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Figure 1. Typical Application Schematic
Table 1. FIVE NCP1612 VERSIONS
Condition for Maximum Condition for Dynamic Re-
Typical UVLO BUV Tripping Dead-time Latching-off UVP2 if sponse
Part Number Hysteresis (typical threshold) (typical value) (typical threshold) | Vrovp<Vyvp2 | Enhancer (DRE)
NCP1612A 15V VEovp < 76%.VRep 48.5 us foCOK >75V YES Disabled until
pfcOK turns high
NCP1612A1 15V VEovp < 40%.VRep 48.5 us foCOK >75V YES Disabled until
pfcOK turns high
NCP1612A2 15V VEg < 76%.VRep 48.5 us VEeovp > 107%.VRer NO Disabled until
pfcOK turns high
NCP1612A3 15V Vrovp < 40%.Vrer 41.5 us Vpicok > 7.5V YES Disabled until
pfcOK turns high
NCP1612B 8.0V VEovp < 76%.VRer 48.5 us Vpicok > 7.5V YES Enabled as soon
as the circuit
turns on to
speed-up the
startup phase
NCP1612B2* 8.0V VEg < 76%.VRep 48.5 us VEovp > 107%.VRer NO Enabled as soon
as the circuit
turns on to
speed-up the
startup phase

*Please contact local sales representative for availability
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Table 2. MAXIMUM RATINGS (Note 1)

Symbol Pin Rating Value Unit
Vee 9 Power Supply Input -0.3, +35 \Y
FOVP 1 FOVP Pin -0.3, +10 \%
Feedback 2 Feedback Pin -0.3, +10 \
VcoNTROL 3 VcontroL Pin (Note 2) =0.3, VconTroLMAX \Y
Vsense 4 Vsense Pin (Note 3) -0.3, +10 \
FFcontrol 5 FFcontrol Pin -0.3, +10 \%
CS/zCD 6 Input Voltage (Note 4) -0.3, +35 \%
Current Injected to Pin 4 (Note 5) +5 mA
DRV 8 Driver Voltage (Note 2) —-0.3, Vprv \%
Driver Current -500, +800 mA
pfcOK 10 pfcOK Pin -0.3, Vcc \
Power Dissipation and Thermal Characteristics
Pp Maximum Power Dissipation @ T = 70°C 550 mw
Roia Thermal Resistance Junction-to-Air 145 °C/W
Ty Operating Junction Temperature Range —40 to +125 °C
T Imax Maximum Junction Temperature 150 °C
Tsmax Storage Temperature Range —65 to 150 °C
TLmax Lead Temperature (Soldering, 10s) 300 °C
MSL Moisture Sensitivity Level 1 -
ESD Capability, Human Body Model (Note 6) > 2000 \%
ESD Capability, Machine Model (Note 6) > 200 \Y,
ESD Capability, Charged Device Model (Note 6) 1000 \%

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)

BRAEREBEZDAMLAR, TNARIZFA—DEEXZRBUNIHYETS. CHODERBEZBALESE. T/1 AOHELEIR

B, FA—UNRELEY, EREICHEERIEFTRIRENHYET,

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

2. "VconTROLMAX! is the pin3 clamp voltage and “Vpry” is the DRV clamp voltage (Vprvhigh)- If Vec is below Vpryhigh, “Vbry” is Vee:

3. Recommended maximum Vggnse Voltage for optimal operation is 4.5 V.

4. The recommended maximum voltage not to exceed remains —0.3 V but Figure 2 short negative spike on the CS/ZCD pin is typically
acceptable. However, it implies the full characterization of the circuit embedding the NCP1612, including at maximum temperature
conditions, during which no erratic operation is observed. If otherwise noted, we recommend to clamp the negative voltage on the CS/ZCD
pin to avoid carrier injection within the die.

5. Maximum CS/ZCD current that can be injected into pin6 (see Figure 3).

6. This device(s) contains ESD protection and exceeds the following tests:

Human Body Model 2000 V per JEDEC Standard JESD22-A114E
Machine Model Method 200 V per JEDEC Standard JESD22-A115-A
Charged Device Model Method 1000 V per JEDEC Standard JESD22-C101E

Vesizep (1)

----03V

Figure 2.
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Figure 3.

