











TOP242-250

BENCH TEST PRECAUTIONS FOR EVALUATION OF ELECTRICAL CHARACTERISTICS

The following precautions should be followed when testing
TOPSwitch-GX by itself outside of a power supply. The
schematic shown in Figure 53 is suggested for laboratory testing
of TOPSwitch-GX.

When the DRAIN pin supply is turned on, the part will be
in the auto-restart mode. The CONTROL pin voltage will be
oscillating at a low frequency between 4.8 V and 5.8 V and
the drain is turned on every eigth cycle of the CONTROL pin
oscillation. If the CONTROL pin power supply is turned on

Typical Performance Characteristics

while in this auto-restart mode, there is only a 12.5% chance
that the CONTROL pin oscillation will be in the correct state
(drain active state) so that the continuous drain voltage waveform
may be observed. It is recommended that the V. power supply
be turned on first and the DRAIN pin power supply second if
continuous drain voltage waveforms are to be observed. The
12.5% chance of being in the correct state is due to the divide-
by-8 counter. Temporarily shorting the CONTROL pin to the
SOURCE pin will reset TOPSwitch-GX, which then will come
up in the correct state.
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Figure 54a. Current Limit vs. X or M Pin Current (see Figures 55a and 56a for TOP245P and TOP246P).

Figure 54b. Current Limit vs. External Current Limit Resistance (see Figures 55b and 56b for TOP245P and

TOP246P).
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Figure 55a. Current Limit vs. MULTI-FUNCTION Pin Current (TOP245P only).
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Figure 55b. Current Limit vs. External Current Limit Resistance (TOP245P only).
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Figure 55c. External Current Limit vs. External Current Limit Resistance at 0 °C, 25 °C and 100 °C Junction
Temperature (TOP245P only).
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Figure 56a. Current Limit vs. MULTI-FUNCTION Pin Current (TOP246P only).
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Figure 56b. Current Limit vs. External Current Limit Resistance (TOP246P only).
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Figure 56¢. External Current Limit vs. External Current Limit Resistance at 0 °C, 25 °C and 100 °C Junction

Temperature (TOP246P only).
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Typical Performance Characteristics (cont.)
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Figure 57. Breakdown Voltage vs. Temperature. Figure 58. Frequency vs. Temperature.
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Figure 61. Overvoltage Threshold vs. Temperature. Figure 62. Under-Voltage Threshold vs. Temperature.
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Typical Performance Characteristics (cont.)
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Figure 63a. LINE-SENSE Pin Voltage vs. Current. Figure 63b. EXTERNAL CURRENT LIMIT Pin Voltage
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Typical Performance Characteristics (cont.)
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PART ORDERING INFORMATION

TOPSwitch Product Family

GX Series Number

Package Identifier

—

TOP242G N-TL

G Plastic SMD-8B (TOP242-244 only)
P Plastic DIP-8B (TOP242-246 only)
Y Plastic TO-220-7C
R Plastic TO-263-7C (available only with TL option)
F Plastic TO-262-7C

Lead Finish

Blank | Standard (Sn Pb)
N Pure Matte Tin (Pb-Free)

Tape & Reel and Other Options

Blank | Standard Configurations
TL [ Tape & Reel, (G Package: 1000 min., R Package: 750 min.)
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TOP242-250

TO-220-7C
.390 (9.91)
-146 (3.71) “.420(10.67).‘ +
.156 (3.96)
\m .108 (2.74) REF
/
461 (11.71)
1495 (12.57)
.860 (21.84) i
.880 (22.35)
Lk .068 (1.73) MIN
e | LT = 0o (o) FPH0T0 (2510
—»| | =050 (1.27) BSC
. <150 (3.81) BSC
050 (1.27) —»| |
-

050 (1.27) y

.050 (1.27)

? .050@7*\

.200 (5.08)

¢PIN1

A

.180 (4.58)

S

—
o

.100 (2.54)

150 (3.81) |« »|«—=»|.150 (3.81)

Y07C

MOUNTING HOLE PATTERN

165(4.19) |
s5@70) |
.045 (1.14)
.055 (1.40)
.234/(5.94)
-261,(6.63)
_— 570 (14.48)
REF.
7°TYP. 670 (17.02)
REF.
.080 (2.03) »‘
120 (3.05)
PINT1&7
*‘ | 040 (1.02)
.060 (1.52)
.012 (.30) L ‘ .040 (1.02)
024 (61) ~ I~ 1060 (1.52)
.190 (4.83)
.210 (5.33)
Notes:

1.

