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Abstract

This project concerns the design of high voltage switching supply for high voltage devices.
The highest voltage of the supply is 4 KV with the highest electric current at 200 mA and 800
watt power. This project had many part of electronics circuit. The major functioning circuits
include Regulator circuit , Control pulse and Converter partial circuits and Output Resonance
partial circuit. The main idea is Half-Bridge converter circuit. It was controlled by IC TL494 for
controlled switching of POWER MOSFET. By connecting high voltage switching supply with

MAGNETRON.
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M319 5.1 wansneao s asny MuswugauuuaiadadanudumuInan 10.1ko)

A U5 9AU fazie G szansnn

(KHZ) (V) (mA) (W) (%)
18 1728.00 171.00 295,60 69.85 %
19 1792.00 177.40 31790 71.25%
20 1920.00 190.00 365.00 72.68 %
21 2080.00 205.94 428.35 75.50 %
22 2260.00 223,68 505.52 77.65 %
23 2368.00 234.45 555.19 80.31 %
24 2336.00 233.60 545.68 88.00 %
25 1920.00 190.09 365.00 85.90 %
26 1664.00 161.75 274.14 84.22 %
27 1376.00 136.23 187.46 80.60 %
28 1216.00 120.40 146.40 76.17 %
29 1024.00 101.30 103.82 74.42 %
30 864.00 85.54 73.91 72.24 %
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M9 5.2 kamanaasamasie Mussdugauuaiaki@nrudumiuTnan s ko)

Al H5IAY AIZIE 149 Uszansnw

(KHZ) (V) (mA) (W) (%)
18 2450.80 158.90 389.90 70.23 %
19 2457.70 162.70 400.00 70.95 %
20 2554.10 169.10 432.00 72.83 %
21 2987.80 197.80 591.00 73.72 %
22 3132.40 207.40 650.00 76.52 %
23 3084.20 204.20 629.80 82.90 %
24 2409.50 159.50 384.30 82.60 %
25 1831.20 121.20 221.90 77.80 %
26 1682.70 111.70 188.40 76.90 %
27 1349.30 89.36 120.50 74.70 %
28 1156.60 76.59 88.50 73.20 %
29 1012.00 67.00 67.80 68.30 %
30 867.40 57.40 49.80 64.20 %
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M54 S3namsnaasanassie Ilus sdugauuradagadnnudmumuInan 20 ko)

AR UIIAU NS finda Ussdnsnn

(KHZ) (V) (mA) (W) (%)
18 2373.50 118.10 280.30 64.29 %
19 2565.90 127.60 32740 64.50 %
20 2758.40 137.20 378.40 65.12 %
21 3592.30 178.70 641.90 65.50 %
22 3913.00 194.60 761.50 7130 %
23 3015.00 150.00 452.25 73.60 %
24 2501.80 124.40 311.20 72.70 %
25 1860.30 92.50 172.00 69.30 %
26 1642.20 81.70 134.10 68.70 %
27 1282.90 63.80 81.80 67.60 %
28 1154.60 57.40 66.20 64.70%
29 1026.30 51.00 52.30 60.20 %
30 898.00 44.60 40.00 60.00 %
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5.4 wamsnaavavasnunsu Idguuadais (yaii 2)
' » [ 3
1. 111993 ad1e unlSuanudne 8 ve1 IC TL4%4 (Fyanm las Wuwemmn)h
MANVOANE
2. Whinaamaneg vy Tnaafiteniynueaansusaiugs
Y = FeAq ¥ o @ T ' o ' '
3. T Insuiwesilgiaussdugenansounnudumiuluan 10 K Q uazoiusm
v dy ¥
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4. ¥asudsumanud Tasdsuimanudumudium1d iWuaiaieg ves
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M99 5.4 wan1snaaaaunaesy IdussiugauuaIasainnuaumiuTuaa 10.1kq)

a1 (U53AY AT G dszansnn

(KHZ) (V) (mA) (W) (%)
18 1440.00 142.50 205.30 55.30 %
19 1600.00 158.40 25340 56.50 %
20 1664.00 164.70 274.00 57.40 %
21 1856.00 183.70 340.90 58.40 %
22 2048.00 202.70 415.10 61.70 %
23 2112.00 209.10 441.60 60.10 %
24 2240.00 221.70 496.60 61.60 %
25 2304.00 228.10 525.60 62.30 %
26 2048.00 202.70 415.10 63.10 %
27 1728.00 171.00 295.50 60.70 %
28 1472.00 145.70 241.40 59.60 %
29 1248.00 123.50 154.10 57.80 %
30 1068.00 105.70 112.80 55.90 %
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A191 5.5 Hantsnaasanas e Iusuguinuaiags manuauniuIvan 15 ko)

A U39AU QEEIT 164 Uszaninn

(KHZ) (V) (mA) (W) (%)
18 1733.40 114.80 198.90 52.40 %
19 1830.10 121.20 221.80 5330 %
20 1926.70 127.60 245.80 54.80 %
21 2408.40 159.50 384.10 55.56 %
22 2746.60 181.90 499.50 57.20 %
23 2890.10 191.40 553.10 58.50 %
24 3042.60 201.50 613.00 60.87 %
25 2650.00 175.50 465.00 61.70 %
26 2139.60 141,70 303.10 59.20 %
27 1781.80 118.00 210.20 58.40 %
28 1541.70 102.10 157.40 55.20 %
29 1251.80 §2.90 103.70 51.40 %
30 1137.00 75.30 85.60 51.00 %
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M99 5.6 Han1snaasandanie Tlussduguuuadage (hanudunu Tnan20ke)

ANA 1SR nEIA GE Usznsnn

(KHZ) (V) (mA) (W) (%)
13 2052.20 102.10 209.50 47.57 %
19 2333.60 116.10 270.90 49.90 %
20 2757.70 137.20 378.3 50.40 %
21 3079.30 153.20 471.70 51.70 %
22 3141.60 156.30 491.00 53.20 %
23 3656.10 181.90 665.00 55.50 %
24 3591.80 178.70 641.80 54.80 %
25 2757.70 137.20 378.30 54.20%
26 2371.80 118.00 279.80 53.50 %
27 1923.50 95.70 184.00 52.90 %
28 1666.20 82.90 138.10 52.40 %
29 1384.80 68.90 95.40 50.40 %
30 1256.20 62.50 78.50 48.70 %
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55 Hamfmﬂnaalmn'qin'muiaﬁfu"lvlqaumm‘%m?;a (yfi 1uaz 1;91*7; 2)

1. Yeesierde imlSudannwi i 8 ves IC TL494 (Fya lagrviuominii
AR

2. 1hTnaamae maeiiuTnaafienignuessesisdug

3. W¥Insuiimesh 1 5aus wugesensounanudumulvan 10 K Quazeun
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M99 5.7 ramsnaasrane Iusssuguinuaiaga Gianudummivan 10.1ke)

A 159AU Az QALK Uszansnn

(KHZ) (V) (mA) (W) (%)
18 1824.00 180.50 329.20 71,50 %
16 1920.00 190.50 364.80 72,10 %
20 2048.00 202.70 415.10 74.20 %
21 2272.00 224.90 510.90 75.80 %
22 2400.00 237.60 570.90 75.90 %
23 2592.00 256.60 665.10 76.00 %
24 2784.00 275.60 767.20 76.40 %
25 3008.00 297.80 895.70 76.80 %
26 3072.00 304.10 934.10 77.60 %
27 3040.00 300.90 914.70 79.90 %
28 2464.00 243.90 600.90 78.40 %
29 2080.00 205.90 428.20 78.00 %
30 1664.00 164.70 274.00 71.80 %
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M3 5.8 Hamsnaaewmany Ilussaugauuuadng AnnudumuInen 15 ko)

AwA UsIAU AT 184 UszaAnsnn
(KHZ) (V) (mA) (W) (%)
18 2553.41 169.10 381.00 71.80 %
19 2698.30 178.70 482.10 75.80 %
20 2890.10 191.40 553,10 77.90 %
21 3180.00 210.60 669.70 79.70 %
22 3373.30 223.40 753.50 79.80 %
23 3565.10 236.10 841.70 80.00 %
24 3661.70 242.50 887.90 80.50 %
25 3758.30 248.90 935.40 81.30 %
26 3806.70 252.10 959.60 82.00 %
27 3276.70 217.00 711.00 79.30 %
28 2650.00 175.50 465.00 75.30 %
29 2311.80 153.10 353.90 74.40 %
30 1926.70 127.60 245.80 72.20 %
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A1714 5.9 wan1snaasaunasne Iussdugauuainsa (RanudumiuTnan 20 ko)

AN US9AU nszud fda Uszansnn

(KHZ) (V) (mA) (W) (%)
18 3205.95 159.50 511.30 72.80 %
19 3334.60 165.90 553.20 74.20 %
20 3463.20 172.30 596.70 76.30 %
21 3975.70 197.80 786.40 77.50 %
22 4233.00 210.60 891.50 78.80 %
23 4361.70 217.00 946.40 79.70 %
24 4426.00 220.20 974.60 -80.20 %
25 4361.70 217.00 946.50 83.20 %
26 3975.70 197.80 786.40 82.00 %
27 3334.60 165.90 553.20 80.30 %
28 2693.40 134.00 360.90 75.60 %
29 2371.80 118.00 279.80 75.40 %
30 2052.20 102.10 209.50 75.00 %
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MOTOROLA )
SEMICONDUCTOR TECHNICAL DATA O Cna001/D

Axial Lead | 1N4001
Standard Recovery Rectifiers thru

This data sheet provides information on subminiature size, axial lead
mounted rectifiers for general-purpose low—power applications. 1 N4007

. . i 1N4004 and 1N400T are
Mechanical Characteristics Motorola Preferred Devices

« Case: Epoxy, Molded
+ Weight: 0.4 gram (approximately})

« Finish: All External Surfaces Corrosion Resistant and Terminal Leads are LEAD MOUNTED

Readily Solderable RECTIFIERS
« Lead and Mounting Surface Temperature for Soldering Purposes: 50-1000 VOLTS
220°C Max. for 10 Seconds, 1/16” from case DIFFUSED JUNCTION

« Shipped in plastic bags, 1000 per bag.

« Available Tape and Reeled, 5000 per reel, by adding a “RL" suffix to the
part number

e Polarity: Cathode indicated by Polarity Band

o Marking: 1N4001, 1N4002, 1N4003, 1N4004, 1N4005, 1N4006, 1N4007

CASE 59-03
DO-41
MAXIMUM RATINGS
Rating Symbol | 1N4001 | 1N4002 | 1N4003 | 1N4004 | 1N4005 | 1N4006 | 1IN40O7 | Unit
*Peak Repetitive Reverse Voltage VRRM 50 100 200 400 600 800 1000 Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
*Non-Repetitive Peak Reverse Voltage VRSM 60 120 240 480 720 1000 1200 Volts
(halfwave, single phase, 60 Hz)
*RMS Reverse Voltage VR(RMS) 35 70 140 280 420 560 700 Volts
*Average Rectified Forward Current lo 1.0 Amp
(single phase, resistive load,
60 Hz, see Figure 8, Tp = 75°C)
*Non-Repetitive Peak Surge Current IFSM 30 (for 1 cycle) Amp
(surge applied at rated load
conditions, see Figure 2)
Operating and Storage Junction Ty —65to0 +175 °C
Temperature Range Tstg
ELECTRICAL CHARACTERISTICS*
Rating Symbol Typ Max Unit
Maximum Instantaneous Forward Voltage Drop VE 0.93 1.1 Volts
(if = 1.0 Amp, T = 25°C) Figure 1
Maximum Full-Cycle Average Forward Voltage Drop VF(AV) — 0.8 Volts
(lp = 1.0 Amp, T = 75°C, 1 inch leads) :
Maximum Reverse Current (rated dc voltage) IR HA
(Ty=25°C) 0.05 10
(T} = 100°C) 10 %0
Maximum Full-Cycle Average Reverse Current IR(AV) — 30 BA
(to = 1.0 Amp, Ti = 75°C, 1 inch leads)

*Indicates JEDEC Registered Data

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

Rev 5
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1N4001 thru 1N4007
PACKAGE DIMENSIONS

—'J I‘—B NOTES:

1. ALL RULES AND NOTES ASSOCIATED WITH

JEDEC DO-41 OUTLINE SHALL APPLY,
T 2. POLARITY DENOTED BY CATHODE BAND.
- 3. LEAD DIAMETER NOT CONTROLLED WITHIN F
DIMENSION.
K D
MILLIMETERS | INCHES
F | DIM[_MIN_] MAX | MIN | MAX
A | 407 | 520 | 0.160 | 0205
8 204 271 | 0080 | 0.107
D 071 086 | 0028 | 0034
F — 1.27 — 1 0.050
W zroa | — [ 100 | —

L o
= b

CASE 59-03
(DO—41)
ISSUEM

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters which may be provided in Motorola
datasheets and/or specifications can and do vary in different applications and actual performance may vary overtime. Alloperating parameters, including “Typicals”
must be validated for each customer application by customer's technical experts. Motorola does not convey any license under its patent rights nor the rights of
others. Molorola products are not designed, intended, or authorized for use as components in systems intended for surgica! implant into the bedy, or other
applications intended to support or sustain life, or for any other application in which the faiiure of the Motorola product could create a situation where personal injury
or death may occur. Shouid Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated 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. Motorola, In¢. is an Equal
Opportunity/Affirmative Action Employer.

