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Figure 1. Typical Application Example (TSOP-6)
PIN DESCRIPTION
Pin N°
PDIP-8 TSSOP-6 Pin Name Function Pin Description
1 1 GND - The controller ground.
6 2 FB Feedback pin Hooking an optocoupler collector to this pin will allow
regulation.
8 3 OPP/OVP Adjust the Over Power Protection A resistive divider from the auxiliary winding to this
Latches off the part pin sets the OPP compensation level. When brought
above 3V, the part is fully latched off.
5 4 CS Current sense + ramp This pin monitors the primary peak current but also
compensation offers a means to introduce ramp compensation.
4 5 Vee Supplies the controller This pin is connected to an external auxiliary voltage
and supplies the controller.
2 6 DRV Driver output The driver’s output to an external MOSFET gate.
OPTIONS
Controller Frequency OCP Latched OCP Auto-Recovery
NCP1250ASN65T1G 65 kHz Yes No
NCP1250BSN65T1G 65 kHz No Yes
NCP1250ASN100T1G 100 kHz Yes No
NCP1250BSN100T1G 100 kHz No Yes
NCP1250BP65G 65 kHz No Yes
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NCP1250

ORDERING INFORMATION

Device Package Marking OCP Protection Switching Frequency Package Shipping’
NCP1250BSN65T1G 252 Autorecovery 65 kHz TSOP-6 3000/
(Pb-Free) Tape & Reel
NCP1250BP65G 1250B65 Autorecovery 65 kHz PDIP-8 50 Units / Rail
(Pb-Free)

DISCONTINUED (Note 1)

NCP1250ASN65T1G 25A Latch 65 kHz TSOP-6 3000/
(Pb-Free) Tape & Reel

NCP1250ASN100T1G 25C Latch 100 kHz

NCP1250BSN100T1G 25D Autorecovery 100 kHz

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

1. DISCONTINUED: These devices are not recommended for new design. Please contact your onsemi representative for information. The
most current information on these devices may be available on www.onsemi.com.
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Figure 2. Internal Circuit Architecture
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NCP1250

MAXIMUM RATINGS TABLE

Symbol Rating Value Unit
Veo Power Supply voltage, Vg pin, continuous voltage 28 \
Vprviran | Maximum DRV pin voltage when DRV in H state, transient voltage (Note 1) Voo + 0.3 \
Maximum voltage on low power pins CS, FB and OPP -0.3t0 10 \%
I0OPP Maximum injected negative current into the OPP pin -2 mA
Iscr Maximum continuous current in to the Vg Pin while in latched mode 3 mA
Roga Thermal Resistance Junction-to-Air 360 °C/W
Ty max Maximum Junction Temperature 150 °C
Storage Temperature Range -60 to +150 °C
ESD Capability, Human Body Model (HBM), all pins 2 kV
ESD Capability, Machine Model (MM) 200 \
ESD Capability, Charged Device Model (CDM) 1 kV

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality

should not be assumed, damage may occur and reliability may be affected.

(BER)

BAEREBADAMLRF, TNARIZFA—DE 52 2BEENHYET, CNODEREZEABEIE. T/N1 ROMEEEEIE

B, FA—DHRELEY, EERICEEZRETRBESHY T,

1. The transient voltage is a voltage spike injected to DRV pin being in high state. Maximum transient duration is 100 ns.

2. This device series contains ESD protection and exceeds the following tests: Human Body Model 2000 V per JESD22, Method A114E.
Machine Model Method 200 V per JESD22, Method A115A. Charged Device Model per JEDEC Standard JESD22-C101D

3. This device contains latch-up protection and exceeds 100 mA per JEDEC Standard JESD78.
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ELECTRICAL CHARACTERISTICS
(For typical values T, = 25°C, for min/max values T = —40°C to +125°C, Max T, = 150°C, V¢ = 12 V unless otherwise noted)

Symbol | Rating | min | Typ | max | unit |
SUPPLY SECTION - (For the best efficiency performance, we recommend a V¢ below 20 V)

VCCoNn | Vg increasing level at which driving pulses are authorized 16 18 20 \Y
VCCmin) | Vce decreasing level at which driving pulses are stopped 8.2 8.8 9.4 \Y
VCChyst | Hysteresis VCCon ~ VCCmin) 6.0 Vv

Vzener | Clamped Vg when latched off / burst mode activation @ Igg = 500 nA 7.0 Y

