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PIN FUNCTION DESCRIPTION

NCP1337

Pin No. Symbol Function Description
1 BO Brown-out and external ® By connecting this pin to the input voltage through a resistor divider, the
triggering controller ensures operation at a safe mains level, thanks to a 500 mV
brown-out comparator.
® [f an external event brings this pin above 3.0V, the controller’s output is
disabled.
® |f an external event brings this pin above 5.0 V, the controller is
permanently latched-off.
2 FB Sets the peak current ® By connecting an optocoupler or an auxiliary winding to this pin, the peak
setpoint current setpoint is adjusted accordingly to the output power demand.
® When the requested peak current setpoint is below the internal standby
level, the device enters Soft-Skip mode.
3 CS Current sense input and ® This pin senses the primary current and routes it to the internal comparator
overpower compensation via an L.E.B.
adjustment ) ) ) ) . ’
® |[nserting a resistor in series with thepin allows\to control the/overpower
compensation level.
4 GND IC ground
5 DRV Output driver ® To be connected.to an external MOSFET:
6 vee IC supply ® Connected to'a.tank capacitor (and possibly an auxiliary winding).
® When Vgg reaches 18.6 V,@n'internal QVP:stops the. output pulses.
8 HV High-voltage pin ® Connected to'the high-Vvoltage rail, this pin injects a constant current into
the Vgebulk capacitor and, ensures a.clean lossless startup sequence.
—> VOUT
(d
+
NCP1337 Vee
| BO o N
« +
—Couik I

m%LL
MT :

-

L
Vee
Rcomp

Figure 1.

Typical Application Schematic
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2



http://www.onsemi.jp/

NCP1337
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Figure-2. Internal Circuit Architecture
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NCP1337

MAXIMUM RATINGS

Rating Symbol Value Unit
Voltage on Pin 8 (HV) when Pin 6 (V) is Decoupled to Ground with 10 uF Vhv -0.3to 500 \%
Maximum Current in Pin 8 (HV) - 20 mA
Power Supply Voltage, Pin 6 (Vgc) and Pin 5 (DRV) VeCmax -0.3t020 \%
Maximum Current in Pin 6 (Vcc) - +30 mA
Maximum V¢ Slew Rate (dV/dt) dVgc/dt 9.0 V/ms
Maximum Voltage on all Pins except Pin 8 (HV), Pin 6 (Vcc) and Pin 5 (DRV) - -0.3t0 10 \%
Maximum Current into all Pins except Pin 8 (HV), Pin 6 (Vgc) and Pin 5 (DRV) - +10 mA
Maximum Current into Pin 6 (DRV) during ON Time and Tgiank - +1.0 A
Maximum Current into Pin 6 (DRV) after Tgank during OFF Time - +15 mA
Thermal Resistance, Junction-to-Case ReJc 57 °C/W
Thermal Resistance, Junction-to-Air, SOIC Version Reya 178 °C/W
Thermal Resistance, Junction-to-Air, DIP Version Raya 100 °C/W
Maximum Junction Temperature TImax 150 °C
Operating Temperature Range - 14040 +125 °C
Storage Temperature Range - -60 to +150 °C
ESD Capability, HBM Model per JESD22, Method A114E (All Pins exceptHV) - 2.0 kV
ESD Capability, Machine Model per JESD22, Method A115A - 200. \%

Stresses exceeding those listed in the Maximum Ratings table.may damage the device. If any of these:limits are ‘exeeeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

(BER)

BRAEREBADA LRI, TRARIZHA-DEEZLRRUAH YFES, ChODEREZBAIHEIE. T/31 ADOHKEEEZEL
L FA—UWEL, EERICEEEZREFTRIRENSVET .

1. This device contains latchup protection.and'exceeds 100 mA perJEDEC standard JESD78.

www.onsemi.jp
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NCP1337

ELECTRICAL CHARACTERISTICS
(For typical values T, = 25°C, for min/max values T = 0°C to +125°C, Max T,y = 150°C, Vg = 11 V, unless otherwise noted.)