Mfax is & trademark of Motorola, Inc.
How to reach us:
USA/EUROPE/Locations Not Listed: Motorola Literature Distribution; JAPAN: Nippon Motorola Lid.: SPD, Strategic Planning Office, 4-32-1,
P.Q. Box 5405, Denver, Colorado 80217. 303-575-2140 or 1-800-441-2447 Nishi-Gotanda, Shinagawa—ku, Tokyo 141, Japan. 81-3-5487-8488

Mfax™; RMFAXC@email.sps.mot.com — TOUCHTONE 602-244-6609 ASIA/PACIFIC: Motorola Semiconductors H.K. Ltd.; 88 Tai Ping Industrial Park,
—US & Canada ONLY 1-800-774-1848 51 Ting Kok Road, Tai Po, N.T., Hong Kong. 852-26629298
INTERNET: hitp://motorela.com/sps
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DATA SHEET

1N4148; 1N4448
High-speed diodes

Product specification 1999 May 25
Supersedes data of 1996 Sep 03
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Philips Semiconductors
. ________________________________________________|

High-speed diodes

Product specification

1N4148; 1N4448

FEATURES

Hermetically sealed leaded glass
S0OD27 (DO-35) package

High switching speed: max. 4 ns
General application

Continuous reverse voltage:
max. 75 V

Repetitive peak reverse voltage:
max. 75V

Repetitive peak forward current:
max. 450 mA.

APPLICATIONS

High-speed switching.

DESCRIPTION

The 1N4148 and 1N4448 are high-speed switching diodes fabricated in planar
technology, and encapsulated in hermetically sealed leaded glass SOD27
(DO-35) packages.

F’E‘_""")'—_—E[I:_—I]:(__?_I —f—

MAN246

The diodes are type branded.

Fig.1 Simplified outline (SOD27; DO-35) and symboal.

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
VRRM repetitive peak reverse voltage - 75 Vv
Vr continuous reverse voltage - 75 vV
I continuous forward current see Fig.2; note 1 - 200 mA
IFrM repetitive peak forward current - 450 mA
lrsm non-repetitive peak forward current | square wave,; T; = 25 °C prior to
surge; see Fig.4
t=1ps - 4 A
t=1ms - 1 A
t=1s - 0.5 A
Ptot total power dissipation Tamb = 25 °C; note 1 - 500 mw
Tsig storage temperature -65 +200 °C
T junction temperature - 200 °C
Note

1.

Device mounted on an FR4 printed circuit-board; lead length 10 mm.

1999 May 25



Philips Semiconductors

Product specification

High-speed diodes

1N4148; 1N4448

ELECTRICAL CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Ve forward voltage see Fig.3
1N4148 lF=10mA 1 \
1N4448 lr = 5mA 0.62 0.72 v
Ir =100 mA 1 Vv
Ir reverse current Vr =20V, see Fig.5 25 nA
Vr =20V, T;= 150 °C; see Fig.5 50 PA
Ir reverse current; 1N4448 Vr =20V, T;= 100 °C; see Fig.5 3 pA
Cs diode capacitance f=1MHz; Vg = 0; see Fig.6 4 pF
tr reverse recovery time when switched from I = 10 mA to 4 ns
IR =60 mA; R =100 Q;
measured at Ig = 1 mA; see Fig.7
Vi forward recovery voltage when switched from i = 50 mA,; 2.5 \'4
t, =20 ns; see Fig.8
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j4p thermal resistance from junction to tie-point | lead length 10 mm 240 KW
Rith j-a thermal resistance from junction to ambient |lead length 10 mm; note 1 350 KW
Note

1. Device mounted on a printed circuit-board without metallization pad.

1999 May 25
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Three-Terminal Positive
Voltage Regulators

These voltage regulators are monolithic integrated circuits designed as
fixed—voitage regulators for a wide variety of applications including local,
on—card regulation. These regulators employ internal current limiting,
thermal shutdown, and safe—area compensation. With adequate heatsinking
they can deliver output currents in excess of 1.0 A. Although designed
primarily as a fixed voltage reguiator, these devices can be used with

external components to obtain adjustable voltages and currents.

¢ Output Current in Excess of 1.0 A
¢ No External Components Required

¢ [nternal Thermal Overload Protection

Packages

Internal Short Circuit Current Limiting

QOutput Transistor Safe-Area Compensation
Output Voltage Offered in 2% and 4% Tolerance
Available in Surface Mount D2PAK and Standard 3-Lead Transistor

® Previous Commercial Temperature Range has been Extended to a
Junction Temperature Range of —40°C to +125°C

DEVICE TYPE/NOMINAL OUTPUT VOLTAGE

Order this document by MC7800/D

MC7800,
MC7800A, LM340,
LM340A Series

THREE-TERMINAL
POSITIVE FIXED
VOLTAGE REGULATORS

SEMICONDUCTOR
TECHNICAL DATA

T SUFFIX
PLASTIC PACKAGE
CASE 221A

Heatsink surface
connected to Pin 2.

Pin 1. Input
2. Ground
3. Output
D2T SUFFIX
PLASTIC PACKAGE
CASE 936
(D2PAK) &2

Heatsink surface (shown as terminal 4 in
case outiine drawing) is connected to Pin 2.

MC7805AC MC7812C 12V
LM340AT-5 50V LM340T-12
MC7805C ) MC7815AC
LM340T-5 LM340AT-15 15V
MC7806AC 6.0V MC7815C
MC7806C ' LM340T-15
MC7808AC MC7818AC
8.0V 18V
MC7808C MC7818C
MC7809C 9.0V MC7824AC 24V
MC7812AC 12V MC7824C
LM340AT-12
ORDERING INFORMATION
Output Voltage Operating
Device Tolerance Temperature Range Package
MC78XXACT
Insertion Mount
LM340AT-XX 2%
MC78XXACD2T Surface Mount
T =-40°to +125°C
MC78XXCT
Insertion Mount
LM340T-XX 4%
MC78XXCD2T Surface Mount

STANDARD APPLICATION

r————/1

Input MC78XX I-OI Output
Cin 0

0.33 pF T T Co™

A commoen ground is required between the
input and the output voltages. The input voltage
must remain typically 2.0 V above the output
voltage even during the low point on the input
ripple voltage.

XX, These two digits of the type number
indicate nominal voltage.

* Cjn is required if regulator is located an
appreciable distance from power supply
filter.

** Cp is not needed for stability, however,
it does improve transient response. Values
of less than 0.1 pF could cause instability.

XX indicates nominal voltage.

© Motorola, Inc. 1997

Rev 5




MC7800, MC7800A, LM340, LM340A Series
MAXIMUM RATINGS (T4 = 25°C, unless otherwise noted.)

Rating Symbol Value Unit
Input Voltage (5.0 -18V) A 35 Vdc
24 V) 40
Power Dissipation
Case 221A
Ta=25°C Pp Internally Limited w
Thermal Resistance, Junction—tc—Ambient Rgua 65 . °*C/W
Thermal Resistance, Junction—-to-Case Reyc 5.0 °C/W
Case 936 (D2PAK)
Ta=25°C Pp Internally Limited w
Thermal Resistance, Junction-to-Ambient ReJa See Figure 13 °C/W
Thermal Resistance, Junction—to—Case RegJa 5.0 °C/W
Storage Junction Temperature Range Tstg -65 to +150 °C
Operating Junction Temperature TJ +150 °C

NOTE: ESD data available upon request.

Representative Schematic Diagram

. < Vin
MC7800
o 02
Zener
LAT ™™ £ LAT3A R19
Q7 A Qg
| | . Jats o5k

QNPN 20
I, QNPN
C3,,1.0P R4
- l—i 10k
1
| QNPN LAARS
SRS R < 680 R23
2 100k R22 600 0.2
10
Yot

a

501
R0
Q12 18k
QNPN } 1 t ‘m—D Sense

Pw R12 R29
30k 9.0k

15k Q15 L
QNPN RS Ro8
6.0k 9.0k

R20 > R1 3340-(3315.«?:‘% é
17500 600 Y R% R
30k 9.0k
> R9 L
<RS 530k R13
45k SUB 11660
Q4 —K an2
QNPN =
30P
A i
b Q3
QNPN
S RE
10k

|
1
|||

This device contains 22 active transistors.
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MC7800, MC7800A, LM340, LM340A Series

ELECTRICAL CHARACTERISTICS (Vj, = 10V, Ig = 500 mA, T = Tiqy to Thigh [Note 1], unless otherwise noted.}

MC7805C/ILM340T-5

Characteristic Symbol Min Typ Max Unit

Output Voltage (T = 25°C) Vo 4.8 5.0 5.2 Vdc

Output Voltage (5.0 mA <10 <1.0A, Pp <15 W) Vo Vdc
7.0 Vdc £ Vip €20 Vdc 4.76 5.0 5.25
8.0 Vdc < Vi, <20 Vde - - -

Line Regulation (Note 2} Regjine my
7.5Vdc Vi £20Vde, 1.0A - 0.5 20
8.0VvdcsVin<12Vde - 0.8 10

Load Regulation (Note 2) Regioad my
50mAsins1.0A - 1.3 25
5.0mA<sig<1.5A(Ta =25°C) - 1.3 25

Quiescent Current Ig - 3.2 6.5 mA

Quiescent Current Change Alg mA
7.0 Vdc € Vi, £25Vde - 0.3 1.0
50mA<Ing<1.0A(Ta =25°C) - 0.08 0.8

Ripple Rejection RR 62 83 - dB
8.0Vdc s Vi £18 Vde, f=120Hz

Dropout Voltage (g = 1.0 A, Tj = 25°C) Vi-Vo - 2.0 - Vdc

Output Noise Voltage (Ta = 25°C) Vn - 10 - who
10 Hz<f< 100 kHz

Output Resistance f = 1.0 kHz o - 0.9 - mQ

Short Circuit Current Limit (Tp = 25°C) Isc - 0.6 - A
Vin =35 Vdc

Peak Output Current (T j = 25°C}) lmax - 2.2 - A

Average Temperature Coefficient of Qutput Voltage TCVo - 0.3 - mV/°C

ELECTRICAL CHARACTERISTICS (Vin =10V, Ig = 1.0 A, Ty = Tjow t0 Thigh [Note 1], uniess otherwise noted.)
MCT7805AC/LM340AT-5
Characteristic Symbol Min Typ Max Unit

Output Voltage (T = 25°C) Vo 4.9 5.0 5.1 Vdc

Output Voltage (5.0 mA<Inp <1.0A Pp<15W) Vo 4.8 5.0 5.2 Vdc
7.5Vdc sV £20Vde

Line Regulation (Note 2) Regline mv
7.5 Vdc <V €25 Vdc, Ig = 500 mA - 0.5 10
8.0Vdc<Vijps12Vde, Ip=1.0A - 08 12
80VdcsVjn<12Vde, Ip=1.0A, Ty=25°C - 1.3 4.0
7.3Vde sV £20Vde, Inp=1.0A, T)=25°C - 4.5 10

toad Regulation (Note 2) Regjoad mVy
5.0mA<In<S15A T)=25C - 1.3 25
S50mAsig<10A - 0.8 25
250 mA <1p <750 mA - 0.53 15

Quiescent Current g - 3.2 6.0 mA

Quiescent Current Change . Aig mA
8.0 Vdc € Vi, £25 Vdc, lp = 500 mA - 0.3 0.8
7.5Vdc Vi £20 Vde, Ty = 25°C - - 0.8
50mAsip<1.0A - 0.08 0.5

Ripple Rejection RR 68 83 - dB
8.0 Vde <V, €18 Vde, = 120 Hz, 1o = 500 mA

Dropout Voltage (Ip = 1.0 A, Tj = 25°C) Vi-Vo - 20 - Vde

NOTES: 1. T)gy = —40°C for MCTBXXAC, C, LM3OAT-XX, LM40T-XX Thigh = +125°C for MC78XXAC, C, LM340AT-XX, LM340T-XX
2. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account
separately. Pulse testing with low duty cycle is used.
3
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MC7800, MC7800A, LM340, LM340A Series

ELECTRICAL CHARACTERISTICS (continued) (Vin = 10V, I = 1.0 A, T = Tjoy, to Thigh [Note 1), unless otherwise noted.)