2

3.

. Minimum metal to metal spacing at the package
. Position of terminals to be measured at a location

. All terminals are solder plated.

Controlling dimensions are inches. Millimeter
dimensions are shown in parentheses.

Pin numbers start with Pin 1, and continue from left
to right when viewed from the front.

Dimensions do not include mold flash or other
protrusions. Mold flash or protrusions shall not
exceed .006 (.15mm) on any side.

body for omitted pin locations is .068 in. (1.73 mm).

.25 (6.35) below the package body.

P1-2644-122004
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TOP242-250

DIP-8B

’J—‘ 137 (3.48)
-E- — [ MINIMUM
\ — .
-240 (6.10)
.260 (6.60)
Pin1—-1 L1 [T [
D .367 (9.32)
.387 (9.83)
.057 (1.45)
[ .068 (1.73)
= ‘ (NOTE 6)
.125 (3.18) .015 (.38
145 (3.68) MINII\(IIUI\}I
¥
T-
SEATING
PLANE 120 (3.05)
# .140 (3.56)
.100 (2.54) BSC —|| | ”,M
.053 (1.35)
.014 (.36
- <ﬁ [®TE[DS.010 (.25) W]

Notes:

1. Package dimensions conform to JEDEC specification
MS-001-AB (Issue B 7/85) for standard dual-in-line (DIP)
package with .300 inch row spacing.

2. Controlling dimensions are inches. Millimeter sizes are

shown in parentheses.

3. Dimensions shown do not include mold flash or other
protrusions. Mold flash or protrusions shall not exceed

.006 (.15) on any side.

4. Pin locations start with Pin 1, and continue counter-clock-
wise to Pin 8 when viewed from the top. The notch and/or
dimple are aids in locating Pin 1. Pin 6 is omitted.

5. Minimum metal to metal spacing at the package body for
the omitted lead location is .137 inch (3.48 mm).

6. Lead width measured at package body.

7. Lead spacing measured with the leads constrained to be

perpendicular to plane T.

.008 (.20)
.015 (.38)

.300 (7.62) BSC

! (NOTE 7)
.300 (7.62)

! .390 (9.91)

'
'
i
i
i
|

P08B

P1-2551-121504

137 (3.48)
[ MINIMUM
= R F
240 (6.10) ) %
260(660) :
I kﬁ = HEH
100 (2.54) (BSC)
5 367 (9.32) ‘
\ .387 (9.83) \
I | .057(1.45)
125 (3.18) .068 (1.73)
.145 (3.68) ' (NOTE 5)
i
.032 (.81) ‘ L‘ ‘.048 (1.22) |
037 (.94) 1053 (1.35) L 009 (:23)

Notes:
1.

.42
05
.046 .060 .060 .046
o] .
.080
Pin1»:| |
. 1
.086
186 5
.286 6
Solder Pad Dimensions
' | 1
T M™.004 (.10) I
.004 (.10) 036 (0.91) | | 0-8
.012(.30) .044 (1.12)

. Dimensions shown do not

. Pin locations start with Pin 1,

. Minimum metal to metal

. Lead width measured at

. D and E are referenced

Controlling dimensions are
inches. Millimeter sizes are
shown in parentheses.

include mold flash or other
protrusions. Mold flash or
protrusions shall not exceed
.006 (.15) on any side.

and continue counter-clock-
wise to Pin 8 when viewed
from the top. Pin 6 is omitted.
spacing at the package body
for the omitted lead location
is .137 inch (3.48 mm).
package body.

datums on the package
body.