ICCA Start-up current 15 uA
ICC2 Internal IC consumption with Igg = 50 uA, Fgw = 65 kHz and C_ = 0 nF 1.4 2.2 mA
ICC3 Internal IC consumption with Igg = 50 uA, Fgw = 65 kHzand C|_ =1 nF 21 3.0 mA
ICC2 Internal IC consumption with Igg = 50 uA, Fgy = 100 kHz and C|_ = 0 nF 1.7 25 mA
ICC3 Internal IC consumption with Igg = 50 uA, Fsw = 100 kHz and C_ = 1 nF 3.1 4.0 mA
ICCLaTcH | Current flowing into Vg pin that keeps the controller latched (Note 4) uA
Ty = -40°C 10 +125°C 40
T, = 0°C to +125°C 32
ICCstby Pégrr)nal IC consumption while in skip cycle (Vg = 12V, driving a typical 6 A/600 V MOS- 550 uA
Riim Current-limit resistor in series with the latch SCR 4.0 kQ
DRIVE OUTPUT
T, Output voltage rise-time @ C = 1 nF, 10-90% of output signal 40 ns
Tt Output voltage fall-time @ C_ = 1 nF, 10-90% of output signal 30 ns
RoH Source resistance 13 Q
RoL Sink resistance 6.0 Q
Isource Peak source current, Vgg = 0 V — (Note 5) 300 mA
lsink Peak sink current, Vgg = 12 V — (Note 5) 500 mA

VpRrviow | DRV pin level at Vg close to VCCmin) with a 33 k<2 resistor to GND 8.0 \Y

VpRvhigh | DRV pin level at Ve = 28 V — DRV unloaded 10 12 14 \Y
CURRENT COMPARATOR

lig Input Bias Current @ 0.8 V input level on CS Pin 0.02 uA
Viimit1 Maximum internal current setpoint — T; = 25°C — OPP/Latch Pin grounded 0.744 | 0.8 | 0.856 \Y
VLimito Maximum internal current setpoint — T; = —-40°C to 125°C — OPP/Latch Pin grounded 0.72 0.8 0.88 \Y
Viold Default internal voltage set point for frequency foldback trip point — 45% of V)it 357 mV
Vireeze Internal peak current setpoint freeze (=31% of Vimit) 250 mV
ToeL Propagation delay from current detection to gate off-state 100 150 ns
TLEB Leading Edge Blanking Duration 300 ns
TSS Internal soft—start duration activated upon startup, auto-recovery 4.0 ms

I0PPo Setpoint decrease for the OPP/Latch pin biased to —250 mV — (Note 6) 31.3 %

I00PV Voltage setpoint for the OPP/Latch pin biased to -250 mV — (Note 6), Ty = 25°C 0.51 0.55 | 0.60 V

I00PV Ygg?ge setpoint for the OPP/Latch pin biased to -250 mV — (Note 6), T; = -40°C to 0.50 | 0.55 | 0.62 Vv

IOPPs Setpoint decrease for the OPP/Latch pin grounded 0 %

INTERNAL OSCILLATOR
fosc Oscillation frequency (65 kHz version) 61 65 71 kHz
fosc Oscillation frequency (100 kHz version) 92 100 108 kHz
Dimax Maximum duty-cycle 76 80 84 %
www.onsemi.jp
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ELECTRICAL CHARACTERISTICS (continued)
(For typical values T, = 25°C, for min/max values T, = -40°C to +125°C, Max T, = 150°C, V¢ = 12 V unless otherwise noted)

Symbol Rating | Min | Typ | Max | Unit |
INTERNAL OSCILLATOR
itter Frequency jittering in percentage of fosc 15 %
fswing Swing frequency 240 Hz
FEEDBACK SECTION
Rup Internal pull-up resistor 20 kQ
Req Equivalent ac resistor from FB to GND 16 kQ
Iratio FB Pin to current setpoint division ratio 4.2
Vireeze Feedback voltage below which the peak current is frozen 1.05 \
FREQUENCY FOLDBACK
Vsold Frequency folback level on the feedback pin — =45% of maximum peak current 1.5 \Y
Firans Transition frequency below which skip-cycle occurs 22 26 30 kHz
Viaidend | End of frequency foldback feedback leve, Fgy, = Fin 350 mV
Vskip Skip-cycle level voltage on the feedback pin 300 mV
Skip Hysteresis on the skip comparator — (Note 5) 30 mV
hysteresis
INTERNAL SLOPE COMPENSATION
Viamp Internal ramp level @ 25°C — (Note 7) 2.5 \Y
Rramp Internal ramp resistance to CS pin 20 kQ
PROTECTIONS
Viatch Latching level input 2.7 3.0 3.3 \Y
Tiatch-blank | Blanking time after drive turn off 1.0 us
Tiatch-count | Number of clock cycles before latch confirmation 4.0
Tiatch-del | OVP detection time constant 600 ns
Timer Internal auto-recovery fault timer duration 100 130 160 ms

