V\/’N\tek" MMUN2211 THRU MMUN2241

Incorporated NPN Silicon Epitaxial Planar Transistor

for switching and interface circuit and
drive circuit applications

Resistor Values

Type R1 (K) R2 (K) Marking 3
MMUN2211 10 10 A8A )
1.Base 2.Emitter 3.Collector

MMUN2212 22 22 A8B SOT-23 Plastic Package
MMUN2213 47 47 A8C
MMUN2214 10 47 A8D
MMUN2215 10 © A8E Collector

(Output)
MMUN2216 4.7 L A8F R1

Base
MMUN2230 1 1 A8G (Input)
R2

MMUN2231 2.2 2.2 A8H
MMUN2232 4.7 4.7 A8J Emitter

(Common)
MMUN2233 4.7 47 A8K
MMUN2234 22 47 A8L
MMUN2235 2.2 47 A8M
MMUN2238 2.2 w A8R
MMUN2241 100 ) A8U

Absolute Maximum Ratings (T, = 25 °C)

Parameter Symbol Value Unit
Collector Base Voltage Vceo 50 V
Collector Emitter Voltage Vceo 50 \Y
Collector Current Ic 100 mA
Total Power Dissipation Piot 200 mwW
Junction Temperature T, 150 °C
Storage Temperature Range Ts -55to + 150 °C
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V\PN\T@k MMUN2211 THRU MMUN2241

Incorporated NPN Silicon Epitaxial Planar Transistor

Characteristics at T,= 25 °C

Parameter Symbol Min. Max. Unit
DC Current Gain
atVCE= 10 V, |C=5mA MMUN2211 hFE 35 - -
MMUN2212 hee 60 - -
MMUN2213 hee 80 - -
MMUN2214 hee 80 - -
MMUN2215 hee 160 - -
MMUN2216 hee 160 - -
MMUN2230 hee 3 - -
MMUN2231 hee 8 - -
MMUN2232 hee 15 - -
MMUN2233 hee 80 - -
MMUN2234 hee 80 - -
MMUN2235 hee 80 - -
MMUN2238 hee 160 - -
MMUN2241 hee 160 - -
Caotll\e/zz;o: ?gs\;a Cutoff Current loso i 100 nA
Caotll\e/zio: E(;n{}ter Cutoff Current loco ) 500 nA
Emitter Base Cutoff Current
atVgg=6V MMUN2211 leso - 0.5 mA
MMUN2212 leso - 0.2 mA
MMUN2213 leso - 0.1 mA
MMUN2214 leso - 0.2 mA
MMUN2215 leso - 0.9 mA
MMUN2216 leso - 1.9 mA
MMUN2230 leso - 4.3 mA
MMUN2231 leso - 2.3 mA
MMUN2232 IEBO - 1.5 mA
MMUN2235 IEBO - 0.2 mA
MMUN2238 IEBO - 4 mA
MMUN2241 leso - 0.1 mA
Collector Base Breakdown Voltage
at o= 10 pA ° Veericeo 50 - v
Collector Emitter Breakdown Voltage
atlc=2mA Viericeo 50 B v
Collector Emitter Saturation Voltage
atlg= 10 mA, Ig=0.3 mA VcEsat - 0.25 \
at |C= 10 mA, |B= 5mA MMUN2230 VCEsat - 0.25 \
MMUN2231 VcEsat - 0.25 V
atlc=10 mA, Iz=1mA MMUN2215 VcEsat - 0.25 V
MMUN2216 VcEsat - 0.25 \Y
MMUN2232 VcEsat - 0.25 V
MMUN2233 VcEsat - 0.25 V
MMUN2234 VcEsat - 0.25 V
MMUN2235 VcEsat - 0.25 \%
MMUN2238 VcEsat - 0.25 \%
HEE O EE O T ———
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WL MMUN2211 THRU MMUN2241