Characteristic ‘ Pin ‘ Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘
SUPPLY SECTION
Vg Increasing Level at which the Controller Starts 6 VCCon 11 12 13 \
Ve Decreasing Level at which the Controller Stops 6 VCCumin 9.0 10 11 \%
Protection Mode is Activated if V¢ reaches this Level whereas the HV 6 VCCorr - 9.0 - \%
Current Source is ON
V¢ Decreasing Level at which the Latch-Off Phase Ends 6 VCCATCH 3.6 5.0 6.0 \%
Margin between V¢ Level at which Latch Fault is Released and - VMARGIN 0.3 - - \%
VCCyaTCH
V¢ Increasing Level at which the Controller Enters Protection Mode 6 VCCovp 17.6 18.6 19.6 \
Ve Level below which HV Current Source is Reduced 6 VCCiNHIB - 1.5 - \%
Internal IC Consumption, No Output Load on Pin 5, Fgy = 60 kHz 6 ICCH - 1.2 - mA
Internal IC Consumption, 1.0 nF Output Load on Pin 5, Fgy = 60 kHz 6 ICC2 - 2.0 - mA
Internal IC Consumption, Latch-Off Phase, Voc =8.0 V 6 IGC3 - 600 - uA
Internal IC Consumption in Skip 6 ICCLow - 600 - uA
INTERNAL STARTUP CURRENT SOURCE
Minimum Guaranteed Startup Voltage on HV Pin 8 Vivmin - - 55 \%

High-Voltage Current Source when Vg > VCCiNHIB 8 1C1 5.5 9.5 15 mA
(Voc =105V, Vyy =60 V)

High-Voltage Current Source when Vg < VCCiNHIB 8 1C2 0.3 0.6 1.1 mA
Vec =0V, Vyy =60V)
Leakage Current Flowing when the HV Current Source is OFF 8 IHVIeak - - 90 uA
(Vo =17V, Vyy =500 V)
DRIVE OUTPUT
Output Voltage Rise-Time @ CL =.1.0'nF;10-90% of Output Signal 5 TR - 50 - ns
Output Voltage Fall-Time @ CL = 1.0 nF, 10=90% of OutputSignal 5 Tk - 20 - ns
Source Resistance 5 Ron - 20 - Q
Sink Resistance 5 RoL - 8.0 - Q
TEMPERATURE SHUTDOWN
Temperature Shutdown - TSD 130 - - °C
Hysteresis on\Temperature Shutdown - - - 30 - °C
CURRENT COMPARATOR
Maximum Internal Current Setpoint (@ Igg = Irg1009%) 3 VesLimit 475 500 525 mV
Minimum Internal Current Setpoint (@ Irg = IFgrippleIN) 3 VesripplelN - 100 - mV
Internal Current Setpoint for Irg = IrgrippleouT 3 VesrippleOUT - 130 - mV
Propagation Delay from Current Detection to Gate OFF State 3 ToeEL - 120 150 ns
Leading Edge Blanking Duration 3 TLeB - 350 - ns
Internal Current Offset Injected on the CS Pin during ON Time 3 lopc uA
(Over Power Compensation)
@ 1.0VonPin1andVpin3=05V - 35 -
@ 2.0VonPin1andVpin3=05V - 105 -
Maximum ON Time 5 MaxTon 52 67 82 us
www.onsemi.jp
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ELECTRICAL CHARACTERISTICS (continued)

NCP1337

(For typical values T, = 25°C, for min/max values T = 0°C to +125°C, Max T, = 150°C, Vg = 11 V, unless otherwise noted.)

