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PIN DESCRIPTION

NCP1910

1 T 24
SS o Vboot
Rt— o MU
PG out ™ o Bridge
ON/OFF
BO adj. ™ Fo ML
Vref o= Fo Voo
PG adj. o o DRV
OovP2d— Fo GND/PGND
FB Fo Skip/AGND
VCTRL S Fo CS/FF
VM= F CS
LBO — Fo Fold

Figure 1. Pin Connections

Pin N° Pin Name Function Pin Description

1 SS Soft-start A capacitor to ground sets the LLC soft-start duration

2 Rt The LLC feedback pin A resistive arrangement sets the maximum and minimum
switching frequencies with opto coupler-based feedback
capabilities.

3 PG out The open-collector power good signal This pin is low when Vp i is ok, opens when Vyk passes
below a level adjusted by PGadj pin.

4 on/off Remote control When pulled low, the circuit operates: the PFC starts first and
once FB is in regulation, the LLC is authorized to work. When
left open, the controller is in idle mode.

5 BO adj. Brown-out adjustment This pin sets the on and off levels for the PFC powering the
LLC converter

Vref The 5V reference pin This pin delivers a stable voltage for threshold adjustments

7 PG adj. The power good trip level From the Vref pin, a dc level sets the trip point for the PFC
bulk voltage at which the PG out signal is down.

8 OVvP2 Redundant OVP A fully latched OVP monitoring the PFC bulk independently
from FB pin.

9 FB PFC feedback Monitors the boost bulk voltage and regulates it. It also serves
as a quick auto—recovery OVP

10 VGTRL PFC Error amplifier output PFC error amplifier compensation pin

1 Vm PFC current amplifier output A resistor to ground sets the maximum power level

12 LBO PFC line input voltage sensing Line feed forward and PFC brown-out

13 Fold PFC fold back This pin selects the power level at which the frequency starts
to reduce gradually.

14 CS PFC current sense This pin senses the inductor current and also programs the
maximum sense voltage excursion

15 CS/FF Fast-fault input When pulled above 1V, the LLC stops and re-starts via a full
soft-start sequence.

16 Skip/AGND Skip (B)/AGND (A) This pin is either used as the analog GND for the signal circuit
(A) or for skip operation (B).

17 GND/PGND GND (B)/PGND (A) The controller ground for the driving loop (A) or the lump
ground pin for all circuits (B)

18 DRV PFC drive signal The driving signal to the PFC power MOSFET

19 Vcee The controller supply The power supply pin for the controller, 20 V max.

20 ML Lower-side MOSFET Drive signal for the lower side half-bridge MOSFET

22 Bridge Half-bridge This pin connects to the LLC half-bridge

23 MU Upper-side MOSFET Drive signal for the upper side half-bridge MOSFET

24 Vpoot Bootstrapped Vcc The bootstrapped V¢ for the floating driver
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NCP1910
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M
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Figure 4. Internal PFC Block Diagram
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Figure 5. Internal LLC Block Diagram
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NCP1910

MAXIMUM RATINGS TABLE

Symbol Rating Value Unit
VBridge Continuous High Voltage bridge pin, pin 22 -1 to 600 \%
VBooTVBridge | Floating supply voltage, pin 24-22 -0.3t0 20 \%
Vmus Vbry | High side output voltage, pin 23 VBRriDge — 0.3 to \%
Voot + 0.3
VmL Low side output voltage, pin 18, 20 -0.3to Vgg + 0.3 \%
dVgrigge/dt Allowable output slew rate on the Bridge pin, pin 22 50 V/ns
Vce Power Supply voltage, pin 19 20 \%
Pin voltage, all pins (except pin 2, 6, 18 — 24, GND) -0.3t0 10 \%
Reua Thermal Resistance Junction-to-Air °C/W
50 mm2, 1 oz 80
650 mm2, 1 oz 65
Storage Temperature Range -60to + 150 °C
ESD Capability, Human Body Model (All pins except V¢ and HV) 2 kV
ESD Capability, Machine Model 200 \%
Vee Power Supply voltage, pin 19 20 \%
Pin voltage, all pins (except pin 2, 6, 18 ~ 24, GND) -0.3t0 10 \%
VRt Rt pin voltage -0.3to5 \%
Vet out Vet pin voltage -0.3t07 \%
Imax Pin current on pin 10, 12, and 13 0.5 mA
IpGout Pin current on pin 3 5 mA

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect

device reliability.

1. This device(s) contains ESD protection and exceeds the following tests:
Human Body Model 2000 V per JEDEC Standard JESD22-A114E
Machine Model 200 V per JEDEC Standard JESD22-A115-A

2. This device contains latch—up protection and exceeds 100 mA per JEDEC Standard JESD78.

ELECTRICAL CHARACTERISTICS (For typical values T, = 25°C, for min/max values T = -40°C to +125°C, Max T, = 150°C,
Vg = 12 V unless otherwise noted)