MC7B05AC/LM340AT-5
Characteristic Symbol Min Typ Max Unit
Output Noise Voltage (Ta = 25°C) Vi - 10 - pVVo
10 Hz < f <100 kHz )
Output Resistance (f = 1.0 kHz) ro - 0.9 - mQ
Short Circuit Current Limit (Ta = 25°C) Isc - 0.2 - A
Vin = 35 Vdc
Peak Output Current (T = 25°C) Imax - 2.2 - A
Average Temperature Coefficient of Output Voltage TCVp . - -0.3 - mv/°C

NOTES: 1. Tjgw =—40°C for MC78XXAC, C, LM340AT-XX, LM340T-XX

Thigh = +125°C for MC78XXAC, C, LM340AT-XX, LM340T-XX

2. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account

separately. Pulse testing with low duty cycle is used.

ELECTRICAL CHARACTERISTICS (Vin = 11V, lo = 500 mA, T = Tjow to Thigh [Note 1], unless otherwise noted.)

MC7806C
Characteristic Symbol Min Typ Max Unit
Output Voltage (T = 25°C) Vo 5.75 6.0 6.25 Vde
Output Voltage (5.0 mA<In <1.0A, Pp <15 W) Vo Vdc
8.0 Vdc £ Vi £ 21 Vdce 57 6.0 6.3
9.0 Vdc < Vj, £ 21 Vde - - -
Line Regulation, T = 25°C (Note 2} Regline mV
8.0 Vdc < Vijn £ 25 Vde - 0.5 24
9.0 Vdc £ Vi £ 13 Vde - 0.8 12
Load Regulation, T j = 256°C (Note 2} Reg|oad - 1.3 30 mV
50mA<ip<1.86A
Quiescent Current (T = 25°C) Ig - 3.3 8.0 mA
Quiescent Current Change Alg mA
8.0 Vdc £ Vi £ 25 Vde - 0.3 1.3
50mA<in<10A - 0.08 05
Ripple Rejection RR 58 65 - dB
9.0 Vdc € Vj, £19 Vdce, f= 120 Hz
Dropout Voltage (o = 1.0 A, Ty = 25°C) Vi-Vo - 2.0 - Vdc
QOutput Noise Voltage (Tp = 25°C) Vn - 10 - Vo
10 Hz £ f< 100 kHz
Output Resistance f = 1.0 kHz 0 - 0.9 - mQ
Short Circuit Current Limit (Ta, = 25°C) Isc - 0.2 - A
Vin = 35 Vdc
Peak Output Current (T = 25°C) Imax - 2.2 - A
Average Temperature Coefficient of Qutput Voltage TCVo - -0.3 - mvV/i*C

NOTES: 1. Tjy =—40°C for MCTBXXAC, C

Thigh = +125°C for MC7BXXAC, C

2. Load and line regulation are specified at constant junction temperature. Changes in V¢ due to heating effects must be taken into account

separately. Pulse testing with low duty cycle is used.
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Three-Terminal Negative
Voltage Regulators

The MC7900 series of fixed output negative voltage regulators are
intended as complements to the popular MC7800 series devices. These
negative regulators are available in the same seven—voltage options as the
MC7800 devices. In addition, one extra voltage option commonly employed
in MECL systems is also available in the negative MC7900 series.

Available in fixed output voltage options from —5.0 V to —24 V, these
regulators employ current limiting, thermal shutdown, and safe-area
compensation — making them remarkably rugged under most operating
conditions. With adequate heatsinking they can deliver output currents in
excess of 1.0 A.

® No External Components Required

¢ |nternal Thermal Overload Protection

¢ Internal Short Circuit Current Limiting

® Qutput Transistor Safe—Area Compensation

* Available in 2% Voltage Tolerance (See Ordering Information)

Representative Schematic Diagram
Gnd
. — o
8.0k
£10k 40k Ry
Ry
O
10k3 Vo
4
—
20 pF
) 4 ¢ o
10pF| 10k
20K 20k 20k 240 o
11k ’
750 o
vV
This device contains 26 active transistors. !
ORDERING INFORMATION
Qutput Veltage Operating
Device Tolerance Temperature Range Package
MC79XXACD2T 2%
Surface Mount
MCT79XXCD2T 4%
Ty=0°to+125°C
MCT79XXACT 2%
Insertion Mount
MCT79XXCT 4%
MCT79XXBD2T Surface Mount
4% T)=-40°to +125°C
MCT79XXBT ‘ Insertion Mount

XX indicates nominal voltage.

Order this document by MC7300/D

MC7900
Series

THREE-TERMINAL
NEGATIVE FIXED
VOLTAGE REGULATORS

T SUFFIX
PLASTIC PACKAGE
CASE 221A

Heatsink surface
connected to Pin 2,

1

2
3
Pin 1. Ground
2. Input
3. Output

D2T SUFFIX
PLASTIC PACKAGE
CASE 936
(D2PAK) ©2
3

Heatsink surface (shown as terminal 4 in
case oulfine drawing) is connected to Pin 2,

STANDARD APPLICATION

Input D—IO— MC79XX Output
C

in" C
033 pF T T 18,

1

I—e—0—

A common ground is required between the input
and the output voltages. The input voltage must
remain typically 2.0 V above more negative even
during the high point of the input ripple voltage.

XX, These two digits of the type number
indicate nominal voltage.
* Cjp is required if regulator is located an
appreciable distance from power supply filter.
** Cp improve stability and transient response.

DEVICE TYPENOMINAL OUTPUT VOLTAGE

MC7905 50V MC7912 12V
MC7905.2 52V MC7915 15V
MC7906 6.0V MC7918 28V
MC7908 8.0V MC7924 24V

© Motorola, Inc, 1996 Rev 6



MC7900
MAXIMUM RATINGS (Tp = +25°C, unless otherwise noted.)

Rating Symbol Value : Unit
Input Voltage (~5.0V2Vgo2-18V) Vi -35 Vde
(24 V) -40
Power Dissipation
Case 221A
Ta = +25°C Pp Internally Limited W
Thermal Resistance, Junction—-to~Ambient 0JA 65 °CW -
Thermal Resistance, Junction-to—Case 8Jc 5.0 °CW
Case 936 (D2PAK)
Ta =+25°C Pp Internally Limited w
Themmal Resistance, Junction—to-Ambient A 70 °C/W
Thermal Resistance, Junction-to—Case 8Jc 5.0 °C/wW
Storage Junction Temperature Range Tstg —65 to +150 °C
Junction Temperature Ty +150 °C
THERMAL CHARACTERISTICS
Characteristics Symbol Max Unit
Thermal Resistance, Junction—to—Ambient RaJa 65 °CW
Themmal Resistance, Junction-to—Case RgJc 5.0 °CW
MC7905C
ELECTRICAL CHARACTERISTICS (V| =-10V, Ip = 500 mA, 0°C < T < +125°C, unless otherwise noted.)
Characteristics Symbol Min Typ Max Unit
Output Voltage (T j = +25°C) Vo -4.8 -5.0 -5.2 Vdc
Line Regulation (Note 1) Regjine mV
(Ty = +25°C, 1o = 100 mA)
—7.0Vdc z2V|2-25Vdc - 7.0 50
-8.0Vdc2V|2-12 Vdc - 20 25
(Ty = +25°C, I = 500 mA)
-7.0Vdc 2V|=2-25Vdc - 35 100
-8.0vVdczV|z-12Vdc - 8.0 50
Load Regulation, Tj = +25°C {Note 1) Regioad mv
50mA<ips15A - 1" 100
250 mA < 1g <750 mA - 40 50
Qutput Voltage Vo Vdc
—7.0VdczV|2-20Vdc, 5.0 mASin<1.0A P<15W -4.75 - -5.25
Input Bias Current (T j = +25°C) B - 4.3 8.0 mA
Input Bias Current Change Allg mA
-7.0Vdc 2V|2-25Vdc - - 1.3
50mA<Ig<15A - - 0.5
Output Noise Voltage (Ta = +25°C, 10 Hz < f < 100 kHz) Vn - 40 - 1\
Ripple Rejection (g = 20 mA, f = 120 Hz) RR - 70 - dB
Dropout Voltage Vi-Vo Vdc
lop=1.0A,Ty=+25°C - 20 -
Average Temperature Coefficient of Output Voltage AV/AT mv/°C
lo=5.0mA, 0°C < Tj<+125°C - -1.0 -

NOTE: 1. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effects must be taken into account separately.
Pulse testing with low duty cycle is used.
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MC7900

MC7905AC
ELECTRICAL CHARACTERISTICS (v| = -10V, I = 500 mA, 0°C < Tj < +125°C, unless otherwise noted.)
Characteristics Symbol Min Typ Max Unit
Output Voltage (T = +25°C) Vo -4.9 -5.0 -5.1 Vdc
Line Regutation (Note 1) Regline mV
-8.0Vdc2V|>2-12Vde; lp=1.0A, Ty=+25°C - 2.0 25
-8.0VdczV|2-12Vdc; Ip=1.0A - 7.0 50
-7.6Vde 2 V| 2 -25 Vdc; I = 500 mA - - 7.0 50
-7.0Vdc2V|2-20Vdc; lp=1.0 A, Tj = +25°C - 6.0 50
Load Regulation (Note 1} Regioad mv
50mA<Ip<15A T)=+25°C - 11 100
250 mA<lp <750 mA - 4.0 50
50mA<ino<1.0A - 9.0 100
Qutput Voltage Vo vdc
-7.5Vdc2V|2-20Vde, 5.0mA<In<1.0AP<15W -4.80 - -5.20
Input Bias Current B - 4.4 8.0 mA
Input Bias Current Change Al mA
-7.5Vdc 2V|2-25 Vdc - - 1.3
50mA<in<10A - - 0.5
50mA<ip<1.5A, T y=+25C - - 0.5
Output Noise Voltage (Ta = +25°C, 10 Hz < f < 100 kHz) Vn - 40 - ny
Ripple Rejection (g =mA, f =120 Hz) RR - 70 - dB
Dropout Voltage VI-Vo Vdc
lo=1.0ATy=+25°C - 2.0 -
Average Temperature Coefficient of Output Voltage AV/AT mv/°C
lp=5.0A,0°C<Ty<+125°C - -1.0 -
MC7905.2C
ELECTRICAL CHARACTERISTICS (V| =10V, Ig = 500 mA, 0°C < T < +125°C, unless otherwise noted.)
Characteristics Symbol Min Typ Max Unit
Output Voltage (T y = +25°C) Vo -5.0 -5.2 -54 Vdc
Line Regulation (Note 1) Regjine mv
(Ty =+25°C, Ip = 100 mA)
-7.2Vdc 2 V| 2-25 Vdc - 8.0 52
-8.0VdczV|2-12Vdc - 2.2 27
(Ty = +25°C, I = 500 mA)
—7.2Vdc 2 V| 2-25Vdc - 37 105
-8.0Vde2V|2-12Vdc - 8.5 52
Load Regulation, Ty = +25°C (Note 1) Regjgad mv
50mA<ip<15A - 12 105
250 MA<ip <750 mA - 45 52
Qutput Voltage Vo Vdc
~72Vdc2V|2-20Vde, 5.0mA<In<1.0A,PS16W -4.95 - -545
Input Bias Current (T = +25°C) liB - 4.3 8.0 mA
Input Bias Current Change AlB mA
-7.2Vdc2V|2-25Vdc - - 13
50mASIo<15A - - 0.5
Output Noise Voltage (Ta = +25°C, 10 Hz < f < 100 kHz) Vn - 42 - HV
Ripple Rejection {Ilg = 20 mA, f = 120 Hz) RR - 68 - dB
Dropout Voltage VI-Vo Vdc
lo=1.0A,Ty=+25°C - 2.0 -
Average Temperature Coefficient of Qutput Voltage AVOIAT mv/°C
Ip=50mA,0°C<Ty<+125°C - -1.0 -

NOTE: 1. Load and line regulation are specified at constant junction temperature. Changes in V¢ due to heating effects must be taken into account separately.
Pulse testing with low duty cycle is used.
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MC7900