Characteristic ‘ Pin ‘ Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘
FEEDBACK SECTION
FB Current under which FAULT is Detected 2 IFBopen - 40 - uA
FB Current for which Internal Setpoint is 100% 2 IFB100% - 50 - uA
FB Current above which DRV Pulses are Stopped 2 IEBripplelN - 220 - uA
FB Current under which DRV Pulses are Reauthorized after having 2 IEBrippleOUT - 205 - uA
reached IrgrippleIN
FB Current above which FB Pin Voltage is not Regulated anymore 2 IFBregMax - 500 - uA
FB Pin Voltage when Iggopen < IFB < IFBregMax 2 Ve 2.8 3.0 3.2 \%
Duration before Entering Protection Mode after FAULT Detection - TrAULT - 80 - ms
Internal Soft-Start Duration (Up to VgsLimit) - Tss - 4.0 - ms
Internal Soft-Skip Duration (Up to VgsLimit) - Tsskip = 300 = us
BROWN-OUT AND LATCH SECTION
Brown-Out Detection Level 1 VBo 460 500 540 mV
Current Flowing out of Pin 1 when Brown-Out Comparator has Toggled 1 IBo = 10 - uA
Vpin1 Threshold that Disables the Output 1 Vp(SABLE 2.8 3.0 3.3 \%
Vpin1 Threshold that Activates the Permanent Latch 1 VLATCH 4:75 50 5.25 \%
DEMAGNETIZATION DETECTION BLOCK
Current Threshold for Demagnetization Detection 5 Isoxvih A 210 - uA
Max Voltage on DRV Pin During OFF Time after Tgpank 5 VDRVIowMAX - - 1.5 \%
(when Sinking 15 mA)
Min Voltage on DRV Pin During OFF Time after Tg aNk 5 VDRVIowMIN -0.6 - - \%
(when Sourcing 15 mA)
Propagation Delay from Demag. Detection to Gate‘ON State 5 Tovag - 180 220 ns
(IgaTe Slope of 500 A/s)
Blanking Window after Gate OFF Staté.before Detecting 5 TBLANK - 5.5 - us
Demagnetization
Timeout on Demag Signal 5 Tout - 8.0 - us
Maximum OFF Time 5 MaxTorr - 35 42 us
Minimum Switching Period 5 MinPeriod 6.8 7.7 8.5 us

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.

(BER)

BENTA—S(E, FHGERAENRY . B IN=TRX FEEICHT IBERHFMETRLTVET . BGLSEMHT CRABEZT o2
FrlclZ, ERBFETRLTOAREZERONENEENHY FET.

www.onsemi.jp
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NCP1337

242V 7R
Vv
cc A
VCCon | ______._ v L
VCCmiN | - - - - ao N NS NN/ .
: At startup, a 4.0 ms soft-start is activated.
X If the current Setpoint is above the fault
! level, FAULT flag is raised.
Cs y ' -
Setpoint !
Fault l
Vesstby '
CsS
VesLimit
FAULT A4
TIMER " When'FAULT is activated,
the 80'ms timer starts.
80ms |\ L vt o e o o__._-_._
When the timer ends, if FAULT is not activated
anymore, the controller works normally.

 J

Figure 3. Startup Sequence
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NCP1337
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Ccs Overload . Overload is remove
Setpoint / :

8

Fault| . _ _ . _ ———

CS A : \\\ :
Vestimit} - - - - - - - — N
Output pulses
are stopped:

FAULT A

When'FAULT flag
is‘activated; timer
is restarted.

TIMER

80 ms

-
>
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Figure 4. Overload
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NCP1337
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Figure 5. Soft-Skip Mode in Standby
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onsemi A CAGE DIMENSIONS

SOIC-7
CASE 751U
ISSUE E
SCALE 1:1 DATE 20 OCT 2009
[-A-] NOTES:
1. DIMENSIONING AND TOLERANCING PER

ANSI Y14.5M, 1982.
. CONTROLLING DIMENSION: MILLIMETER.
. DIMENSION A AND B ARE DATUMS AND T
IS A DATUM SURFACE.

S |$| 0.25 (0_010)@| B @| 4. DIMENSION A AND B DO NOT INCLUDE

w N

MOLD PROTRUSION.
5. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.