Table 3. TYPICAL ELECTRICAL CHARACTERISTICS
(Conditions: V¢ = 15V, T3 from —40°C to +125°C, unless otherwise specified)

Symbol Rating | Min | Typ | Max | Unit |
START-UP AND SUPPLY CIRCUIT
Vec(on) Start-up Threshold, V¢ increasing: \Y,
A, A1, A2 and A3 versions 9.75 10.50 11.25
B and B2 versions 15.80 17.00 18.20
Vee(off) Minimum Operating Voltage, V¢ falling 8.5 9.0 9.5 \%
VeeHysT) Hysteresis (Vcc on) = Vec (off)) \Y
A, Al, A2 and A3 versions 0.75 1.50 -
B and B2 versions 6.00 8.00 -

Vec(reset) Vcc level below which the circuit resets 25 4.0 6.0 \Y,
lcc(start) Start-up Current, Vgc = 9.4V - 20 50 nA
lcc(op)1 Operating Consumption, no switching (Vsgnsg pin being grounded) - 0.5 1.0 mA
Icc(op)2 Operating Consumption, 50 kHz switching, no load on DRV pin - 2.0 3.0 mA

CURRENT CONTROLLED FREQUENCY FOLD-BACK
ToT1 Dead-time, Vrrgontrol = 2.60 V (Note 7) - - 0 us
Tor2 Dead-time, Vircontrol = 1.75 V 14 18 22 us
Tpr3 Dead-time, Vrreontrol = 1.00 V 32 38 44 us
Tota Dead-time, Vircontrol = Vskip_L + 30 mV (NCP1612A3 Only) 34.0 415 45.0 us
Over the Temperature Range 32.0 41.5 47.0
IbT1 FFcontrol Pin current, Vgense = 1.4 V and Vegntro) maximum 180 200 220 uA
IpT2 FFcontrol Pin current, Vsense = 2.8 V and Vgntro) maximum 110 135 160 uA
Vskip-H FFcontrol pin Skip Level, Vercontrol fiSing All Versions Except NCP1612A3 - 0.75 0.85 \%
NCP1612A3 - 1.00 1.05
Vskip-L FFcontrol pin Skip Level, Vegcontrol falling — All Versions Except NCP1612A3 0.55 0.65 - \%
NCP1612A3 0.85 0.90 -
Hskip-L FFcontrol pin Skip Hysteresis 50 - - mV
GATE DRIVE (Note 8)

Tr Output voltage rise-time @ C_ = 1 nF, 10-90% of output signal - 30 - ns
Te Output voltage fall-time @ C_ = 1 nF, 10-90% of output signal - 20 - ns
Ron Source resistance - 10 - Q
RoL Sink resistance - 7.0 - Q
ISOuRCE Peak source current, Vpry = 0 V (guaranteed by design) - 500 - mA
IsINK Peak sink current, Vpry = 12 V (guaranteed by design) - 800 - mA
VDRViow DRV pin level at Vcc close to Ve ff) with a 10 kQ resistor to GND 8.0 - - \%
VDRvhigh DRV pin level at Vcc =35V (R, = 33 kQ, C_ =220 pF) 10 12 14 \%

WWW.onsemi.jp
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Table 3. TYPICAL ELECTRICAL CHARACTERISTICS (continued)

(Conditions: Ve

=15V, T; from —-40°C to +125°C, unless otherwise specified)

