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DIAGRAMS
TSOP-6 111 [
(SOT23-6)
N SNSUFFIX | 29XYW"
1 CASE 318G .
NEREEN
PDIP-8 125xy65 |
SUFFIX P D AWL
Case 626 O YYWWG
TTvrT
25x = Specific Device Code
X =A2,C,D,0,1
y =AorB
A = Assembly Location
WL = Wafer Lot
Y,YY =Year

W, WW = Work Week
Gor= =Pb-Free Package

(Note: Microdot may be in either location)

PIN CONNECTIONS

GND[1] O | 6 ] DRV

FB[2] 5] Vee
OPP/Latch [ 3] [ a]cs
TSOP-6
(Top View)
GND E E OPP/LATCH
DRV [ 2] (7] NC
N/C [3] (6] FB
Vee [4) (5] cs
PDIP-8
(Top View)

ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 3 of this data sheet.

Publication Order Number:
NCP1250JP/D
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Figure 1. Typical Application Example (TSOP-6)

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




ORDERING INFORMATION

NCP1250

Device Package Marking OCP Protection Switching Frequency Package Shipping’

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

NCP1250BSN65T1G 252 Autorecovery 65 kHz

NCP1250ASN100T1G 25C Latch 100 kHz

NCP1250BSN100T1G 25D Autorecovery 100 kHz

NCP1250BP65G 1250B65 Autorecovery 65 kHz PDIP-8 50 Units / Rail
(Pb-Free)

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.
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Figure 2. Internal Circuit Architecture
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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 \Y,
IOPP 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)

BAEBREBADRAMLRF, TNARIZFA—DE5Z 2BEUENHYET, CNODEREZEAZEIE. T/1 ROMEEEEIE

B, FA—DHRELEY, EEEICEEZRETREESHY FT,

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 \%
VCChyst | Hysteresis VCCon ~ VCCmin) 6.0 Vv

Vzener | Clamped Vg when latched off / burst mode activation @ Igg = 500 pA 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 to +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
RonH 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

VLimito Maximum internal current setpoint — T; = —-40°C to 125°C — OPP/Latch Pin grounded 0.72 0.8 0.88
Viold Default internal voltage set point for frequency foldback trip point — 45% of Vjimit 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), T; = 25°C 0.51 0.55 | 0.60 Vv

I00PV Yglst?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
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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
Dmax Maximum duty-cycle 76 80 84 %
itter Frequency jittering in percentage of fogc 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 \Y
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, = Fmin 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

BENSA—FF, FRGLRAENRY ., BHINTA MEHICHTI2ERMFETRLTVET, BUSEHTTRABEEIT-
RICIE, ERHFETCRLTV AR ZERONGWNEEAHY ET,

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

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.
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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
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Figure 44. An Auto-Recovery Hiccup Mode is Activated for Faults Longer than 100 ms

2 O—JHHE

NCP1250IZ TN 7 v THitEE 5203 H v £, %@%ﬁ&?ﬁbﬂ\m%%ﬁzé?;—%4-#
ZOEFIEA VIRRTICORAMBE IO Ny 7 7 S £ 7 VCCCMOHIIc D A3 AE L E4, ERL—
NI FERG 7 2 v 7 T, ZOWRBIIIRKT =2 —7 cTA L TTDIITEE, AL EDET A

A4+ YA T NVERTK25VTT, 7 o MBI, 17— 7" ?D50%~100% % ¥ A L £ 9, Figure 4512,
ERE— N(CCM) TEMET 2EIRE— K » 23— NI TT oI BER SN D HIEERLET, 47K
Z CRIEmFAEFERORICHEN T2 L<mbnF oM., 7o FERECSErnbUlisn D Z L1
BeTd, INDLORIEIL, AA v F U TEEEDY: HEELTEEN,

25V
/\_/M ov
ON >——
1
latch
reset 20k
Rcomp
LEB
CS
Rsense
from FB
setpoint

Figure 45. Inserting a Resistor in Series with the Current Sense Information Brings Ramp Compensation and
Stabilizes the Converter in CCM Operation.

NCP1250= > b= —F TlL, HIRgD 7 7 1380% V amp peak -
DT 2—T 4D L X225 VOIRIFIZ ‘%Li#o Sramp = Sy o
7 vy 7 H365kHz D A A CEMET 2556, ATRe max'sw - u (ea. 10)
TRRIRIRA T —FNTIRD L D172 0 £7, = 208 kV/s or 208 mV/us



NCP1250

Tx DT TANy VT, BRA VX7 B AL,
3770 WH'C, SMPS731:0.25DN,,:NgFE T19 VA fhfa
HEWRELELEL D, T2 LA T7REMOIKER A
H—78 . WA TEZLNET,
Np

(Vour + V)i Ns (19 +0.8) x 4

Sp = = 103kA/s
Lo 770u (eq. 11)

U AEB3B0mQET DL, LRHOBKRT T
LU FORIBOELE T > 71270 £,

= SpRsense = 103k x 0.33

= 34 kV/s or 34 mV/us
TUTHEOMER L L TS0%D X T A —T
%@Rﬁéﬁu\%mxu—fﬁnmwmf%é?
YT EEANT D LIS 9, N AE I
208 mV/us T, &mﬂﬁVMM@ﬁfﬁwﬁ#A%

