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TYPICAL APPLICATION EXAMPLE
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Figure 1. Flyback Converter Application Using the NCP1234

PIN FUNCTION DESCRIPTION

Pin No Pin Name Function Pin Description

1 LATCH Latch-Off Input Pull the pin up or down to latch-off the controller. An internal current source
allows the direct connection of an NTC for over temperature detection

2 FB Feedback An optocoupler collector to ground controls the output regulation.

3 CS Current Sense This Input senses the Primary Current for current—-mode operation, and Offers
an overpower compensation adjustment.

4 GND IC Ground

5 DRV Drive output Drives external MOSFET

6 Vee Vg input This supply pin accepts up to 28 Vdc, with overvoltage detection

8 HV High-voltage pin Connects to the bulk capacitor or the rectified AC line to perform the functions
of Start-up Current Source and Dynamic Self-Supply

www.onsemi.jp
2



http://www.onsemi.jp/

Latch E

cs L1

NCP1234

SIMPLIFIED INTERNAL BLOCK SCHEMATIC
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Figure 2. Simplified Internal Block Schematic
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MAXIMUM RATINGS

Rating Symbol Value Unit

Supply Pin (pin 6) (Note 2)

Voltage range Vcemax —-0.3t0 28 \%

Current range lcomax +30 mA
High Voltage Pin (pin 8) (Note 2)

Voltage range VHvMAX —0.3 to 500 \%

Current range IHvMAX +20 mA
Driver Pin (pin 5) (Note 2)

Voltage range VDRVMAX -0.3t0 20 \

Current range IDRVMAX +1000 mA
All other pins (Note 2)

Voltage range Vmax -0.3t0 10 \%

Current range Imax +10 mA
Thermal Resistance SOIC-7 ReJ-A °C/W

Junction-to—Air, low conductivity PCB (Note 3) 162

Junction-to—Air, medium conductivity PCB (Note 4) 147

Junction—-to—Air, high conductivity PCB (Note 5) 115
Temperature Range °C

Operating Junction Temperature Tymax -40to +150

Storage Temperature Range TSTRGMAX -60 to +150
ESD Capability (Note 1) \'%

Human Body Model (All pins except HV) 2000

Machine Model 200

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.

(B&R)

BRREREBADAMLAR, THRARITHA—CEEZZBEENHYET, CNHOoDERELZBABEIF. T/N\1 ADOKEEEEE
BW, SA—TUREL, EEEICEEEZRETERESAHY ET,

1.

This device series contains ESD protection and exceeds the following tests:

Human Body Model 2000 V per JEDEC standard JESD22, Method A114E

Machine Model Method 200 V per JEDEC standard JESD22, Method A115A

This device contains latch-up protection and exceeds 100 mA per JEDEC Standard JESD78

As mounted on a 80 x 100 x 1.5 mm FR4 substrate with a single layer of 50 mm?2 of 2 oz copper traces and heat spreading area. As specified
for a JEDEC 51-1 conductivity test PCB. Test conditions were under natural convection or zero air flow.

As mounted on a 80 x 100 x 1.5 mm FR4 substrate with a single layer of 100 mm?2 of 2 0z copper traces and heat spreading area. As specified
for a JEDEC 51-2 conductivity test PCB. Test conditions were under natural convection or zero air flow.

As mounted on a 80 x 100 x 1.5 mm FR4 substrate with a single layer of 650 mm?2 of 2 0z copper traces and heat spreading area. As specified
for a JEDEC 51-3 conductivity test PCB. Test conditions were under natural convection or zero air flow.

www.onsemi.jp
4


http://www.onsemi.jp/

NCP1234

ELECTRICAL CHARACTERISTICS
(For typical values T, = 25°C, for min/max values T = —-40°C to +125°C, Vpy = 125V, Vg = 11 V unless otherwise noted)

