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TECHNICAL DATA

Bias Resistor Transistor MUN2112
PNP Silicon Surface Mount Transistor With MUN2113
Monolithic Bias Resistor Network Motorots .
preferred devices
This new series of digital transistors is designed to replace a single device and
its external resistor bias network. The BRT (Bias Resistor Transistor) contains a
single transistor with a monolithic bias network consisting of two resistors; a PNP SILICON
series base resistor and a base-emitter resistor. The BRT eliminates these indi- BIAS RESISTOR
vidual components by integrating them into a single device. The use of a BRT can TRANSISTOR
reduce both system cost and board space. The device is housed in the SC-59
package which is designed for low power surface mount applications.
¢ Simplifies Circuit Design
e Reduces Board Space c
e Reduces Component Count a1 ouT)
¢ Power dissipation of 200 milliwatts on standard FR5/G10 glass epoxy (|E1)°—W_
printed circuit board and up to 400 milliwatts on ceramic or Thermal Clad™ R2 $
substrates using recommended footprint £
e The SC-59 package can be soldered using wave or reflow. The modified (GND)
gull-winged leads absorb thermal stress during soldering eliminating the
possibility of damage to the die.
¢ Available in 8 mm embossed tape and reel
Add a “T1” suffix to the part number to order the 7 inch/3000 unit reel.
Add a “T3" suffix to the part number to order the 13 inch/10,000 unit reel.
1
CASE 318D-03, STYLE 1
(SC-59)
MAXIMUM RATINGS (T p = 25°C unless otherwise noted)
Rating Symbol Value Unit
Collector-Base Voltage VeBo 50 Vdc
Collector-Emitter Voltage VCEO 50 Vdc
Coliector Current Ic 100 mAdc
Total Power Dissipation @ Tp = 25°C Po 200 mW
Derate above 25°C 1.6 mw/°C
Thermal Resistance — Junction to Ambient RoJA 625 oCW
Operating and Storage Temperature Range T Tstg -85 to +150 o
DEVICE MARKING AND RESISTOR VALUES
Device Marking R1 (K) R2 (K)
MUN2111 6A 10 10
MUN2112 6B 22 22
MUN2113 6C 47 47

* Device mounted on a glass epoxy printed circuit board using the mimimum recommended footprint shown on page 6
Thermal Clad 1s a registered trademark of the Bergquist Company

Preferred devices are Motorala recommended chaices for future use and best overall value
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ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted) ‘ - 2-7 - 9 0
l Characteristic l Symbol [ Min [ Typ [ Max [ Unit |
OFF CHARACTERISTICS
Cotlector-Base Cutoff Current (Vcg =50 V, Ig =0) IcBO — — 100 nAdc
Collector-Emitter Cutoff Voltage (Vcg =50 V, Ig = 0) ICEO — — 500 nAde
Emitter-Base Cutoff Current MUN2111 IEBO — — 0.5 mAdc
(Veg=6.0V,Ig=0) MUN2112 — - 0.2
MUN2113 — — 0.1
Collector-Base Breakdown Voltage (I = 10 pA, Ig = 0) V(BR)CBO 50 - - Vdc
Collector-Emitter Breakdown Voltage* (ic = 2.0 mA, Ig = 0) V(BR)CEO 50 —_ —_ Vdc
ON CHARACTERISTICS*
DC Current Gain MUN2111 hFE 35 60 — —
(Ve =10V, Ig = 5.0 mA) MUN2112 60 100 —
MUN2113 80 140 —
Collector-Emitter Saturation Voltage VCE(sat) — — 0.25 Vde
(lc=10mA, Ig = 3.0 mA)
input Voltage (on) VoL Vdc
(Voc=5.0V,Vg =25V, R = 1.0kQ) MUN2111 - - 0.2
MUN2112 - - 0.2
(Ve =5.0V,Vg=35V,R_=1.0kQ) MUNZ2113 - - 0.2
Input Voltage (off) (Voc = 5.0 V, Vg = 0.5V, Rl = 1.0 k) VOH 49 - - Vde
Input Resistor . MUN2111 R1 7.0 10 13 k ohms
MUN2112 15.4 22 28.6
MUN2113 329 47 61.1
Resistor Ratio R1/R2 0.9 1.0 1.1 —

* Pulse Test Pulse Width < 300 us, Outy Cycle < 2 0%
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Figure 1. Derating Curve
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TYPICAL ELECTRICAL CHARACTERISTICS — MUN2111 T- Z"[ - 9 @
7
= ; 1000 ——
= — — Vee=10V 1
= [ Iclg=10 a
g S
g 3
z g 4
<} _— < Ta=75C
= =
= g é/ 3 100 — —25°C
o A — = e — 5
g N — = -25°C
A Y ] w
= . el T
=2 = g
= 3
b3 Q
= <
& 001 10
= 0 20 40 60 80 1 10 100
Ic. COLLECTOR CURRENT (mA) Ic, COLLECTOR CURRENT (mA)
Figure 2. VCE(sat) versus Ic Figure 3. DC Current Gain
4 T | 100 S
f=1MHz 75°C 25°C =
g=0V = ]
3 , Ta=25°C z 0 ',(' Tp =-25°C
Q N @ 9 £
= 2 S~ § H
£ 5 [
s uOJ 0.1 , .
=) | am
& 3 f
© 001 =4 Vo=5V
; %
0 X
0 10 20 30 40 50 0.001 0 1 2 3 4 5 6 7 8 9 10
VR, REVERSE BIAS VOLTAGE (VOLTS) VN, INPUT VOLTAGE {VOLTS)
Figure 4. Output Capacitance Figure 5. Output Current versus Input Voltage
100 F
E Vg=02V
2
ar
g 10 Ta=-25°C
w
[©]
5
o
>
-
=2
a
Z 1
£
>
0.1
0 10 20 30 40 50