Symbol Rating Min | Typ | Max | Unit |
REGULATION BLOCK
VREE Feedback Voltage Reference: \%
@ 25°C 2.44 2.50 2.54
Over the temperature range 2.42 2.50 2.54
lea Error Amplifier Current Capability - +20 - uA
Gea Error Amplifier Gain 110 220 290 us
VconTroL | Vcontrol Pin Voltage: v
~VeonNTROLMAX | =@ Veg =2V - 45 -
-VconTROLMIN | =@ Ve =3V - 0.5 -
VouTtL/VRer Ratio (Voyt Low Detect Threshold/Vgrgg) (guaranteed by design) 95.0 95.5 96.0 %
HouTL/VREE Ratio (Voyt Low Detect Hysteresis/Vgrgg) (guaranteed by design) - - 0.5 %
lBoOST VconTroL Pin Source Current when (Voyt Low Detect) is activated 180 220 250 uA
CURRENT SENSE AND ZERO CURRENT DETECTION BLOCKS
Vesth) Current Sense Voltage Reference 450 500 550 mV
TLEB,0oCP Over-current Protection Leading Edge Blanking Time (guaranteed by design) 100 200 350 ns
TLEB,OVS “OverStress” Leading Edge Blanking Time (guaranteed by design) 50 100 170 ns
Tocp Over-current Protection Delay from Vesjzcp > Vesth) to DRV low - 40 200 ns
(dVes/zep ! dt = 10 Vius)
Vzep(thyH Zero Current Detection, Vcg/zcp rising 675 750 825 mV
Vzebp(th)L Zero Current Detection, Vcg/zcp falling 200 250 300 mV
Vzep(hyst) Hysteresis of the Zero Current Detection Comparator 375 500 - mV
Rzcpics Vzep(thyH OVer Ves(in) Ratio 14 15 1.6 -
VcL(pos) CS/ZCD Positive Clamp @ Ics/zcp =5 mA - 15.6 - \%
IzcD(bias) Current Sourced by the CS/ZCD Pin, Vcsjzep = Vzep ghH 0.5 - 2.0 uA
IzcD(bias) Current Sourced by the CS/ZCD Pin, Vcsjzep = Vzebgh)L 0.5 - 2.0 uA
Tzco (Vesizep < Vzepgh)L) to (DRV high) - 60 200 ns
Tsyne Minimum ZCD Pulse Width - 110 200 ns
Twbe Watch Dog Timer 80 200 320 us
Twbc(0s) Watch Dog Timer in “Overstress” Situation 400 800 1200 us
Ttmo Time-out Timer 20 30 50 us
IzcD(gnd) Source Current for CS/ZCD pin impedance Testing - 250 - uA
STATIC OVP
Dmin Duty Cycle, Veg = 3V, Veontrol PIN Open - | - | 0 %
ON-TIME CONTROL
ToN(LL) Maximum On Time, Vsegnse = 1.4 V and Vggntro) maximum (CrM) 22.0 25.0 29.0 us
Ton(LL)2 On Time, Vsense = 1.4 V and Vgontrol = 2.5 V (CrM) 10.5 12.5 14.0 us
ToN(HL) Maximum On Time, Vsegnse = 2.8 V and Vggntrol maximum (CrM) 7.3 8.5 9.6 us
TON(LL)(MIN) Minimum On Time, Vgense = 1.4 V (not tested, guaranteed by characterization) - - 200 ns
TON(HL)(MIN) Minimum On Time, Vsegnse = 2.8 V (not tested, guaranteed by characterization) - - 100 ns
FEED-BACK OVER AND UNDER-VOLTAGE PROTECTION (SOFT OVP AND UVP)
Rsoftovp Ratio (soft OVP Threshold, Vgg rising) over VrRer (Vsoftove/VREF) 104 105 106 %
(guaranteed by design)
Rsoftovp(HysT) | Ratio (Soft OVP Hysteresis) over Vger (guaranteed by design) 15 2.0 25 %
Ruvp Ratio (UVP Threshold, Vgg rising) over Vreg (Vuvp/VRer) 8 12 16 %
(guaranteed by design)
Ruvp(HYsT) Ratio (UVP Hysteresis) over Vg (guaranteed by design) - - 1 %
(I8)FB FB Pin Bias Current @ Vrg = Vgoftovp and Veg = Vyvp 50 200 450 nA

WWW.onsemi.jp
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Table 3. TYPICAL ELECTRICAL CHARACTERISTICS (continued)

(Conditions: Ve

=15V, T; from —-40°C to +125°C, unless otherwise specified)

Symbol

Rating

| Min | Typ | Max | Unit |

FAST OVER VOLTAGE PROTECTION AND BULK UNDER-VOLTAGE PROTECTION (FAST OVP AND BUV)

