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SYSTEM:

THD < 0.07%, into 6 ohms, both channels driven

>65dB

>70dB

LOUDSPEAKERS:

composite drivers, ported

domes, shielded

FM TUNER SECTION:

CD SECTION:

>65dB

>96dBr

> 94dBr

GENERAL:

(both channels driven)

Harman Kardon is a trademark of Harman International Industries, 
Incorporated, registered in the United States and/or other countries. 

Harman International Industries, Incorporated.

iPod is a trademark of Apple Inc., registered in the U.S. and other countries. 

means that an electronic accessory has been designed to connect specifically 
to iPod and has been certified by the developer to meet Apple performance 
standards. Apple is not responsible for the operation of this device or its 
compliance with safety and regulatory standards.

Please register your product at www.harmankardon.com. You’ll need your 
product’s serial number. At the same time, you can choose to be notified 
about new products and/or special promotions.

TECHNICAL SPECIFICATIONS
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FRONT-PANEL CONTROLS
CONTROLLER AND AMPLIFIER

Note: Controls are the same for all models. 

The MAS 100 and MAS 110 use touch-sensitive controls. To use a control, tap 
gently on its lit icon.

NOTE: Controls are the same for all models. 

Power: Turns the MAS 100/MAS 110 on or places it in Standby mode. To 
completely power off the unit, unplug the power supply.

Message Display: The time and messages are displayed 
in this two-line text display. 

CD Slot: Load compatible discs here.

Skip/Scan Forward/Reverse: These buttons function diffe-
rently, depending on the current source:

iPod, CD or USB: Press and release to skip to the next track. Press 
the reverse button twice to skip to the previous track. Press and hold to scan 
forward or reverse within a track.

Radio: Press and release to select the next programmed preset station. 
Press and hold to scan quickly through the stations. When you release the 
button, the tuner continues to scan until it finds a station of acceptably strong 
signal quality, and then it stops. To stop the scan before a station is found, 
press the button again.

Play/Pause: Each tap toggles between the Play and Pause functions. 

Stop: Fully stops playback.

Eject: When a CD is loaded, tap here to eject it.

USB Port A: Connect a compatible USB device here to enjoy playback 
of audio MP3 or WMA files. Although most USB flash and hard-disk drives in 
the FAT32 file format, as well as many MP3 players, are compatible with the 
MAS 100 and MAS 110 systems, due to the wide variety of manufacturers, 
playback cannot be guaranteed. Do not connect an iPod or iPhone to this port. 
Do not connect a personal computer or any peripherals to this port.

Line-In Jack (Line Input): Connect a 3.5mm male- 
to-male cable (not included) to the headphone or line-level 
output on a portable player or other device. 

Headphone Jack: Outputs a stereo signal for private 
listening through most headphones that are equipped with 
a 3.5mm plug.

Volume Control: Increases or decreases the volume. 

Message Display Skip/Scan Forward/Reverse

USB Port

LINE-IN Input
Play/Pause

Headphone

Eject
Stop

Volume

Power

CD Slot
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REAR-PANEL CONNECTIONS
AMPLIFIER

Right and Left Speaker Output Terminals: Use two-conductor 
speaker wire to connect each set of terminals to the correct speaker. 
Remember to observe the correct polarity (positive and negative con-
nections).

Input From Controller: Connect the included ribbon cable to this 
connector and to the corresponding connector on the MAS controller. 
This cable passes audio signals from the controller to the amplifier, and 
it transfers AC power from the amplifier to the controller. If this cable 
is ever damaged, do not use it, and contact Harman Kardon, Inc., for a 
replacement.

AC Power Input: After you have made all other connections, plug the 
AC power cord into this receptacle and into an unswitched wall outlet.

AC Power 
Input

Right Speaker 
Output

Input From 
Controller

Left Speaker 
Output
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REMOTE CONTROL FUNCTIONS

Power: Turns the MAS 100/MAS 110 on or off. To completely power 
off the unit, unplug the power supply.

Sleep: Each press increases the time until turn-off, from 10 to 90 
minutes, in increments of 10 minutes. The next press after the 90 min-
utes setting turns off the Sleep function.

Source Selectors: Selects a source input. Each press of the Line 
In or Digital In Buttons toggles among the available analog (Line Input on 
right-side panel; TV, AUX or Phono Input on rear panel) or digital audio 
inputs (Coaxial 1 or 2, Optical 1 or 2), respectively. Press the Bridge 
Button to select an iPod docked in The Bridge II.

Display: Adjusts the brightness of the Message Display when hold 
pressed for more than one second in every mode or access to some 
special information on DAB mode if less than one second. In DAB mode, 
selects station-defined information when pressed for less than one 
second. Each press changes the brightness: Full, Half or Off. When the 
display is fully dimmed while the system is turned on, the LED inside 
the Volume Knob and the LED behind the Power Button will remain lit to 
remind you that the system is still on. 

Settings: Accesses menus for Speaker Setup (tone controls), Time 
Setup (clock), Alarm Setup, System Version and System Reset. See the 
Operation section for more information.

Back: Returns to previous menu level.

Info: Displays status of current source.

Radio: When FM band is in use, each press toggles between the 
PS (Program Service) and RT (Radio Text) RDS information, if avail-
able. When a DAB radio station is playing, press this button to access 
the menu system for the DAB tuner. See pages 14 and 15 for more 
information.

Audio CD: Displays CD Text information, if available. Each press 
displays the following items: Song, Artist, Album. 

USB or Data CD: Scrolls all ID3 tag information for current 
source, if available. Each press displays the following individual 
items: Song, Artist, Album, File type, Folder, then back to scrolling. If 
ID3 tags are not available, the filename will appear.

Time: Displays elapsed track time for the current Audio CD (no effect 
on data CDs or other sources). Each additional press changes the display 
as follows: remaining track time, elapsed disc time, remaining disc time, 
then back to elapsed track time.

/ /  Navigation Buttons: Use the  and  Buttons to 
scroll forward and reverse through the Settings Menus, or through lists of 
content, and press the Enter Button to make selections. Press the Back 
Button to return to the previous menu or content level.

Enter: Selects a menu item, or saves setting changes and returns to 
the previous menu level.

Clear: Clears the current preset station or a playlist entry.

Radio: To delete the current preset station, press the Clear Button 
while it is playing.

Playlist: While programming a playlist, press to delete the track just 
entered. After the playlist has been saved by pressing the Stop Button, 
press the Clear Button to delete the entire playlist. To delete a single 
track, stop play, press the Check Button repeatedly until the desired 
track appears and press the Clear Button. Press the Play Button to exit 
Check mode.

Program/Memory: Used to program playlists and radio presets. 

Radio: If the current station has not been programmed into a 
preset, press Program/Memory and press the Enter Button to store 
the station at the current preset number, or use the Numeric Keys to 
enter a different preset number. The new preset will overwrite the 
existing one. 