GosB

P1-2546-121504
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TOP242-250

.390 (9.91) .245 (6.22) . 045(1.14)
¢ ‘ .420 (10.67) ‘ MIN ‘ .055 (1.40)
.055 (1.40)
.066 (1.68) *
.22 .72
.326 (8.28) ill(lil )
.336 (8.53) .580 (14.73) v
* .620 (15.75) .000 (0.00)
.010 (0.25)
.208 (5.28) .090 (2.29)
L L N B —.110 (2.79)
i / R [ =.010 (0.25)
0.68 (1.73)
[LD #1] MIN .012 (0.30)
.024 (0.61)
.024 (0.61) —»| ==— | ~=—.,100 (2.54) —~=— 050 (1.27) -0°-8°
.034 (0.86) » _ REF B
.315 (8.00)
.165 (4.19) —
Solder Pad 185 (4.70) F
380 (9.65) Dimensions ! { [5:004 (0.10)]
Notes: *
1. Package Outline Exclusive of Mold Flash & Metal Burr.
.638 (16.21) 2. Package Outline Inclusive of Plating Thickness.
3. Foot Length Measured at Intercept Point Between
1 Datum A Lead Surface.
|:||:||:||:||:| |:| % -128 (3.25) 4. Controlling Dimensions are in Inches. Millimeter
— — Dimensions are shown in Parentheses. RO7C
‘ ‘ —»| |.050 (1.27) 5. Minimum metal to metal spacing at the package body
—»| ==—.038 (0.97) for the omitted pin locations is .068 in. (1.73 mm). PI-2664-122004
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.050 LT@

.050 (1.27) —» |-

- .050 (1.27)

.050 (1.27)

.200 (5.08)

iPm11=D‘

ECHEN

.100 (2.54)

.180 (4.58)

@™

|-

150 (3.81) [« |« »|.150 (3.81)

Fo7C

MOUNTING HOLE PATTERN

TO-262-7C
.045 (1.14
.390 (9.91) *‘ .ﬁ
420 (10.67) ‘ * .165 (4.17)
.055 (1.40) 185 (4.70) /E"
066 (1.68) _
066 (1.68) —
.326 (8.28) .495 (12.56
336 (8.53) 7°TYP. R(EF. )
795 (20.18) + '595R(é ls;.m)
REF. .080 (2.03) | ‘ .
120 (3.05) i
—— .068 (1.73) MIN PINT&7
T ‘TJ.024 (.61) ‘ | 040 (1.02)
=1 =034 (g5) 010 (25)W | [060 (1.52)
—»| |-=—050 (1.27) BSC 012(30) || ‘ .040 (1.06)
. <150 (3.81) BSC 024 (61) \ 1060 (1.52)
.190 (4.83)
210 (5.33)

Notes:

1.

2.

3.

Controlling dimensions are inches. Millimeter
dimensions are shown in parentheses.

Pin numbers start with Pin 1, and continue
from left to right when viewed from the front.
Dimensions do not include mold flash or
other protrusions. Mold flash or protrusions
shall not exceed .006 (.15mm) on any side.

. Minimum metal to metal spacing at the pack-

age body for omitted pin locations is .068
inch (1.73 mm).

. Position of terminals to be measured at a

location .25 (6.35) below the package body.

. All terminals are solder plated.

P1-2757-122004
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Revision | Notes Date
D - 11/00
E 1) Added R package (D2PAK). 7/01

2) Corrected abbreviations (s = seconds).

3) Corrected x-axis units in Figure 11 (LA).

4) Added missing external current limit resistor in Figure 25 (R ).
5) Corrected spelling.

6) Added caption for Table 4.

7) Corrected Breakdown Voltage parameter condition (T, = 25 °C).
8) Corrected font sizes in figures.

9) Figure 40 replaced.

10) Corrected schematic component values in Figure 44.
F 1) Corrected Power Table value. 9/01
G 1) Added TOP250 device and F package (TO-262). 1/02

2) Added R package Thermal Impedance parameters and adjusted Output Power values in Table 1.
3) Adjusted Off-State Current value.

H 1) Added note to parameter table for Breakdown Voltage measurement. 9/02
2) Miscellaneous text corrections.
I 1) Updated P, Y, R and F package information. 4/03

2) Revised thermal impedances (0,,) for all package types.
3) Expanded Maximum Duty Cycle and deleted Maximum Duty Cycle Reduction Slope parameters.
4) Corrected DIP-8B and SMD-8B Package Drawings.

J 1) Added TOP245P. 8/03
2) Miscellaneous text corrections.
K 1) Corrected typographic errors in Figures 4, 6, 20, 28 and 34; and in MULIT-FUNCTION (M) Pin 9/03
Operation section.
L 1) Added TOP246P. 3/04
M 1) Added lead-free ordering information. 12/04
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For the latest updates, visit our website: www.powerint.com

Power Integrations may make changes to its products at any time. Power Integrations has no liability arising from your use of any information, device or circuit
described herein nor does it convey any license under its patent rights or the rights of others. POWER INTEGRATIONS MAKES NO WARRANTIES HEREIN
AND SPECIFICALLY DISCLAIMS ALL WARRANTIES INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY,

FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF THIRD PARTY RIGHTS.