V\PN\t CK

Incorporate % NPN Silicon Epitaxial Planar Transistor

_

Characteristics at T,=25°C

Parameter Symbol Min. Max. Unit
Output Voltage (on)
atVec=5V,Vg=25V,R =1KQ MMUN2211 VoL - 0.2 Y
MMUN2212 VoL - 0.2 Y
MMUN2214 VoL - 0.2 Y
MMUN2215 VoL - 0.2 \Y
MMUN2216 VoL - 0.2 \Y
MMUN2230 VoL - 0.2 \Y
MMUN2231 VoL - 0.2 V
MMUN2232 VoL - 0.2 V
MMUN2233 VoL - 0.2 V
MMUN2234 VoL - 0.2 V
MMUN2235 VoL - 0.2 V
MMUN2238 VoL - 0.2 \Y
atVec=5V,Vg=35V,R . =1KQ MMUN2213 VoL - 0.2 Y
atVec=5V,Vg=5V,R . =1KQ MMUN2241 VoL - 0.2 Y
Output Voltage (off)

atVec=5V,Vg=0.5V,R.=1KQ Vo 4.9 - Y
atVec=5V,Vg=0.05V,R.=1KQ MMUN2230 Vou 4.9 - V
atVec=5V,Vg=0.25V,R = 1KQ MMUN2215 Vou 4.9 - V
MMUN2216 Vo 4.9 - V
MMUN2233 Vo 4.9 - V
MMUN2238 Vo 4.9 - V

Input Resistor MMUN2211 R1 7 13 KQ

MMUN2212 R1 15.4 28.6 KQ

MMUN2213 R1 32.9 61.1 KQ

MMUN2214 R1 7 13 KQ

MMUN2215 R1 7 13 KQ

MMUN2216 R1 3.3 6.1 KQ

MMUN2230 R1 0.7 1.3 KQ

MMUN2231 R1 1.5 2.9 KQ

MMUN2232 R1 3.3 6.1 KQ

MMUN2233 R1 3.3 6.1 KQ

MMUN2234 R1 15.4 28.6 KQ

MMUN2235 R1 1.54 2.86 KQ

MMUN2238 R1 1.54 2.88 KQ

MMUN2241 R1 70 130 KQ
Resistor Ratio MMUN2211/MMUN2212/MMUN2213 R1/R2 0.8 1.2 -
MMUN2214 R1/R2 0.17 0.25 -
MMUN2215/MMUN2216/MMUN2238 R1/R2 - - -
MMUN2241 R1/R2 - - -
MMUN2230/MMUN2231/MMUN2232 R1/R2 0.8 1.2 -
MMUN2233 R1/R2 0.055 0.185 -
MMUN2234 R1/R2 0.38 0.56 -
MMUN2235 R1/R2 0.038 0.056 -

EE— T EE L R ———
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Typical Characteristics

Pp, POWER DISSIP ATION (MILLIWATTS)

)

hpe. DC CURRENT GAIN (NORMALIZED)

Ic, COLLECTOR CURRENT (mA)

MMUN2211 THRU MMUN2241

NPN Silicon Epitaxial Planar Transistor
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Incorporated NPN Silicon Epitaxial Planar Transistor

Typical Characteristics

n MMUN2211 MMUN2211
|<—( 1 | I I I - I E‘IOOO — i i
- — Ic/lg=10 TA=-25C —— N — Ve =10V
Q — | 25C] I TAC 75T
x [~ <§’: A=
e} o
l_ o,
Q 0.1 5T 2 _ "/ ol
= >~ o
m P4 -~ o -25C
= = 25C
Sa & 100 Za
'_
=3 =
2 i
; 0.01 T
< ) -
= 0
= (@)
3 e
W 0.001 L1
N 0 20 40 60 80 < 1 10 100
Ic, COLLECTOR CURRENT (mA) Ic, COLLECTOR CURRENT (mA)
Figure 7. VCE(sat)vs. | C Figure 8. DC Current Gain
MMUN2212 MMUN2212
4 —
] 100 75°C = 25°C
f=1MHz - &E‘ e — é ]
[ IE=0A = 10 TA=-25
g 3 TA=25C 7 =z /7
3 i 7
Pz o
< o) 1 %
=N 3
O 2 o NN
2 N—_ z 111
% T o 01 %
>, \\\ E HH
[s} —_ '
o 1 Q
O o.01 %
J HH —
It Vo=5V -
0.001 '
% 10 20 30 40 50 0 2 4 6 8 10
VR, REVERSE BIAS VOL TAGE (VOLTS) Vin, INPUT VOLTAGE (VOLTS)
Figure 9. Output Capacitance Figure 10. Output Current vs. Input Voltage
MMUN2212 | MMUN2213
100 ] G 10 7
_ Fvp=o02v E E Ic/Ig=10 Ta=-25C =2
S = —7
e} Ta=-25C . o [ e
25C 75°C
= | — O
w 10 e — O 1 7 —
g ———25C7 W 7 —=
= e 75C =i 7 i i
— _— o+
c //’ 22 A
z =
g 1 2 o1
= 2
S =
£
g J/
0
0.1 o 0.01
0 10 20 30 40 50 O 0 20 40 60 80
Ic, COLLECTOR CURRENT (mA) Ic, COLLECTOR CURRENT (mA)
Figure 11. Input V oltage vs. Output Current Figure 12. VCE(sat) Vvs: I
EE— T EE L R ——