USB or CD (Audio or Data): Press the Program Button 
to begin Program Mode. Add tracks to the playlist by using the Skip/
Scan Transport Controls or the Numeric Keys to select the track, then 
press the Program Button to enter the selection. Add up to 99 files. 
Press Play to play the playlist, or Stop to save the playlist without 
playing it. During playback, the order of the track in the playlist will 
appear on the left, with the disc’s track number to the right. See 
page 16.

Check: After a playlist has been programmed and play has been 
stopped, each press of the Check Button displays the tracks in the 
playlist.

Eject: When a CD is loaded, press this button to eject it.

FM Mode: Used with FM radio, each press toggles between Stereo 
and Monaural playback.

Auto Store: Scans through all frequencies, searching for stations 
with acceptably strong signal quality, and stores them as presets. 

Random: Each press turns Random playback mode (shuffle) on or off. 
This mode plays the tracks of the current disc or drive in random order.

Transport Controls
Track-Skip/Tuning Up/Down: These buttons function differ-
ently, depending on which source has been selected:

iPod, CD or USB: Press and release to skip to the next track. 
Press the reverse button twice to skip to the previous track.

Radio: Press and release the Track Skip Buttons to tune to the 
next higher or lower station by one frequency increment. Press 
and hold to scan quickly through the stations. 

Scan Forward/Reverse: Press and hold to scan forward or in 
reverse within a track when the iPod, CD or USB sources are playing.

Play/Pause: Each tap toggles between the Play and Pause func-
tions.

Stop: Fully stops playback.

harman/kardon MAS 100 / MAS 110 / MAS 1 Service Manual

Page 5 of 57



REMOTE CONTROL FUNCTIONS

Preset/Folder +/–: Selects a preset station or folder on a USB 
or data CD.

Radio: Each press changes to the next or previous preset station, if 
any have been programmed.

USB or Data CD: Press once to open the current folder.Each 
additional press changes to the next or previous folder. After 3 seconds, 
the first track in the new folder will begin playing.

Mute: Press to temporarily silence the speakers. Press again to restore 
audio. Muting is canceled if the MAS 100/MAS 110 is turned off.

Volume +/–: Increases or decreases the volume. Press and hold to 
change the volume more quickly.

Numeric Keys: Used to enter track numbers, radio stations or 
preset numbers, or while adjusting the clock and alarm times.

–10 and +10 Numeric Key: Used with a USB device or CD to 
quickly advance through a large number of tracks. Each press of these 
keys changes to the next or previous track in increments of 10.

Sleep

Display
Settings

Time

Enter

Program/Memory

Power

Source Selectors

Info
Back

/ / Navigation

Clear

Eject
FM Mode

Transport Controls

Preset/Folder +/–

Numeric Keys

–10 Numeric Key

Check
Random

Auto Store

Volume +/–

Mute

+10 Numeric Key
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IRS2092
PROTECTED DIGITAL AUDIO AMPLIFIER

 
Features

� Integrated analog input Class D audio amplifier 
driver in a small 16 pin package 

� Floating inputs enable easy half bridge 
implementation 

� Programmable bidirectional over-current 
protection with self-reset function 

� Programmable preset deadtime for improved 
THD performances 

� Start and stop click noise reduction 
� High noise immunity 
� �100 V ratings deliver up to 500 W in output 

power 
� Operates up to 800 kHz 
� RoHS compliant 

 
 
 
Typical Applications 
� Home theater systems 
� Mini component stereo systems 
� Powered speaker systems 
� General purpose audio power amplifiers 

 

Product Summary 

VOFFSET (max) � 100 V 
Io+ 1.0 A 

Gate driver 
Io - 1.2 A 

Selectable Deadtime 25/40/65/105 ns 

OC protection delay (max) 500 ns 

DC offset <20 mV 

PWM frequency ~800 kHz 

Error amplifier open loop gain >60 dB 

THD+N* (1kHz, 50W, 4�) 0.01 % 
Residual Noise* 
(AES-17 Filter) 200 µVrms 

    * measured with recommended circuit 

Package Options 

SOIC16N                  PDIP16 

 

Typical Connection Diagram 
 

IRS2092
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TLC080, TLC081, TLC082, TLC083, TLC084, TLC085, TLC08xA
FAMILY OF WIDE-BANDWIDTH HIGH-OUTPUT-DRIVE SINGLE SUPPLY

OPERATIONAL AMPLIFIERS
SLOS254B – JUNE 1999 – REVISED NOVEMBER 1999

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265

� Wide Bandwidth . . . 10 MHz
� High Output Drive

–  IOH . . . 57 mA at VDD – 1.5
–  IOL . . . 55 mA at 0.5 V

� High Slew Rate
–  SR+ . . . 16 V/µs
–  SR– . . . 19 V/µs

� Wide Supply Range . . . 4.5 V to 16  V
� Supply Current . . . 1.9 mA/Channel
� Ultra-Low Power Shutdown Mode

IDD . . . 125 µA/Channel
� Low Input Noise Voltage . . . 8.5 nV√Hz
� Wide VICR . . . 0 to VDD – 1
� Input Offset Voltage . . . 60 µV
� Ultra-Small Packages

–  8 or 10 Pin MSOP (TLC080/1/2/3)

description

Introducing the first members of TI’s new BiMOS general-purpose operational amplifier family—the TLC08x.
The BiMOS family concept is simple: provide an upgrade path for BiFET users who are moving away from
dual-supply to single-supply systems and demand higher ac and dc performance. With performance rated from
4.5 V to 16 V across commercial (0°C to 70°C) and an extended industrial temperature range (–40°C to 125°C),
BiMOS suits a wide range of audio, automotive, industrial and instrumentation applications. Familiar features
like offset nulling pins, and new features like MSOP PowerPAD packages and shutdown modes, enable higher
levels of performance in a multitude of applications.

Developed in TI’s patented LBC3 BiCMOS process, the new BiMOS amplifiers combine a very high input
impedance, low-noise CMOS front end with a high-drive Bipolar output stage—thus providing the optimum
performance features of both. AC performance improvements over the TL08x BiFET predecessors include a
bandwidth of 10 MHz (an increase of 300%) and voltage noise of 8.5 nV/√Hz (an improvement of 60%). DC
improvements include an ensured VICR that includes ground, a factor of 4 reduction in input offset voltage down
to 1.5 mV (maximum) in the standard grade, and a power supply rejection improvement of greater than 40 dB
to 130 dB. Added to this list of impressive features is the ability to drive ±50-mA loads comfortably from an
ultra-small-footprint MSOP PowerPAD package, which positions the TLC08x as the ideal high-performance
general-purpose operational amplifier family.