Ic, COLLECTOR CURRENT (mA)

Figure 6. Input Voltage versus Qutput Current

MUN2111/D MOTOROLA
3



MOTOROLA SC (XSTRS/R F) HoE D WE b3b7254 00937484 0 BEMOTH

TYPICAL ELECTRICAL CHARACTERISTICS — MUN2112 I -277-90
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TYPICAL ELECTRICAL CHARACTERISTICS — MUN2113 T-27- 9 @
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MINIMUM RECOMMENDED FOOTPRINTS FOR SURFACE MOUNTED APPLICATIONS

Surface mount board layout is a critical portion of the total
design. The footprint for the semiconductor packages must be
the correct size to insure proper solder connection interface

1.9

I (0.074)

between the board and the package. With the correct pad
geometry, the packages will self align when subjected to a

solder reflow process.
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SC-59 POWER DISSIPATION

The power dissipation of the SC-59 is a function of the col-
lector pad size. This can vary from the minimum pad size for
solderingto the pad size given for maximum power dissipation.
Power dissipation for a surface mount device is determined by
TJ(max). the maximum rated junction temperature of the die,
RgJA, the thermal resistance from the device junction to ambi-
ent; and the operating temperature, TA. Using the values pro-
vided on the data sheet, Pp can be calculated as follows:

TJ(max) — TA
ReJA

The values for the equation are found in the maximum rat-
ings table on the data sheet. Substituting these values into the

Pp=

equation for an ambient temperature T of 25°C, one can
calculate the power dissipation of the device which in this case
is 200 milliwatts.

150°C - 25°C

PD = ——" _ 200 milliwatts
D= "0.625°C/mwW miliwa

The 0.625°C/mW assumes the recommended collector pad
area of 37 mil2 on a glass epoxy printed circuit board to
achieve a power dissipation of 200 milliwatts using the foot-
print shown. Another alternative would be to use a ceramic
substrate or an aluminum core board such as Thermal Clad.
Using a board material such as Thermalclad, a power dissipa-
tion of 400 milliwatts can be achieved using the same footprint.

MOUNTING PRECAUTIONS

The melting temperature of solder is higher than the rated
temperature of the device and the entire device is heated to a
hightemperature; therefore, failure to complete soldering with-
in a short time could result in device failure. Therefore, the
following items should always be observed in order to mini-
mize the thermal stress to which the devices are subjected.
* Always preheat the device
¢ The deita temperature between the preheat and soldering

should be 100°C or less*
¢ When preheating and soldering, the temperature of the

leads and the case must not exceed the maximum
temperature ratings as shown on the data sheet. When
using infrared heating with the reflow soldering method, the
difference in temperatures of the case and the leads shall
be A10°C or less.

MOTOROLA
8

¢ The soldering temperature and time shall not exceed 260°C
for more than 10 seconds.

¢ When shifting from preheating to soldering, the maximum
temperature gradient shall be 5°C or less

* After soldering has been completed, the device should be
allowed to cool naturally for three minutes or more. Gradual
cooling should be used as the use of forced cooling will
increase the temperature gradient and result in latent
mechanical stress

¢ One should not apply mechanical stress or shock during
cooling
*Soldering a device without preheating can cause excessive

thermal shock and stress which can result in damage to the

device.

MUN2111/D
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T-27-90
OUTLINE DIMENSIONS

STYLE1
PIN1 EMITTER

2 BASE

3 COLLECTOR

__._L NOTES
1 DIMENSIONING AND TOLERANCING PER ANSI

T Y15 5M 1982.
3 2 CONTROLLING DIMENSION MILLIMETERS

S
2 1 MILLIMETERS | INCHES
f i ? MIN | MAX | MIN | MAX

5
5

270 | 310 ] 01063101220
. ' 130 [ 170 | 00512] 00669
! ""“D 100 | 130 [ 00394 00511
|<—G—> 035 | 050 1 00138] 0019

170 | 210 [ 0067000826
0013 1 0100 | 00005 | 00040
00 ] 026 [ 00040400102
020 { 060 | 00079]00236
125 165 | 00493 ) 00649
250 | 300 [00985] 01181

W XX OO O @ >

CASE 318D-03
(SC-59)

Motorola reserves the nght to make changes without further notice to any products herein to improve reliabiiity, function or design. Motorola does not assume
any hability ansing out of the application or use of any product or circutt described herein; neither does it convey any license under its patent nghts nor the nghts
of others. Motorola products are not designed, intended, or authorized for use as companents in systems intended for surgical implant into the body, or other
apphcations intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personai
injury or death may occur. Should Buyer purchase or use Motorola products for any such uninténded or unauthorized application, Buyer shall indemnify and
hold Motorola and its officers, employees, subsidiaries, affilates, and distnbutors harmless against all claims, costs, damages, and expenses, and reasonable
attorney fees ansing out of, directly or indirectly, any claim of personal injury or death assoctated with such unintended or unauthorized use, even if such claim

alleges that Motorola was negligent regarding the design or manufacture of the part. Motorola and @ are registered trademarks of Motorola, Inc. Motoraola,
Inc 1s an Equai Opportunity/Affirmative Action Employer.
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