LT - MILLIMETERS| _ INCHES
DIM[ MIN | MAX | MIN | MAX
—’I G|<— A | 480 | 5.00 [0.189 [0.197
B | 3.80 | 4.00 [0.150 |0.157
_ o C | 1.35 | 1.75 [0.053 |0.069
¢ R xa5 |<_ D | 033 | 051 [0.013 [0.020
J G 1.27 BSC 0.050 BSG
EA H | 010 [ 0.25 [0.004 [0.010
=T- + C SEATING L I J | 019 | 0.25 [0.007 [0.010
PLANE T K | 040 | 1.27 [0.016 |0.050
_J M K M| o0°| 8°] o0°[| 8°
H D7prL N | 025 | 050 [0.010 [0.020
S | 580 | 6.20 [0.228 [0.244
[@]0250010@ [T[ BO[ AG |
GENERIC
MARKING DIAGRAM
SOLDERING FOOTPRINT*
8 fi A A

3 XXX
RIRNIE: -
| 0.060 EREE

I T
XXX = Specific Device Code

o
7.0 | | 4.0 A = Assembly Location
0.275 I o1ss L =Wafer Lot
| | Y = Year
I | i W = Work Week
= = Pb-Free Package
\ I:l I:l *This information is generic. Please refer to
- device data sheet for actual part marking.
06 _,‘ }‘_ 1.270 Pb-Free indicator, “G” or microdot “=”, may
0.024 0.050 or may not be present. Some products may
not follow the Generic Marking.
mm
SCALE 6:1 (inches)

*For additional information on our Pb-Free strategy and soldering
details, please download the onsemi Soldering and Mounting
Techniques Reference Manual, SOLDERRM/D.
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STYLE 1:

PIN 1.

EMITTER
COLLECTOR
COLLECTOR
EMITTER
EMITTER

NOT USED
EMITTER

@NOOAON

STYLE 4:

PIN 1. ANODE

ANODE

ANODE

ANODE

ANODE

ANODE

NOT USED
COMMON CATHODE

ONOGO P, DN

STYLE 7:

PIN 1.

INPUT

EXTERNAL BYPASS
THIRD STAGE SOURCE
GROUND

DRAIN

GATE 3

NOT USED

FIRST STAGE Vd

O NGO AN

STYLE 10:

PIN 1.

GROUND
BIAS 1
OUTPUT
GROUND
GROUND
BIAS 2
NOT USED
GROUND
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STYLE 2:

PIN 1.

N OAON

COLLECTOR, DIE, #1
COLLECTOR, #1
COLLECTOR, #2
COLLECTOR, #2
BASE, #2

EMITTER, #2

NOT USED
EMITTER, #1

STYLE 5:

PIN 1.

ONOOH LN

DRAIN
DRAIN
DRAIN
DRAIN

NOT USED
SOURCE

COLLECTOR (DIE 1)
BASE (DIE 1)

BASE (DIE 2)
COLLECTOR (DIE 2)
COLLECTOR (DIE 2)
EMITTER (DIE 2)
NOT USED
COLLECTOR (DIE 1)
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PIN 1.
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SOURCE (DIE 1)
GATE (DIE 1)
SOURCE (DIE 2)
GATE (DIE 2)
DRAIN (DIE 2)
DRAIN (DIE 2)
NOT USED
DRAIN (DIE 1)

STYLE 3:
PIN 1.

PNOOrOP

STYLE 6:
PIN 1.

PNOO RGN

STYLE 9:
PIN 1.

PNOO PP
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DRAIN, DIE #1
DRAIN, #1
DRAIN, #2
DRAIN, #2
GATE, #2
SOURCE, #2
NOT USED
SOURCE, #1

SOURCE
DRAIN
DRAIN
SOURCE
SOURCE

NOT USED
SOURCE

EMITTER (COMMON)
COLLECTOR (DIE 1)
COLLECTOR (DIE 2)
EMITTER (COMMON)
EMITTER (COMMON)
BASE (DIE 2)

NOT USED

EMITTER (COMMON)
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