FAMILY PACKAGE TABLE

DEVICE NO. OF PACKAGE TYPES
SHUTDOWN UNIVERSALDEVICE CHANNELS MSOP PDIP SOIC TSSOP
SHUTDOWN EVM BOARD

TLC080 1 8 8 8 — Yes

TLC081 1 8 8 8 —

TLC082 2 8 8 8 — — Refer to the EVM
Selection Guide

TLC083 2 10 14 14 — Yes
Selection Guide
(Lit# SLOU060)

TLC084 4 — 14 14 20 —
(Lit# SLOU060)

TLC085 4 — 16 16 20 Yes

Copyright  1999, Texas Instruments IncorporatedPRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

1

2

3

4

8

7

6

5

NULL
IN–
IN+

GND

SHDN
VDD
OUT
NULL

TLC080
D, DGN OR P PACKAGE

(TOP VIEW)

PowerPAD is a trademark of Texas Instruments Incorporated.
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IRFI4212H-117P
Features
� Integrated half-bridge package
� Reduces the part count by half
� Facilitates better PCB layout
� Key parameters optimized for Class-D

audio amplifier applications
� Low RDS(ON) for improved efficiency
� Low Qg and Qsw for better THD and

improved efficiency
� Low Qrr for better THD and lower EMI
� Can delivery up to 150W per channel into

4� load in half-bridge configuration
amplifier

� Lead-free package

Description
This Digital Audio MosFET Half-Bridge is specifically designed for Class D audio amplifier applications. It
consists of two power MosFET switches connected in half-bridge configuration. The latest process is used
to achieve low on-resistance per silicon area. Furthermore, Gate charge, body-diode reverse recovery,
and internal Gate resistance are optimized to improve key Class D audio amplifier performance factors
such as efficiency, THD and EMI. These combine to make this Half-Bridge a highly efficient, robust and
reliable device for Class D audio amplifier applications.
Absolute Maximum Ratings �

Parameter Units
VDS Drain-to-Source Voltage V
VGS Gate-to-Source Voltage
ID @ TC = 25°C Continuous Drain Current, VGS @ 10V A
ID @ TC = 100°C Continuous Drain Current, VGS @ 10V
IDM Pulsed Drain Current �

PD @TC = 25°C Power Dissipation � W
PD @TC = 100°C Power Dissipation �

Linear Derating Factor  W/°C
EAS Single Pulse Avalanche Energy� mJ
TJ Operating Junction and °C
TSTG Storage Temperature Range

Soldering Temperature, for 10 seconds
(1.6mm from case)
Mounting torque, 6-32 or M3 screw

Thermal Resistance �
Parameter Typ. Max. Units

R�JC Junction-to-Case � ––– 7.1 °C/W
R�JA Junction-to-Ambient (free air) ––– 65

18
7.0

0.14

10lb�in (1.1N�m)

-55  to + 150

300

41

Max.

6.8
44

 ±20
100

11

VDS 100 V
RDS(ON) typ. @ 10V 58 m�
Qg typ. 12 nC
Qsw typ. 6.9 nC
RG(int) typ. 3.4 �
TJ max 150 °C

Key Parameters �

G1, G2 D1, D2 S1, S2
Gate Drain Source

TO-220 Full-Pak 5 PIN

����������	
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DMP3020LSS
Document number: DS31263 Rev. 4 - 2 www.diodes.com  

May 2008
© Diodes Incorporated

DMP3020LSS

N
E

W
 P

R
O

D
U

C
T

SINGLE P-CHANNEL ENHANCEMENT MODE FIELD EFFECT TRANSISTOR 

Features
�� Low On-Resistance 

�� 14m� @ VGS = -10V 
�� 25m� @ VGS = -4.5V 

�� Low Gate Threshold Voltage 
�� Low Input Capacitance 
�� Fast Switching Speed  
�� Low Input/Output Leakage 
�� Lead Free By Design/RoHS Compliant (Note 2) 
�� "Green" Device (Note 4) 
�� Qualified to AEC-Q101 Standards for High Reliability

Mechanical Data 
�� Case: SOP-8L 
�� Case Material: Molded Plastic, “Green” Molding Compound.

UL Flammability Classification Rating 94V-0 
�� Moisture Sensitivity:  Level 1 per J-STD-020D 
�� Terminals Connections: See Diagram 
�� Terminals: Finish - Matte Tin annealed over Copper lead 

frame.  Solderable per MIL-STD-202, Method 208 
�� Marking Information: See Page 3 
�� Ordering Information: See Page 3 
�� Weight: 0.072g (approximate) 

SOP-8L
S

D

D

G

D

D

S

S

TOP VIEW

Internal Schematic
TOP VIEW

Maximum Ratings @TA = 25°C unless otherwise specified  

Characteristic Symbol Value Units
Drain-Source Voltage VDSS -30 V
Gate-Source Voltage VGSS �20 V
Drain Current (Note 1)                                       Steady 
                                                                           State 

TA = 25°C 
TA = 70°C 

ID
-12
-6 A

Pulsed Drain Current (Note 3) IDM -40 A

Thermal Characteristics
Characteristic Symbol Value Unit

Total Power Dissipation (Note 1) PD 2.5 W
Thermal Resistance, Junction to Ambient R�JA 50 °C/W

Operating and Storage Temperature Range TJ, TSTG -55 to +150 °C

Electrical Characteristics @TA = 25°C unless otherwise specified 

Characteristic Symbol Min Typ Max Unit Test Condition
OFF CHARACTERISTICS (Note 5) 
Drain-Source Breakdown Voltage BVDSS -30 � � V VGS = 0V, ID = -250�A
Zero Gate Voltage Drain Current IDSS � � -1 �A VDS = -30V, VGS = 0V 
Gate-Source Leakage IGSS � � �100 nA VGS = �20V, VDS = 0V 
ON CHARACTERISTICS (Note 5) 
Gate Threshold Voltage VGS(th) -1 � -2 V VDS = VGS, ID = -250�A

Static Drain-Source On-Resistance RDS (ON)
��
�

11.6
18.6

14
25 m�

VGS = -10V, ID = -8A 
VGS = -4.5V, ID = -5A 

Forward Transconductance gfs � 12 � S VDS = -10V, ID = -12A 
Diode Forward Voltage (Note 5) VSD -0.5 � -1.1 V VGS = 0V, IS = -2A 
DYNAMIC CHARACTERISTICS 
Input Capacitance Ciss � 1655 � pF
Output Capacitance Coss � 286 � pF
Reverse Transfer Capacitance Crss � 240 � pF

VDS = -20V, VGS = 0V 
f = 1.0MHz 

Notes: 1. Device mounted on 2 oz. Copper pads on FR-4 PCB with R�JA = 50°C/W. 
2. No purposefully added lead. 
3. Pulse width �10�S, Duty Cycle �1%.
4. Diodes Inc.'s "Green" policy can be found on our website at http://www.diodes.com/products/lead_free/index.php. 
5. Short duration pulse test used to minimize self-heating effect.
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DMP3020LSS

Fig. 1 Typical Output Characteristic

0

4

8

12

16

20

0 1 2 3 4
-V , DRAIN-SOURCE VOLTAGE (V)DS

-I
, D

5

R
A

IN
C

U
R

R
E

N
T

 (
A

)
D

V  = -1.5VGS

V  = -2.0VGS

V  = -2.5VGS

V  = -3.0VGS

V  = -4.0VGS

V  = -10VGS

Fig. 2  Typical Transfer Characteristic

0

4

8

12

16

20

1 1.5 2 2.5 3 3.5
-V , GATE-SOURCE VOLTAGE (V)GS

-I
, D

R
A

IN
 C

U
R

R
E

N
T

 (
A

)
D

T  = -55°CA

T  = 25°CA

T  = 85°CAT  = 125°CA

T  = 150°CA

Fig. 3  Typical On-Resistance 
vs. Drain Current and Gate Voltage 

0

0.005

0.01

0.015

0.02

0.025

0.03

0 6 12 18 24 30
-I , DRAIN-SOURCE CURRENT (A)D

R
, D

R
A

IN
-S

O
U

R
C

E
O

N
-R

E
S

IS
TA

N
C

E
 (

)
D

S
(O

N
)

