Bias Resistor SMD NPN Transistor Formosa MS
FMUN2211 THRU FMUN2241

List

T 1
Package outline. ... .o i 2
FatUNE S . oo 2
Mechanical data. ... 2
MaXimuUM FatiNgS .o 2~4
Rating and characteristic curves..........oooi i, 5~16
Pinning information.... ... 17
=T G 17
Suggested solderpad layout.........ccooiiiiiii i 17
Packing information. ... 18
Reel PACKING ..o 19
Suggested thermal profiles for soldering processes.............ccoeieenne. ... 19
High reliability test capabilities...........cccooii i 20
@ relsscizsene Page




Bias Resistor SMD NPN Transistor

FMUN2211 THRU FMUN2241

Bias Resistor Transistor
NPN Silicon Surface Mount Transistor
with Monolithic Bias Resistor Network

Features

¢ Simplifies Circuit Design.

* Reduces Board Space and Component Count.

* The SOT-23 package can be soldered using wave or reflow. The
modified gull-winged leads absorb thermal stress during soldering
eliminating the possibility of damage to the die.

* Lead-free parts for green partner, exceeds environmental
standards of MIL-STD-19500 /228

¢ Suffix "-H" indicates Halogen-free part, ex. FMUN2211-H.

Mechanical data
* Epoxy:UL94-VO0 rated flame retardant
* Case : Molded plastic, SOT-23

* Terminals : Solder plated, solderable per
MIL-STD-750, Method 2026

* Mounting Position : Any
* Weight : Approximated 0.008 gram

Package outline
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Dimensions in inches and (millimeters)

PINB_ w

PINC

COLLECTOR
(OUTPUT)

BASE
(INPUT) % PINA
EMITTER
Maximum rati NJgS (AT T,=25°C unless otherwise noted) (GROUND)

RATING Symbol Value UNIT
Collector-Base voltage Veso 50 Ve
Collector-Emitter voltage Veeo 50 Ve
Collector current I 100 MAG
Total device dissipation FR-4 board T, = 25°C Po 246 mW
(Note 1)

Derate above 25°C 1.5 °CIW
Thermal Characteristics

RATING Symbol Value UNIT
Typical Thermal resistance Junction to ambient (Note 1) Ro 508 °C/W
Maximum Temperature for Soldering Purposes, TL 260 °c
Time in Solder Bath 10 Sec
Operating junction temperature range T, -55~+150 °C
Storage temperature range Tsrs -55~+150 °C

Note 1: Device mounted on a FR-4 glass epoxy printed circuit board using the

minimum recommended footprint.
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Bias Resistor SMD NPN Transistor

FMUN2211 THRU FMUN2241

Formosa MS

Resistor Values
Device R1(K) R2(K) Device R1(K) R2(K)
FMUN2211 10 10 FMUN2231 2.2 2.2
FMUN2212 22 22 FMUN2232 4.7 4.7
FMUN2213 47 47 FMUN2233 4.7 47
FMUN2214 10 47 FMUN2234 22 47
FMUN2215 10 o0 FMUN2235 2.2 47
FMUN2216 4.7 o0 FMUN2238 2.2 o0
FMUN2230 1.0 1.0 FMUN2241 100 ©0

Electrical Characteristics (AT T,=25°C unless otherwise noted)

Off Characteristics

Characteristic Symbol Min. Typ. Max. UNIT
Collector-Base Cutoff Current Ve =50V, 1.=0 lcso - - 100 NAqc

Collector-Emitter Cutoff Current Ve =50V, 1;=0 leeo - - 500 nAdc

Emitter-Base Cutoff Current FMUN2211 Vg =6.0V, ;=0 leso - - 0.5 MAc
FMUN2212 - - 0.2
FMUN2213 - -
FMUN2214 - -
FMUN2215 - -
FMUN2216 - -
FMUN2230 - -
FMUN2231 - -
FMUN2232 - -
FMUN2233 - -
FMUN2234 - -
FMUN2235 - -
FMUN2238 - -
FMUN2241 - -