Viastovp Fast OVP Threshold, Vroyp rising 2.560 2.675 2.750 \%
Rfastovp1 Ratio_(l_:ast OVP Threshold, Vroyp rising) over (so_ft OVP Threshold, 101.5 102.0 102.5 %
Vg rising) (Viastovp/Vsoftovp) (Quaranteed by design)
Rtastovp2 Ratio (Fast OVP Threshold, Vroyp rising) over VRer (Vsastovp/VREF) 106 107 108 %
(guaranteed by design)
Vuv BUV Threshold: \
NCP1612A, NCP1612B, VEoyp falling 1.80 1.90 2.00
NCP1612A1, NCP1612A3, Vroyp falling 0.90 1.00 1.10
NCP1612A2 and NCP1612B2, Vg falling 1.80 1.90 2.00
RBUV Ratio (BUV Threshold) over VREF (VBUVNREF) %
NCP1612A, NCP1612B, VEoyp falling 74 76 78
NCP1612A1, NCP1612A3, Viovp falling 37 40 43
NCP1612A2 and NCP1612B2, Vg falling 74 76 78
(I8)Fove/BUV Pinl Bias Current nA
@ Vpin1 = Viastovp (all versions) 50 200 450
@ Vpin1 = Vuv (NCP1612A, NCP1612A1, NCP1612B, NCP1612A3 only) 50 200 450
Vyvp2 UVP2 Threshold for Floating Pin Detection 0.2 0.3 0.4 \%
(NCP1612A, NCP1612A1, NCP1612A3 and NCP1612B only)
BROWN-OUT PROTECTION AND FEED-FORWARD
VBOH Brown-out Threshold, Vsgnse rising 0.96 1.00 1.04 \Y
VeoL Brown-out Threshold, Vgense falling 0.86 0.90 0.94 \
VBO(HYST) Brown-out Comparator Hysteresis 60 100 - mV
TBO(blank) Brown-out Blanking Time 35 50 65 ms
lconTrROL(BO) | VconTroL Pin Sink Current, Vsepse < VeoL 40 50 60 uA
\/m High-line Detection Comparator Threshold, Vgense rising 21 2.2 23 \%
ViL High-line Detection Comparator Threshold, Vgense falling 1.6 17 1.8 \Y
VHL(hyst) High-line Detection Comparator Hysteresis 400 500 600 mV
THL(blank) Blanking Time for Line Range Detection 15 25 35 ms
IBO(bias) Brown-out Pin Bias Current, Vsense = VBo -250 - 250 nA
pfcOK SIGNAL
(Vpfcor)L pfcOK low state voltage @ Ipicok =5 MA - - 250 mV
VsTpwN Shutdown Threshold Voltage (NCP1612A, NCP1612A1, NCP1612A3 and 7.0 7.5 8.0 \Y
NCP1612B only)
Rpfcok Impedance of the pfcOK pin in high state (all versions) 150 300 - kQ
THERMAL SHUTDOWN
TumiT Thermal Shutdown Threshold - 150 - °C
Hremp Thermal Shutdown Hysteresis - 50 - °C

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)

BRNFA—ZE, FAGREENENRY, BHENETX MEGHICHTI2ERMBFUETRLTVET ., BL5EGTTHABEEZT

=R, BREBFETRLTOABHREERONBEVEELHY FT.

7. There is actually a minimum dead-time that is the delay between the core reset detection and the DRV turning on (Tzcp parameter of the

“Current Sense and Zero Current Detection Blocks” section).
8. Guaranteed by design, the VCC pin can handle the double of the DRV peak source current, that is, 1 A typically.