�

V  = -4.5VGS

V  = -10VGS

Fig. 4 Typical On-Resistance 
vs. Drain Current and Temperature

0

0.005

0.01

0.015

0.02

0.025

0.03

0 6 12 18 24 30
-I , DRAIN CURRENT (A)D

R
,  

D
R

A
IN

-S
O

U
R

C
E

O
N

-R
E

S
IS

TA
N

C
E

 (
)

D
S

(O
N

)
�

T  = -55°CA

T  = 25°CA

T  = 85°CA

T  = 125°CA

T  = 150°CA

Fig. 5 Normalized On-Resistance vs. Ambient Temperature

0.6

0.8

1.0

1.2

1.4

1.6

-50 -25 0 25 50 75 100 125 150
T , AMBIENT TEMPERATURE (°C)A

R
, D

R
A

IN
-S

O
U

R
C

E
 

O
N

-R
E

S
IS

TA
N

C
E

 (
N

O
R

M
A

LI
Z

E
D

)
D

S
(O

N
)

V  = -4.5V
I  = -5A

GS

D

V  = -10V
I  = -10A
GS

D

Fig. 6 Typical Total Capacitance

0 5 10 15 20 25 30
V , DRAIN-SOURCE VOLTAGE (V)DS

C
,C

A
P

A
C

IT
A

N
C

E
 (

pF
)

100

1,000

10,000

Ciss

Coss

Crss

f = 1MHz

N
E

W
 P

R
O

D
U

C
T

 

DMP3020LSS
Document number: DS31263 Rev. 4 - 2 www.diodes.com  

May 2008
© Diodes Incorporated

harman/kardon MAS 100 / MAS 110 / MAS 1 Service Manual

Page 20 of 57



DMP3020LSS

0

0.4

0.8

1.2

1.6

2.0

2.4

-50 -25 0 25 50 75 100 125 150
T , AMBIENT TEMPERATURE (°C)A

-V
, G

A
T

E
 T

H
R

E
S

H
O

LD
 V

O
LT

A
G

E
 (

V
)

G
S

(T
H

)

DMP3020LSS
Document number: DS31263 Rev. 4 - 2 www.diodes.com  

May 2008
© Diodes Incorporated

N
E

W
 P

R
O

D
U

C
T

 

I  = -250µAD

Fig. 8 Diode Forward Voltage vs. Current
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Ordering Information (Note 6) 

Part Number Case Packaging
DMP3020LSS-13 SOP-8L 2500/Tape & Reel 

Notes: 6. For packaging details, go to our website at http://www.diodes.com/datasheets/ap02007.pdf.

Marking Information 
Top View 

Logo

Part no.

Year: "07" =2007
         "08" =2008

Xth week: 01~52

1 4

8 5

P3020LS

YY WW
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Suggested Pad Layout 

IMPORTANT NOTICE 
Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other changes 
without further notice to any product herein. Diodes Incorporated does not assume any liability arising out of the application or use of any product 
described herein; neither does it convey any license under its patent rights, nor the rights of others. The user of products in such applications shall 
assume all risks of such use and will agree to hold Diodes Incorporated and all the companies whose products are represented on our website, 
harmless against all damages. 

LIFE SUPPORT 
Diodes Incorporated products are not authorized for use as critical components in life support devices or systems without the expressed written 
approval of the President of Diodes Incorporated. 

GAUGE PLANE

0.
25

4

SEATING PLANE

DETAIL A

DETAIL A

EE1

h

L

D

e b

A2

A1

A

45°
7°~9°

A3

SOP-8L 
Dim Min Max

A � 1.75
A1 0.08 0.25
A2 1.30 1.50
A3 0.20 Typ. 
b 0.3 0.5
D 4.80 5.30
E 5.79 6.20

E1 3.70 4.10
e 1.27 Typ. 
h � 0.35
L 0.38 1.27
�� 0	 8	

All Dimensions in mm 

X

C1

C2

Y

Dimensions Value (in mm) 
X 0.60
Y 1.55

C1 5.4
C2 1.27
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FAN7602
Green Current Mode PWM Controller

Features 
� Green Current Mode PWM Control
� Fixed 65kHz Operation with Frequency Modulation
� Internal High-Voltage Start-up Switch
� Burst Mode Operation
� Line Voltage Feed Forward to Limit Maximum Power
� Line Under-Voltage Protection
� Latch Protection & Internal Soft-Start (10ms) Function
� Overload Protection
� Over Voltage Protection
� Low Operation Current: Typ. 1mA
� 8-pin DIP 

Applications
� Adapter
� LCD Monitor Power
� Auxiliary Power Supply

Related Application Notes
� AN6014 - Green Current Mode PWM Controller 

FAN7602

Description 
The FAN7602 is a green current mode PWM controller.
It is specially designed for off-line adapter application,
DVDP, VCR, LCD monitor application, and auxiliary
power supplies. 

The internal high-voltage start-up switch and the burst
mode operation reduce the power loss in standby mode.
Because of the internal start-up switch and the burst
mode, it is possible to supply 0.5W load limiting the input
power under 1W when the input line voltage is 265Vac.
On no-load condition, the input power is under 0.3W. 

The maximum power can be limited constantly, regard-
less of the line voltage change using the power limit
function. 

The switching frequency is internally fixed to be 65kHz
and the frequency modulation technique reduces EMI. 

The FAN7602 includes various protections for the sys-
tem reliability and the internal soft start prevents the out-
put voltage over-shoot at start-up.

Ordering Information 

Part Number
Operating Temp. 

Range Pb-Free Package Packing Method
Marking 

Code
FAN7602N -25�C to +125�C Yes 8-DIP Rail FAN7602
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Typical Application Diagram

Figure 1. Typical Flyback Application

FAN7602

Internal Block Diagram

                                              Figure 2. Functional Block Diagram of FAN7602
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Pin Assignments 

                                               Figure 3. Pin Configuration (Top View)

Pin Definitions
Pin Number Pin Name Pin Function Description

1 LUVP Line Under Voltage Protection Pin. This pin is used to protect the set when the
input voltage is lower than the rated input voltage range.

2 Latch/Plimit Latch Protection and Power Limit Pin. When the pin voltage exceeds 4V, the latch
protection works and the latch protection is reset when the Vcc voltage is lower than
5V. For the power limit function, the OCP level decreases as the pin voltage
increases.

3 CS/FB Current Sense and Feedback Pin. This pin is used to sense the MOSFET current
for the current mode PWM and OCP. The output voltage feedback information and
the current sense information are added using external RC filter.

