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VOLTAGE [IEIRYVAN oW 225 mwatt | EREE Unit inch(mm)
FEATURES _
Z

* NPN epitaxial silicon, planar design 0.120(3.04) %

» Collector-emitter voltage VCE = 40V 0:110(2.80) g

» Collector current IC = 600mA 3

* Lead free in compliance with EU RoHS 2.0 :ﬁ _

* Green molding compound as per IEC 61249 standard [N i i
0.056(1.40) 3|8
0.047(1.20) sle

0.079(2.00) 0.008(0.20)
MECHANICAL DATA 0.070(1.80) 0.003(0.08)

Case: SOT-23, Plastic

Terminals: Solderable per MIL-STD-750, Method 2026 0.0040.10) 1 1 B l 0.044(1.10)

Approx. Weight: 0.0003 ounces, 0.0084 grams 0.000(0.00) 1 0.035(0.90)

Marking: M2A NPN 0.020(0.50) n

|—| 0.013(0.35)
Fig.34(TOP VIEW)
ABSOLUTE RATINGS
Parameter Symbol Value Units

Collector - Emitter Voltage Vceo 40 \%

Collector - Base Voltage VcBo 75 \%

Emitter - Base Voltage VEBO 6 \

Collector Current - Continuous lc 600 mA

THERMAL CHARACTERISTICS

Parameter Symbol Value Units

Max. Power Dissipation (Note 1) Prot 225 mwW

Thermal Resistance , Junction to Ambient Roeua 556 oC/W

Junction Temperature TJ -55 to +150 °C

Storage Temperature TsTG -55 to +150 °C

Note 1 : Transistor mounted on FR-5 board 1 x 0.75 x 0.062 in.
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ELECTRICAL CHARACTERISTICS

PARAMETER Symbol Test Condition MIN. TYP. MAX. Units
Collector - Emitter Breakdown Voltage V@BR)ICEO |Ic=1.0mA, IB=0 40 - - \
Collector - Base Breakdown Voltage V@BR)ICBO |ICc=10uA, IE=0 75 - - \
Emitter - Base Breakdown Voltage V@BRIEBO [IE=10UA, IC=0 6.0 - - \Y
Base Cutoff Current IsL VCE=60V, VEB=3.0V - - 20 nA
IcEX VCE=60V, VEB=3.0V - - 10 nA
Collector Cutoff Current
le8o VCE=60V, IE=0, : : 10 nA
VCE=60V, IE=0,TJ=125°C 10 uA
Emitter Cutoff Current lEBO VEB=3.0V, IC=0, - - 100 nA
Ic=0.1mA, VCE=10V 35 - -
IcC=1.0mA, VCE=10V 50 - -
IcC=10mA, VCE=10V 75 - -
DC Current Gain hee Ic=10mA, VCE=10V,TJ=125°C 35 - - -
Ic=150mA, VCE=10V (Note 2) 100 - 300
IcC=150mA, VCE=1V (Note 2) 50 - -
Ic=500mA, VCE=10V (Note 2) 40 - -
Collector - Emitter Saturation Voltage VCE(SAT IC=150mA, IB=15mA ; : 0.3 v
(Note 2) AT 11c=500mA, 1B=50mA 1.0
Base - Emitter Saturation Voltage VBE(SAT IC=150mA, IB=15mA 0.6 - 1.2 v
(Note 2) AD - 11c=500mA, 1B=50mA - - 2.0
Collector - Base Capacitance Ccso VcB=10V, IE=0, f=1MHz - - 8.0 pF
Emitter - Base Capacitance CEeBo VcB=0.5V, Ic=0, f=1MHz - - 25 pF
) vcce=3V,VBE=-5V,
Delay Time td IC=150mA,1B=15mA - - 10 ns
. X Vcce=3V,VBE=-5V,
Rise Time tr IC=150mA.IB=15mA - - 25 ns
. Vce=30V,Ic=150mA
Storage Time ts 1B1=182=15mA - - 225 ns
) Vce=30V,Ic=150mA
Fall Time tf 1B1=182=15mA - - 60 ns

Note 2: Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.