Symbol Rating Pin | Min | Typ | Max | Unit |
COMMON TO BOTH CONTROLLERS
SUPPLY SECTION
Vee(on) Turn-on threshold level, Vg going up 19 9.4 10.4 11.4 \%
VCC(min) Minimum operating voltage after turn—on 19 8 9 10 \
Vee(Hys) Hysteresis between Vcc(on) @and Vecmin 19 1.2 - - \'%
VBoot(on) Startup voltage on the floating section 24,22 7.8 8.8 9.8 \'%
VBoot(min) Cutoff voltage on the floating section 24,22 7 8 9 \
Istartup Startup current, Ve < Vec(on) 19 - - 100 uA
lcct PFC consumption alone, DRV pin unloaded, on/off pin grounded, 19 - 5.1 6.4 mA
LLC off (PFC is 65 kHz)
lcc2 PFC consumption, DRV pin loaded by 1 nF, on/off pin grounded, LLC 19 - 5.9 7.4 mA
off (PFC is 65 kHz)

3. In normal operation, when the power supply is un-plugged, the bulk voltage goes down. At a first crossed level, the PG pin opens. Later,
when the bulk crosses a second level, the LLC turns off. There is no timing link between these events, except the bulk capacitor discharge
slope. However, if for an unknown reason the PFC is disabled (fault, short-circuit), the PG pin immediately opens and if sufficient voltage
is still present on the bulk (e.g. in high line condition), the LLC will be disabled after a typical time of 5 ms.

4. Guaranteed by design.
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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,

NCP1910

Vce = 12 V unless otherwise noted)

Symbol Rating Pin | Min | Typ | Max | Unit |
COMMON TO BOTH CONTROLLERS
SUPPLY SECTION
lcca IC consumption, both PFC and LLC loaded in no load conditions 19 - 5.9 7.2 mA
(PFC is 65 kHz and Ry = 70 kQ (LLC is 25 kHz))
lccs IC consumption, both PFC and LLC loaded 1 nF load conditions 19 - 6.9 8.6 mA
(PFC is 65 kHz and Ry = 70 kQ (LLC is 25 kHz))
lccs IC consumption in fault mode from Vyq (drivers disabled, Voot > 19 - 64 300 uA
Vboot(min))
lco7 IC consumption in OFF mode from V¢ (on/off pin is open) 19 - - 950 uA
REFERENCE VOLTAGE
Vref—out Reference voltage for external threshold setting @ oyt = 5 mA 6 4.75 5 5.25 \'%
Vref—out ?Se:grence voltage for external threshold setting @ It =5 MA—-T = 6 4.9 5 5.1 \'%
VrefLineReg Vcc rejection capability, oyt =5 mMA - AVgg =1V —-Ty=25°C 6 - 0.01 5 mV
VrefLoadReg ?se:grence variation with load changes, 1 MA < gt <5 MA-T = 6 - 1.6 7 mV
lref_out Maximum output current capability 6 5 - - mA
NOTE: Maximum capacitance directly connected to VRgr pin must be under 100 nF.
DELAY
tpELY Turn-on LLC delay after PFC OK signal is asserted - 10 20 30 ms
tpeL2 Turn-off LLC after power good pin goes low (Note 3) - 2 5 8 ms
PROTECTIONS
Rpull-up on/off pin pull-up resistor 4 - 5 - kQ
ton/off Propagation delay from on to off (ML & MU are off) (Note 4) 4 - - 1 us
Von Low level input voltage on on/off pin (NCP1910 is enabled) 4 - - 1 \%
Vot High level input voltage on on/off pin (NCP1910 is disabled) 4 3 - - \Y
Vop Open voltage on on/off pin 4 - 7 - \Y
Ipg Maximum Power good pin sink current capability 3 5 - - mA
Vpg Power good saturation voltage for Ipg = 5 mA 3 - - 350 mV
IpGadi Input bias current, PGadj pin 7 - 10 - nA
VpGadjH PG comparator hysteresis 7 - 100 - mV
TSD Temperature shutdown (Note 4) - 140 - - °C
TSDhyste Temperature Hysteresis Shutdown - - 30 - °C
POWER FACTOR CORRECTION
GATE DRIVE SECTION
RponH Source Resistance @ Ipry = -100 mA 18 - 9 20 Q
RpoL Sink Resistance @ Ipry = 100 mA 18 - 6.6 18 Q
tpr Gate Drive Voltage Rise Time from 1.5V to 10.5V (C_ =1 nF) 18 - 60 - ns
tps Gate Drive Voltage Fall Time from 10.5Vto 1.5V (C_ =1 nF) 18 - 40 - ns

3. In normal operation, when the power supply is un-plugged, the bulk voltage goes down. At a first crossed level, the PG pin opens. Later,
when the bulk crosses a second level, the LLC turns off. There is no timing link between these events, except the bulk capacitor discharge
slope. However, if for an unknown reason the PFC is disabled (fault, short-circuit), the PG pin immediately opens and if sufficient voltage

is still present on the bulk (e.g. in high line condition), the LLC will be disabled after a typical time of 5 ms.