PATENT INFORMATION

The products and applications illustrated herein (including circuits external to the products and transformer construction) may be covered by one or more U.S.
and foreign patents or potentially by pending U.S. and foreign patent applications assigned to Power Integrations. A complete list of Power Integrations’ patents

may be found at www.powerint.com.

LIFE SUPPORT POLICY

POWER INTEGRATIONS’ PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS
WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF POWER INTEGRATIONS. As used herein:

1. Life support devices or systems which, (a) are intended for surgical implant into the body, or (b) support or sustain life, and whose failure to perform, when
properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to result in a significant injury to the user.

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or effectiveness.

The PI logo, TOPSwitch, TinySwitch, LinkSwitch, DPA-Switch and EcoSmart are registered trademarks of
Power Integrations. Pl Expert and PI FACTS are trademarks of Power Integrations. ©Copyright 2004, Power Integrations

Power Integrations Worldwide Sales Support Locations

WORLD HEADQUARTERS
5245 Hellyer Avenue

San Jose, CA 95138, USA.
Main: +1-408-414-9200
Customer Service:

Phone: +1-408-414-9665

Fax: +1-408-414-9765
e-mail: usasales@powerint.com

CHINA (SHANGHAI)

Rm 807-808A, Pacheer
Commercial Centre

555 Nanjing West Road

Shanghai, 200041, China

Phone: +86-21-6215-5548

Fax: +86-21-6215-2468

e-mail: chinasales@powerint.com

CHINA (SHENZHEN)

Rm 2206-2207, Block A,

Electronics Science & Technology Bldg.,
2070 Shennan Zhong Road,

Shenzhen, Guangdong,

China, 518031

Phone: +86-755-8379-3243

Fax: +86-755-8379-5828

e-mail: chinasales@powerint.com

GERMANY

Rueckertstrasse 3

D-80336, Muenchen, Germany
Phone: +49-895-527-3910

Fax:  +49-895-527-3920
e-mail: eurosales @powerint.com

INDIA (TECHNICAL SUPPORT)
261/A, Ground Floor

7th Main, 17th Cross,
Sadashivanagar

Bangalore, India 560080

Phone: +91-80-5113-8020

Fax:  +91-80-5113-8023

e-mail: indiasales @powerint.com

ITALY

Via Vittorio Veneto 12,

Bresso

Milano, 20091, Italy

Phone: +39-028-928-6001

Fax:  +39-028-928-6009
e-mail: eurosales @powerint.com

JAPAN

Keihin-Tatemono 1st Bldg.

12-20 Shin-Yokohama

2-Chome,

Kohoku-ku, Yokohama-shi,
Kanagawa 222-0033, Japan
Phone: +81-45-471-1021

Fax:  +81-45-471-3717

e-mail: japansales @powerint.com

KOREA

RM 602, 6th Floor

Korea City Air Terminal B/D, 159-6,
Samsung-Dong, Kangnam-Gu,
Seoul, Korea

Phone: +82-2-2016-6610

Fax:  +82-2-2016-6630

e-mail: koreasales @powerint.com

SINGAPORE

51 Newton Road

#15-08/10 Goldhill Plaza

Singapore, 308900

Phone: +65-6358-2160

Fax: +65-6358-2015

e-mail: singaporesales @powerint.com

TAIWAN

5F-1, No. 316, Nei Hu Rd., Sec. 1
Nei Hu Dist.

Taipei, Taiwan 114, R.O.C.

Phone: +886-2-2659-4570

Fax: +886-2-2659-4550

e-mail: taiwansales @powerint.com

UK (EUROPE & AFRICA
HEADQUARTERS)

1st Floor, St. James’s House

East Street

Farnham, Surrey GU9 7TJ
United Kingdom

Phone: +44 (0) 1252-730-140
Fax: +44 (0) 1252-727-689
e-mail: eurosales@powerint.com

APPLICATIONS HOTLINE
World Wide +1-408-414-9660

APPLICATIONS FAX
World Wide +1-408-414-9760
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