SWITCHING TIME EQUIVALENT TEST CIRCUITS

] 1.0to 100us
Duty Cycle ~2.0%
+16V y LY 1.0 to 100us
\ +16VA % Duty Cycle ~2.0%
0 —
2vd Cg*<10pF \_ m
*‘ e~ <2ns T &L -14V L«
L Scope rise time < 4ns <20ns  1N914 -
= AV
*Total shunt capacitance of testjig, connectors, and oscilloscope
Fig.1Turn-OnTime Fig.2Turn-Off Time

August 7,2019-REV.02

PAGE .




PANBIEE

SEMI
CONDUCTOR
g U
1= > Ts=25°C
300 |—. T 0.7 glnsss §
0.6 I
250 — i Ul L LT
T,=100°C ~ sl TN
S 05 T=100C i
200 g S 1 JERBEIEER
< 7] T,=25°C w04 it T T0=150°C—t1
150 > T
0.3 =17
100 o
0.2
50 |—Vce=10V 01
LI vee10Y
0 0.0 L LI
0.1 1 10 100 1000 0.1 1 10 100 1000
Collector Current, Ic (mA) Collector Current, Ic (mA)
Fig. 3. Typical hre vs Collector Current Fig. 4. Typical Vee vs Collector Current
500 12
450 Ic/le=10
1.0
400 T,=150°C
_ Ic/le=10 / _ s
S350 At S os || e
é 300 / = T.=25°C T A
— (] T /”,/”
= 250 L 06 o= e
@ u L7
- 200 / N Ll LAl T=150°C
O 0.4 ¥
> 150 T
/ —TT1 ||| Ts=100°C
100 % 0.2
50 LA T=25C :
BREREE "
0 il 0.0
0.1 1 10 100 1000 0.1 1 10 100 1000
Collector Current, lc (mA) Collector Current, Ic (mA)
Fig. 5. Typical Vce (sat) vs Collector Current Fig. 6. Typical Vee (sat) vs Collector Current
100 - S 4
Py f=1MHz o)
w g 95
o - s 3
g Cis (EB) g 25
© T = Ic = 30mA
= 10 B £ =
= o 2 Ic = 300mA
o J - ¢
© L I~ ] \
Sau g 15—
T - Cos (CB L 3 lo = 10mA
(@) e ° 1 — lo=100mA \
—~ L] O Ic=1mA \
£ 05 |
1 & ¥¥
¥ 0
0.1 1 10 100 > 0001 00t 0.1 1 10 100
Reverse Voltage, Vr (V) Iy, Base Current (mA)
Fig. 7. Typical Capacitances vs Reverse Voltage Fig. 8. Typical Collector Saturation Region

August 7,2019-REV.02 PAGE . 3



PANNIEE

MMBT2222A

MOUNTING PAD LAYOUT

Unit ¢ inch(mm)

zz
S=
28 ~0.031 MIN.
Sl | | (0.80) MIN.
ng ©oF
0037, 2 EB
(0.95) st sl

0.043
(1.10)

0.106
(2.70)

ORDER INFORMATION

» Packing information
T/R - 12K per 13" plastic Reel
T/R - 3K per 7" plastic Reel
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Part No_packing code_Version
MMBT2222A R1_00001
MMBT2222A R2_00001

For example :
RB500V-40_R2_00001

!

Part No.

Serial number

Version code means HF
Packing size code means 13"
Packing type means T/R

|7

2n~5h Code

serial number

serial number
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Disclaimer

® Reproducing and modifying information of the document is prohibited without permission
from Panjit International Inc..

® Panjit International Inc. reserves the rights to m&e changes of the content heren the
document anytime without notification. Please refer to our website Pr the latest
document.

® Panijit International Inc. disclaims any and all liability arising out of the gplication or use of
any product including damages incidentally and consequentially occurred.

® Panijit International Inc. does not assume any and all implied warranties, including warranties
of fitness for particular purpose, non-infringement and merchantability.

® Applications shown on the herein document are examples of standard use and operation.
Customers are responsible in comprehending the suitable use in particular goplications.
Panijit International Inc. makes no representation or warranty that such goplications will be
suitable for the specified use without further testing or modification.