WWW.onsemi.jp



http://www.onsemi.jp

NCP1612A, NCP1612B, NCP1612A1, NCP1612A2, NCP1612A3, NCP1612B2

Table 4. DETAILED PIN DESCRIPTION

Pin Number

Name

Function

1

FOVP

Vpinil&. @EBEEREFOVP)DANESTY . BRI, Vpn . soft OVPa L/iL—4%
(F4—FENRyH - EVEEZFTED ) I7LUALY E2%E K RESNI=FOVPR LY &
ALNREBRDEFRSANETAE—TNTEBLH. EVIBLV2THABEREDORELES %
ZITWMA5ZEMTEET,

NCP1612A, NCP1612A1, NCP1612A3% & 'NCP1612BIZ DL\ T I, Vpin [(FIEBERE
(WP)B LU/ LY EBEBUVRAICHERESNET ., BUVI /L—5IE, Vpinn A,
NCP1612AE K UB/N—U 3 U TClF25VL 77 LU RBEEDT6%, ALAN—T 3 U TlE
25VLI77 LU REEDIONZETESE. R34 N\ET 4 2—TI)LT % & H(TpfcOKIFF &
Eh S FET, BUVHEEEEPfcOKE VA LowikBED & E(X|UICHRY FT ., EVHBRMIZAE
—TULEBEK. 250 nAD Y VY BREHRBLTEVEBHLETS,

Feedback

COEVEFRELCEHAEENBEHRALAILDISSUUTITETT % &IL—TiHEEKIEIC
RE—R7 9T BEA4FIvIBEIUNY (DRE) DOf=HIZ, PFCHABED—E5
EZITRYET, Vb BEEOVP)E L MEEBEUVP)AU/IL—2DAAEETT,
UVPa v/RL—BIX, VgAY 77 LY RABE(VRep)D12% & Y HEVEE X B)FZHLE L
FY, soft OVPI /L —R [, VpinahVRer (soft OVP)D105% %2 &, €AIZKESFE
TTA—TALERAITERBLET, NCP1612A28 L UNCP1612B2(ZFH N TIE, Viinald/ 3
LI BREEBUV)DRAICFERSNET, 250 nAD Y Y BEFEHIAL TUVPREZ FUH
L. 74— KNy - EVHBRMICA—T U LEBRIXTNNARET+2—TILLET,

VCcoNTROL

IZ—-FUTHARIOEVTHELNET, COEVEST T Y FREIICHEK SN HEEME
X, REECL—TOHEELZABRLET ., COHEHEEEVNERLEEERTS-0HI2, BF
[F20 HZUTFICHREShET, EENA IO L FEIELIEESh, BEABEZMET S
ERBODNEANLERTEY T FRA— MEEEZIRELET,
Pin3lXEEMNA T DEICE SN, BB T —XNRTTIETHESFTIVIRBEIUNY
H(DRE)ZT 4 t—TILT BA AL A28 & UVA3N— 3 U TIE, BIEBIIARFIZVeonTrROLDY
VI LRA— MEBEERET 202K YFr—2PLET, BEREDPFCRT—2IC
B#EtEhi=/8A— 3 (NCP1612B$H L TU'NCP1612B2) Tl, DREIXEMRE S Wi-E#H 7 = —
X@T:&‘)(:VCONTROLO)QL‘\”_:)%ﬂuELid-o

VSENSE

BEANBEO—MSIE. T30 7 7 MREBERET H1=0HIC. EVATHMEhET,
Vpinah50 mslEIZH =2 TIVE YIEL B D &, BRIIBTEVBEALRLTIVERZS
FTHILADEREFILELET,

COEVRSA vOBEELBELET . TI4N TR, BREMES A - 71 VIE—FT
BELES, Vyina18VERBR DL, BREAES A VREERHEL T, L—T - 51 v %312
IFHERLES, #Ic, EVEEN25msLLEL8VEYEMEERK, B2 - A UNBRES

nFEYy,
I:“;4”&?%1’9?’2&t~ 50-msD 75 X U HEMNMRBLIEIC. TS RETs2—TLENh
FI,

FFconTROL

COEVIEISA VERERIERERIGLET, ELSET S FREICERZERT L. 5
A VERERTERENERSNET . COBELNRNE25V) TJ7 LU A(VRep) ZBZ 5 &
ERILEREEE— FTEELET, EVEEI2S5VREDEZEE. §