Ver1.53 -5- www.wpmtek.com



Wamtek:

In

corporated

Typical Characteristics

MMUN2211 THRU MMUN2241

NPN Silicon Epitaxial Planar Transistor
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Figure 15. Output Current vs. Input Voltage
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Figure 16. Input Voltage vs. Output Current
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MMUN2211 THRU MMUN2241

NPN Silicon Epitaxial Planar Transistor
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MMUN2211 THRU MMUN2241

NPN Silicon Epitaxial Planar Transistor

- MMUN2232 10 MMUN2232
= FEz=c % Vo=5V = Vo =02V
[ //## 25°C @
= / o} Ta = -25
g " H = AT
oc 111 L — -
3 i ‘f_? ;Eﬁ 75°C
x 1 l g 1 25C
o 1 e
5 K c
I 2
4 TaA=-25C T
3 z
o 01 { z
o <
© I >
0.1
0'010 2 4 6 8 0 10 20 30
Vin, INPUT VOLTAGE (VOL TS) Ic, COLLECTOR CURRENT (mA)
Figure 25. Output Current vs. Input Voltage Figure 26. Output Voltage vs. Input Current
MMUN2233 MMUN2233
1 ; 1000
o) = Ic/Ig =10
5
z L
5 < 75°C B S
— —~ < - T =~
2P o1l £ 100 %"z 25°C
e = 75°C e =
A — i Ta = -25C
Lt . o
NG 25°C %
<C — _ _oE Y O
g = Ta=-25C °
o 0.01 O 1o
== "
3 [T
LD’ N
w
= VGE=10V
0.001 1 L LI
2 7 12 2 17 2 27 32 1 10 100

Ver1.53

Ic, COLLECTOR CURRENT (mA)
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Incorporated NPN Silicon Epitaxial Planar Transistor

MMUN2211 Series

TYPICAL APPLICATIONS FOR NPN BRTs

I
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Figure 32. Level Shifter: Connects 12 or 24 Volt Circuits to Logic
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Figure 33. Open Collector Inverter: Inverts Figure 34. Inexpensive, Unregulated Current Source
the Input Signal
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PACKAGE OUTLINE

MMUN2211 THRU MMUN2241

NPN Silicon Epitaxial Planar Transistor

Plastic surface mounted package; 3 leads

SOT-23

=®

bp a
|
Ll
I |w I
5 QL
D
| |-
UNIT A B bp C D E He A1 Lp
mm 1.40 2.04 0.50 0.19 3.10 1.65 3.00 0.100| 0.50
0.95 1.78 0.35 0.08 2.70 1.20 2.20 0.013] 0.20

WPMtek reserves the right to make changes to the product specification and data in this document without notice. WPMtek makes no warranty,
representation or guarantee regarding the suitability of its products for any particu lar purpose, nor does WPMtek assume any liability arising from the
application or use of any products or circuits, and specifically disclaims any and all liability, including without limitation special, consequential or
incidental damages. Any enquiry ,please write to sales@wpmtek.com for futher information.
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