MC7906C '
ELECTRICAL CHARACTERISTICS (V;=-11V, [g = 500 mA, 0°C < T < +125°C, unless otherwise noted.)
Characteristics Symbol Min Typ Max Unit
Output Voltage (T = +25°C) Vo -575 | -6.0 -6.25 Vde
Line Regulation (Note 1) : Regjine mv
(Ty =+25°C, 1o = 100 mA)
-8.0 Vdc 2 V|>-25Vdc - 9.0 60
—-9.0Vdc2V|2-13 vVdc ) - 3.0 30
(Ty = +25°C, |p = 500 mA)
~-8.0Vvdc=V|2-25Vdc - 43 120
-9.0Vdc2V|2-13 Vdc - 10 60
Load Regulation, Tj = +25°C (Note 1) : Regioad mV
50mA<lp<15A - 13 120
250 mA <1p £ 750 mA - 50 60
Output Voltage Vo Vdc
-8.0Vdc>V|2>2-21Vde, 5.0 mA<IpS1.0A P<15W -5.7 - -6.3
Input Bias Current (T = +25°C) B - 43 8.0 mA
Input Bias Current Change Al mA
-8.0Vdc2V|2-25Vdc - - 1.3
50mA<ip<15A - - 0.5
Output Noise Voltage (Ta = +25°C, 10 Hz < f < 100 kHz) Vn - 45 - nwv
Ripple Rejection {Ig = 20 mA, f = 120 Hz) RR - 65 - dB
Dropout Voltage Vi-Vo Vdc
lo=10A,Ty=+25°C - 2.0 -
Average Temperature Coefficient of Output Voltage AVOIAT mv/°C
lo=50A,00C<T)<+125°C - -1.0 -
MC7908C
ELECTRICAL CHARACTERISTICS (V| =-14 V, |g = 500 mA, 0°C < Tj < +125°C, unless otherwise noted.}
Characteristics Symbol Min Typ Max Unit
Output Voltage (T j = +25°C) Vo -7.7 -8.0 -83 Vdc
Line Regulation (Note 1) Regjine mv
(Ty=+25°C, ip = 100 mA)
-10.5 Vdec 2 V| 2 -25 Vdc - 12 80
—11 Vdc 2 V| 2-17 Vdc - 5.0 40
(Ty=+25°C, Io = 500 mA)
-10.5Vvdc 2 V| 2-25 Vde - 50 160
-1 Vdc zV|2-17 Vdc - 22 80
Load Regulation, Tj = +25°C (Note 1) Regioad mV
50mA<ino<1.5A - 26 160
250 mA<lp <750 mA - 9.0 80
Output Voltage Vo Vdc
-10.5Vdc2V|2-23Vde, 5.0 mA<in<1.0A P<15W -7.6 - -84
Input Bias Current (T = +25°C) B - 4.3 8.0 mA
Input Bias Current Change Allg mA
-10.5Vdc 2 V| 2-25 Vdc - - 10
50mAsips15A - - 0.5
Output Noise Voltage (Tp = +25°C, 10 Hz < f < 100 kHz) Vn - 52 - pv
Ripple Rejection (I = 20 mA, f = 120 Hz) RR - 62 - dB
Dropout Voltage Vi-Vo Vdce
lo=1.0A,Ty=+25°C - 20 -
Average Temperature Coefficient of Output Voltage AVOIAT mv/°C
lp=5.0mA, 0°C < T 5 +125°C - -1.6 -

NOTE: -1.- Load and line regulation:.are specified at constant junction temperature. Changes in V due to heating effects must be taken into account separately.
Pulse testing with low duty cycle is used.
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FR101 - FR107 FAST RECOVERY RECTIFIER.
VOLTAGE RANGE - 50 to 1000 Volts CURRENT - 1.0 Ampere

MECHANICAL DATA FEATURES

* Case: Molded plastic

Fast switching

* Epoxy: UL 94V rate flame retardant * Low leakage
* Lead: MIL-STD-202E, Method 208 guaranteed * Low forward voitage drop
* Mounting position: Any * High current capability
* Weight; 0.33 gram * High surge capability
* High reliability
.034 (0.9) DO-41
1.0 (25;)b 028 (0.7) Dt
MIN.
205 (5‘2)““1“"“ 3
66 @2 Y b= -
— 107 (2.7) A
"! 080 (2.0) DIA- '
1.0(25.4)
MIN.

Dimensions in inches and {millimeters)

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS
Ratings at 25°C ambient temperature unless otherwise specified.Single phase, half wave, 60 Hz, resistive or inductive load.
For capacitive load, derate current by 20%.

PARAMETER SYMBOL (FR101|FR102|FR103{FR104|FR105{FR106{FR107| UNITS
Maximum Recurrent Peak Reverse Voltage VrrM 50 100 200 400 600 800 1000 Volts
Maximum RMS Voitage Viams 35 70 140 280 420 560 700 Volts
Maximum DC Blocking Voltage Voc 50 100 200 400 600 800 1000 Volts
Maximum Average Forward Rectified Current
T, = 75C lo 1.0 Amps
Peak Forward Surge Current 8.3 ms single half sine-wave I 10 AMDS
Superimposed on rated load (JEDEC Method) FsM P
Maximum Instantaneous Forward Voltage at 1.0A DC Ve 1.3 Volts
Maximum DC Reverse Current at 5.0 uAMPS
Rated DC Blocking Voltage T, = 25°C I )
Maximum Full Load Reverse Current Full Cycle R
Average, .375* (9.5mm) lead length at T, = 55°C 100 uAmps
Typical Junction Capacitance { Nole 1) C, 15 pF
Maximum Reverse Recovery Time { Note 2) Trr 150 ] 150 | 150 | 150 | 250 | 500 | so0 nSec
Operating and Storage Temperature Range Ty Tste -85 to +150 T
NOTES : 1 Measured at1 MHzand applied reverse vollage of 41bits
2.Test Conditions: IF = 0.5A IR = 1.0A, IRR = 0.25A
Wing Shing Computer Components Co., (H.K.)Ltd. Tel:(852)2341 9276  Fax:(852)2797 8153

Homepage: http://www.wingshing.com E-mail: | wsccltd@hkstarcom



FR101 - FR107

RATING AND CHARACTERISTIC CURVES

FIG. 1 - TYPICAL FORWARD CURRENT
DERATING CURVE
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intersil. IRF540N

Data Sheet March 2000 File Number 4842

33A, 100V, 0.040 Ohm, N-Channel Power MOSFET

Packaging - Features .
JEDEC TO-220AB + Ultra Low On-Resistance
SOURCE - rpDS(ON) = 0.040Q, Vgg = 10V

DRAIN . .
GATE « Simulation Models

- Temperature Compensated PSPICE™ and SABER®
Electrical Models

- Spice and SABER® Thermal Impedance Models
DRAIN - www.intersil.com

(FLANGE) » Peak Current vs Pulse Width Curve
+ UIS Rating Curve
Symbol Ordering Information
D PART NUMBER PACKAGE BRAND
IRF540N TO-220AB IRF540N
G
s

Absolute Maximum Ratings T =25°C, Unless Otherwise Specified

IRF540N UNITS
Drain to Source Voltage (Note 1) . ... ... ... i Vpss 100 v
Drain to Gate Voltage (Rgg =20kQ)(Note 1) . ... oo, VbR 100 Vv
GatetoSource Voltage ... ... ...t e Ves 20 v
Drain Current
Continuous (Tg=25°C, Vs = 10V)(FIgUre 2) ... ...ooevniiiiiiiiineennns Ib 33 A
Continuous (Tc=100°C, Vgg = 10V) (Figure 2) ... ....ooviniviinneeenns Ip 23 A
Pulsed Drain Current . . ... ..o it e e Ibm Figure 4
PulsedAvalanche Rating . ........ ...t i i e uis Figures €, 14, 15
PowerDissipation ...... ... i Pp 120 w
Derate ADOVE 250G ..ttt i e e e 0.80 wre
Operating and Storage TEempPerature . .. . . ... ooeeeeeerinrennnnneaaannns Ts TsTG -55t0 175 °c
Maximum Temperature for Soldering
Leads at 0.063in (1.Bmm)fromCasefor10s......... ... .. i, TL 300 oC
Package Body for 10s, See Techbrief TB334. .. ....... ... iviv i, Tpkg 260 oc

NOTES:
1. T, =25°C to 150°C.

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

1 CAUTION: These devices are sensitive to electrostalic discharge. Follow proper ESD Handling Procedures.
SABER® is a Copyright of Analogy Inc. PSPICE® is a registered trademark of MicroSim Corporation.
1-888-INTERSIL or 321-724-7143 | Intersil and Design is a trademark of Intersil Corporation. | Copyright © Intersil Corporation 2000



IRF540N

Electrical Specifications T¢ =25°C, Unless Otherwise Specified

PARAMETER SYMBOL | TEST CONDITIONS | MIN l TYP ! MAX ‘ UNITS
OFF STATE SPECIFICATIONS
Drain to Source Breakdown Voltage BVpss Ip = 250pA, Vgg = OV (Figure 11) 100 - - \Y
Zero Gate Voltage Drain Current lbss Vpsg =95V, Vgg = OV - - 1 pA
. Vps =90V, Vgg = 0V, Te = 150°C - - 250 T pA
Gate to Source Leakage Current loss Vgs = 20V - - +100 nA
ON STATE SPECIFICATIONS
Gate to Source Threshold Voltage VesH) | Ves = Vps. Ip = 250pA (Figure 10) 2 - 4 v
Drain to Source On Resistance ros(oN) | Ip =33A, Vgg = 10V (Figure 9) - 0.033 | 0.040 Q
THERMAL SPECIFICATIONS
Thermal Resistance Junction to Case Rguc TO-220 - - 125 | °ciw
Thermal Resistance Junction to RaJa - - 62 ocrw
Ambient
SWITCHING SPECIFICATIONS (Vgs = 10V)
Tum-On Time ton Vpp =50V, Ip = 33A - - 100 ns
Tum-On Delay Time ta(oN) \égz : 201\/9 - 9.5 - ns
Rise Time t (Figures 18, 19) - 57 - ns
Tum-Off Delay Time ta(OFF) - 40 - ns
Fall Time i - 55 - ns
Tum-Off Time torr - - 145 ns
GATE CHARGE SPECIFICATIONS
Total Gate Charge Qqgror) | Ves =0V 1o 20V Vpp = 50V, - 66 79 nC
Gate Charge at 10V Qg10) | Vs =0Vto 10V :;:E?’F?’)’: o - 35 42 nC
Thresheld Gate Charge Qg(tH) Vgg =0Vto 2V {Figures 13, 18, 17) - 24 29 nC
Gate to Source Gate Charge Qgs - 54 - nC
Gate to Drain "Miller” Charge Qqq - 13 - nC
CAPACITANCE SPECIFICATIONS
Input Capacitance Ciss Vps =25V, Vgg = 0V, - 1220 - pF
Output Capacitance Coss :l:i;uh:::Z) - 295 - pF
Reverse Transfer Capacitance Crss - 100 - pF
Source to Drain Diode Specifications
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
Source to Drain Diode Voltage Vsp Igp = 33A - - 1.25 v
Isp=17A - - 1.00 Vv
Reverse Recovery Time ter Igp = 33A, digp/dt = 100A/us - - 112 ns
Reverse Recovered Charge Qrr Igp = 33A, digp/dt = 100A/us - - 400 nC

2
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IRF540N

Typical Performance Curves
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Data Sheet

19A, 100V, 0.200 Ohm, P-Channel Power
MOSFETs

These are P-Channel enhancement mode silicon gate
power field effect transistors. They are advanced power
MOQOSFETs designed, tested, and guaranteed to withstand a
specified level of energy in the breakdown avalanche mode
of operation. All of these power MOSFETs are designed for
applications such as switching regufators, switching
convertors, motor drivers, relay drivers, and drivers for high
power bipolar switching transistors requiring high speed and
low gate drive power. They can be operated directly from
integrated circuits.

Formerly Developmental Type TA17521.

IRF9540, RF1S9540SM

July 1999 File Number 2282.6

Features
- 19A, 100V

* rps(oN) = 0.200Q

+ Single Pulse Avalanche Energy Rated
« SOA is Power Dissipation Limited

+ Nanosecond Switching Speeds

» Linear Transfer Characteristics

+ High [nput Impedance

» Related Literature

- TB334 “Guidelines for Soldering Surface Mount
Components to PC Boards”™

Ordering Information Symbol
PART NUMBER PACKAGE BRAND D
IRF9540 T0O-220AB IRF9540
RF159540SM TO-263AB RF159540 G
NOTE: When ordering, use the entire part number. Add the suffix 9Ato
obtain the TO-263AB vanant in the tape and reel, i.e., RF1S9540SMBA. s
Packaging
JEDEC TO-220AB JEDEC TO-263AB
SOURCE
DRAIN
GATE
DRAIN
DRAIN (FLANGE) GATE (FLANGE)
S~ SOURCE
4-15 CAUTION: These devices are sensitive to electrostatic discharge; follow proper ESD Handling Procedures.

http:/fwww.intersil.com or 407-727-8207 | Copyright © Intersit Corporation 1999



IRF9540, RF159540SM

Absolute Maximum Ratings T¢ = 25°C, Unless Otherwise Specified

IRF9540,
RF159540SM UNITS
Drainto Source Voltage (Note 1). . .. oo it it et Vbs -100 A
Drain to Gate Voltage (Rgg =20k){(Note 1) . .. ... i e VDGR -100 Y
Continuous Drain Current . .............. e e e e Ip -19 A
T =000 L e Ip -12 A
Pulsed Drain Curent {Note 3) . . . . ... i e e e 'om -76 A
Gateto Source Voltage . ... ... oottt s Vas +20 \
Maximum Power Dissipation (Figure 1). ... . ... ..o i i e Pp 150 W
Linear Derating Factor {Figure 1). . . ... .o v v i e e 1 wrPc
Single Pulse Avalanche Energy Rating (Note d4). . ...... ... ... i il Eas 960 mJ
Operating and Storage Temperature . . . ... ..ottt e i Ty TsTG -55 to 175 °c
Maximum Temperature for Soldering
Leads at 0.063in (1.6mm}fromCasefor10s........... .. .o i TL 300 °c
Package Body for 10s, See Techbrief 334 ... ... ... . ... o i il Tokg 260 oc

CAUTION: Stresses above those listed in “Absolute 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.