Characteristics Test Condition Symbol | Min | Typ | Max | Unit |
HIGH VOLTAGE CURRENT SOURCE
Minimum voltage for current Vhv(min) - 30 40 \Y
source operation
Current flowing out of Vg pin Vec=0V Istart1 0.2 0.5 0.8 mA
Vee = VCC(on) -05V Istart2 3 6 9
Off-state leakage current Vyy =500 V Istart(off) - 25 50 uA
SUPPLY
Turn-on threshold level, Vg Vee(on) 11.0 12.0 13.0 \Y
going up
HV current source stop threshold
HV current source restart Vee(min 9.5 10.5 1.5 Vv
threshold
Turn-off threshold Vee(off) 8.5 9.5 10.5 \Y%
Overvoltage threshold Ve ovp) 25 26.5 28 Vv
Blanking duration on V¢g(of) and tvce (plank) 7 10 13 us
Vee(ovp) detection
V¢ decreasing level at which Vec(reset) 3.6 5.0 6.0 A
the internal logic resets
Vg level for IstarT1 to IsTART2 Vec(inhibit) 0.4 1.0 1.6 \
transition
Internal current consumption DRV open, Vgg =3V, 65 kHz lcct 1.2 1.8 2.2 mA
(Note 6) DRV open, Vg =3V, 100 kHz lcct 1.3 1.9 23
Cqgrv=1nF, Vg =3V, 65 kHz lcce 1.9 25 3.2
Cqrv =1 nF, VEg =3V, 100 kHz lcc2 2.2 29 3.6
Off mode (skip or before start-up) lcca 0.67 0.9 1.13
Fault mode (fault or latch) lcca 0.4 0.7 1.0
OSCILLATOR
Oscillator frequency fosc 60 65 70 kHz
92 100 108
Maximum duty cycle Dpmax 75 80 85 %
Frequency jittering amplitude, in Ajtter +4 +6 +8 %
percentage of Fosc
Frequency jittering modulation Fiitter 85 125 165 Hz
frequency
OUTPUT DRIVER
Rise time, 10% to 90 % of Voo Voe = VCC(min) +0.2V,Cpry=1nF tise - 40 70 ns
Fall time, 90% to 10 % of Vg Vee = Veemin) + 0.2V, Cprv=1nF tran - 40 70 ns
Current capability Veoe = VCC(min) +0.2V,Cpry=1nF
DRV high, Vpry =0V IDRV(source) - 500 - mA
DRV low, VpRry = Vce IDRV(sink) - 500 -
Clamping voltage (maximum Ve = Vecmax — 0.2V, DRV high, VDRV(clamp) 11 13.5 16 \Y%
gate voltage) RpRrv = 33 kQ, Cjgaq = 220 pF
High-state voltage drop Vee = Vecmin) + 0.2 V, Rpry = 33 kQ, VDRV(drop) - - 1 \Y
DRV high

6. internal supply current only, current in FB pin not included (current flowing in GND pin only).
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ELECTRICAL CHARACTERISTICS
(For typical values T, = 25°C, for min/max values Tj = —40°C to +125°C, Vyy = 125V, V¢ = 11 V unless otherwise noted)

NCP1234

Characteristics Test Condition Symbol | Min | Typ | Max | Unit |
FEEDBACK
Internal pull-up resistor Ty=25°C RFB(up) 15 20 25 kQ
Vg to internal current setpoint Keg 4.7 5 5.3 -
division ratio
Internal pull-up voltage on the VEB(ref) 4.3 5 5.7 \Y
FB pin
CURRENT SENSE
Input Bias Current Ves=0.7V Ipias - 0.02 - uA
Maximum internal current Veg>3.5V Vium 0.66 0.7 0.74 \Y
setpoint
Propagation delay from V)jimit Ves = Vium tdelay - 80 110 ns
detection to DRV off
Leading Edge Blanking Duration tLeB 190 250 310 ns
for V||_|M
Threshold for immediate fault Ves(stop) 0.95 1.05 1.15 \Y%
protection activation
Leading Edge Blanking Duration tecs 90 120 150 ns
for Vs stop)
Slope of the compensation ramp Scomp(65kHz) - -32.5 - mV /
Scomp(100kHz) - -50 - us
Soft-start duration From 18t pulse to Vgs = Vium tSSTART 2.8 4.0 5.2 ms
OVERPOWER COMPENSATION
Vyy to lopg conversion ratio Korc - 0.54 - uA /v
Current flowing out of CS pin Vyy =125V lopc(125) - 0 - uA
Vhy =162V lopc(162) - 20 -
Vyy =325V lopc(32s) - 110 -
Vpy =365V lopc(3e5) 105 130 150
FB voltage above which lgpg is Vyy =365V VEB(OPCF) 212 2.35 2.58 \Y
applied
FB voltage below which is no Vyy =365V VEB(OPCE) - 2.15 - \Y
lopc applied
Watchdog timer for dc operation twp(oPc) - 32 - ms
HV sampling level Vhvsample - 92 - \Y
OVERCURRENT PROTECTION
Fault timer duration From CS reaching V jut to DRV stop tault 98 128 168 ms
Autorecovery mode latch-off tautorec 0.85 1.00 1.35 S
time duration
FREQUENCY FOLDBACK
Feedback voltage threshold VEB(folds) 1.8 2.0 2.2 Vv
below which frequency foldback
starts
Feedback voltage threshold VEB(foldE) 1.22 1.35 1.48 \Y
below which frequency foldback
is complete
Minimum switching frequency VEB = Vskip(in) + 0.2 fosc(min) 22 27 32 kHz
SKIP-CYCLE MODE
Feedback voltage thresholds for VEgg going down Vskip(in) 0.63 0.7 0.77 \
skip mode VEg going up skip(out) 0.72 0.80 0.88

www.onsemi.jp
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ELECTRICAL CHARACTERISTICS
(For typical values T, = 25°C, for min/max values T = —-40°C to +125°C, Vpy = 125V, Vg = 11 V unless otherwise noted)

Characteristics Test Condition Symbol | Min | Typ | Max | Unit |

LATCH-OFF INPUT
High threshold V| atch going up Vovp 2.35 25 2.65 Vv
Low threshold V| atch going down VoT1p 0.76 0.8 0.84 \Y
Current source for direct NTC Viatch=0V uA
connection