® The products shown herein are not designed and authorized for equipments requiring high
level of reliability or relating to human life and for any applications concerning life-saving
or life-sustaining, such as medical instruments, transportation equipment, aerospace
machinery et cetera. Customers using or selling these products for use in such gplications
do so at their own risk and agree to fully indemnify Panjit International Inc. for any damages
resulting from such improper use or sale.

® Since Panjit uses lot number as the tracking base, please provide the lot number for tracking
when complaining.
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Bipolar Transistors - BJT category:
Click to view products by Panjit manufacturer:

Other Similar products are found below :
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https://www.x-on.com.au/category/semiconductors/discrete-semiconductors/transistors/bipolar-transistors-bjt
https://www.x-on.com.au/manufacturer/panjit
https://www.x-on.com.au/mpn/onsemiconductor/619691c
https://www.x-on.com.au/mpn/onsemiconductor/mch4017tlh
https://www.x-on.com.au/mpn/taitron/mmbt2369tr
https://www.x-on.com.au/mpn/onsemiconductor/bc546116
https://www.x-on.com.au/mpn/onsemiconductor/bc557116
https://www.x-on.com.au/mpn/philips/bsw67a
https://www.x-on.com.au/mpn/onsemiconductor/njvmjd148t4g
https://www.x-on.com.au/mpn/nte/nte123ap10
https://www.x-on.com.au/mpn/nte/nte153mcp
https://www.x-on.com.au/mpn/nte/nte16
https://www.x-on.com.au/mpn/nte/nte195a
https://www.x-on.com.au/mpn/nte/nte92
https://www.x-on.com.au/mpn/taitron/2n4401a
https://www.x-on.com.au/mpn/semiconductors/2n6728
https://www.x-on.com.au/mpn/onsemiconductor/2sa1419ttdh
https://www.x-on.com.au/mpn/onsemiconductor/2sa2126e
https://www.x-on.com.au/mpn/onsemiconductor/2sb1204stle
https://www.x-on.com.au/mpn/toshiba/2sc2712sgrlf
https://www.x-on.com.au/mpn/infineon/sp000011176
https://www.x-on.com.au/mpn/taitron/2n2907a
https://www.x-on.com.au/mpn/taitron/2n3904ns
https://www.x-on.com.au/mpn/taitron/2n3904ns
https://www.x-on.com.au/mpn/semiconductors/2n5769
https://www.x-on.com.au/mpn/rohm/2sc2412kt146s
https://www.x-on.com.au/mpn/onsemiconductor/cph6501tle
https://www.x-on.com.au/mpn/onsemiconductor/mch4021tle
https://www.x-on.com.au/mpn/taitron/mje340
https://www.x-on.com.au/mpn/microchip/jantx2n5416
https://www.x-on.com.au/mpn/rohm/us6t6tr
https://www.x-on.com.au/mpn/onsemiconductor/njl0281dg
https://www.x-on.com.au/mpn/philips/732314d
https://www.x-on.com.au/mpn/onsemiconductor/cph3121tle
https://www.x-on.com.au/mpn/onsemiconductor/cph6021tlh
https://www.x-on.com.au/mpn/onsemiconductor/873787e
https://www.x-on.com.au/mpn/rohm/imz2at108
https://www.x-on.com.au/mpn/rohm/mmst8098t146
https://www.x-on.com.au/mpn/rohm/umx21ntr
https://www.x-on.com.au/mpn/onsemiconductor/mch6102tle
https://www.x-on.com.au/mpn/onsemiconductor/njl0302dg
https://www.x-on.com.au/mpn/onsemiconductor/30a02mhtle
https://www.x-on.com.au/mpn/nte/nte13
https://www.x-on.com.au/mpn/nte/nte26
https://www.x-on.com.au/mpn/nte/nte282
https://www.x-on.com.au/mpn/nte/nte323
https://www.x-on.com.au/mpn/nte/nte350
https://www.x-on.com.au/mpn/nte/nte81
https://www.x-on.com.au/mpn/stmicroelectronics/stx83003ap
https://www.x-on.com.au/mpn/microchip/jantx2n2920l
https://www.x-on.com.au/mpn/microchip/jansr2n2222aub
https://www.x-on.com.au/mpn/centralsemiconductor/cmlt3946egtr
https://www.x-on.com.au/mpn/onsemiconductor/2sa1371dae