NOTE:
1. T;=25°C to 150°C.

Electrical Specifications  T¢ =25°C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNITS
Drain to Source Breakdown Voltage BVpgs |lp =-250pA, Vgg = OV {Figure 10) -100 - - \Y
Gate to Threshold Voltage Ves(TH) |Ves = Vos. Ip =-250pA -2 - 4 \%
Zero Gate Voltage Drain Current Ipss Vps = Rated BVpgs, Vggs = 0V - - -25 A
Vps = 0.8 x Rated BVpgs. Vgs = 0V, Tg = 125°C - - -250 pA
On-State Drain Current {Note 2) IpgoN) | Vps > Ipjon) X fos(on) Max: Vas =-10V -19 - - A
Gate to Source Leakage Current less Vgs = ¥20V - - 100 nA
Drain to Source On Resistance (Note 2) rpsioN) | lo =-10A, Vgg = -10V (Figures 8, 9) - 0.150 | 0.200 Q
Forward Transconductance (Note 2) Ofs Vpbs > Ip(on) X Tos(oN) MAX: |p = -6A 5 7 - S
{Figure 12)
Tum-On Delay Time taoN) | VDD =-50V, Ip =19A, Rg = 9.1Q, R =2.3Q, - 16 20 ns
g Vgs = -10V, (Figures 17, 18}
Rise Time GS - 65 100 ns
: - L MOSFET Switching Times are Essentially
Tum-Off Delay Time td(OFF) | Independent of Operating Temperature - el 70 ns
Fali Time t - 28 70 ns
Total Gate Charge Qq(tom) |Ves =-10V, Ip = -19A, Vps = 0.8 x Rated BVpgs. - 70 90 nC
(Gate to Source + Gate to Drain) lg(REF) = -1.5mA (Figures 14, 19, 20)
Gate to Source Charge Qgs Gate C'harge is Essentially Independent of _ 14 R nC
Operating Temperature
Gate to Drain “Miller” Charge Qgd - 56 - nC
Input Capacitance Ciss Vps =-25V, Vgg =0V, f = 1MHz - 1100 - pF
Output Capacitance Coss | (Figure 11) - 550 - pF
Reverse Transfer Capacitance Crss - 250 - pF
Internal Drain Inductance Lp Measured From the Modified MOSFET - 3.5 - nH
Contact Screw on Tab to | Symbel Showing the
the Center of Die Internal Devices
Measured From the Drain | Inductances - 4.5 - nH
Lead, 6mm (0.25in) from
Package to the Center of
Die
‘ Intemal Source Inductance Ls Measured From the - 7.5 - nH
Source Lead, 6mm
(0.25in) From Package to
Source Bonding Pad
Thermal Resistance Junction to Case ReJC - - 1 ocw
Thermal Resistance Junction to Ambient Rgya Typical Socket Mount - - 625 | °Cw

4-16 intersil



IRF9540, RF159540SM

Source to Drain Dicede Specifications

PARAMETER SYMBOL TEST CONDITIONS MIN TYP | MAX |UNITS
Continuous Source to Drain Current lsp Modified MOSFET Symbol - - -19 A
Pulse Source to Drain Current IsDm Showing the Integral Re- ° - - -76 A
{Note 3) vorse
P-N Junction Diode
R G .
S

Source to Drain Diode Voltage (Note 2) Vsp Te =25°C, Igp = -19A, Vg = 0V (Figure 13) - - -1.5 %
Reverse Recovery Time ter T, = 150°C, Igp = 19A, digp/dt = 100A/us - 170 - ns
Reverse Recovery Charge Qrr T, =150°C, Igp = 19A, digp/dt = 100A/s - 0.8 - nC
NOTES:

2. Puilse test: pulse width < 300pus, duty cycle < 2%.
3. Repetitive rating: pulse width limited by maximum junction temperature. See Transient Thermal Impedance curve (Figure 3).
4. Vpp = 25V, starting Ty = 25°C, L = 4mH, Rg = 254, peak lag = 19A. (Figures 15, 16).

Typical Performance Curves uniess Otherwise Specified
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Intermational
Rectifier

PD-8.512B

IRFP460

HEXFET® Power MOSFET

® Dynamic dv/dt Rating

¢ Repetitive Avalanche Rated

® |solated Central Mounting Hole
® Fast Switching

® Ease of Paralleling

® Simpie Drive Requirements

Description

Third Generation HEXFETs from International Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, low

VDSS = 500V

HDS(on) = 027.0.

on-resistance and cost-effectiveness.

The TO-247 package is preferred for commerciaHndustrial applications
where higher power levels preciude the use of TO-220 devices. The TQ-247
is similar but superior to the eadier TO-218 package because of its isolated
mounting hole. It also provides greater creepage distance between pins to

mest the requirements of most safety specifications.

TC-247AC

Absolute Maximum Ratings

Parameter Max. Units
Ip@ Tec=25°C | Continuous Drain Current, Vs @ 10 V 20
Jo @ Te=100°C | Continuous Drain Current, Vgs @ 10V 13 A
lom Pulsed Drain Current © 80
Pp @ Tc=25°C | Power Dissipation 280 w
Linear Derating Factor 2.2 W/eC
Vas Gate-to-Source Voltage +20 v
Eas Single Pulse Avalanche Energy @ 960 mJ
(AR Avafanche Current © 20 A
Ean Repetitive Avalanche Energy © 28 mJ
dv/dt Peak Diode Recovery dvidt @ 3.5 Vins
Ty Operating Junction and -55to +150
Tsra Storage Temperaiure Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case)
Mounting Torque, 6-32 or M3 screw 10 thfein (1.1 Nem}
Thermal Resistance
Parameter Min. Typ. Max. Units
Rasc Junction-to-Case — —_ 0.45
Aecs Case-to-Sink, Flat, Greased Surface — 0.24 — “Crw
Rasa Junction-to-Ambient — — 40 ]
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IRFP460

Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. { Units Test Conditions
V(erpss Drain-to-Source Breakdown Voltage 500 | — —_ V | Vas=0V, lo= 250pA
AVer)pss/AT.| Breakdown Voltage Temp. Coefficient — | 063 | — | VPC |Reference toc 25°C, Ip= 1mA
Aps(on) Static Drain-to-Source Cn-Resistance — — [ 027 | O |Vas=10V, p=12A @
Vas(m) Gate Threshold Voltage 2.0 —_ 4.0 V | Vps=Vas, [p= 250pA
Ots . Forward Transeonductance 13 —_ — S | Vpg=b0V, Ip=12A @
Inss Drain-to-Source Leakage Current — — 22550 WA xz:iggx, zz:gx. Tm125°C
lass Gate-to-Source Forward Leakage — - | 100 nA Ves=20V
Gate-to-Source Reverse Leakage —_ — | -100 Vas=-20V
Qg ‘Total Gate Charge — — | 210 Ip=20A
Qgs Gate-to-Source Charge — | — | 29 | nC |Vps=400V
Qg Gate-to-Drain (*Miller") Charge — — | 110 Vgs=10V See Fig. 6 and 13 @
Lator) Tum-On Delay Time P 18 — Voo=250V
t Rise Time — 59 —_ ns Ip=20A
L(o) " | Tumn-Off Delay Time — | 110 | — As=4.3C2
4 Fall Time —_ 58 — Rp=13Q See Figure 10@
Lo Intemal Drain Inductance _— 5.0 — E%me(e(;‘zlg?:’)
" e
Ls Intemal Source Inductance - 13 | — gine c%enr:act ¥
1 Ciss Input Capacitance ) — 4200 ] — Vae=0V
. Coss Output Capacitance — 870 | — pF |Vpg= 25V
- Cres Reverse Transfer Capacitance — 1350 | — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current _ _ 20 MOSFET symbol 0
{Body Diode) A showing the
Ism Pulsed Source Current _ —_ | s integral reverse ‘l@
{Body Diocdé) © p-n junction diode. [
Vso Diqde Forward Voaltage — —_ 1.8 V | Tg=25°C, lg=20A, Vgs=0V @
e Reverse Recovery Time — | 570 | 860 | ns |Ts=25°C, I,=20A
Qrr Reverse Recovery Charge — | 57 | 86 | uC |di/di=100A/us @
ton Forward Tum-On Time Intrinsic tum-on time is neglegible {tum-on Is dominated by Ls+Lo}
Notes:
@ Repetitive raling; pulse width limited by @ Isp<20A, difdis160A/s, VoDsSV(BR)DSS,
max. junction temperature (See Figure 11) Tys150°C
@ Vpp=50V, starting T)=25°C, L=4.3mH @ Pulse width < 300 ps; duty cycle $2%.

R=25%, 1as=20A (See Figura 12)
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I, Drain Current (Amps)

Ip, Drain Current (Amps)
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Fig 1. Typical Output Characteristics,

Te=25°C
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Fig 3. Typical Transfer Characteristics
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Philips Semiconductors

Product specification

Low power quad op amps

LM124/224/324/324A/
SA534/LM2902

DESCRIPTION

The LM124/SA534/LM2902 series consists of four independent,
high-gain, internally frequency-compensated operational amplifiers
designed specifically to operate from a single power supply over a
wide range of voltages.

UNIQUE FEATURES

In the linear mode, the input common-mode voltage range includes
ground and the output voltage can also swing to ground, even
though operated from only a single power supply voltage.

The unity gain crossover frequency and the input bias current are
temperature-compensated.

PIN CONFIGURATION

D, F, N Packages

NS

OUTPUT 1 ‘ 1 14 | OUTPUT 4
ANPUTY | 2 ]A 13 [ JNPUT 4
+INPUT1 | 3 12 | +#INPUT 4

ve | 4 11 | GND

«NPUTZ | & 10 | +INPUT 3
-INPUT2 | 6 ? ? 9 I —INPUT 3
outPut2 | 7 8 | OUTPUT 3

FEATURES
TOP VIEW

& {ntemally frequency-compensated for unity gain SLO006S5
® Large DC voltage gain: 100dB Figure 1. Pin Configuration

® Wide bandwidth {unity gain): 1MHz (temperature-compensated}

® Wide power supply range Single supply: 3Vp¢ to 30Vpc or dual

supplies: £1.5Vp¢ to £15Vpc
® Very low supply current drain: essentially independent of supply
voltage (1mW/op amp at +5Vpc)

® Low input biasing current: 45nApc (temperature-compensated)

@ Low input offset voltage: 2mVp¢ and offset current: SnApc

@ Differential input voltage rangé equal to the power supply voltage

® | arge outlput voltage: 0Vpc to Voeo-1.5Vpc swing

ORDERING INFORMATION

DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #

14-Pin Plastic Dual In-Line Package (DIP}) -55°C to +125°C LM124N SOT271
14-Pin Ceramic Dual In-Line Package (CERDIP) -55°C to +125°C LM124F 0581B
14-Pin Plastic Dual In-Line Package (DIP) -25°C to +85°C LM224N S0T2741
14-Pin Ceramic Dual In-Line Package (CERDIP) -25°C to +85°C LM224F 0581B
14-Pin Plastic Small Qutfine {SO) Package -25°C to +85°C LM224D SOT108-1
14-Pin Plastic Dual In-Line Package (DIP) 0°C to +70°C LM324N 80T27-1
14-Pin Ceramic Dual In-Line Package (CERDIP) 0°C to +70°C LM324F 05818
14-Pin Plastic Small Outline (SO) Package 0°C to +70°C LM324D SOT108-1
14-Pin Plastic Dual In-Line Package {DIP} 0°C lo +70°C LM324AN S0T27-1
14-Pin Piastic Small Outline (SO) Package 0°C to +70°C LM324AD SOT108-1
14-Pin Piastic Dual In-Liné Package (D!P) -40°C to +85°C SAS534N 1 SOT271
14-Pin Ceramic Dual In-Line Package (CERDIP) -40°C to +85°C SAS34F 0581B
14-Pin Plastic Small Outline (SO) Package -40°C to +85°C SA534D SOT108-1
14-Pin Plastic Small Outline (SO) Package -40°C to +125°C LM2902D SOT108-1
14-Pin Plastic Dual in-Line Package (DIP) -40°C to +125°C LM2902N SOT27-1
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Philips Semiconductors