4 GND Ground Pin. This pin is used for the ground potential of all the pins. For proper oper-
ation, the signal ground and the power ground should be separated.

5 OUT Gate Drive Output Pin. This pin is an output pin to drive an external MOSFET. The
peak sourcing current is 450mA and the peak sinking current is 600mA. For proper
operation, the stray inductance in the gate driving path must be minimized. 

6 Vcc Supply Voltage Pin. IC operating current and MOSFET driving current are supplied
using this pin.

7 NC No Connection.

8 Vstr Start-up Pin. This pin is used to supply IC operating current during IC start-up. After
start-up, the internal JFET is turned off to reduce power loss.

F A N 7 6 0 2

1 2

6 58 7

Y W W
3 4

Latch/
Plimit

GNDCS/FBLUVP

Vstr NC Vcc Out
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UniFETTM

FDP20N50 / FDPF20N50
500V N-Channel MOSFET

Features
• 20A, 500V, RDS(on) = 0.23� @VGS = 10 V

• Low gate charge ( typical 45.6 nC)

• Low Crss ( typical  27 pF)

• Fast switching

• 100% avalanche tested

• Improved dv/dt capability

Description
These N-Channel enhancement mode power field effect
transistors are produced using Fairchild’s proprietary, planar
stripe, DMOS technology.

This advanced technology has been especially tailored to
minimize on-state resistance, provide superior switching
performance, and withstand high energy pulse in the avalanche
and commutation mode. These devices are well suited for high
efficient switched mode power supplies and active power factor
correction.

Absolute Maximum Ratings

Thermal Characteristics

TO-220
FDP SeriesG SD

TO-220F
FDPF SeriesG SD

D

G

S

Symbol Parameter FDP20N50 FDPF20N50 Unit
VDSS Drain-Source Voltage 500 V

ID Drain Current - Continuous (TC = 25�C)
- Continuous (TC = 100�C)

20
12.9

20 *
12.9•• • •

A
A

IDM Drain Current - Pulsed (Note 1) 80 80•• • • A

VGSS Gate-Source voltage �30 V

EAS Single Pulsed Avalanche Energy (Note 2) 1110 mJ

IAR Avalanche Current (Note 1) 20 A

EAR Repetitive Avalanche Energy (Note 1) 25 mJ

dv/dt Peak Diode Recovery dv/dt (Note 3) 4.5 V/ns

PD Power Dissipation (TC = 25�C)
- Derate above 25�C

250
2.0

62
0.5

W
W/�C

TJ, TSTG Operating and Storage Temperature Range -55 to +150 �C

TL Maximum Lead Temperature for Soldering Purpose,
1/8” from Case for 5 Seconds

300 �C

Symbol Parameter FDP20N50 FDPF20N50 Unit
R�JC Thermal Resistance, Junction-to-Case 0.5 2.0 �C/W

R�CS Thermal Resistance, Case-to-Sink Typ. 0.5 -- �C/W

R�JA Thermal Resistance, Junction-to-Ambient 62.5 62.5 �C/W

* Drain current limited by maximum junction temperature
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80C
/FQ
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QFET TM

FQP7N80C/FQPF7N80C
800V N-Channel MOSFET

General Description
These N-Channel enhancement mode power field effect
transistors are produced using Fairchild’s proprietary,
planar stripe, DMOS technology.
This advanced technology has been especially tailored to
minimize on-state resistance, provide superior switching
performance, and withstand high energy pulse in the
avalanche and commutation mode. These devices are well
suited for high efficiency switch mode power supplies.

Features
• 6.6A, 800V, RDS(on) = 1.9Ω @VGS = 10 V
• Low gate charge ( typical  27 nC)
• Low Crss ( typical  10 pF)
• Fast switching
• 100% avalanche tested
• Improved dv/dt capability

Absolute Maximum Ratings    TC = 25°C unless otherwise noted

* Drain current limited by maximum junction temperature.

Thermal Characteristics 

Symbol Parameter FQP7N80C FQPF7N80C Units
VDSS Drain-Source Voltage 800 V

ID Drain Current - Continuous (TC = 25°C) 6.6 6.6 * A

- Continuous (TC = 100°C) 4.2 4.2 * A

IDM Drain Current - Pulsed (Note 1) 26.4 26.4 * A

VGSS Gate-Source Voltage ± 30 V

EAS Single Pulsed Avalanche Energy (Note 2) 580 mJ

IAR Avalanche Current (Note 1) 6.6 A

EAR Repetitive Avalanche Energy (Note 1) 16.7 mJ

dv/dt Peak Diode Recovery dv/dt (Note 3) 4.5 V/ns
PD Power Dissipation (TC = 25°C) 167 56 W

- Derate above 25°C 1.33 0.44 W/°C
TJ, TSTG Operating and Storage Temperature Range -55 to +150 °C

TL
Maximum lead temperature for soldering purposes,
1/8  from case for 5 seconds

300 °C

Symbol Parameter FQP7N80C FQPF7N80C Units
RθJC Thermal Resistance, Junction-to-Case 0.75 2.25 °C/W
RθJS Thermal Resistance, Case-to-Sink Typ. 0.5 -- °C/W
RθJA Thermal Resistance, Junction-to-Ambient 62.5 62.5 °C/W

TO-220
FQP SeriesG SD

TO-220F
FQPF Series

G SD

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

����

S

D
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FSFR-Series — Fairchild Power Switch (FPS™)  
for Half-Bridge Resonant Converters 
Features 
� Variable Frequency Control with 50% Duty Cycle  

for Half-Bridge Resonant Converter Topology 
� High Efficiency through Zero Voltage Switching (ZVS) 
� Internal SuperFET™s with Fast-Recovery Type 

Body Diode (trr=120ns) for FSFR2100 and UniFETs 
with Fast-Recovery Type Body Diode (trr<160ns) for 
FSFR2100U/2000/1900/1800/1700. 

� Fixed Dead Time (350ns) Optimized for MOSFETs 
� Up to 300kHz Operating Frequency 
� Pulse Skipping for Frequency Limit (Programmable) 

at Light-Load Condition 
� Remote On/Off Control Using Control Pin 
� Protection Functions: Over-Voltage Protection 

(OVP), Over-Load Protection (OLP), Over-Current 
Protection (OCP), Abnormal Over-Current Protection 
(AOCP), Internal Thermal Shutdown (TSD)  

Applications 
� PDP and LCD TVs  
� Desktop PCs and Servers  
� Adapters 
� Telecom Power Supplies 
� Audio Power Supplies 

Description
The FSFR-series are a highly integrated power switches 
designed for high-efficiency half-bridge resonant 
converters. Offering everything necessary to build a 
reliable and robust resonant converter, the FSFR-series 
simplifies designs and improves productivity, while 
improving performance. The FSFR-series combines 
power MOSFETs with fast-recovery type body diodes, a 
high-side gate-drive circuit, an accurate current 
controlled oscillator, frequency limit circuit, soft-start, and 
built-in protection functions. The high-side gate-drive 
circuit has a common-mode noise cancellation 
capability, which guarantees stable operation with 
excellent noise immunity. The fast-recovery body diode 
of the MOSFETs improves reliability against abnormal 
operation conditions, while minimizing the effect of the 
reverse recovery. Using the zero-voltage-switching (ZVS) 
technique dramatically reduces the switching losses and 
efficiency is significantly improved. The ZVS also 
reduces the switching noise noticeably, which allows a 
small-sized Electromagnetic Interference (EMI) filter.  