4. Guaranteed by design.
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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,

NCP1910

Vce = 12 V unless otherwise noted)

Symbol Rating Pin | Min | Typ | Max | Unit |
POWER FACTOR CORRECTION
REGULATION BLOCK
VpREF PFC Voltage reference - 2.425 25 2.575 \'%
lEa Error Amplifier Current Capability 10 - +30 - uA
Gea Error Amplifier Gain - 100 200 300 usS
Ig Bias Current @ Vgg = VpRer 9 0 - 0.3 uA
VC\-T-;I'(::#&IX) Maximum Control Voltage @ Veg =2V 10 - 3.6 - Y
VETRL(min) Minimum Control Voltage @ Vg =3 V 10 - 0.6 -
AVCTRL AVcTRL = VCTRL(max)~VCTRL(min) 10 2.7 3 3.3
VoutL / Vprer | Ratio (Vout Low Detect Threshold / Vprgr) (Note 4) - 94 95 96 %
HoutL / Vprer | Ratio (Vout Low Detect Hysteresis / Vprep) - - 0.5 - %
lvip + lea Source Current when (Vout Low Detect) is activated 10 190 230 260 uA
CURRENT SENSE
Vs Current Sense Pin Offset Voltage, (Ics = 100 uA) 14 - 10 - mV
Icsiocp) Over-Current Protection Threshold 14 185 200 215 uA
POWER LIMIT
lcsx ViBo Over Power Limitation Threshold - 215 275 335 uVvA
Ics(opL1) Over-Power Current Threshold (V go=1.8V,Vy=0V) - 119 153 187 uA
Ics(opL2) Over-Power Current Threshold (V go=3.6 V,Vy=0V) 56 75 99
PULSE WIDTH MODULATION
Fpsw PFC Switching Frequency 18 58 65 72 kHz
Fpswifold) g/li1ni\r/n)um Switching Frequency (Vioig = 1.5V, VeTtRL = VeTRL(MIN) + 18 34 39 43 kHz

DCpmax Maximum PFC Duty Cycle 18 - 97 - %

DCpmin Minimum PFC Duty Cycle 18 - - 0 %
VCTRL(fold) VcTRL pin voltage to start frequency foldback (Vg = 1.5 V) 10 1.8 2 2.2 \Y

VGTRL(foldend) | VCTRL Pin voltage as frequency foldback reducing to the minimum 10 1.4 1.6 1.8 \%
(Fpsw = Fpswifold), Viold = 1.5 V)
Viold(max) Maximum internal fold voltage (Note 4) - 1.97 2 2.03 \
LINE BROWN-OUT DETECTION
VisoT Line Brown-Out Voltage Threshold 12 0.96 1.00 1.04 \%
ILBOH Line Brown-Out Hysteresis Current Source 12 6 7 8 uA
tLBO(blank) Line Brown-Out Blanking Time - 25 50 75 ms
tLBO(window) Line Brown-Out Monitoring Window (Note 4) - 25 50 75 ms
VLBO(clamp) LBO Pin clamped voltage if Vgo < Vi goT during t go@Lank) (ILso = 12 - 980 - mV
100 uA)

VLBOH Hysteresis (Vi goT — VLBO(clamp)) (Note 4) 12 10 35 60 mV
ILBO(clamp) Current Capability of LBO 12 100 - - uA
VLBO(PNP) I;g((]) F'JAIr; voltage when clamped by the PNP Transistor (I go = 12 0.4 0.7 0.9 \

W

3. In normal operation, when the power supply is un-plugged, the bulk voltage goes down. At a first crossed level, the PG pin opens. Later,
when the bulk crosses a second level, the LLC turns off. There is no timing link between these events, except the bulk capacitor discharge
slope. However, if for an unknown reason the PFC is disabled (fault, short-circuit), the PG pin immediately opens and if sufficient voltage
is still present on the bulk (e.g. in high line condition), the LLC will be disabled after a typical time of 5 ms.

4. Guaranteed by design.
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NCP1910

ELECTRICAL CHARACTERISTICS (For typical values T, = 25°C, for min/max values T; = -40°C to +125°C, Max T, = 150°C,
Vce = 12 V unless otherwise noted)

Symbol Rating Pin | Min | Typ | Max | Unit |
POWER FACTOR CORRECTION
LINE BROWN-OUT DETECTION
VLBo(PD) Pull Down V| g Threshold 12 1.8 2 2.2 \'%
tLBO(Pdlimit) Pull Down V| gp Time Limitation - 4.5 5 6.1 ms
tpFCilag Time Delay to Confirm that VgrgL is the maximum to Pull down V| go - 2.5 5 7.5 ms
tLBO(Pdblank) | Pull Down V| go Blanking Time - 55 77 90 ms
CURRENT MODULATION
Im1 Multiplier Output Current (VctrL =VcTRL(Max) —0-2V, VB0 = 3.6 V, 11 46 58 72 uA
Im2 :\%ﬁltTpEI-’inggt)Jtput Current (VeTRL =VeTRL(max) — 02V, Vigo =12V, 11 15 19 24,5
Ics = 150 uA)
OVER-VOLTAGE PROTECTION
Vovp1 Internal Auto Recovery Over Voltage Threshold 9 2.536 2.615 2.694 \'%
VovpeiH Hysteresis of Internal Auto Recovery Over Voltage Threshold 9 - 44 60 mV
(Note 4)
tovp1 Propagation Delay (Vg = 108% VpRgf) to Drive Low 9,18 - 500 - ns
Vovp2 External Latched Over Voltage Threshold 8 2.595 2.675 2.755 \'%
KovpH The difference between Voyps and Voypy over Vprer ((Vovpz - - - 2 - %
Vovr1)/VPREF)
tpELOVP2 External Latched OVP Integrating Filter Time Constant - - 20 - us
Ip,ovP2 Input bias current, OVP2 8 - 10 - nA
UNDER-VOLTAGE PROTECTION
Vuvpony/VPRer | UVP Activate Threshold Ratio 9 4 8 12 %
Vuvp(ofy/VeRer | UVP Deactivate Threshold Ratio 9 6 12 18 %
VuvPH) UVP Lockout Hysteresis 9 - 4 - %
tuvp Propagation Delay (Vrg < 8 % VpRgf) to Drive Low 9-18 - 7 - us
PFC ABNORMAL
tprcabnormal | PFC Abnormal Delay Time (VTR = VeTRL(max) OF VCTRL = - 1 1.5 2.1 sec
VeTRLmin) — 0-1V)
LLC CONTROL SECTION
OSCILLATOR
FLsw,min Minimum switching frequency, Rt = 70 k2 on R; pin 2 24.25 25 25.75 kHz
FLsw switching frequency, DT = 300 ns, Rt = 7 kQ on R; pin 2 208 245 282 kHz
FLsw,max Maximum switching frequency, DT|_ = 300 ns, Rt = 3.5 kQ on R; pin 2 424 500 575 kHz
DCL. Operating Duty-Cycle symmetry 23,20 48 50 52 %
ViefRt Reference voltage for oscillator charging current generation 2 3.33 3.5 3.67 \Y
Rss Discharge switch resistance 1 - 70 - Q
SSRsT Soft-start reset voltage 1 - 200 - mV
Vskip Skip cycle threshold, B version only 16 350 400 450 mV
Vskip,hyste Hysteresis level on skip cycle comparator, B version only 16 - 50 - mV