S
sense (eq B 2)

(divratio)lZ, IRD L D172V £7,
divratio = -™ — 0.082 (eq. 13)
208m
L7223 o T ESIFERDUEIRR DO L H 12720 79,

Rcomp = Rramp - divratio = 20k x 0.082 = 1.6 kQ(eq "

R EEOETI A 2D ERE L R
cEVMICHALET, /A ARREER ESED
=Hlc, Bty A - Ermhbarhwe—507 5
> RRENC100 pFO/NREa VT U Z2BNT 52 &
EWIELET, MGOMMEa L he—J70 <k
ICHELET A LI I LTS &N,

AV hA—5DSYF - F 7T
OPPE U i%, T4 V&EE
RIERA Vb OB % AT RE

CBIR LT, ©—2 i
T BT TR, T

R3
5k

A AZRKBEHINCT v F - 7T 25 HiEGREEL E
T TRAANT v F - FT7ENDE, VecEUIT
W TRTVIZ L « B v S, 22— 06 20X,
AAVBERNSAN—=EZ DT T TR &KL R E
WXL 2T Ve E LTHHLHEOLS EiF 5 E T,
TNA AXZOREEZHEFRF L ET, HEAINTZER
330 nAD e/ IMELL EAH#EFFTHRY . SCRAT v F
RREAHEFFT 2 2 EMEETT, HEASINDIERN
:@ﬁMT@ﬁAsz%?/%M%ﬁék%m
W/J CANTEETHEABRNFoEL D519 5
TR EFEORMLETY, FolcmWEiRafircs
&w& TNA AFZHEN) ANY ZFTLET, M
U755t iEIE. /N ATJIEE T60 nALL % {RAE
TAHZELTT, 3VY 77 LU REEEEF oL
— X COPPY U AT HZLICL - TT v T &aMm
HLET, =77 L., /A XD, BLOFRIZH —

VX TEEDY — T A FE T B ADEIE RS
L7202, OVPa N —2OHINF v 7 &
HAEMZIusD 7 7 % FBIENE AN S E T,
wRIZ, OVPS/O\D' &Htﬁ . AREED A/
600 nsfkfE T2 LA IO LRI NET,
_mﬁotmm\e FOFERITEAEINE T,
WA, BT EREBIZT NRA A% T v TF T DA
2. 4EFOVPA XV MR ELTZZ E2HBRLE
T, A[REZREENNL oD | MEEKEE L HIE
L72WVWRTG A—Z G U TR Y F7,

A DI & 2K T, OPPlENEE D EHTIC
PO EERZBINT D Z & T, Z OfRE I
TRFEM TN, XA 4 — &AL T UREfTF
DOPPOHFL A FR W E L2V K I T HMLEEN
B0 FET,

1N4148

— 11

| IS | 11 I\l
RoppU
421k
| —
I

orr aus
+ windin
o L 2 ¢

- ROPPL _ 1
ci 1k 5
100p
+ ovp
Vlatch (::)

oPP
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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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*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:

onsemi

DATE 26 FEB 2024

XXX = Specific Device Code

STYLE 2: STYLE 3: STYLE 4: STYLE 5: STYLE 6:

PIN 1. DRAIN PIN 1. EMITTER 2 PIN 1. ENABLE PIN 1. 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. Vout 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. 1/0

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

DATE 22 APR 2015

DIMENSIONING AND TOLERANCING PER ASME Y14.5M, 1994.
CONTROLLING DIMENSION: INCHES.

DIMENSIONS A, A1 AND L ARE MEASURED WITH THE PACK-
AGE SEATED IN JEDEC SEATING PLANE GAUGE GS-3.
DIMENSIONS D, D1 AND E1 DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS. MOLD FLASH OR PROTRUSIONS ARE
NOT TO EXCEED 0.10 INCH.

. DIMENSION E IS MEASURED AT A POINT 0.015 BELOW DATUM

E H WITH THE LEADS CONSTRAINED PERPENDICULAR

TO DATUM C.
. DIMENSION eB IS MEASURED AT THE LEAD TIPS WITH THE

S UNCONSTRAINED.
M PLANE H IS COINCIDENT WITH THE BOTTOM OF THE
S, WHERE THE LEADS EXIT THE BODY.

PACKAGE CONTOUR IS OPTIONAL (ROUNDED OR SQUARE
CORNERS).

INCHES MILLIMETERS
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L b
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Tt

SEATING D

0.355 | 0.400 | 9.02 | 10.16
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0.005 0.13

E

0.300 | 0.325 | 7.62 8.26

E1

0.240 | 0.280 | 6.10 7.1

e

0.100 BSC 2.54 BSC

eB

0.430 10.92
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= Specific Device Code
= Assembly Location

= Wafer Lot

= Year

= 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.

DOCUMENT NUMBER:
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Electronic versions are uncontrolled except when accessed directly from the Document Repository.
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onsemi, ONSEML, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi 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 special, consequential or incidental damages. Buyer is responsible for its products
and applications using onsemi products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information
provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/or specifications can and do vary in different applications and actual performance may
vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. onsemi does not convey any license
under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized for use as a critical component in life support systems
or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should
Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi 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 onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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