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TOP259EN Datasheet

DiGi Electronics Part Number TOP259EN-DG
Manufacturer Power Integrations
Manufacturer Product Number TOP259EN
Description IC OFFLINE SWITCH FLYBACK 7ESIP
Detailed Description Converter Offline Flyback Topology 66kHz, 132kHz
eSIP-7C
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Manufacturer Product Number: Manufacturer:
TOP259EN Power Integrations
Series: Product Status:
TOPSwitch®-HX Active

Output Isolation: Internal Switch(s):
Isolated Yes

Voltage - Breakdown: Topology:

700V Flyback

Voltage - Supply (Vcc/vdd): Duty Cycle:

= 78%

Frequency - Switching: Power (Watts):
66kHz, 132kHz 238 W

Fault Protection: Control Features:

Current Limiting, Over Temperature, Over Voltage =

Operating Temperature: Package / Case:

-40°C ~ 150°C (TJ) 7-SSIP, 6 Leads, Exposed Pad, Formed Leads
Supplier Device Package: Mounting Type:

eSIP-7C Through Hole

Base Product Number:

TOP259

Environmental & Export classification

RoOHS Status: Moisture Sensitivity Level (MSL):
RoHS Compliant 1 (Unlimited)

REACH Status: ECCN:

REACH Unaffected EAR99

HTSUS:

8542.39.0001

DiGi is a global authorized distributor of electronic components.



TOP259EN Power Integrations IC OFFLINE SWITCH FLYBACK 7ESIP

TOP252-262
TOPSwitch-HX Family
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Enhanced EcoSmart®, Integrated Off-Line Switcher with
Advanced Feature Set and Extended Power Range

Product Highlights

Lower System Cost, Higher Design Flexibility

« Multi-mode operation maximizes efficiency at all loads

» New eSIP-7F and eSIP-7C packages
« Low thermal impedance junction-to-case (2 °C per watt)
« Low height is ideal for adapters where space is limited
« Simple mounting using a clip to aid low cost manufacturing
» Horizontal eSIP-7F package ideal for ultra low height adapter

and monitor applications
« Extended package creepage distance from DRAIN pin to
adjacent pin and to heat sink

» No heatsink required up to 35 W using P, G and M packages
with universal input voltage and up to 48 W at 230 VAC

» Output overvoltage protection (OVP) is user programmable for
latching/non-latching shutdown with fast AC reset
« Allows both primary and secondary sensing

 Line undervoltage (UV) detection prevents turn-off glitches

» Line overvoltage (OV) shutdown extends line surge limit

» Accurate programmable current limit

» Optimized line feed-forward for line ripple rejection

» 132 kHz frequency (254Y-258Y and all E/L packages) reduces
transformer and power supply size
« Half frequency option for video applications

« Frequency jittering reduces EMI filter cost
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Figure 1. Typical Flyback Application.

» Heatsink is connected to SOURCE for low EMI

» Improved auto-restart delivers <8% of maximum power in
short circuit and open loop fault conditions

» Accurate hysteretic thermal shutdown function automatically
recovers without requiring a reset

» Fully integrated soft-start for minimum start-up stress

» Extended creepage between DRAIN and all other pins
improves field reliability

Output Power Table

] 230 VAC +15%* 85-265 VAC ] 230 VAC +15% 85-265 VAC
Product Adapter’ F?::;Z Peak® | Adapter’ F?::;Z Peak® Product Adapter’ F?:::;Z Adapter’ F?:ri?:z
TOP252PN/GN 21 W 13 W TOP252EN 10W 21 W 6W 13W
oW 15W 6W 10w TOP253EN 21W | 43W 13W | 29w
TOP252MN 21w 1BW  lrop2s4EN/YN | 30W | 62W | 20w | 43w
TOP253PN/GN 38 W 25W | |[TOP255EN/YN | 40W | 81W | 26W | 57W
TOP253MN 15W 2W ) aw | W oW g\ | | TOP255LN AW | 81W | 28W | 57W
TOP256EN/YN’ | 60W | 119W | 40w | 86W
TOP254PN/GN 6w 8w 47w 1w oW SOW || ToP256LN 60 W 88 W 40 W 64 W
TOP254MN 62 W 4JOW || TOP257EN/YN | 85W | 157W | 55W | 119w
TOP255PN/GN AW a5yy | | TOP2S7LN 85W | 106W | 55W | 78W
19W 30W 13W 00 W TOP258EN/YN | 105W | 195W | 70W | 148 W
TOP255MN 81 W 52W | ITOP258LN 105W | 122 W 70W 92 W
TOP256PN/GN 63 W 40W TOP259EN/YN 128 W 238 W 80 W 171 W
21 W 34 W 15W 26 W TOP259LN 128W | 162W | 80W | 120W
TOP256MN 98w 64W |l rop26OEN/YN | 147w | 275W | 93w | 200w
TOP257PN/GN 70W 45W | | TOP260LN 147W | 190W | 93W | 140W
ST 25W MW ew !l W SOW | oW || TOP2BIEN/YN | 177w | 333w | 118w | 254w
TOP261LN 177TW | 244W | 118W | 177 W
TOP258PN/GN oW 48w 7w oo W a5 W S0W || rop262EN® 177W | 333W | 118W | 254 W
TOP258MN 140 W 92 W || TOP262LN® 177TW | 244w | 118W | 177 W