[66 use (1-(Vpins/VRep)IP T v R A LAERENET ., COLSAHEICELY . BRIETE
BV ENEZEFIRVTY FEAL%E, ERNMENTDEENTY FEIALERELES,

S DEIFEEVpins#'0.65 VRIED & F(d., BNRENMRFICEDRGS (L - EAREMAT
PFCRT—UDEBET HDEBHLELET ., ChiTk>T. BROFEADHTHIZEMLE
d’;%‘b\ﬂ%?%*énéi%ﬁm EL5%0.75VA 7ty FUEFTEY FLTRF Y Tk
BEEEZELELET,

CS/zCD

ZHDEVIIMOSFETEHRZE=4 LTRAEHICHRBRLET,
COEVFEOERBHEEZCD)EDOREI vAL—2IcbEESATHET, COa v/ L—
B IHHBEBZENODIEEZE=FL. COBEENEOIETLEEZIZOa7 - Uty FERHE
LET, HHEBREREIF(A—REELTHMEIh, 24 LBICEREVRBERNIER
ShEWVWESIZLET (ZFUyr—> a3 Vv RBRESE)

Ground

ZDEVIFPFCRT—YDT SV RICERELET,

Drive

F—FY - R—IL - ¥— FERBIIELVEFREEN(-05+08 AZHMATLNDH,. 85— FER
D/NT—MOSFETZ S RMICEREIT ADICEL TLVET,

Vee

COEVIXICOEERTY ., BERIEVccHL0.5V (A AL A2B K UAIN—T 3 U DIHFE, BH
KUB2IA—=2 3 VFI7T0V)EBR D EEMEZRIB L. Voch'9.0 V (ZEE)RFICHD L4 T
127 Y F9, BEBEROBEREZIS ~35VTT, A AL A28 K TA3/N— 3 VIEEIEA S
HERE@EMERELEFAIVRA M) —L - avn—hoifiEhd 7Ty 5r—avElt
ISELTWET, RKEELAIL(1L25 V)IEEEN12VL—ILh S EBREBTES LS5+
ELRESNTET, BELUB2N—U 3 VIEPFCRT—UNEREEDT TV 5—Y 3 V@A
FoRBEEEINTLET,

10

pfcOK
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NCP1612A, NCP1612B, NCP1612A1, NCP1612A2, NCP1612A3, NCP1612B2
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NCP1612A, NCP1612B, NCP1612A1, NCP1612A2, NCP1612A3, NCP1612B2

TYPICAL CHARACTERISTICS
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Figure 5. Start-up Threshold, V¢ Increasing Figure 6. Start-up Threshold, V¢ Increasing
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Figure 7. Ve Minimum Operating Voltage, Vcc Figure 8. Hysteresis (Vcc(on) — Vec(off) VS-
Falling (Vcc(offy) VS. Temperature Temperature (A, Al, A2 and A3 Versions)
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Figure 9. Start-up Current @ Vcc = 9.4 V vs. Figure 10. Operating Current, No Switching
Temperature (Vsense Grounded) vs. Temperature
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NCP1612A, NCP1612B, NCP1612A1, NCP1612A2, NCP1612A3, NCP1612B2

TYPICAL CHARACTERISTICS
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Figure 11. FFcontrol Pin Current, Vgensg = Figure 12. FFcontrol Pin Current, Vggnsg =
1.4V and VconTroL Maximum vs. Temperature 2.8V and VconTroL Maximum vs. Temperature
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Figure 13. Dead-time, Vercontrol = 1.75 V vs. Figure 14. Dead-time, Vigcontrol = 1.00 V vs.
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Figure 15. FFcontrol Pin Skip Level (Vercontrol Figure 16. FFcontrol Pin Skip Level (Vegcontrol
Rising) vs. Temperature Falling) vs. Temperature
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NCP1612A, NCP1612B, NCP1612A1,