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)

RGNS A—

4. For design robustness, we recommend to inject 60 uA as a minimum at the lowest input line voltage.

Sk, FRIGFEARAEORY, BBESNTA CFHICHTIBERMBFETRLTNVET . BQHFHTTHABEET-
=RIZE, BREFETRL TV ARMERONBWESAHY ET,

5. Guaranteed by design
6. See characterization table for linearity over negative bias voltage
7. A1 MQ resistor is connected from OPP/Latch Pin to the ground for the measurement.

www.onsemi.jp
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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Figure 40. The Signal Obtained on the Auxiliary Winding Swings Negative During the On-time
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Figure 41. The OPP Circuitry Affects the Maximum Peak Current Set Point by Summing a Negative Voltage to the
Internal Voltage Reference
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Figure 42. The Peak Current Regularly Reduces Down to 20% at 375 Vdc
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Figure 43. By Observing the Voltage on the Feedback Pin, the Controller Reduces its Switching Frequency for an
Improved Performance at Light Load
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Figure 44. An Auto-Recovery Hiccup Mode is Activated for Faults Longer than 100 ms
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25V
/M ov
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LEB
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Figure 45. Inserting a Resistor in Series with the Current Sense Information Brings Ramp Compensation and
Stabilizes the Converter in CCM Operation.
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Figure 46. A Simple Resistive Divider Brings the OPP Pin Above 3 V in Case of a V¢ Voltage Runaway above
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Figure 47. A Zener Diode in Series with a Diode Helps to Improve the Noise Immunity of the System
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Figure 48. The Internal Circuitry Hooked to OPP/Latch Pin Can Be Used to Implement Over Temperature
Protection (OTP)
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Figure 49. With the NTC Back in Place, the Circuit Nicely Combines OVP, OTP and OPP on the Same Pin
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Figure 50. A Small RC Filter Avoids the Fast Rising Spikes from Reaching the Protection Pin of the NCP1250 in
Presence of Energetic Perturbations Superimposed on the Input Line
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C
_%’; = - =8%0

END VIEW
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RECOMMENDED MOUNTING FOOTPRINT

¥For additional information on our Pb-Free
strategy and soldering details, please downlooad
th e ON Semiconductor Soldering and Mounting

Techniques Reference manual, SOLDERRM/D.
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TSOP-6 3.00x1.50x0.90, 0.95P
CASE 318G
ISSUE W

GENERIC
MARKING DIAGRAM*

[1 1 []

[1 ]