The FSFR-series can be applied to various resonant 
converter topologies such as series resonant, parallel 
resonant, and LLC resonant converters.  

Related Resources 
AN4151 — Half-bridge LLC Resonant Converter Design 
using FSFR-series Fairchild Power Switch (FPSTM)

Ordering Information

Part
Number Package  Eco 

Status

Operating 
Junction

Temperature 
RDS(ON_MAX)

Maximum Output Power 
without Heatsink 

(VIN=350~400V) (1,2)

Maximum Output Power 
with Heatsink 

(VIN=350~400V)(1,2)

FSFR2100 0.38� 200W 450W 

FSFR2100U 0.51� 180W 400W 

FSFR2000 0.67� 160W 350W 

FSFR1900 0.85� 140W 300W 

FSFR1800 0.95� 120W 260W 

FSFR1700 

9-SIP RoHS -40 to +130°C 

1.25� 100W 200W 

Notes: 
1. The junction temperature can limit the maximum output power.  
2. Maximum practical continuous power in an open-frame design at 50�C ambient. 

 For Fairchild’s definition of Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs_green.html. 
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Application Circuit Diagram

Rsense

Control 
ICCDL

VCC
VDLLVcc

RT

CON

CS

SG PG

VCTR

HVCC

Cr

Llk

Lm

Ns

Vo

D1

D2 RFCF

Np Ns

KA431
VIN

Figure 1. Typical Application Circuit (LLC Resonant Half-Bridge Converter) 

Block Diagram 

1.5 s�

 

Figure 2. Internal Block Diagram 
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Pin Configuration 

1        2    3  4   5   6   7   8        9      10
VDL

CON
RT

CS
SG

PG
LVcc

HVcc
VCTR

Figure 3. Package Diagram 

 

Pin Definitions 
Pin # Name Description 

1 VDL This is the drain of the high-side MOSFET, typically connected to the input DC link voltage.  

2 CON 

This pin is for enable/disable and protection. When the voltage of this pin is above 0.6V, the 
IC operation is enabled. When the voltage of this pin drops below 0.4V, gate drive signals 
for both MOSFETs are disabled. When the voltage of this pin increases above 5V, 
protection is triggered. 

3 RT This pin programs the switching frequency. Typically, an opto-coupler is connected to 
control the switching frequency for the output voltage regulation. 

4 CS This pin senses the current flowing through the low-side MOSFET. Typically, negative 
voltage is applied on this pin.  

5 SG This pin is the control ground. 
6 PG This pin is the power ground. This pin is connected to the source of the low-side MOSFET. 
7 LVCC This pin is the supply voltage of the control IC. 
8 NC No connection. 
9 HVCC This is the supply voltage of the high-side gate-drive circuit IC. 

10 VCTR This is the drain of the low-side MOSFET. Typically, a transformer is connected to this pin. 
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Product Specification

Power Factor Controller SG6961

© System General Corp.  www.sg.com.tw  •  www.fairchildsemi.com  
Version 1.3.1 (IRO33.0028.B6)  September 24, 2007 

FEATURES  
� Boundary Mode PFC Controller 
� Low Input Current THD 
� Controlled On-Time PWM 
� Zero-Current Detection 
� Cycle-by-Cycle Current Limiting 
� Leading-Edge Blanking Instead of RC Filtering 
� Low Start-up Current (10µA Typical) 
� Low Operating Current (4.5mA Typical) 
� Feedback Open-Loop Protection 
� Programmable Maximum On-Time  (MOT) 
� Output Over-Voltage Clamping Protection 
� Clamped Gate Output Voltage 16.5V 

APPLICATIONS 
� Electric Lamp Ballasts 
� AC-DC Switching Mode Power Converter 
� Open-Frame Power Supplies and Power Adapters 
� Flyback Power Converters with ZCS/ZVS 

DESCRIPTION 
The SG6961 is an 8-pin boundary mode PFC controller IC 
intended for controlling PFC pre-regulators. The SG6961 
provides a controlled on-time to regulate the output DC 
voltage and achieve natural power factor correction. The 
maximum on-time of the external switch is programmable 
to ensure safe operation during AC brownouts. An 
innovative multi-vector error amplifier is built in to 
provide rapid transient response and precise output 
voltage clamping. A built-in circuit disables the controller 
if the output feedback loop is opened. The start-up current 
is lower than 20µA and the operating current is under 
4.5mA. The supply voltage can be up to 20V, maximizing 
application flexibility.  
 

 

TYPICAL APPLICATION 

ZCD

MOT
GND

CS

GD

INVCOMP

VCC
SG6961

VAC

Vo
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Product Specification

Power Factor Controller SG6961

© System General Corp.  www.sg.com.tw  •  www.fairchildsemi.com  
Version 1.3.1 (IRO33.0028.B6)  September 24, 2007 

MARKING DIAGRAMS                                            PIN CONFIGURATION 

ORDERING INFORMATION 
Part Number Pb-Free Package 

SG6961SZ  8-Pin SOP  

SG6961DZ  8-Pin DIP  

PIN DESCRIPTIONS 
Pin No. Symbol Description 

1 INV Inverting input of the error amplifier. INV is connected to the converter output via a resistive divider. This pin 
is also used for over-voltage clamping and open-loop feedback protection. 

2 COMP The output of the error amplifier. To create a precise clamping protection, a compensation network between 
this pin and GND is suggested. 

3 MOT A resistor from MOT to GND is used to determine the maximum on-time of the external power MOSFET. The 
maximum output power of the converter is a function of the maximum on-time. 

4 CS Input to the over-current protection comparator. When the sensed voltage across the sense resistor reaches 
the internal threshold (0.82V), the switch is turned off to activate cycle-by-cycle current limiting.  

5 ZCD 
Zero Current Detection. This pin is connected to an auxiliary winding via a resistor to detect the zero crossing 
of the switch current. When the zero crossing is detected, a new switching cycle is started. If it is connected 
to GND, the device is disabled. 

6 GND The power ground and signal ground. Placing a 0.1µF decoupling capacitor between the VCC and GND pins 
is recommended. 