NCP1612A2, NCP1612A3, NCP1612B2

TYPICAL CHARACTERISTICS

25 70
60
20
50
15 g 40
”” &
10 S — = 30
——--"——___——_
| 20
5
10
0 0
-50 -30 -10 10 30 50 70 90 110 130 -50 -30 -10 10 30 50 70 90 110 130
T3, JUNCTION TEMPERATURE (°C) T3, JUNCTION TEMPERATURE (°C)
Figure 17. DRV Source Resistance vs. Figure 18. DRV Voltage Rise-time (C_ =1 nF,
Temperature 10-90% of Output Signal) vs. Temperature
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Figure 19. DRV Sink Resistance vs. Figure 20. DRV Voltage Fall-time (C_ = 1 nF,
Temperature 10-90% of Output Signal) vs. Temperature
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Figure 21. DRV Pin Level @ Vcc =35V (R = Figure 22. Feedback Reference Voltage vs.
33 kQ, C_ =1 nF) vs. Temperature Temperature
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Vees(th) (MV)

NCP1612A, NCP1612B, NCP1612A1, NCP1612A2, NCP1612A3, NCP1612B2

TYPICAL CHARACTERISTICS
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Figure 23. Error Amplifier Transconductance Figure 24. Ratio (VoyTt Low Detect Threshold /
Gain vs. Temperature VRep) VS. Temperature
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Figure 25. Ratio (Voyt Low Detect Hysteresis / Figure 26. VconTroOL Source Current when
VReg) VS. Temperature (VouTt Low Detect) is Activated for Dynamic
Response Enhancer (DRE) vs. Temperature
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Figure 27. Current Sense Voltage Threshold Figure 28. Over-current Protection Leading
vs. Temperature Edge Blanking vs. Temperature
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NCP1612A, NCP1612B, NCP1612A1, NCP1612A2, NCP1612A3, NCP1612B2

TYPICAL CHARACTERISTICS
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Figure 29. “Overstress” Protection Leading Figure 30. Over-current Protection Delay from
Edge Blanking vs. Temperature Vesizep > Ves(thy to DRV Low (dVesjzep / dt =
10 V/us) vs. Temperature
850 270
265
800 260
S
E 255
-
750 Z 250
g
S 245
700 240
235
650 230
-50 -30 -10 10 30 50 70 90 110 130 -50 -30 -10 10 30 50 70 90 110 130
T3, JUNCTION TEMPERATURE (°C) T3, JUNCTION TEMPERATURE (°C)
Figure 31. Zero Current Detection, Vcs/zcp Figure 32. Zero Current Detection, Vcs/zcp
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Figure 33. Hysteresis of the Zero Current Figure 34. Vzcp(th) OVer Ves(th) Ratio vs.
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NCP1612A, NCP1612B, NCP1612A1, NCP1612A2, NCP1612A3, NCP1612B2

TYPICAL CHARACTERISTICS
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Figure 35. CS/ZCD Pin Bias Current @ Vcs/zcp Figure 36. Watchdog Timer vs. Temperature
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Figure 37. Watchdog Timer in “Overstress” Figure 38. Minimum ZCD Pulse Width for ZCD
Situation vs. Temperature Detection vs. Temperature
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Figure 39. (Vcsizep < Vzepith)) to DRV High) Figure 40. Timeout Timer vs. Temperature
Delay vs. Temperature
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NCP1612A, NCP1612B, NCP1612A1, NCP1612A2, NCP1612A3, NCP1612B2

TYPICAL CHARACTERISTICS
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Figure 41. Maximum On Time @ VsgNsg = Figure 42. Maximum On Time @ Vsgnsg =
1.4V vs. Temperature 2.8 V vs. Temperature
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Figure 43. Minimum On Time @ Vgensg = 1.4V Figure 44. Minimum On Time @ Vggnsg = 2.8V
vs. Temperature vs. Temperature
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Figure 45. Ratio (Soft OVP Threshold, Vgg Figure 46. Ratio (Soft OVP Hysteresis) over
Rising) over Vreg vS. Temperature VRer VS. Temperature
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NCP1612A, NCP1612B, NCP1612A1, NCP1612A2, NCP1612A3, NCP1612B2