3. In normal operation, when the power supply is un-plugged, the bulk voltage goes down. At a first crossed level, the PG pin opens. Later,
when the bulk crosses a second level, the LLC turns off. There is no timing link between these events, except the bulk capacitor discharge
slope. However, if for an unknown reason the PFC is disabled (fault, short-circuit), the PG pin immediately opens and if sufficient voltage

is still present on the bulk (e.g. in high line condition), the LLC will be disabled after a typical time of 5 ms.

4. Guaranteed by design.
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NCP1910

ELECTRICAL CHARACTERISTICS (For typical values T, = 25°C, for min/max values T; = -40°C to +125°C, Max T, = 150°C,
Vce = 12 V unless otherwise noted)

Symbol Rating \ Pin | Min | Typ | Max | Unit |
LLC CONTROL SECTION
DRIVE OUTPUT
Tir Output voltage rise-time @ C = 1 nF, 10-90% of output signal 23, 20 - 40 - ns
Tt Output voltage fall-time @ C_ = 1 nF, 10-90% of output signal 23, 20 - 20 - ns
RLoH Source resistance 23,20 - 12 26 Q
RLoL Sink resistance 23, 20 - 5 11 Q
DT, Dead time, measured between 50% of the rise and fall edge 23, 20 268 327 386 ns
IHv,leak Leakage current on high voltage pins to GND (600 Vdc) 22,23, 24 - - 5 uA
PROTECTIONS
IBOadj Input bias current, BOadj pin 5 - 15 - nA
VBOadjH BO comparator hysteresis 5 - 100 - mV
tBoOK BO comparator Integrating Filter Time Constant from High to Low 5 - 150 - us
tBONOTOK BO comparator Integrating Filter Time Constant from Low to High 5 - 20 - us
Vs Current-sense pin level that resets the soft-start capacitor 15 0.95 1 1.05 \%
Vcso Current-sense pin level that permanently latches off the circuit 15 1.42 1.5 1.58 \%
tcs Propagation delay from VCS1/2 activation to respective action 15 - - 500 ns

3. In normal operation, when the power supply is un-plugged, the bulk voltage goes down. At a first crossed level, the PG pin opens. Later,
when the bulk crosses a second level, the LLC turns off. There is no timing link between these events, except the bulk capacitor discharge
slope. However, if for an unknown reason the PFC is disabled (fault, short-circuit), the PG pin immediately opens and if sufficient voltage
is still present on the bulk (e.g. in high line condition), the LLC will be disabled after a typical time of 5 ms.

4. Guaranteed by design.
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TYPICAL CHARACTERISTICS
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Von AND V5 (V)

VpeRrer Vovpi, AND Voyps (V)

IEAsink) (WA)

NCP1910

TYPICAL CHARACTERISTICS
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Figure 17. Ggp vs. Temperature
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TYPICAL CHARACTERISTICS
3.9 3.3
3.8 3.2
< 3.7 3.1
< s
g 3.6 % 3
= —
5 z
> 35 2.9
3.4 2.8
3.3 2.7
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)
Figure 18. VcTRrL(max) VS- Temperature Figure 19. AVcrRL vs. Temperature
260 215
250 210
240 005
< <
=230 = -
u et o 200 et
+ _/’———-— o /
* 220 g |
= [&]
S = 195
210
200 190
190 185
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)
Figure 20. Iy p+lga vs. Temperature Figure 21. Icgocp) Vs- Temperature
190 95
180
170 8
< <
=160 2
5 Y 75 ——
5150 S T
8 JI e 3
140
65
130
120 55
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125

TEMPERATURE (°C)
Figure 22. Icg(opL1) vs. Temperature

http://onsemi.com
14

TEMPERATURE (°C)
Figure 23. Icg(opL2) vs- Temperature



Vigort (V) Fpsw (kHz)

Vuv(on) / VPRer AND Vup(off) / VPREE (%)

NCP1910

TYPICAL CHARACTERISTICS
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NCP1910

TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
24 340
22
= 20
€ 6 4 330
s —
5 16 RLoH,mu /'
g ] B ~
o 14 — £ 390 . T
S 12 =
P
< — o
5 10—
z 8
I
o 310
€ 6 RLoLmy — |
. L
2 300
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)
Figure 36. R on,mu and R o mu Vs- Figure 37. DT vs. Temperature
Temperature
1.05 1.6
1.025 1.55
S s
— 1 a 15
3 — 1 8
> >
0.975 1.45
0.95 1.4
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C)
Figure 38. Vg vs. Temperature Figure 39. Vcgs vs. Temperature
140
120
100
—
% 80 —
"9 //
60
40
20
-50 -25 0 25 50 75 100 125

TEMPERATURE (°C)
Figure 40. tcg vs. Temperature

http://onsemi.com
17



NCP1910

FF)r— 3 ViER

NCP1910/%, #feEiEE — K(CCM) /) A4 1E(PFC)

B X OLLCHIRHIH OMERE 2 F/ T 2 ML L 72250
a7 EEfET S 2 Lk B omlEER 2 52
WLTWET, Zhboa7id, MHAEIERL G
WENWERF S 1 T 7 4 —L RARZBIT A N
Ry A 7HREAFER LES, v - kBIar 47
K —EOSELHINCHESE, LLCE Y v a ik
=R TIAT e T AR LTLLCN—T7 T
2 DA YA RMOSFET% RT A4 7 T& £,

NEMIE

o X7 MivoFEK : NCP191073CCM
PFCENEZ AT 2 DIV DT T dL L
MEL LEHA, BT, PRCAT — Y ORRGHHHE
FENDEEER E > TWET, BT, 2
DEEIXT A - TT 70T U MRHREDE T
filfR72 &, PFCaxat D bz AIREIC T D1 < D
MOMREDIRAL L £,

o KHEBEBMBLIUNV Y v M U UBHE -
NCP1910i%, T _XTOEEE— FTIRIHEEIR L
A XIS TWET, FrcEsifhl X
Ny v hE TV - B— REEOMEEBRIMER S
. BBEAT =T LENTWD EEDEHE
K3/ RIZMZ 5N THhET, 2k -,
AL A - B— RORE LWMEE AR A 723
MW TEET, EY AR U TR A gRit]
BIZAZ R, « B—=RIZTDHIENTEETHN
. onfoff EEFEHLTCHLRILL I ENTEET,

o B RERMIR : MK ITMx T4 X7 X E%E
ML, BRESINTERGIRZELS &, <1
BIFAA v F 2 A4 712 LET, NCP1910IZA1 v &
7 BERDRKFEL VLTI T LZRWERY
. BIRAAL v F AT LER A, ZOEEIC X
> T, BFRAA v FITHRESINTHDLHIRELD
EWEROY Bz Ik > THELLARENEDH D
W 72 2 b L A2y HMOSFET 21558 L £ 4, #5iC
ZoHAUL, EEIRFIZ KR E RENERNLFEAE L T
SVT e arT oY ERET D EEIZ, PECAT
—VENRMNRELE T,

o F—T 1 « N—TREO-DDIKRELRE -
BIEIE, RREENLEL L~V DOK8% LV HIX
TTsneE, ZnERHELET, Z0HE, FEET
H— A7 L, HEERITIERITIKVEIZ T2 D
F9, ZOMREIX. ACT A UBNMEEILIRRE, T2
HRER Yy N — 27127 4 —/L hEEHIR R L)
NIRA LTZBHAIC, PECAT — 2 BEEEN S
R#ELE£9, UVPRIEAEE LZHE, XU —-
7 FIEENT 4 —7 /v &, LLCEEN <
=R L ET,

o BHEIBEINE  ZELT v v 7 ORIIEI N
A, BEEIREZ SIRAET DA E T IXATELED
ZEIRDEFNZ L - T, PFCAT—Y DO IIEFEIC
BRI A — N a— FRT U F v a— BRAELD

TREMED N BV F9, LT BIENLEL L~

HDRELSBENTZSGE . OB ThILET,

o BEERE : NCP1910IL, Vpu2’OVPA L v
vall RERE VLV DI05%) e B2 b L. T
SICEFRAA vFHE—0 A7 LET, 2t
HENU 3 BERE T,

o BAFT I v I RET Y NCP19101E,
PV BENLEEL~LD95% L0 HIK T4
% & WED200 pADEFPRIC L - T, ZEfk
N—THEREIMELET,

e SV TITULT U MR ML, ACT
A ORERIREEZRTTH L, PFRCAT—V %
Fo4v—7 N LET, ZhIZk- T, [KELREE
DOGAIZIREICHEE %2 5 2 2 AletEn & 5 iR 72
ARV ANDL, EIZERAA Yy TFERHELET,

o SBENHIR : NCP1910IX, 7Y F7 U T U k71
v 7 TR SN EH ATV EEIZEE S TR KR
RERZARLET, ZIITA VBEIKET
HA Ly v a) RefRFO8200CP T, (Bl ITiH
FIRBIMsEERET L, TITRIA RS
Uty FLET,

o TREIBEESFE : NC1910I%. TUEM Z21H 2 1-%
SHEBEL LT, OVP2E U B ASJA[REZRFE2D T
v FOVPEIRM L E T, ZOE L OELENRKKFF
NEFELZBZT-%E. PFCELLCIET v F 47 &
nE9,