7 GD Totem-pole driver output to drive the external power MOSFET. The clamped gate output voltage is 16.5V. 

8 VCC Driver and control circuit supply voltage. 

T: D=DIP, S=SOP
P : Z=Lead Free + ROHS 

Compatible 
     Null=regular package 
XXXXXXXX: Wafer Lot 
Y: Year; WW: Week 
V: Assembly Location 

CS

MOT

VCC 

GD 

GND 

ZCD 

INV

COMP
SG6961TP 
XXXXXXXXYWWV 
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©2003 Fairchild Semiconductor Corporation

April 2003

ISL9R
1560PF2

ISL9R1560PF2  Rev. A1

ISL9R1560PF2
15A, 600V Stealth™ Diode
General  Description
The ISL9R1560PF2 is a Stealth™ diode optimized for 
low loss performance in high frequency hard switched 
applications. The Stealth™ family exhibits low reverse 
recovery current (IRM(REC)) and exceptionally soft 
recovery under typical operating conditions.

This device is intended for use as a free wheeling or 
boost diode in power supplies and other power 
switching applications. The low IRM(REC) and short ta
phase reduce loss in switching transistors. The soft 
recovery minimizes ringing, expanding the range of 
conditions under which the diode may be operated 
without the use of additional snubber circuitry. Consider 
using the Stealth™ diode with an SMPS IGBT to 
provide the most efficient and highest power density 
design at lower cost.

Formerly developmental type TA49410.

Features
• Soft Recovery . . . . . . . . . . . . . . . . . . . . . . tb / ta > 1.2

• Fast Recovery. . . . . . . . . . . . . . . . . . . . . . . trr < 30ns

• Operating Temperature. . . . . . . . . . . . . . . . . . 150oC

• Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . 600V

• Internally Isolated . . . . . . . . . . . . . . . . . . . . . . . . 1kV

• Avalanche Energy Rated

Applications
• Switch Mode Power Supplies

• Hard Switched PFC Boost Diode

• UPS Free Wheeling Diode

• Motor Drive FWD

• SMPS FWD

• Snubber Diode

Device Maximum Ratings TC = 25°C unless otherwise noted

Symbol Parameter Ratings Units
VRRM Repetitive Peak Reverse Voltage 600 V

VRWM Working Peak Reverse Voltage 600 V

VR DC Blocking Voltage 600 V

IF(AV) Average Rectified Forward Current (TC = 25oC) 15 A

IFRM Repetitive Peak Surge Current (20kHz Square Wave) 30 A

IFSM Nonrepetitive Peak Surge Current (Halfwave 1 Phase 60Hz) 200 A

PD Power Dissipation 30 W

EAVL Avalanche Energy (1A, 40mH) 20 mJ

TJ, TSTG Operating and Storage Temperature Range -55 to 150 °C

TL Maximum Temperature for Soldering
Leads at 0.063in (1.6mm) from Case for 10s 300 °C

CAUTION: Stresses above those listed in “Device Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and 
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

K

A

CATHODE
ANODE

TO-220F

Package Symbol
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  Semiconductor Components Industries, LLC, 2000

October, 2000 – Rev. 3
Publication Order Number:

MUR1620CT/D

���������	
���������	
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�����
���	
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����������
�����
����������

. . . designed for use in switching power supplies, inverters and as
free wheeling diodes, these state–of–the–art devices have the
following features:

• Ultrafast 35 and 60 Nanosecond Recovery Times
• 175°C Operating Junction Temperature
• Popular TO–220 Package
• Epoxy Meets UL94, VO @ 1/8″
• High Temperature Glass Passivated Junction
• High Voltage Capability to 600 Volts
• Low Leakage Specified @ 150°C Case Temperature
• Current Derating @ Both Case and Ambient Temperatures

Mechanical Characteristics:
• Case: Epoxy, Molded
• Weight: 1.9 grams (approximately)
• Finish: All External Surfaces Corrosion Resistant and Terminal

Leads are Readily Solderable
• Lead Temperature for Soldering Purposes:

260°C Max. for 10 Seconds
• Shipped 50 units per plastic tube
• Marking: U1610, U1615, U1620, U1640, U1660

MAXIMUM RATINGS
Please See the Table on the Following Page

Device Package Shipping

ORDERING INFORMATION

MUR1610CT TO–220

http://onsemi.com

TO–220AB
CASE 221A

PLASTIC

50 Units/Rail

3

4

1

ULTRAFAST
RECTIFIERS

8.0 AMPERES
100–600 VOLTS

�

�

����

2

MARKING DIAGRAM

U16xx

U16xx = Device Code
xx = 10, 15, 20, 40 or 60

MUR1615CT TO–220 50 Units/Rail

MUR1620CT TO–220 50 Units/Rail

MUR1640CT TO–220 50 Units/Rail

MUR1660CT TO–220 50 Units/Rail
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  Semiconductor Components Industries, LLC, 2008

June, 2008 � Rev. 5
 Publication Order Number:

MUR1620CTR/D

MUR1620CTR,
MURB1620CTR

Preferred Device

SWITCHMODE�

Power Rectifier

These state�of�the�art devices are designed for use in negative
switching power supplies, inverters and as free wheeling diodes. Also,
used in conjunction with common cathode dual Ultrafast Rectifiers,
makes a single phase full�wave bridge.
Features
• Common Anode Dual Rectifier (8.0 A per Leg or 16 A per Package)
• Ultrafast 35 Nanosecond Reverse Recovery Times
• Exhibits Soft Recovery Characteristics
• High Temperature Glass Passivated Junction
• Low Leakage Specified @ 150°C Case Temperature
• Current Derating @ Both Case and Ambient Temperatures
• Epoxy Meets UL 94 V�0 @ 0.125 in
• Complement to MUR1620CT and MURB1620CT Common Cathode

Device
• Pb�Free Packages are Available

Mechanical Characteristics:
• Case: Epoxy, Molded
• Weight: MUR1620CTR: 1.9 Grams (Approximately)

MURB1620CTR: 1.7 Grams (Approximately)
• Finish: All External Surfaces Corrosion Resistant and Terminal

Leads are Readily Solderable
• Lead Temperature for Soldering Purposes:

260°C Max. for 10 Seconds

MAXIMUM RATINGS (Per Leg)

Rating Symbol Value Unit

Peak Repetitive Reverse Voltage
Working Peak Reverse Voltage
DC Blocking Voltage

VRRM
VRWM

VR

200 V

Average Rectified Forward Voltage
(Rated VR, TC = 160°C) Per Leg

Per Total Device

IF(AV)
8.0
16

A

Peak Repetitive Surge Current
(Rated VR, Square Wave,
20 kHz, TC = 140°C) Per Diode

IFM 16 A

Non�Repetitive Peak Surge Current
(Surge Applied at Rated Load Conditions
Halfwave, Single Phase, 60 Hz)

IFSM 100 A

Operating Junction and Storage 
Temperature Range

TJ, Tstg �65 to +175 °C

Stresses exceeding Maximum Ratings may damage the device. Maximum
Ratings are stress ratings only. Functional operation above the Recommended
Operating Conditions is not implied. Extended exposure to stresses above the
Recommended Operating Conditions may affect device reliability.

ULTRAFAST RECTIFIER
16 AMPERES, 200 VOLTS

1

3

2, 4

Preferred devices are recommended choices for future use
and best overall value.

http://onsemi.com

D2PAK
CASE 418B

STYLE 5

3

4

1

MARKING
DIAGRAMS

U1620R = Device Code
KAK = Diode Polarity
A = Assembly Location
Y = Year
WW = Work Week
G = Pb�Free Package

AYWW
U1620RG

KAK

See detailed ordering and shipping information in the package
dimensions section on page 4 of this data sheet.