Product specification

Low power quad op amps

LM124/224/324/324A/
SA534/LM2902

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 32o0rt16 Voc
Vin Differential input voltage 32 Voc
VIN Input voltage -0.3to +32 Voc
p Maximum power dissipation,
0 Ta=25°C (stitl-air)!
N package 1420 mw
F package 1190 mw
D package 1040 mwW
Output short-circuit to GND one amplifier? ]
Vee<15Vpe and Ta=25°C Continuous
Iin {nput current (Viy<-0.3V)3 50 mA
Ta Operating ambient temperature range
LM324/A 0to +70 °C
LM224 -251t0 +85 °C
SA534 -40 to +85 °C
LM2902 -40 fo +125 °C
LM124 -55 to +125 °C
TstG Storage temperature range -65 to +150 °C
TsoLp Lead soldering temperature (10sec max) 300 °C
NOTES:

1. Derate above 25°C at the following rates:
F package at 9.5mwW/’C
N package at 11.4mW/°C
D package at 8.3mW/°C
2. Short-circuits from the output to Ve + can cause excessive heating and eventual destruction. The maximum output current is approximately
40mA, independent of the magnitude of Vc. At values of supply voltage in excess of +15Vpc continuous short-circuits can exceed the
power dissipation ratings and cause eventual destruction.
3. This input current will only exist when the voltage at any of the input leads is driven negative. It is due to the collector-base junction of the
input PNP transistors becoming forward biased and thereby acting as input bias clamps. In addition, there is also lateral NPN parasitic
transistor action on the IC chip. This action can cause the output voltages of the op amps to go to the V+ rail (or to ground for a large
overdrive) during the time that the input is driven negative.

1995 Nov 27



Philips Semiconductors

Product specification

Low power quad op amps SA534/L M2902
DC ELECTRICAL CHARACTERISTICS
Vee=5V, Ta=25°C unless otherwise specified.
- LM124/LM224 LM324/SA534/LM2902
SYMBOL PARAMETER TEST CONDITIONS - - UNIT
Min Typ Max Min Typ Max
v Offset voltage? Rg=0Q 12 15 2 7 v
0s setvoliage Rg=0Q, over temp. 17 9 m
AVos/AT Temperature drift Rg=0Q, over temp. 7 7 pviec
| Input curment? in(+) or lin(-) 45 150 45 250 A
BIAS hn(+) or (=), over temp. 40 300 40 500
Algias/AT | Temperature drift OQver temp. 50 50 pA/°C
In(+H)lin=) +3 130 15 150
fiset nA
los Offset current T )-(-), over temp. £100 +150
Alog/AT Temperature drift Over temp. 10 10 pASC
Common-mode voltage Veoes3ov Vec-1.5 Vee-1.5 v
V
M range? Voo<30V, over temp. Vo2 Veo2
CMRR rcact’i:m”'mde rejection Veo=30V 70 | 85 65 | 70 d8
, R =2k, V=30V,
Vour Output voltage swing over temp. 26 26 \
. RLE10kQ, V=30V,
VoH Qutput voltage high over temp. 27 28 27 28 v
R €10k,
Vou Output voltage low over temp. 5 20 5 20 mv
Ry =, Vcc=30V,
aver temp. 1.5 3 1.5 3
lcc Supply current Rz mA
L=
over temp. 0.7 1.2 0.7 1.2
Vee=15V (for large Vo
swing), R_22kQ 50 100 25 100
AyvoL Large-signal voltage gain Vee=15V (for large Vo Vimv
swing), R 22kQ, 25 15
over temp.
Amplifier-to-amplifier f=1kHz to 20kHz,
coupling® input referred -120 120 dB
PSRR Power supply rejection ratio Rg<0Q 65 100 65 100 dB
Output current Vin+t=+1V, V=0V,
source Voe=15v 20 40 20 40
Vint=+1V, Viy-=0V,
Vee=15V, over temp. 10 20 10 20 A
m
Vin-=+1V, Vi +=0V,
lout Output current Veg=15V 10 20 10 20
. ViN-=+H1V, Vi +=0V,
sink Vee=15V, over temp. 5 8 5 8
VIN-=+1V, Vg +=0V,
Vo=200mV 12 50 12 50 HA
Isc Short-circuit current? 10 40 60 10 40 60 mA
GBW Unity gain bandwidth 1 1 MHz
SR Slew rate 0.3 0.3 Vius
VNOISE Input noise voltage f=1kHz 40 40 nVAHz
VoIrF Differential input voltage?® Vee Vee Y
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Product specification

LM124/224/324/324A/
SA534/LM2902

Philips Semiconductors

Low power quad op amps

DC ELECTRICAL CHARACTERISTICS (Continued)
Vee=5V, Ta=25°C unless otherwise specified.

- LM324A
SYMBOL PARAMETER TEST CONDITIONS - UNIT
Min Typ Max
Rg=0< 12 13
Vos Offset voltage! Re=00, over temp. 5 my
AVog/AT Temperature drift Rg=0Q, over temp. 7 30 uviec
) Iiné+) or lind-) 45 100
'aias Input current® In(+) o (), over temp. 40 200 nA
Alpiag/AT Temperature drift Over temp. 50 pA/°C
hn()-inG) 15 +30
los Offset current T}, over omp. 175 nA
Alog/AT Temperature drift Over temp. 10 300 pAFC
Vem Common-mode voltage range? Vee<3ov 0 Vee-1.5 A
) Vees30V, over temp. 0 Vee-2 v
CMRR Common-mode rejection ratio Vee=30V 65 85 dB
Vout Output voltage swing R,_=il\<,re!; :';?;1:;30\" 26 A
VoH Output voltage high R S10kQ, V=30V, over temp. 27 28 A
VoL Output voitage low 3'5112':“‘:" 5 20 my
lec Supply current Ry ===, Vcc=30V, over temp. 1.5 3 mA
R =, over temp. 0.7 1.2 mA
AyoL Large-signal voltage gain V=15V (for large Vo swing), R 22kQ 25 100 vimy
Vec=15V (for large Vo swing), R 22kQ, 15 VimV
over temp.
Amplifier-to-ampiifier coupling5 f=7::uzt :Z fi?rke*:iz' -120 dB
PSRR Power supply rejection ratio Rg<0Q 65 100 dB
O‘:g::c‘;“”e"t Vigt=+1V, Viy-=0V, Vee=15V 20 40 mA
ViNt=+1V, ViN-0V, V=15V, over temp. 10 20 mA
lout Output current Ving-=+1V, Viy+=0V V=15V 10 20 mA
sink VIN-=H1V, V|y+=0V, Vee=15V, over temp. 5 8 mA
ViN-=+1V, Vin+_0V, Vp=200mV 12 50 MA
lsc Short-circuit current® B 10 40 60 mA
Voirr Differential input voltage3 Veo v
GBW Unity gain bandwidth 1 MHz
SR Slew rate 0.3 Vius
VNOISE Input noise voltage f=1kHz 40 nViVHz
NOTES:

1. Vg = 1.4Vpc, Rg=00 with V¢ from 5V to 30V and over full input common-mode range (0Vpc+ to Ve -1.5V).

2. The direction of the input current is out of the IC due to the PNP input stage This current is essentially constant, independent of the state of
the output so no loading change exists on the input lines.

3. The input common-mode voltage or either input signal voltage should not be allowed to go negative by more than 0.3V. The upper end of the
common-mode voltage range is Ve -1.5, but either or both inputs can go to +32V without damage.

4. Short-circuits from the output to V¢ can cause excessive heating and eventual destruction. The maximum output current is approximately
40mA independent of the magnitude of V. At values of supply voltage in excess of +15Vp¢, continuous short-circuits can exceed the
power dissipation ratings and cause eventual destruction. Destructive dissipation can resutt from simuitaneous shorts on all amplifiers.

5. Due to proximity of extemal components, insure that coupling is not originating via stray capacitance between these extemal parts. This
typically can be detected as this type of coupling increases at higher frequencies.
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1N 4728 ... 1N 4764

SILICON PLANAR POWER ZENER DIODES

Silicon Planar P.ower Zener Diodes

for use in stabilizing and clipping circuits with high power rating.
Standard Zenter voltage tolerance is £10%. Add Suffix “A” for

15% tolerance. Other tolerances available upon request.

Absolute Maximum Ratings (T, =25 °C)

"

E

max
min. 28 —= 4.2}— min. 28

0.80

-

N

max. 2.80
=

M~
Cathode
Mark

Glass case = JEDEC DO-41

Dimensions in mm

Symbol Value Unit
Zener Current see Table “Characteristics”
Power Dissipation at T.mb-= 25°C P.. 1K W
Junction Temperature’ T, 200 °C
Storage Temperature Range T, -65 to + 200 °c
" Valid provided that leads at a distance of 8 mm from case are kept at ambient temperature.
Characteristics at T, =25°C

Symbol Min. Typ. Max. Unit
Thermal Resistance R . - 170" K/W
Junction to Ambient Air A
Forward Voltage Ve - - 1.2 Vv
atl. =200 mA

" Valid provided that leads at a distance of 8 mm from case are kept at ambient temperature.

74
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1N 4728 ... 1N 4764
SILICON PLANAR POWER ZENER DIODES

Zener Voltage range Maximum Zener Impedance " Reverse leakage current Surge' Maximum
current regulator
Type . current?
Vznom Iy Tt M 8y lbatv, at
T,=25°C
v mA Q Q mA RA v Il mA -y A
1N4728 3.3 76 10 400 1.0 150 1 1375 275
1N4729 3.6 69 10 400 1.0 100 1 1260 252
1N4730 3.9 64 9 400 1.0 100 1 1180 234
1N4731 4.3 58 9 400 1.0 50 1 1070 217
1N4732 4.7 53 8 500 1.0 10 1 970 193
1N4733 5.1 49 7 550 1.0 10 1 890 178
1N4734 - 56 45 5 600 1.0 10 2 810 . 162
1N4735 6.2 41 2 700 1.0 10 3 730 146
1N4736 6.8 37 3.5 700 1.0 10 4 660 133
1N4737 7.5 34 4.0 700 0.5 10 5 605 121
1N4738 8.2 31 45 700 0.5 10 6 550 110
1N4738 9.1 28 5.0 700 Q.5 10 7 500 100
1N4740 10 25 7 700 0.25 10 7.8 454 91
1N4741 11 23 8 700 0.25 . 5 8.4 414 83
1N4742 12 21 9 700 0.25 5 9.1 380 76
1N4743 13 19 10 700 0.25 5 9.9 344 69
1N4744 15 17 14 700 0.25 5 11.4 304 61
1N4745 16 15.5 16 700 0.25 5 12.2 285 57
1N4746 18 14 20 750 0.25 5 137 | - 250 50
1N4747 20 125 22 750 0.25 5 15.2 225 45
1N4748 22 115 23 750 0.25 5 16.7 205 41
1N4749 24 10.5 25 750 0.25 5 18.2 190 38
1N4750 27 9.5 35 750 0.25 5 206 170 34
1N4751 30 8.5 40 1000 0.25 5 22.8 150 30
1N4752 33 7.5 45 1000 0.25 5 25.1 135 27
1N4753 36 7.0 50 1000 0.25 5 274 125 25
1N4754 39 6.5 60 1000 0.25 5 29.7 115 23
1N4755 43 6.0 70 1500 0.25 5 32.7 110 22 |
1N4756 47 5.5 80 1500 0.25 5 35.8 g5 19
1N4757 51 5.0 95 1500 0.25 5 38.8 90 18
1N4758 56 4.5 110 2000 0.25 5 42.6 80 16
1N4759 62 4.0 125 2000 0.25 5 47.1 70 14
1N4760 68 3.7 150 2000 0.25 5 51.7 65 13
1N4761 75 3.3 175 2000 0.25 5 56.0 ‘60 12
1N4762 82 3.0 200 3000 0.25 5 62.2 55 11
TN4763 91 2.8 250 3000 0.25 5 69.2 50 : 10
1N4764 100 25 350 3000 0.25 5 76.0 45 9

" The Zener impedance is derived from the 60 Hz AC voltage which results when an AC current having an RMS value
equal to 10% of the Zener current (I, or |,) is superimposed on I, or |,,.. Zener Impedance is measured at two points
to insure a sharp knee on the breakdown curve and to eliminate unstable units.

