
f SCALE 10:1 (inTrT;s)
08 _ | -
0.031

3. COLLECTOR

ON Semiconductor and ‘J are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC rese

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 desi

Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

rves the right to make changes without further notice

gn or manufacture of the part. SCILLC is an Equal

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free
Literature Distribution Center for ON Semiconductor USA/Canada
P.O. Box 5163, Denver, Colorado 80217 USA Europe, Middle East and Africa Technical Support:
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada Japan Customer Focus Center
Email: orderlit@onsemi.com Phone: 81-3-5817-1050

ON Semiconductor Website: www.onsemi.com
Order Literature: http://www.onsemi.com/orderlit

For additional information, please contact your local
Sales Representative
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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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