During normal operation INTC 65 95 105

During soft-start INTC(SSTART) 130 190 210
Blanking duration on high latch 65 kHz version tLatch(oVP) 35 50 70 us
detection 100 kHz version 25 35 45
Blanking duration on low latch tLatch(OTP) - 350 - us
detection
Clamping voltage ILatch = 0 MA Velampo(Latch) 1.0 1.2 1.4 \

ILatch = 1 MA Velamp1 (Latch) 2.0 24 3.0

TEMPERATURE SHUTDOWN
Temperature shutdown T, going up T1sD 135 150 165 °C
Temperature shutdown T, going down TTsD(HYS) 20 30 40 °C
hysteresis

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)

SRS A5 L. BRHGRESMEVRY, BHESNI-TR FRHICHT IEINBETRLTVEY ., BLOFHTTREBEET-
RICIE, ERHFETRLTVSREZERONGWNEENHY ET,
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TYPICAL PERFORMANCE CHARACTERISTICS

40.00 35
38.00
30
36.00 —T
34.00 25 o
]
S 32.00 S |
£ 30.00 g
I h =
Z 2800 — £
26,00 10
24.00
5
22.00
20.00 0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)
Figure 3. Minimum Current Source Operation Figure 4. Off-State Leakage Current lgar(off)
VHv(min)
0.75 1.15
0.74 1.13
0.73 1.1
0.72 1.09
~ 071 S1.07
= =
s 070 £1.05
— ~
> 069 8 1.03
>
0.68 1.01
0.67 0.99
0.66 0.97
0.65 0.95
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)
Figure 5. Maximum Internal Current Setpoint Figure 6. Threshold for Inmediate Fault
Vium Protection Activation Vcsstop)
110 300
290
100
" 280
90 / — 270
™ — 260 e
\8, 80 // ié), oes //,
g 70 //" ﬂ \\/____/,
> —— = 240
60 230
220
50
210
40 200
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)
Figure 7. Propagation Delay tge|ay Figure 8. Leading Edge Blanking Duration t gg
www.onsemi.jp

8


http://www.onsemi.jp/

NCP1234

TYPICAL PERFORMANCE CHARACTERISTICS

24 5.30
23
5.20
20 / L
5.10
21 -~
= 20 7 =S 5.00 ~
= = @ /
19 @ 4.90 e
TS > /
T 18— P
4.80
17 v
4.70 yd
16 v
15 4.60
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)
Figure 9. FB Pin Internal Pull-up Resistor Figure 10. FB Pin Open Voltage Vep ref
RFB(up)
70 85
69 84
68 83
67 82
= 66 //-\\\ < 8
T &
< 65 \\ x 80
2 N =
O 64 ~ a 79
63 \\ 78
62 77
61 76
60 75
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)
Figure 11. Oscillator Frequency fosc Figure 12. Maximum Duty Cycle Dyax
2.20 1.50
2.15
1.45
2.10
1.40
S 205 S
@ [y
g 2.00 E 1.35
£ 198 £
> > 1.30
1.90
1.25
1.85
1.80 1.20
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)
Figure 13. FB Pin Voltage Below Which Figure 14. FB Pin Voltage Below Which
Frequency Foldback Starts Vggtoids) Frequency Foldback is Complete VipoldE)
www.onsemi.jp

9


http://www.onsemi.jp/

NCP1234

TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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Figure 28. Start-up Timing Diagram
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Figure 36. Overpower Compensation Current Relation to Feedback Voltage and Input Voltage
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Figure 37. Overpower Compensation Current if the HV Pin is Connected to AC Voltage
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Figure 38. Overpower Compensation if the HV Pin is Connected to DC Voltage
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Figure 42. Latched Timer-Based Overcurrent Protection
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STATE DIAGRAMS
HV Start-up Current Source

Vee > Veg(inhibit)

K‘

No TSD

Vece < Vec(inhibit

TSD
TSD
Vee < VCC min)
Vee > Vec(on)
TSD

Figure 48. HV Start-up Current Source State Diagram
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Controller Operation (Latched Version: A Option)
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Figure 49. Controller Operation State Diagram (Latched Protection)
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Controller Operation (Autorecovery Version: B Option)
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Figure 50. Controller Operation State Diagram (Autorecovery Protection)
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Table 1. ORDERING INFORMATION

NCP1234

Part No. Overload Protection Switching Frequency Package Shipping’

NCP1234AD65R2G Latched 65 kHz SOIC-7 2500 / Tape & Reel
(Pb-Free)

NCP1234BD65R2G Autorecovery 65 kHz SOIC-7 2500 / Tape & Reel
(Pb-Free)

NCP1234AD100R2G Latched 100 kHz SOIC-7 2500 / Tape & Reel
(Pb-Free)

NCP1234BD100R2G Autorecovery 100 kHz SOIC-7 2500 / Tape & Reel
(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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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

©@NDOA®N

SoIC-7
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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)

STYLE 11:

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

DATE 20 OCT 2009

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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