2 Valid provided that leads at a distance of 8 mm from case are kept at ambient temperature.

3 Measured under thermal equilibrium and DC test conditions.

SEMTECH ELECTRONICS LTD.

( whotly owned subsidiary of HONEY TECHNILOGY LTD. )




P600A THRU P600M

GENERAL PURPOSE PLASTIC RECTIFIER
Reverse Voltage - 50 to 1000 Voits ~ Forward Current - 6.0 Amperes

Case Style P600 FEATURES
¢ Plastic package has Underwriters Laboratory

] - Flammability Classification 94V-0
¢ High forward current capability
10(254) ¢ Construction utilizes void-free
MIN. molded plastic technique h a
: + High surge current capabitity T
e —>‘ |<— l « High temperature soldering guaranteed:
'y 250°C/10 seconds, 0.375" (9.5mm}) lead length,
| | 0,360 (9.1) 5 |bs. (2.3kg) tension
0,343(8,6)
MECHANICAL DATA
T Case: Void-free molded plastic body
% —|le 10259 Terminals: Piated axial leads, solderable per MIL-STD-750,
oA, - Method 2026
Polarity: Color band denotes cathode end
| Mounting Position: Any

Weight: 0.07 ounce, 2.1 grams

Dimensions in inches and (millimeters)

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

lings at 25°C ambient temperature unless otherwise speacified.

SYMBOLS | P600A | P600B | P600D | P600G | PG600J | PGOOK | P6OOM | UNITS
aximum repetitive peak reverse voltage VRRM 50 100 200 400 600 800 | 1000 | Valts
aximum RMS voltage VRMS 35 70 140 280 420 560 700 ] Volts
aximum DC blocking voltage Voc 50 100 200 400 600 800 | 1000 | Volts
aximum average forward rectified current at
=60°C, 0.375" (9.5mm) lead length (FIG 1) l(av) 6.0 Amps
=60°C, 0.125" (3.18mm) lead length (FIG 2) 220
:ak forward surge current
3ms single half sine-wave superimposed on IFsM 400.0 Amps
.ed load (JEDEC Method)
aximum instantaneous forward voltage at: 6.0A Vv 0.90 1.0 Volt

100A F 1.30 _ 14| VOB
aximum DC reverse current Ta=25°C | 5.0 UA
rated DC blocking voltage Ta=100°C R 1.0 mA .
pical junction capacitance (NOTE 1) Cy 150.0 pF
pical reverse recovery time (NOTE 2) trr 25 us
pical thermal resistance (NOTE 3) Reasa 20.0 .

C/w
RauL 4.0

rerating junction and storage temperature range Ty, TsTG -50 to +150 °C
TTES:

Measured at 1.0 MHz and applied reverse voltage of 4.0 Volts

Reverse recovery time conditions: IF=0.5A, |rR=1.0A, 1r=0.25A

Thermal resistance from junction to ambient and from junction to lead at 0.375" (9.5mm) lead length,
P.C.B. mounted with 1.1 x 1.1 (30 x 30mm) copper pads

GENERAL

)
:6: SEMICONDUCTOR’
/12198



RATINGS AND CHARACTERISTIC CURVES P600A THRU P600M

AMFERES

AMFERES

FIG.1 - MAXIMUM FORWARD CURRENT DERATING
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MICROCHIP TC4426A/TC4427A/TC4428A

1.5A Dual High-Speed Power MOSFET Drivers

Features:

- High Peak Output Current — 1.5A

» Wide Input Supply Voltage Operating Range:
- 45Vto 18V

- High Capacitive Load Drive Capability — 1000 pF
in 25 ns (typ.)

+ Short Delay Times — 30 ns (typ.)

- Matched Rise, Fall and Delay Times

» Low Supply Current:
- With Logic ‘1’ Input — 1 mA (typ.)
- With Logic ‘0’ Input — 100 pA (typ.)

= Low Output Impedance — 7Q (typ.)

« Latch-Up Protected: Will Withstand 0.5A Reverse
Current

+ Input Will Withstand Negative Inputs Up to 5V
- ESD Protected — 4 kV

- Pin-compatible with TC426/TC427/TC428 and
TC4426/TC4427/TC4428

» Space-saving 8-Pin MSOP and 8-Pin 6x5 DFN
Packages

Applications:

+ Switch Mode Power Supplies
+ Line Drivers
+ Pulse Transformer Drive

General Description:

The TC4426A/TC4427A/TC4428A are improved
versions of the earlier TC4426/TC4427/TC4428 family
of MOSFET drivers. In addition to matched rise and fali
times, the TC4426A/TC4427A/TC4428A devices have
matched leading and falling edge propagation delay
times.

These devices are highly latch-up resistant under any
conditions within their power and voltage ratings. They
are not subject to damage when up to 5V of noise
spiking (of either polarity) occurs on the ground pin.
They can accept, without damage or logic upset, up to
500 mA of reverse current (of either polarity) being
forced back into their outputs. All terminals are fully
protected against Electrostatic Discharge (ESD) up to
4 kV.

The TC4426A/TC4427A/TC4428A MOSFET drivers
can easily charge/discharge 1000 pF gate
capacitances in under 30 ns. These devices provide
low enough impedances in both the on and off states to
ensure the MOSFET’s intended state will not be
affected, even by large transients. :

Package Types
8-Pin MSOP/
PDIP/SOIC TC4426A TC4427A TC4428A 8-Pin DFN(!) TC4426A TC4427A TC4428A
NC NC | | '
—_ NC |1 8
OUTA  OUTA O rcadzss Ne Ne Ne
Voo Voo INA |2 TC4427A 7| OUT A OUTA OUT A
INB[E|TC4428A5} OUTE OUTB  OUTB GND |3  Tcad2sa ©| Voo Voo Voo
INB |4 5| OUTB OUT B ouTB

Note 1: Exposed pad of the DFN package is electrically isolated.

© 2006 Microchip Technelogy Inc.
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TC4426A/TC4427A/TC4428A

Functional Block Diagram

Input

Effective
Input C =12 pF
(Each Input)

[
[
[
-l
-——

+—OVpp

é Inverting
L Gsooua ADO_L
00my |

Non-Inverting

TC4426A/TC4427TAITC4428A

}o QOutput
4
—e

GNDO—e

Note 1: TC4426A has two inverting drivers, while the TC4427A has two non-inverting

drivers. The TC4428A has one inverting and one non-inverting driver.

2: Ground any unused driver input.

DS21423F-page 2
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TC4426A/TC4427A/TC4428A

1.0 ELECTRICAL

CHARACTERISTICS

Absolute Maximum Ratingst

Supply VOIage ......coccov v, +22V
Input Voltage, IN A or IN B

.................................... (Vpp + 0.3V) to (GND - 5V)
Package Power Dissipation (T, < 70°C)

DFN

T Notice: Stresses above those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
These are stress ratings only and functional operation of the
device at these or any other conditions above those indicated
in the operation sections of the specifications is not implied.
Exposure to Absolute Maximum Rating conditions for
extended periods may affect device reliability.

DC CHARACTERISTICS
Electrical Specifications: Unless otherwise noted, over operating temperature range with 4.5V <Vp, <18V,
Parameters | Sym | Min | Typ | Max I Units ! Conditions
Input
Logic ‘1’, High input Voltage ViR 24 — —
Logic ‘0’, Low Input Voltage ViL — — 0.8 A
Input Current N -1.0 — +1.0 A (OVEVINS VoD
-10 — +10
Output
High Cutput Voltage VoH Vpp — 0.025 — — V | DC Test
Low Output Voltage VoL — — 0.025 V | DC Test
Output Resistance Ro — 7 9 Q  |loyr =10 mA, Vpp = 18V, Tp = +26°C
— 7 10 0°C €Ty s+70°C
— 8 11 -40°C <Ty <+85°C
—_ 8 12 -40°C <Tp s+125°C
Peak Output Current Ipk — 15 — A |Vpp=18V
Latch-Up Protection Irev — > 0.5 — A | Duty cycle <2%, t <300 psec
Withstand Reverse Current Vpp = 18V
Switching Time (Note 1}
Rise Time tr — 25 35 ns | Ty =+25°C
— 27 40 0°C Ty £+70°C
— 29 40 40°C €Ty <+85°C
— 30 40 -40°C < Ty <+125°C, Figure 4-1
Fall Time te — 25 35 ns | Ty=+25°C
— 27 40 0°C <Ty <+70°C
— 29 40 -40°C < Ty <+85°C
— 30 40 -40°C < T <+125°C, Figure 4-1
Delay Time tp1 — 30 35 ns | Tp=+26°C
— 33 40 0°C €Ty £+70°C
— 35 45 -40°C <Tp <+85°C
- 38 50 -40°C < T, <£+125°C, Figure 4-1
Delay Time tnz — 30 35 ns |Tap=+25°C
— 33 40 0°C <Tp <+70°C
— 35 45 -40°C < T, < +85°C
— 38 50 40°C <Tp < +125°C, Figure 4-1
Power Supply
Power Supply Current Is — 1.0 2.0 mA | Vjy =3V (Both inputs}
— 0.1 0.2 Vin = OV (Both inputs), Vpp = 18V
Note 1: Switching times ensured by design.

2: Package power dissipation is dependent on the copper pad area on the PCB.

© 2006 Microchip Technology Inc.
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TC4426A/TC4427A/TC4428A

TEMPERATURE CHARACTERISTICS

Electrical Specifications: Unless otherwise noted, all parameters apply with 4.5V < Vpp < 18V,

Parameters | Sym Min l Typ l Max | Units Conditions
Temperature Ranges
Specified Temperature Range (C) Ta 0 — +70 °C -
Specified Temperature Range (E) Ta -40 — +85 °C
Specified Temperature Range (V) Ta -40 — +125 °C
Maximum Junction Temperature T, — — +150 °C
Storage Temperature Range Ta -65 — +150 °C
Package Thermal Resistances
Thermal Resistance, 8L-6x5 DFN 0)a — 33.2 — °C/W
Thermal Resistance, 8L-MSOP G T — 206 — ‘C/wW
Thermal Resistance, 8L-PDIP TN — 125 — °C/W
Thermal Resistance, 8L-S0IC GTTY — 155 — °C/W

DS21423F-page 4

©® 2006 Microchip Technology Inc.



Order this document by TL494/D

) mororoLa
TL494

SWITCHMODE™ Pulse Width
Modulation Control Circuit

The TL494 is a fixed frequency, pulse width modulation contral circuit SWITCHMODE
designed primarily for SWITCHMODE power supply control. PULSE WIDTH MODULATION
CONTROL CIRCUIT
¢ Complete Pulse Width Modutation Control Circuitry SEMICONDUCTOR
¢ On--Chip Oscillator with Master or Slave Operation TECHNICAL DATA
¢ On-Chip Error Ampiifiers
¢ On-Chip 5.0 V Reference
® Adjustable Deadtime Control
¢ Uncommitted Output Transistors Rated to 500 mA Source or Sink D SUFFIX
¢ Qutput Control for Push—-Pull or Single—-Ended Operation 16 PLA(S:LIgEPTA;KBAGE
¢ Undervoltage Lockout ! (S0-16)
N SUFFIX
16 PLASTIC PACKAGE
CASE 648

PIN CONNECTIONS

./
Noninv Noninv
1 6] fnput
MAXIMUM RATINGS (Fuli operating ambient temperature range applies, ln':m I: B» ﬁ Inpu
unless otherwise noted.) ;,,,,'L‘{ E Vee E] ﬁ;ut
Ratin Symbol | TL494C | TL4941 | Unit Compen/PWN 50V
g y Cormp Input L2 v 4] Veet
Power Supply Voltage Voo 42 v Deadtime = | ' 73] Oulput
Control Control
Collector Output Voltage Vet 42 v
Ve Cr E_ ] E Voo
Osciliator
Collector Output Current Ict. lc2 500 mA Rr[6] 11] c2
(Each transistor} (Note 1) ‘—{é:
Ground E E E2
Ampiifier Input Voltage Range VIR -0.3to +42 v )
—— - ¢ 3] @ 9] e
Power Dissipation @ Ta <45°C Pp 1000 mw
Thermal Resistance, RgJa 80 °C/W (Top View)
Junction-to—-Ambient
Operating Junction Temperature Ty 125 °C
Storage Temperature Range Tstg -55to +125 °C ORDERING INFORMATION
Operating Ambient Temperature Range TA, °C Operating
TL494C 0to+70 Device Temperature Range Package
TL494I —-25to +85
TL494CD Ta = 0° to +70°C SO-16
. i ° - =} 0 + {=]
Derating Ambient Temperature Ta 45 C TL494CN A Plastic
NOTE: 1.Maximum thermal limits must be observed.
TL494IN Tp =—25°to +85°C Plastic
© Motorola, Inc. 1996 Rev 1




RECOMMENDED OPERATING CONDITIONS

TL494

Characteristics Symbol Min Typ Max Unit
Power Supply Voltage Ve 7.0 15 40 Vv
Collector Qutput Voltage Vel Vo2 - 30 40 v
Collector Qutput Current {(Each transistor) Icq, Ic2 - - 200 mA
Amplified Input Voltage Vin -0.3 - Vee-2.0 \
Current Into Feedback Terminal Ifb - - 0.3 mA
Reference Output Current tref - - 10 mA
Timing Resistor RT 1.8 30 500 kQ2
Timing Capacitor Ct 0.0047 0.001 10 wF
Cscillator Frequency fose 1.0 40 200 kHz

ELECTRICAL CHARACTERISTICS (Vg = 15V, CT = 0.01 pF, RT = 12 k€, unless otherwise noted.}
For typical values Tp, = 25°C, for min/max values Tp, is the operating ambient temperature range that applies, unless otherwise noted.