Collector-Base Breakdown Voltage lc=10pA, 1. =0 V ericeo 50 - - Ve
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Collector-Emitter Breakdown Voltage (2) |,=2.0mA, ;=0 Vericeo 50 - - Ve

On Characteristics(2)

Characteristic Symbol Min. Typ. Max. UNIT

DC Current Gain FMUN2211 V=10V, |;=5.0mA hre 35 60 -
FMUN2212 60 100 -
FMUN2213 80 140 -
FMUN2214 80 140 -
FMUN2215 160 350 -
FMUN2216 160 350 -
FMUN2230 3.0 5.0 -
FMUN2231 8.0 15 -
FMUN2232 15 30 -
FMUN2233 80 200 -
FMUN2234 80 150 -
FMUN2235 80 140 -
FMUN2238 160 350 -
FMUN2241 160 350 -

Collector-Emitter Saturation Voltage lc=10mA, 1:=0.3mA Vcesat) - - 0.25 Ve

FMUN2230/FMUN2231 I1;=10mA, 1;=5.0mA

FMUN2215/FMUN2216/FMUN2232 .=10mA, 1;=1.0mA

FMUN2233/FMUN2234/FMUN2235

FMUN2238

2. Pulse Test: Pulse Width <300us, Duty Cycle <2.0%
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Bias Resistor SMD NPN Transistor

FMUN2211 THRU FMUN2241

Formosa M

Electrical Characteristics (AT T,=25°C unless otherwise noted)(Continued)

Off Characteristics(3)

<
)
x

Characteristic Symbol Min. Typ. UNIT

Output Voltage (on) FMUN2211 Vee=5.0V, Ve=2.5V, Ri=1kQ Vo - -
FMUN2212 - -
FMUN2214 - -
FMUN2215 - -
FMUN2216 - -
FMUN2230 - -
FMUN2231 - -
FMUN2232 - -
FMUN2233 - -
FMUN2234 - -
FMUN2235 - -
FMUN2238 - -
FMUN2213 Vee=5.0V, Vs=3.5V, Ri=1kQ - -
FMUN2241 Vee=5.0V, Vs=5.0V, Ri=1kQ -

Output Voltage (off) Vee=5.0V, Ve=0.5V, Ri=1kQ Vo 4.9
FMUN2230 Vee=5.0V, Ve=0.05V, Ri=1kQ
FMUN2215 Vee=5.0V, Vs=0.25V, Ri=1kQ
FMUN2216
FMUN2233
FMUN2238

Input Resistor FMUN2211 R1 7.
FMUN2212 15
FMUN2213 32

FMUN2214 7

FMUN2215 7

FMUN2216 3

FMUN2230 0

FMUN2231 1

FMUN2232 3.

FMUN2233 3.
5
5
5

7

0

0

Ve

000000000 00000
MMM NDNDNON

Ve

10 13 kQ

FMUN2234
FMUN2235
FMUN2238
FMUN2241

Resistor Ratio FMUN2211/FMUN2212/FMUN2213 R1/R2
FMUN2214 .
FMUN2215/FMUN2216/FMUN2238 -
FMUN2241 -
FMUN2230/FMUN2231/FMUN2232 0.8
FMUN2233 0.055
FMUN2234 0.38
FMUN2235 0.038
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3. Pulse Test: Pulse Width <300us, Duty Cycle <2.0%
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Bias Resistor SMD NPN Transistor

Typical Electrical Characteristics (FMUN2211)

Formosa MS
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Bias Resistor SMD NPN Transistor Fo rm osa M S

Typical Electrical Characteristics (FMUN2212)
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Bias Resistor SMD NPN Transistor

Typical Electrical Characteristics (FMUN2213)

Formosa MS
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Bias Resistor SMD NPN Transistor Fo rm osa M S

Typical Electrical Characteristics (FMUN2214)
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Bias Resistor SMD NPN Transistor

Formosa MS

Typical Electrical Characteristics (FMUN2215)
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VcE(satyy COLLECTOR VOLTAGE (VOLTS)

Cop, CAPACITANCE (pF)
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Bias Resistor SMD NPN Transistor