o PFCEFEIRE : L7 BIEDTFARILL Bk L
TRERREE TS K 9 72PFCO B EIRIENFAE
L7=3%4A. PFCELLCIE T v F 47 ENFE T,

o FEHE T+ — N KRy
Z— X, B AMIKE CRIRSRE A R~
K FEEDBVeRLE Y DORA > "2 a T A
THIETEET, ZTHNICLY ., PFCHE /) EHIMR
T, o eiffrcx £,

o V7 NRE—b VY=V pEE— A%
LU, XU —MOSFET~D A kL R L L7
JEA— N 2 — F O G EHIRT 572012,

30 PADFEEFEIFIZ & > TVerrL BV IZHELE S 40T

HEER Y N B REIN, 2Tk

VerrrLDBI R A IZ EH L ET,

o HAB h—F &R R—/L : NCP1910i%. TO220%
7213T0247/37 —MOSFETZ %R HIZ KT A 74
HHL0ADT— K « RIARNERNBLTWVET,

LLCa> tO—5

o IBIAVERE TOEME : Z DT /31 A(F,
REVMME T Ty RIZESiRy NT—7 245
52 EIT Ko T, K500 kHzD B E CEE T &
F7, 1D TIRRKAAL v T VAR &%
EL. bIOOIEPITR/NAAL v F 2 7 JEHEK
ERELET,

http://onsemi.com

18



NCP1910

o NlT v RKEAL L : "—TT Y Ly T
DY a— A= TDI, artrn—7
27 FA A DREERTOETOTL T A4

Z ),
oy7bx5~b:ﬁﬁﬁ HAOEEEE L E
ﬂéﬁét EAYCRaT YR T T

AR Li# EEE AL, RE L ESSE
@ﬁ T SN IRPTTROE SN D KM T,
REY B 7T v RIS hica 7 ¥,
V7 MAZ— NOFRHERRAZBEELE T, 74—
JU bk« F— KT, CS/FFE > OEENT VERE) %
HxnE, VT RAZ—F - BEURTITHES
. mEEECHERENMThET,

o A% v/« YA J VEME : NCP1910BTIL, ##
AMPRIE COE IO B Z BT 572721 T
72, AL U, - B— NEEOEEB N 2 LET
L0, SN TTDa Ly F ez TR
?5%%/7Aﬁ@mw;4@ﬁméﬁﬁbfw
F¥, ZovrrNMEEEERNTAE, 2L X
BIENBF O LA 2 F TLLCH /1790 2 (3l &
FUE T, NCP1910AIZIT A X v FHEREN 72N T2 8
fYbvilceeizizr e s - I RE
LET,

e HEEERTIAN LLCaY bu—F (2%, A -
t a7 E—OENEEHA L, &EEL—

ICEBEERRIRE BB 7 v a VG ENT
b\i?‘ EDH, = NRIFIAT - NT U AE
EF L7223, MOSFETL V' 2 E# KT 4 795
ZEMTEET,

o 7 — /L ME#E: R L7=X 51z, CS/FfE

W2 L~V DR GE RIS 3 et < ﬂ’(b‘iﬁ] (ERz
LAULEEL L1 V) ERAELTZE . LLC=a
N=F 3T ICAA v TF o TR Z RRRE
K%ﬁéhk%ﬁ@ﬁﬁ“ﬁﬁf&ﬁﬁfiﬁé

TET :ﬂiﬁ@)ﬁ/\ﬂ% EF—RFTY, 7

F—b B E BIZHA G AL, CS/FFE > DOfE &
MWEF2A L v v a )b F(l.SV)&é&?L\ = =

Yhe—IR2EKRT v F AT ENET,
Ve CUVLOA R S 7=85A . onfoff’ 8 U &

v N ENTEES. EIPFCAT—V TS ST

U EARHENTSEEE, Uy BAEELET
o DT TUT Y MEHIZE ST, 2—FE
BWERNTHBELVIANNIZZ LR TEET,

aAVRER

o EENEL : PFCEEN Y — /7 ATk, LIFLIEH
DA =R a— kL i< FIEOWEN
FAELET, LLC2 X=X NEHET D HiIZPFC

M BIEA ERICEE S 5720, WEPFC_ok

BENTH— K ENT-HIZ20 msDOBENFTEA SN
F9, ZOBREIL, 2R VeeDULVO, T A >
7T Ty MRENS, F7213on/off BT &
STlREBsND L, HiZVtEy hanEd,

o RXTU— .+ Jy FEE: RU— - 7 v FEE(PG)

WL, BE S 2RI E S LTV D R EE
W2, IURBEMEL CWAZ L A@mmT A L%
HRgE LCWEd, PECOAESNT S L, WD
PFC OKEEN7H— S ET, 20mstiZ, PG
EURr—Il T, ZOEFIE. RO2OD
F=ATHELET, 7L EED, Pyt O
V77 LUV ABETHRESNDIRF LU ET
ﬁwbtﬁmo_wv«wu B 1EBO,g B T
HESNBLLCH — yﬁ7ﬁri@%m<ﬁwi
fobtﬁof\@ﬁ®& VET =R
T, WAUNIPGHIH AT, 2RMAICY v v hE D
VOMERMMNMLETH D Z EEmbEET, PGS
DHRTDAEEMERH D H 21ODA X M
IR Doy Wr, EEOWARIZ X - T, PECIC
7%-»%%%&#5%@?#01@%6Jm%