XXXAYWn

[e]
1L

gy

IC

XXX = Specific Device Code

XXX M=

o =
U U

STANDARD
XXX = Specific Device Code

DATE 26 FEB 2024

A =Assembly Location M = Date Code
Y =Year . = Pb-Free Package
W = Work Week
. = Pb-Free Package
*This information is generic. Please refer to device data
sheet for actual part marking. Pb—Free indicator, “G”
or microdot “=”, may or may not be present. Some
products may not follow the Generic Marking.
STYLE 1: STYLE 2: STYLE 3: STYLE 4: STYLE &: STYLE 6:
PIN 1. DRAIN PIN 1. EMITTER 2 PIN 1. ENABLE PIN1. N/C PIN 1. EMITTER 2 PIN 1. COLLECTOR
2. DRAIN 2. BASE 1 2. N/C 2. Vin 2. BASE 2 2. COLLECTOR
3. GATE 3. COLLECTOR 1 3. RBOOST 3. NOT USED 3. COLLECTOR 1 3. BASE
4. SOURCE 4. EMITTER 1 4.Vz 4. GROUND 4. EMITTER 1 4. EMITTER
5. DRAIN 5. BASE 2 5. Vin 5. ENABLE 5. BASE 1 5. COLLECTOR
6. DRAIN 6. COLLECTOR 2 6. V out 6. LOAD 6. COLLECTOR 2 6. COLLECTOR
STYLE 7: STYLE 8 STYLE 9: STYLE 10: STYLE 11: STYLE 12:
PIN 1. COLLECTOR  PIN 1. Vbus PIN 1. LOW VOLTAGE GATE PIN 1. D(OUT)+ PIN 1. SOURCE 1 PIN 1. I/O
2. COLLECTOR 2. D(in) 2. DRAIN 2. GND 2. DRAIN 2 2. GROUND
3. BASE 3. D(in)+ 3. SOURCE 3. D(OUT)- 3. DRAIN 2 3.1/0
4. N/C 4. D(out)+ 4. DRAIN 4. D(IN)- 4. SOURCE 2 4. 1/0
5. COLLECTOR 5. D(out) 5. DRAIN 5. VBUS 5. GATE 1 5. VCC
6. EMITTER 6. GND 6. HIGH VOLTAGE GATE 6. D(IN)+ 6. DRAIN 1/GATE 2 6. /0
STYLE 13: STYLE 14: STYLE 15: STYLE 16: STYLE 17:
PIN 1. GATE 1 PIN 1. ANODE PIN 1. ANODE PIN 1. ANODE/CATHODE PIN 1. EMITTER
2. SOURCE 2 2. SOURCE 2. SOURCE 2. BASE 2. BASE
3. GATE 2 3. GATE 3. GATE 3. EMITTER 3. ANODE/CATHODE
4. DRAIN 2 4. CATHODE/DRAIN 4. DRAIN 4. COLLECTOR 4. ANODE
5. SOURGE 1 5. CATHODE/DRAIN 5. N/C 5. ANODE 5. CATHODE
6. DRAIN 1 6. CATHODE/DRAIN 6. CATHODE 6. CATHODE 6. COLLECTOR
Electronic versions are uncontrolled except when accessed directly from the Document Repository.
DOCUMENT NUMBER: | 98ASB14888C . ) posen

Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.
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MECHANICAL CASE OUTLINE
PACKAGE DIMENSIONS

SCALE 1:1
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TOP VIEW
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PDIP-8

CASE 626-05

ISSUE P

-
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END VIEW

WITH LEADS CONSTRAINED

A2
F_A NOTE 3

Tt

SIDE VIEW

STYLE 1:

PIN 1. ACIN
. DC+IN
DC - IN
AC IN
GROUND
OUTPUT
AUXILIARY
Vee

N AN

SEATING
PLANE
l«— 8X b

| 0.010@|C[A®|B®)

NOTE 5

NOTE 6

DATE 22 APR 2015

NOTES:

1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: INCHES.

3. DIMENSIONS A, A1 AND L ARE MEASURED WITH THE PACK-
AGE SEATED IN JEDEC SEATING PLANE GAUGE GS-3.

4. DIMENSIONS D, D1 AND E1 DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS. MOLD FLASH OR PROTRUSIONS ARE
NOT TO EXCEED 0.10 INCH.

5. DIMENSION E IS MEASURED AT A POINT 0.015 BELOW DATUM
PLANE H WITH THE LEADS CONSTRAINED PERPENDICULAR
TO DATUM C.

6. DIMENSION eB IS MEASURED AT THE LEAD TIPS WITH THE
LEADS UNCONSTRAINED.

7. DATUM PLANE H IS COINCIDENT WITH THE BOTTOM OF THE
LEADS, WHERE THE LEADS EXIT THE BODY.

8. PACKAGE CONTOUR IS OPTIONAL (ROUNDED OR SQUARE
CORNERS).

INCHES MILLIMETERS
DIM| MIN MAX | MIN MAX
A | — 10210 | -—— 5.33
A1 | 0.015 | ——— | 0.38 —
A2 | 0.115 | 0.195 | 2.92 4.95
b | 0.014 | 0.022 | 0.35 0.56
b2 0.060 TYP 1.52TYP

C | 0.008 | 0.014 | 0.20 0.36
D | 0.355 | 0.400 | 9.02 | 10.16
D1 | 0.005 | ——— | 0.13 —
E | 0.300 | 0.325 | 7.62 8.26
E1 | 0.240 | 0.280 | 6.10 7.11

e | 0100BSC 2.54 BSC
eB | ——— [0430| —— | 1092
L | 0115 [ 0150 | 2.02 | 3.81
M| ——— | 10° | —— | 10°

GENERIC

MARKING DIAGRAM*

L&A

XXXXXXXXX
AWL
O YYWWG

XXXX = Specific Device Code

A = Assembly Location
WL = Wafer Lot

YY = Year

WWwW = Work Week

G = Pb-Free Package

*This information is generic. Please refer to

device data sheet for actual part marking.
Pb-Free indicator, “G” or microdot “=”, may
or may not be present. Some products may
not follow the Generic Marking.
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