Characteristics Symbol | Min | Typ | Max l Unit |
REFERENCE SECTION

Reference Voltage (Io = 1.0 mA) Vref 4.75 5.0 5.25 Vv

Line Regulation (Vo = 7.0 Vto 40 V) Regiline - 20 25 mV

Load Regulation (I = 1.0 mA to 10 mA) Regload - 3.0 15 mv

Short Circuit Qutput Current (Vref = 0 V) Isc 15 35 75 mA

OUTPUT SECTION

Collector Ofi-State Current IC(ofh) - 2.0 100 PA
Ve =40V, V=40 V)

Emitter Off-State Current " IE(off) - - -100 pA
Vee =40V, Ve =40V, VE=0V) '

Collector-Emitter Saturation Voltage (Note 2} Vv
Common-Emitter (VE =G V, Ic = 200 mA) Vsat(C) - 1.1 1.3 :
Emitter—Follower (V¢ = 15 V, Ig = -200 mA) Vsat(E) - 1.5 25

Qutput Control Pin Current
Low State (Vog < 0.4 V) locL - 10 - pA
High State (Vo = Vref) locH - 0.2 3.5 mA

Cutput Voltage Rise Time te ns
Common-Emitter (See Figure 12) - 100 200
Emitter—Follower (See Figure 13) - 100 200

Cutput Voltage Fall Time tf ns
Common-Emitter (See Figure 12) - 25 100
Emitter—Follower (See Figure 13) - 40 100

NOTE: 2. Low duty cycle pulse techniques are used during test to maintain junction temperature as close to ambient temperature as possible.

MOTOROLA ANALOG IC DEVICE DATA



TL494

ELECTRICAL CHARACTERISTICS (Vo =15V, C1=0.01 uF, RT = 12 kQ, unless otherwise noted.)
For typical values Tp = 25°C, for min/max values T is the operating ambient temperature range that applies, unless otherwise noted.

Characteristics l Symbol Min Typ Max I Unit |
ERROR AMPLIFIER SECTICN
Input Offset Voltage (Vo (pin 3)=2.5 V) Vio - 2.0 10 my
tnput Offset Current (Vg (pin 3)= 2.5 V) o - 5.0 250 nA
Input Bias Current (Vo (Pin 3) = 2.5 V) . B - 0.1 -1.0 pA
Input Common Mode Voltage Range (Vcc =40V, Ta = 25°C) VICR -03toVge-2.0 v
Open Loop Voltage Gain (AVg =3.0V, Vo =05V 1to 3.5V, R =2.0kQ) AvoL 70 95 - dB
Unity-Gain Crossover Frequency (Vo = 0.5V 10 3.5V, R = 2.0 k) fo- - 350 - kHz
Phase Margin at Unity—-Gain (Vg =0.5 V10 3.5V, R = 2.0 k1) dm - 65 - deg.
Common Mode Rejection Ratio (Vo =40 V) CMRR 65 90 - dB
Power Supply Rejection Ratio (AVpe =33V, Vo =2.5V, RL =2.0kQ) PSRR - 100 - dB
Output Sink Current (Vo (pin 3) = 0.7 V) lo- 0.3 0.7 - mA
Output Source Current (Vg (pjn 3)=3.5V) lo* 20 —4.0 - mA
PWM COMPARATOR SECTION (Test Circuit Figure 11)
Input Threshold Voltage (Zero Duty Cycle) VTH - 2.5 4.5 v
Input Sink Current (V(Pin 3)= 0.7V) l— 0.3 0.7 - mA
DEADTIME CONTROL SECTION (Test Circuit Figure 11)
Input Bias Current (Pin 4) (Vpj, 4 =0 V10 5.25 V) B (DT) - —2.0 ~10 A
Maximum Duty Cycle, Each Output, Push—Pull Mode DCmax %
(VPin4=0V,CT=0.01 uF, RT =12 kQ) 45 48 50
(Vpin4 =0V, CT=0.001 pF, RT =30 kQ) - 45 50
Input Threshold Voltage (Pin 4) Vin Vv
(Zero Duty Cycle) - 28 33
{Maximum Duty Cycle) 0 - -
OSCILLATOR SECTICN
Frequency (CT = 0.001 pF, RT = 30 k) fosc - 40 - kHz
Standard Deviation of Frequency* (CT = 0.001 uF, RT = 30 k() ofasc - 3.0 - %
Frequency Change with Voltage (Voo = 7.0 V10 40 V, Tp = 25°C) Aosc (AV) - 0.1 - %
Frequency Change with Temperature {ATa = Tiow to Thigh) Afgge (AT) - - 12 %
{CT=0.01puF, RT=12kQ)
UNDERVOLTAGE LOCKOUT SECTION
Turn—On Threshold (VG increasing, Iref = 1.0 mA) | v 5.5 6.43 0 | v |
TOTAL DEVICE
Standby Supply Current (Pin 6 at Ve, All other inputs and outputs open) lce mA
(Vecc=15V) - 55 10
Vcc=40V) - 7.0 15
Average Supply Current mA
(CT =0.01pF, RT = 12 k2, V(pin 4)=2.0V) - 7.0 -
(Vo = 15 V) (See Figure 12)
* Standard deviation is 2 measure of the statistical distribution about the mean as derived from the formula, o
3
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TL494

Figure 1. Representative Block Diagram
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TL494
APPLICATIONS INFORMATION

Description -

The TL494 is a fixed—frequency pulse width modulation
control circuit, incorporating the primary building blocks
required for the control of a switching power supply. (See
Figure 1.) An internal-linear sawtooth osciliator is frequency—
programmable by two external components, RT and C1. The
approximate oscillator frequency is determined by:

11

fogp ~ —1__
[e]:1 RT'CT

For more information refer to Figure 3.

Output pulse width modulation is accomplished by
comparison of the positive sawtooth waveform across
capacitor CT to either of two control signals. The NOR gates,
which drive output transistors Q1 and Q2, are enabled only
when the flip—flop clock—input line is in its low state. This
happens only during that portion of time when the sawlooth
voltage is greater than the control signals. Therefore, an
increase in control-signal amplitude causes a corresponding
linear decrease of output pulse width. (Refer to the Timing
Diagram shown in Figure 2.)

The control signals are extemal inputs that can be fed into
the deadtime control, the error amplifier inputs, or the
feedback input. The deadtime control comparator has an
effective 120 mV input offset which limits the minimum output
deadtime to approximately the first 4% of the sawtooth—cycle
time. This would result in a maximum duty cycle on a given
output of 96% with the output control grounded, and 48% with
it connected to the reference line. Additional deadtime may
be imposed on the output by setting the deadtime—control
input to a fixed voltage, ranging between 0 V to 3.3 V.

Functional Table

InputiOutput Output Function fo—ui =
Controls fosc
Grounded | Single—ended PWM @ Q1 and Q2 1.0

@ Vref Push-pull Operation 0.5

The pulse width modulator comparator provides a means
for the error amplifiers to adjust the output pulse width from
the maximum percent on—time, established by the deadtime
control input, down to zero, as the voltage at the feedback pin
varies from 0.5 V to 3.5 V. Both error amplifiers have a
common mode input range from -0.3 V to (Vgc - 2V), and

may be used to sense power—supply output voltage and
current. The error—amplifier outputs are active high and are
ORed together at the noninverting input of the pulse-width
modulator comparator. With this configuration, the amplifier
that demands minimum output on time, dominates controt of
the loop.

When capacitor CT is discharged, a positive pulse is
generated on the output of the deadtime comparator, which
clocks the pulse-steering flip—flop and inhibits the output
transistors, Q1 and Q2. With the output—control connected to
the reference line, the pulse—steering flip-flop directs the
modulated pulses to each of the two output transistors
alternately for push—pull operation. The output frequency is
equal to half that of the oscillator. Output drive can also be
taken from Q1 or Q2, when single-ended operation with a
maximum on-time of less than 50% is required. This is
desirable when the output transformer has a ringback
winding with a catch dicde used for snubbing. When higher
output—drive currents are required for singie-ended
operation, Q1 and Q2 may be connected in parallel, and the
output-mode pin must be tied to ground to disable the
flip—flop. The output frequency will now be equal to that of the
oscillator.

The TL494 has an internal 5.0 V reference capable of
sourcing up to 10 mA of load current for external bias circuits.
The reference has an internal accuracy of +5.0% with a
typical thermal drift of less than 50 mV over an operating
temperature range of 0° to 70°C.

Figure 3. Oscitlator Frequency versus
Timing Resistance
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Figure 4. Open Loop Voltage Gain and
Phase versus Frequency
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Figure 10. Error-Amplifier Characteristics
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UF300 THRU UF3010

ULTRAFAST SWITCHING RECTIFIER
VOLTAGE - 50 to 1000 Voits CURRENT - 3.0 Amperes

FEATURES
® Plastic package has Underwriters Laboratory'
Flammability Classification 94V-O utilizing DO-201AD

Flame Retardant Epoxy Molding Compound

® Void-free Plastic in DO-201AD package

® 3.0 ampere operation at T,=55 «+ with no thermal runaway _T_— 052 (1.3)

® Exceeds environmental standards of MIL-S-19500/228 (12‘5”'2) e a2

® Ultra fast switching for high efficiency th_——

MECHANICAL DATA 375 (9.5)

Case: Molded plastic, DO-201AD 285 @2)

Terminals: Axial leads, solderable per MIL-STD-202, 'T__4 I'— 210 6.3
Method 208 100 %0 @8 A

Polarity: Band denctes cathode (ij’lﬂ)

Mounting Position: Any l
Weight: 0.04 ounce, 1.1 gram
Dimensions in inches and (millimeters)

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS
Ratings at 25 -« ambient temperature unless otherwise specified.

Resistive or inductive load, 60 Hz

UF300 |1 UF301 | UF302 | UF304 | UF306 | UF308 [UF3010| UNITS
Peak Reverse Voltage, Pepetitive ; Vru 50 100 200 400 600 800 1000 vV
Maximum RMS Voltage 35 70 140 280 420 560 700 v
DC Blocking Voltage; VR 50 100 200 400 600 800 1000 \i
Average Forward Current, lo @T,=55++ 3.8" 3.0 A
lead length, 60Hz, resistive or inductive load
Peak Forward Surge Current Igy (surge) 150 A
8.3msec. single half sine-wave superimposed
on rated load (JEDEC method)
Maximum Forward Voltage Ve @3.0A, 25 «+ 1.00 [ 110 | 1.70 Vv
Maximum Reverse Current, @ Rated T,=25 <« 10.0 e A
Reverse Voltage T,=100 =+ 500 e A
Typical Junction capacitance (Note 1) CJ 75.0 [ 50.0 oF
Typical Junction Resistance (Note 2) R+« JA 20.0 /W
Reverse Recovery Time 50 50 50 50 75 75 75 ns
le=5A, Ig=1A, Ir=.25A
Operating and Storage Temperature Range -55 TO +150 .o
NOTES:

1. Measured at 1 MHz and applied reverse voitage of 4.0 VDC
2. Thermal resistance from junction to ambient and from junction to lead length 0.375"(9.5mm) P.C.B. mounted




RATING AND CHARACTERISTIC CURVES
UF300 THRU UF3010

INSTANTANEOUS REVERSE LEAKAGE CURRENT,

IFM, Apk

Fig.

MICROAMPERES

Fig. 4-TYPICAL REVERSE LEAKAGE

l!‘t)l'l -_|on
AN
) §0.UT
PULSE
ke GENERATOR
%) NOTE 2
1in
Non OSCILLOSCOPE
inductive NOTE 1

NOTE:1.Rise Time = 7ns max,
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