ORDERING INFORMATION

TO�220AB
CASE 221A

STYLE 7

AYWW
U1620RG

KAK
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©2000 Fairchild Semiconductor International Rev. A, February 2000

TIP31 Series(TIP31/31A
/31B

/31C
)

NPN Epitaxial Silicon Transistor
Absolute Maximum Ratings TC=25°C unless otherwise noted

Electrical Characteristics TC=25°C unless otherwise noted

* Pulse Test: PW≤300µs, Duty Cycle≤2%

Symbol Parameter Value Units
 VCBO  Collector-Base Voltage     : TIP31

  : TIP31A
  : TIP31B
  : TIP31C

 40
 60
 80
100

V
V
V
V

 VCEO  Collector-Emitter Voltage  : TIP31
  : TIP31A
  : TIP31B
  : TIP31C

 40
 60
 80
100

V
V
V
V

 VEBO  Emitter-Base Voltage   5 V

 IC  Collector Current (DC)   3 A

 ICP  Collector Current (Pulse)   5 A

 IB  Base Current   1 A

 PC  Collector Dissipation (TC=25°C)  40 W

 PC  Collector Dissipation (Ta=25°C)   2 W

 TJ  Junction Temperature 150 °C
 TSTG  Storage Temperature - 65 ~ 150 °C

Symbol Parameter Test Condition Min. Max. Units
 VCEO(sus) * Collector-Emitter Sustaining Voltage

: TIP31
: TIP31A
: TIP31B
: TIP31C

 IC = 30mA, IB = 0  40
 60
 80
100

V
V
V
V

ICEO  Collector Cut-off Current
: TIP31/31A
: TIP31B/31C

 VCE = 30V, IB = 0
 VCE = 60V, IB = 0

0.3
0.3

mA
mA

 ICES  Collector Cut-off Current
: TIP31
: TIP31A
: TIP31B
: TIP31C

 VCE = 40V, VEB = 0
 VCE = 60V, VEB = 0
 VCE = 80V, VEB = 0
 VCE = 100V, VEB = 0

200
200
200
200

µA
µA
µA
µA

IEBO   Emitter Cut-off Current  VEB = 5V, IC = 0   1 mA

hFE * DC Current Gain  VCE = 4V, IC = 1A
 VCE = 4V, IC = 3A

 25
 10  50

 VCE(sat) * Collector-Emitter Saturation Voltage  IC = 3A, IB = 375mA 1.2 V

 VBE(sat) * Base-Emitter Saturation Voltage  VCE = 4V, IC = 3A 1.8 V

 fT  Current Gain Bandwidth Product  VCE = 10V, IC = 500mA 3.0 MHz

TIP31 Series(TIP31/31A/31B/31C)

Medium Power Linear Switching Applications
• Complementary to TIP32/32A/32B/32C

1.Base    2.Collector    3.Emitter

1 TO-220
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©2000 Fairchild Semiconductor International Rev. A, February 2000

TIP32 Series(TIP32/32A
/32B

/32C
)

PNP Epitaxial Silicon Transistor
Absolute Maximum Ratings TC=25°C unless otherwise noted

Electrical Characteristics TC=25°C unless otherwise noted

* Pulse Test: PW≤300µs, Duty Cycle≤2%

Symbol Parameter Value Units
 VCBO  Collector-Base Voltage     : TIP32

  : TIP32A
  : TIP32B
  : TIP32C

 - 40
 - 60
 - 80
- 100

V
V
V
V

 VCEO  Collector-Emitter Voltage  : TIP32
  : TIP32A
  : TIP32B
  : TIP32C

 - 40
 - 60
 - 80
 -100

V
V
V
V

 VEBO  Emitter-Base Voltage   - 5 V

 IC  Collector Current (DC)   - 3 A

 ICP  Collector Current (Pulse)   - 5 A

 IB  Base Current   - 3 A

 PC  Collector Dissipation (TC=25°C)   40 W

 PC  Collector Dissipation (Ta=25°C)    2 W

 TJ  Junction Temperature  150 °C
 TSTG  Storage Temperature - 65 ~ 150 °C

Symbol Parameter Test Condition Min. Max. Units
 VCEO(sus) * Collector-Emitter Sustaining Voltage

: TIP32
: TIP32A
: TIP32B
: TIP32C

 IC = - 30mA, IB = 0  -40
 -60
 -80
-100

V
V
V
V

ICEO  Collector Cut-off Current
: TIP32/32A
: TIP32B/32C

 VCE = - 30V, IB = 0
 VCE = - 60V, IB = 0

- 0.3
- 0.3

mA
mA

 ICES  Collector Cut-off Current
: TIP32
: TIP32A
: TIP32B
: TIP32C

 VCE = - 40V, VEB = 0 
 VCE = - 60V, VEB = 0
 VCE = - 80V, VEB = 0
 VCE = - 100V, VCE = 0

- 200
- 200
- 200
- 200

µA
µA
µA
µA

IEBO   Emitter Cut-off Current  VEB = - 5V, IC = 0   - 1 mA

hFE * DC Current Gain  VCE = - 4V, IC = - 1A
 VCE = - 4V, IC = - 3A

 25
 10   50

 VCE(sat) * Collector-Emitter Saturation Voltage  IC = - 3A, IB = - 375mA - 1.2 V

 VBE(sat) * Base-Emitter Saturation Voltage  VCE = - 4V, IC = - 3A - 1.8 V

 fT  Current Gain Bandwidth Product  VCE = - 10V, IC = - 500mA 3.0 MHz

TIP32 Series(TIP32/32A/32B/32C)

Medium Power Linear Switching Applications
• Complement to TIP31/31A/31B/31C

1.Base    2.Collector    3.Emitter

1 TO-220
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AMP PCB(1/2)

6
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AMP PCB(2/2)
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LED & FUSE
PCB
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SPEAKER JOINT 
PCB (1/2)
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SPEAKER JOINT 
PCB(2/2
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POWER PCB(1/2)
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POWER PCB(2/2)
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MAS 1 loudspeaker for HK MAS 100 and MAS 110 systems
Description Harman Part Number
Speaker Assembly (drawing 441037)
Woofer  110130-06001
Woofer trim ring 441062-001
Tweeter Waveguide 441061-001
Tweeter 300-0058-004
Terminal cup with terminals ?
Port tube 364952-001
Plastic Top 441063-001
Decorative Aluminum (Brushed) Top 442006-001
Grille 442005-001
Logo MP0080014010
Tweeter Mounting Strap 338059-001
Network FP0080008010
#6 wood screw ?
#8 wood screw ?
#6 hi-low self threading plastic screw JG589068
Grille Cloth ?
Grille cup TT0013014010
Trim ring gasket                                                                          QT0440001010

Packaging & Accessories (drawing 441067)
End Pad - top / bottom ?
Carton ?
Rubber Feet TT0019006010
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