Table 1. Output Power Table. (for notes see page 2).
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Figure 3a.  Functional Block Diagram (P and G Packages).
VC
0
CONTROL(C) & ® QD DRAIN (D)
$Z INTERNAL -—
1 SUPPLY
SHUNT REGULATOR/ T
ERROR AMPLIFIER A .
58V I SOFT START J
N 48vO— 3
58V <
INTERNAL UV K of BN
l ks COMPARATOR Ps‘“%
+
Vi mim <
CURRENT ::
LIMIT
ADJUST 16 KPS(LOWER)<_0
ON/OFF
+
EXTERNAL l;l o et 3
AUTO-RESTART CURRENTLIMIT <
CURRENT Vo, +V.
L 00 O— satVr COMPARATOR
voLtage O D— STOP LOGIC [ HYSTERETIC
MONITOR (V) 7 THERMAL SOURCE (S)
SHUTDOWN
CONTROLLED
TURN-ON
STOP SOFT GATE DRIVER | —
v ovp oV START Inimim! =
LINE . OSCILLATOR  Duax
SENSE  DCy,,y MAX  WITH JITTER L0 10
CLOCK
F REDUCTION I— S
LEADING
R EDGE
BLANKING
F REDUCTION
L SOFT START
I PWM OFF
] KPS(UPPER) IPS(UPPER)
PS(LOWER) IFS(LOWEH)
T (O SOURCE (S)
PI-4643-082907

Figure 3b.  Functional Block Diagram (M Package).
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Figure 3c.  Functional Block Diagram (TOP254-258 YN Package and all eSIP Packages).
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Figure 3d. Functional Block Diagram TOP259YN, TOP260YN, TOP261YN.
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Pin Functional Description

DRAIN (D) Pin:

High-voltage power MOSFET DRAIN pin. The internal start-up
bias current is drawn from this pin through a switched high-
voltage current source. Internal current limit sense point for
drain current.

CONTROL (C) Pin:
Error amplifier and feedback current input pin for duty cycle

VOLTAGE MONITOR (V) Pin (Y & M package only):

Input for QV, UV, line feed forward with DC, . reduction, output
overvoltage protection (OVP), remote ON/OFF and device reset.
A connection to the SOURCE pin disables all functions on this pin.

MULTI-FUNCTION (M) Pin (P & G packages only):

This pin combines the functions of the VOLTAGE MONITOR (V)
and EXTERNAL CURRENT LIMIT (X) pins of the Y package into
one pin. Input pin for OV, UV, line feed forward with DC,,,,

control. Internal shunt regulator connection to provide internal 2
bias current during normal operation. It is also used as the o z
i int for th | + Vv =lyy X Ris+Vy (ly =1yy) | &
conneohonlpomt or t. e supply bypass and auto-restart/ Vov = lov x Ris +Vy (v = lov) | £
compensation capacitor. e For Rys = 4 MQ ;
g My~ 102.8VDC
EXTERNAL CURRENT LIMIT (X) Pin (Y, M, E and L package): VUV B 421-3DC
Input pin for external current limit adjustment and remote : oV
. o . DC DCyax @100 VDC = 76%
ON/CI)FF.I A connection to SOURCE pin disables all functions Input D| \ DGy @375 VDC = 41%
on this pin. Voltage \]CONTROL
C
H-_:I_ For R, =12 kQ
[3 X I = 61%
E Package (eSIP-7C) Y Package (TO-220-7C) J See Figure 55b for
Note: Y package for TOP259-261 :;1 2|LkQ other resistor values
" R,.) to select different
Exposed Pad o (R
Vs (Hi':iden) Q I it values.
Internally
Connected to Figure 5. TOP254-258 Y and All M/E/L. Package Line Sense and Externally Set
SOURCE Pin Current Limit.
oo}
o 2
Tab Internally + Vv =luy x Ris+Vy (ly =lyy) [ S
12345 7 Connected to ov=lovxRis+Vy (ly=lov) | &
va:((CFSs:zll 7F SOURCE Pin $ 410 FOrRLo=4MO z
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Figure 4. Pin Configuration (Top View). PI-4712-120307
Figure 7. P/G Package Line Sense.
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