Typical Electrical Characteristics (FMUN2216)

— Ic/lg =10

1

75°C

-25°C

—13

25°C

0 10

20
lc, COLLECTOR CURRENT (mA)

30

40

Figure 26. V cg(sat) versus | ¢

f=1MHz —

TA =25°C 7

0 5 10

15 20

25 30
VR, REVERSE BIAS VOLTAGE (VOLTS)

35

50

40 45 50

Figure 28. Output Capacitance

Vi, INPUT VOLTAGE (VOLTS)

1000

100

10

hrg, DC CURRENT GAIN

100

10

0.1

0.01

lc, COLLECTOR CURRENT (mA)

0.001

Formosa

75°C Ve =10V
I
! =
— Tp=-25°C |
25°C
1 10 100
Ic, COLLECTOR CURRENT (mA)
Figure 27. DC Current Gain
75°C i
!
# N ==
Tp=-25°C
il
1111
_ =
Vo=5V =—
| [
[
0 1 2 3 4 5 6 7 8 9 10

Vin, INPUT VOLTAGE (VOLTS)

Figure 29. Output Current versus Input Voltage

10
/
Ta=-25°C
1
= o~ 25°C
= 75°C
Vo=0.2V—i
0.1
0 10 20 30 40

Ic, COLLECTOR CURRENT (mA)

Figure 30. Input Voltage versus Output Current

50

TEL:886-2-22696661

@ http://www.formosams.com/
7

wuls FAX:886-2-22696141

Pa

ge 10

Document ID | Issued Date Revised Date | Revision Page.

DS-231189 2012/06/27 - A 20




VcE(satyy COLLECTOR VOLTAGE (VOLTS)

Cop, CAPACITANCE (pF)

Bias Resistor SMD NPN Transistor

Typical Electrical Characteristics (FMUN2230)
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VcE(satyy COLLECTOR VOLTAGE (VOLTS)

Cop, CAPACITANCE (pF)

Bias Resistor SMD NPN Transistor F o rm osa

Typical Electrical Characteristics (FMUN2231)
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Bias Resistor SMD NPN Transistor Fo rm osa M S

Typical Electrical Characteristics (FMUN2232)
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VCE(sat), MAXIMUM COLLECTOR

Bias Resistor SMD NPN Transistor Fo rm osa M S

Typical Electrical Characteristics (FMUN2233)
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Figure 50. Input Voltage vs. Output Current
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Bias Resistor SMD NPN Transistor

Typical Electrical Characteristics (FMUN2234)
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Fig.51 Input voltage vs. output current

(ON characteristics)
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Fig.52 Output current vs. input voltage
(OFF characteristics)
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Fig.53 DC current gain vs. output Fig.54 Output voltage vs. output
current current
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Bias Resistor SMD NPN Transistor Formosa MS
FMUN2211 THRU FMUN2241

Typical Application For NPN BRTs

ISOLATED
LOAD

FROM pP OR
OTHERLOGIC

=,

Figure 55. Level Shifter: Connects 12 or 24 Volt Circuits to Logic

+12V
VCC
ouT
| j IN
_ LOAD
Figure 56. Open Collector Inverter: Inverts the Input Signal Figure 57. Inexpensive, Unregulated Current Source
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Bias Resistor SMD NPN Transistor

FMUN2211 THRU FMUN2241

Pinning information

Formosa MS

Pin Simplified outline Symbol
C
PinB Base H w COLLECTOR
PinC Collector BASE % (OUTPUT)
PinE Emitter (INPUT) :
H H EMITTER
(GROUND)
B E
Marking
Type number Marking code
FMUN2211 A8A
FMUN2212 A8B
FMUN2213 A8C
FMUN2214 A8D
FMUN2215 A8E
FMUN2216 A8F
FMUN2230 A8G
FMUN2231 A8H
FMUN2232 A8J
FMUN2233 A8K
FMUN2234 A8L
FMUN2235 A8M
FMUN2238 A8R
FMUN2241 A8U
Suggested solder pad layout
SOT-23
0.037(0.95)
—»
0.037(0.95) ‘4_
‘ 0.079(2.0)
0.035(0.90)
0.031(0.80)
Dimensions in inches and (millimeters)
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Bias Resistor SMD NPN Transistor