FETIEAAIET— F SN, Sms¥ A <k
@Liﬁo_@&4v@ﬁﬁﬂﬁﬁﬁék LLC
O N IR RAEIETTE ET,

o T uF « AR AEEREMERRECIX, PFCH
T v FEINZVOVPRE YY), LLCa Y hr—F )
T v FENDH(CSFEE N ERHY £, WTFh

Ab, avA-arybe—J8fkNna vy s &
. VecDUVLO, A2« 770070 b, %
7~ 1Fon/off L THO L~ LEBBICL>TOHRY &y
K23 R[HETY,

o F—= s Uxy NEY Y EEERREN
140°C(HEEHE) 2 2 5 & . Wi —~< VIRl 7 —
ke RKI9A4T7%T 4k8—T V1L, BEAL vTF %

TITPRFF L E T, IREEDKI110°C30° D B AT Y
CRAVATIZTENS & BIEIXEEZ B L ET,

NCP1910#& & D R &

PFCt4 Y ay

CCM PFC7 — A k + =12 /3— % %Figure 41127~ L
F9°, ANEEILS0 Hz F 721360 HzD IE5LIEAE 5 %
iR L7= 6 O T9, MOSFETIZE & (NCP1910 Tl
EHECS kKHz) CAA v F 7307, A X0 25
DRILIFIEARINT =18 B Al oy EARSER RSy I B AR D &
T TANHK AT UYCpld, A X T X ERIL
D JE Sy 2 BRET D Dl Kﬂk@ FEFIThS
VMED 22 7 T, B S V2 BRI A BT
DENTHEMETTLARERH LT, 207
4»&-ny?y%ﬁk%@?1ﬁﬁwiﬁho

http://onsemi.com

19



NCP1910

Bulk voltage (Vi)

lin L L N
Vip T > A *
£ L C bulk
T Cin =
MV -< -1
R SENSE =

Figure 41. CCM PFC Boost Converter

PFCFi

NCP1910i%. CCMEMED 7= IR BN EF S Tz
B OPFCRIEZFEH L CWEd, 2ok s vav
TIEPFCTHEIZ DWW T L 97,

Figure 42. Inductor Current in CCM

Figure 421273280, AL v F 2 7 HIHTHO

A U H T 2 BRI, %Fﬁt1@ﬁ$7:~f‘&,ﬂ;ﬁFaﬁtz
DIRE T = —AD2->OWIRIZ 3T b Ed, EBIE
THRIT, N1THELNET,
Vbuik _ ty+ 1, _ T
. t -
Vin 2 T4 (eq. 1)
T-t,
Vin = T Vbuik

ZZ T,
¢ VouklFPFCA T — Y D H T

o Vil 3B S AJIEE,

o TIZAA v F T,

o t1IZIMOSFETD F > Z A A,

o HIEIMOSFETDF 7 #Z A4 L TT,

A7 405 - n/?/%@¢7n/]i/F
EMI” 4 VA%, A B0 X ERILOD &R
WL L ET, Tz K> TATIEFLIE. /])/57

X BIROIRBERE 5O 72D 7,

lin = lL_s0 (eq-2)
I T,
o L X ATIACEGT.
o I3 A U F 7 ZERTT,

o I 501350 HzBEAZAHE L CWET, KREDS0
1%, TTOIL D50 HzD IR A HH> = L 5k L
N

K1EK 2006, ANA v B—F 0 RZ,, DF AR

RO L D270 £,
V. T-t,V
Zin _ Cin _ 1 Y bulk (eq. 3)
Iin T IL—50
ZIT, ZplF ATV E—H AT,

HHRiZ, XK3DATIA LV E—F L RZyB—TE. £
721350 Hz72 W > L 60 Hz D HAsE CHRee M 2 b4 %
T IHIEESNFET,

http://onsemi.com

20



NCP1910

Vi VPREF

ramp |_| 5

3 [T
1

Wy without ¥
filtering

Latch Set I

|
|
Clock J-l. |
|
|
|

Latch Reset

=

CQutput

Inductor
Current

Figure 43. PFC Duty Modulation and Timing Diagram

PFCERB LN A I V7 X% 431k LET,
MOSFETD A > % A Atyld. MOSFETA A /1278 -
T 77 V\/X%EVPREFCE 7 ‘/7°“?'-§EVramp7)>
RAT HRERETTT, RA40 L5 BRIES
nET,
|t
ohl _ VeRer (eq. 4)
ramp

Vramp = VM

OVrampjilj\jnB7/7 /LT, PFCEHf = L —
K DIENTT,
VMITZVME AN H L B S EE
Ichﬁlj?%fﬁﬁ‘ﬁééﬁé‘(m\

CramplTHNHEE T > 7"+ a3 F ¥,
VPREF@PFC SR R —H DR AT D
W) 7 7 L AEE

Ichs Cramp\ BIOVprepld. A A v F > 7 AWK
D7 FMEHFELTHHEET, LenoT, £E
CRlm BN %uqﬁS@&?&D REFSNTVWET, L
7Moo T, HEEEVMIE, qicBELTXRen Lk iz
BT ENTEET,

* & o o

CrampV pRer
lep = — T (eg. 5)
ty CrampVprer T-t
Vm = VeRer ~ c T = YPREFT 1
ramp (eq. 6)

A3BLOH 6LV, AJIA v E—H L RZ 1T T
DEICEEESTZLENTEET,

Vg V
z = - M | bulk €q.7)
PREF 'L-50
VpRErE & DWWl XRFFIIC xR L TRIE—E /2D T
. PFRCOHMT—EDZnZ RO L 9T D12,
EEIEVMASIL sl bl 2 X 9 IZ8kE LET, 2D
BE% % Figure 44128 L E 9,

i

lin time:

I
time

Vi
m fime

Figure 44. Multiplier Voltage Timing Diagram

Figure 43D 4 A I VNG V\IZITANRA &
7 BRI GAECTZ AL v F U TERERDO Y » 7
IWREENDZERNVET, VLo T
. REWERT 2—T7 4 R SN B ATREMER H 0
9, ZOEHERVDbYE T¥—7FERiT— K] T
*T Lfdﬁof S T O S EE Vi
\ZHERE LT VMO B ) & A N2 5 2
9:75%77(1% Z DOZEFIPECIZE L 7= Bt %
o, Wbwwa IMEHERE— R 12720 9,

http://onsemi.com



NCP1910

RMICS(VLBO) 2

VM =
4(VCTRL - VCTRL(min))

PFC Duty
Modulation

Cwm

Figure 45. The Multiplier Voltage Pin Configuration
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ORDERING INFORMATION

Device Version Marking Package Shipping®
NCP1910A65DWR2G 65 kHz - A NCP1910A65 SOIC 24WB Less Pin 21 1000 / Tape & Reel
(Pb-Free)
NCP1910B65DWR2G 65 kHz - B NCP1910B65 SOIC 24WB Less Pin 21 1000 / 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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On Sem ‘ MECHANICAL CASE OUTLINE
. PACKAGE DIMENSIONS
SOIC-24 WB LESS PIN 21

/ CASE 752AB
ISSUE O
\ DATE 17 AUG 2010

SCALE 1:1 2X

NOTES:

1. DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994.
. CONTROLLING DIMENSION: MILLIMETERS.
. DIMENSION B DOES NOT INCLUDE DAMBAR
E PROTRUSION. ALLOWABLE PROTRUSION SHALL

w N

BE 0.10 mm TOTAL IN EXCESS OF 'b’ AT MAXI-
MUM MATERIAL CONDITION.
>4 13| T 4. DIMENSIONS b AND ¢ APPLY TO THE FLAT SEC-
TION OF THE LEAD AND ARE MEASURED BE-
_ E1 NOTES5&6 j_ TWEEN 0.10 AND 0.25 FROM THE LEAD TIP.
5. DIMENSIONS D AND E1 DO NOT INCLUDE MOLD
L2 }4»‘ FLASH, PROTRUSIONS OR GATE BURRS. MOLD

FLASH, PROTRUSIONS OR GATE BURRS SHALL
AHHHEE L NOT EXCEED 0.15 mm PER SIDE. INTERLEAD
™D[0.10|C|D FLASH OR PROTRUSION SHALL NOT EXCEED
X DETAIL A 0.25 PER SIDE. DIMENSIONS D AND E1 ARE DE-
TERMINED AT DATUM H.
NOTE 7 24x b 6. DIMENSIONS D AND E1 ARE DETERMINED AT
THE OUTERMOST EXTREMES OF THE PLASTIC
|$| 0.25 @ | C|A‘B| D | BODY EXCLUSIVE OF MOLD FLASH,
TOP VIEW NOTES3&4 PROTRUSIONS, TIE BAR BURRS, OR GATE
BURRS BUT INCLUSIVE OF ANY MOLD MIS-
NOTE 9 MATCH BETWEEN THE TOP AND BOTTOM OF
THE PLASTIC BODY.
7. DIMENSIONS A AND B ARE TO BE DETERMINED
AT DATUM H.
8. A1 IS DEFINED AS THE VERTICAL DISTANCE
FROM THE SEATING PLANE TO THE LOWEST

INDICATOR

7 |00]cly

1} Yl POINT ON THE PACKAGE BODY.
A c \'K_ 9. THIS CHAMFER IS OPTIONAL. IF IT IS NOT
Al- e AT DETAIL A PRESENT, THEN A PIN 1 IDENTIFIER MUST BE
NOTE 8 LOCATED IN THE INDICATED AREA.
SIDE VIEW END VIEW MILLIMETERS
m DIM|_ MIN | MAX
A | 235 | 265
A1 | 010 | 0.29
b | 031 | 051
J | 020 | 033
D | 15.40BSC
E | 10.30BSC
RECOMMENDED E1 7.50 BSC
SOLDERING FOOTPRINT* e 1.27 BSC
h | 025 [ 075
23X L | 040 [ 127
23X 1.62 L2 0.25 BSC
—{ |= 0.52 M 0°] 8°

000 00D0oooOsEt

MARKING DIAGRAM*
HH HAHHHAAAA

_ - 11.00 9,0.9.0.0.0.9.0.0.0.9.0.0.4
9,.0.0.0.0.0.0.0.0.0.0.0.0.¢
| DO XXX
O  AWLYYWWG
1 > 127 XXXXX = Specific Device Code
PITCH A = Assembly Location
DIMENSIONS: MILLIMETERS WL = Wafer Lot
- . . . YY = Year
*For additional information on our Pb-Free strategy and soldering WW = Work Week

details, please download the onsemi Soldering and Mounting G — Pb-Free Pack
Techniques Reference Manual, SOLDERRM/D. = Fb-Free Fackage
*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: | S8AON52585€ P e e e e oo e LD o T
DESCRIPTION: | SOIC-24 WB LESS PIN 21 PAGE 1 OF 1
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