TYPICAL CHARACTERISTICS
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Figure 47. Ratio (fastOVP Threshold, Vgoyp Figure 48. Feedback Pin Bias Current @ Vgpg =
Rising) over Vreg vs. Temperature Vovp VS. Temperature
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Figure 49. Feedback Pin Bias Current @ Vg = Figure 50. Ratio (UVP Threshold, Vgg Rising)
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Figure 51. Ratio (UVP Hysteresis) over Vreg Figure 52. Brown-out Threshold, Vgense
vs. Temperature Rising vs. Temperature
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NCP1612A, NCP1612B, NCP1612A1, NCP1612A2, NCP1612A3, NCP1612B2

TYPICAL CHARACTERISTICS
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Figure 53. Brown-out Threshold, Vggnse Figure 54. Brown-out Comparator Hysteresis
Falling vs. Temperature vs. Temperature
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Figure 55. Brown-out Blanking Time vs. Figure 56. VconTroL Pin Sink Current when a
Temperature Brown-out Situation is Detected vs.
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Figure 57. Comparator Threshold for Line Figure 58. Comparator Threshold for Line
Range Detection, Vgensg Rising vs. Range Detection, Vggnsg Falling vs.
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NCP1612A, NCP1612B, NCP1612A1, NCP1612A2, NCP1612A3, NCP1612B2

TYPICAL CHARACTERISTICS
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Figure 59. Blanking Time for Line Range Figure 60. Brown-out Pin Bias Current,
Detection vs. Temperature (Vsense = VBon) Vs. Temperature
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NCP1612A, NCP1612B, NCP1612A1, NCP1612A2, NCP1612A3, NCP1612B2
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Figure 61. CCFF Operation
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: Drain-source Voltage
(A

Current preset level

' Current Information

Drive

: EDrain—source Voltage
L OV} N— \ A= ;__,,_ (V

ds)

Sum
(ramp+current
Information
exceeds the
preset level
level when the
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voltage is high

! => re-start at
¥ ) the next falling
; Drive

Current preset levell

edge

: Drain-source Voltage
LN S X \ (Vo)

Dead-time is
extended until
the next falling

edge

Top: CrM operation when the current information exceeds the preset level during the demagnetization phase

Middle: the circuit re-starts at the next valley if the sum (ramp + current information) exceeds the preset level during the dead-time, while
the drain-source voltage is high

Bottom: the sum (ramp + current information) exceeds the preset level while during the dead-time, the drain-source voltage is low. The
circuit skips the current valley and re-starts at the following one.

Figure 62. Dead-Time generation
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Figure 64. CCFF Practical Implementation
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Figure 65. Clean Transition Without Hesitation Between Valleys
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Figure 66. PFC Boost Converter (left) and Inductor Current in DCM (right)
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Device Circuit Version Marking Package Shipping®

NCP1612ADR2G NCP1612A 1612A SOIC-10 2500/ Tape & Reel
(Pb-Free)

NCP1612A1DR2G NCP1612A1 1612A1 SOIC-10 2500/ Tape & Reel
(Pb-Free)

NCP1612A2DR2G NCP1612A2 1612A2 SOIC-10 2500 / Tape & Reel
(Pb—Free)

NCP1612A3DR2G NCP1612A3 1612A3 SOIC-10 2500 / Tape & Reel
(Pb-Free)

NCP1612BDR2G NCP1612B 1612B SOIC-10 2500 / Tape & Reel
(Pb-Free)

NCP1612B2DR2G* NCP1612B2 1612B2 SOIC-10 2500/ Tape & Reel
(Pb-Free)

*Please contact local sales representative for availability.

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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AT MAXIMUM MATERIAL CONDITION.
O]010[C|A-B 4. DIMENSIONS D AND E DO NOT INCLUDE
MOLD FLASH, PROTRUSIONS, OR GATE
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SOLDERING FOOTPRINT* MARKING DIAGRAM
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—_—————— 650 XXXXX = Specific Device Code
| A = Assembly Location
L = Wafer Lot
_L Y = Year
3 W = Work Week

= Pb-Free Package

*This information is generic. Please refer

" . ) . to device data sheet for actual part
*For additional information on our Pb-Free strategy and soldering marking. Pb—Free indicator, “G”, may

details, please download the ON Semiconductor Soldering and or not be present.
Mounting Techniques Reference Manual, SOLDERRM/D.
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