Formosa MS

FMUN2211 THRU FMUN2241

Packing information

|
] :_T Lo | | ( b ow
e ru s o\ f i e § n RO B
2 L.I._ L+ |_+ | L l '
/1 ! ]
—] A |- =}
! | . l
: 7
| 1 1 C
T -~ D — W1
unit:mm
ltem Symbol Tolerance SOT-23
Carrier width A 0.1 3.15
Carrier length B 0.1 2.77
Carrier depth C 0.1 1.22
Sprocket hole d 0.1 1.50
13" Reel outside diameter D 2.0 -
13" Reel inner diameter D1 min -
7" Reel outside diameter D 2.0 178.00
7" Reel inner diameter D1 min 55.00
Feed hole diameter D2 0.5 13.00
Sprocket hole position E 0.1 1.75
Punch hole position F 0.1 3.50
Punch hole pitch P 0.1 4.00
Sprocket hole pitch Po 0.1 4.00
Embossment center P1 0.1 2.00
Overall tape thickness T 0.1 0.23
Tape width W 0.3 8.00
Reel width Wi 1.0 12.0
Note:Devices are packed in accor dance with EIA standar RS-481-A and specifications listed above.
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Bias Resistor SMD NPN Transistor

FMUN2211 THRU FMUN2241

Reel packing

Formosa MS

COMPONENT INNER REEL CARTON APPROX.

PACKAGE REELSIZE | REEL SPACING BOX BOX DIA, SIZE CARTON | GROSSWEIGHT
(pcs) (m/m) (pcs) (m/m) (m/m) (m/m) (pcs) (kg)

SOT-23 3,000 4.0 30,000 |183*183*123| 178 382°262*387 | 240,000 11.6

Suggested thermal profiles for soldering processes

1.Storage environment: Temperature=5°C~40°C Humidity=55%+25%
2.Reflow soldering of surface-mount devices

>»| | Critical Zone
-
S Sngll TLto TP
|
Ramp-up :
|
I
L e T e r——- !
1 Tsmax i < : T
Tam - |
B :v_. ____________________ - :
i Tsmin i :
() B o 1
S LY |
s | «— s —> " !
o
1S Preheat Ramp-down
(<]
= |
|
|
|
|
25 T
I‘— t25°C to Peak —»:
Time _> -
3.Reflow soldering
Profile Feature Soldering Condition
Average ramp-up rate(TL to Tp) <3°C/sec
Preheat
-Temperature Min(Tsmin) 150°C
-Temperature Max(Tsmax) 200°C
-Time(min to max)(ts) 60~120sec
Tsmax to Tu
-Ramp-upRate <3°C/sec
Time maintained above:
-Temperature(TL) 217°C
-Time(tL) 60~260sec
Peak Temperature(Tr) 255°C-0/+5°C
Time within 5°C of actual Peak 10~30sec
Temperature(tr)
Ramp-down Rate <6°C/sec
Time 25°C to Peak Temperature <6minutes
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Bias Resistor SMD NPN Transistor

FMUN2211 THRU FMUN2241

High reliability test capabilities

Formosa MS

[tem Test Conditions
1. Steady State Operating Life P,=246mW Test Duration:1000hrs
2. High Temperature Reverse Bias Tj=150C, V.=80% related volage, 1000hrs

-55C(15min) to 150°C(15min)Air to Air Transition Time<20sec Test Cycles: 1000cycle
3. Temperature Cycle

P=2atm Ta=121"C RH=100% Test Duration: 96hrs

4. Autoclave
5. High Temperature Storage Life Ta=150°C Test Duration: 1000hrs
6. Solderability 245°C . 5sec

7. 'E';,gh Temperature High Humidity Reverse  15_g5:C, 854RH, V..=80% related volage, 1000hrs
1as

8. Resistance to Soldering Heat 260°C,10sec
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