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NCP1562A, NCP1562B

MAXIMUM RATINGS (Notes 1 and 2)

Rating Symbol Value Unit
Line Voltage Vin 100 \%
Auxiliary Supply, OUT1, OUT2 Vaux: Voutx 20 \%
All Other Inputs/Outputs Voltage Vio 10 \%
All Other Inputs/Outputs Current lio 5.0 mA
5.0 V Reference Output Current IReF 10 mA
5.0 V Reference Output Voltage VREE -0.3t06.0 \Y
OUT1 Peak Output Current (D = 2%) lout1 25 A
OUT2 Peak Output Current (D = 2%) lout2 1.0 A
Operating Junction Temperature Ty —40 to +125 C
Storage Temperature Range Tstg -55to +150 C
Power Dissipation (Ta =25 C, 2.0 Oz Cu, 1.0 Sq Inch Printed Circuit Copper Clad) Pp W
DT Suffix, Plastic Package Case 948F (TSSOP-16) 0.75
D Suffix, Plastic Package Case 751B (SO-16) 0.95
Thermal Resistance, Junction to Ambient (2.0 Oz Cu Printed Circuit Copper Clad) R C/w
DT Suffix, Plastic Package Case 948F (TSSOP-16) JA
0.36 Sq In 155
1.0SqIn 133
D Suffix, Plastic Package Case 751B (SO-16)
0.36 Sq In 120
1.0SqIn 105

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 series contains ESD protection and exceeds the following tests:

Pins 2-16: Human Body Model 2000 V per MIL-STD-883, Method 3015.

Machine Model Method 160 V.

Pin 1 is the HV startup of the device and is rated to the max rating of the part, or 100 V.
2. This device contains Latchup protection and exceeds 100 mA per JEDEC Standard JESD78.

Http://onsemi.com



NCP1562A, NCP1562B

ELECTRICAL CHARACTERISTICS (Vin =48V, Vaux =12V, Vyvov = 2.3V, Vga = open, Veskip =0V, Ves =0V, Vss = open,
Rr=133k ,Caux=10 F Ct=470pF, Cout1 = Cout2 = 100 pF, Cyyov =0.01 F, Ccskip =6800 pF, Rp =25k ,Rgync=5.0k
Crer=0.1 F Rgp=294k , Cgr =470 pF. For typical values Ty =25 C, for min/max values, Tjis —40 Cto 125 C, unless otherwise noted.)

Characteristic Symbol Min | Typ | Max | Unit |
STARTUP CONTROL AND Vayx REGULATOR
Vaux Regulation (Vyyoy =0 V) \%
Inhibit Threshold Voltage Vinhibit - 1.15 1.5
Startup Threshold/Vayx Regulation Peak (Vaux Increasing) VAUX(on) 9.65 10.3 10.97
Operating Vayx Valley Voltage VAUX(off1) 7.42 8.0 8.48
Minimum Operating Vayux Valley Voltage after Turn—On VAUX(off2) 6.50 7.0 7.42
(Muvov =23V, VEa=0V)
Minimum Startup Voltage (Pin 1) Vstart(min) Vv
laux = 1.0 mA, Vaux = Vaux(on)— 0.2 V - - 23.2
Inhibit Bias Current A
VAUX =0V |inhibit 70 170 270
Startup Circuit Output Current mA
Vaux = Vinhibit + 0.2 V Istart1 7.16 9.3 1.3
Vaux = Vaux(n)— 0.2V Istart2 4.03 6.1 8.1
Startup Circuit Off-State Leakage Current (Vi, =200 V, Vyvov =0 V) Istart(off) A
Ty=25 C - 25 50
Tyj=—40 Cto125 C - - 100
Startup Circuit Breakdown Voltage (Note 3) VBR(DS) \%
Istart(off) =50 A, Ty=125 C 100 - -
Auxiliary Supply Current after Vayx Turn-On mA
Outputs Disabled
Vuvov =0V laux1 - 3.0 3.6
VEa=0V laux2 - 4.2 4.94
Outputs Enabled
VEa=4.0V lauxa — 55 7.0
LINE UNDER/OVERVOLTAGE DETECTOR
Undervoltage Threshold (Vj, Increasing) Vuv 1.979 2.05 2.116 \%
Undervoltage Hysteresis Vuv(H) 0.074 0.093 0.118 \%
Undervoltage Ratio (Vyy(Hy'Vuv) VUuV(ratio) 3.65 4.50 5.62 %
Overvoltage Threshold (Vj, Increasing) Vov 2.80 2.95 3.10 Vv
Overvoltage Hysteresis Vov(H) 0.075 0.093 0.127 \%
Offset Current (Vyyov = 2.8 V) loffset(UvOV) 38 48 58 A
Offset Current Turn ON Threshold (5%, lofset(uvov) =40  A) Voffset(UVOV) 24 2.6 2.8 \%
LINE FEEDFORWARD
Peak Voltage (Volt-Second Clamp) VEF(peak) 2.8 3.0 3.2 \%
Discharge Current (Veg =0.5V, Vgs =0 V) IFF(D) 8.5 - - mA
Offset Voltage (Veg = 0V, Ramp Down Vsg) Voftset(FF) 0.118 0.185 0.268 Vv
Feedforward Offset Minus Soft—-Stop Reset Voltage (FF-SS) 7 70 183 mV

3. Guaranteed by design only.
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NCP1562A, NCP1562B

ELECTRICAL CHARACTERISTICS (continued) (Vin, =48 V, Vaux = 12V, Vyvov = 2.3 V, Vea = open, Veskip =0V,

Ves =0V, Vsg=open, Rr=13.3k ,Caux=10 F, Cy =470 pF, Cout1 = Cout2 = 100 pF, Cyyvov = 0.01

F, Ccskip = 6800 pF,

Rp=25k ,Rgyng=5.0k ,Crer=0.1 F Rrpp=29.4k ,Cgr=470 pF. For typical values T; =25 C, for min/max values, T is —

40 Cto
125 C, unless otherwise noted.)

Characteristic Symbol Min Typ | Max | Unit
CURRENT LIMIT AND THERMAL SHUTDOWN
Cycle—by—Cycle Threshold Voltage (Vout = 10 V) ViLm mV
NCP1562A 191 203 217
NCP1562B 476 495 512
Propagation Delay to Output tiLim ns
(Vecs = ViLmto 1.0V, LEB Disabled, Vgt = 10 V)
Ty=25 C - 78 90
T;j=—40 Cto125 C - - 110
Thermal Shutdown Threshold (Junction Temperature Increasing, Note 4) TSHDN - 160 -
Thermal Shutdown Hysteresis (Temperature Decreasing, Note 4) TH - 25 -
LEADING EDGE BLANKING
Offset Voltage VLEB(offset) - 10 - mV
Blanking Time tLeB 50 80 110 ns
Vea Threshold the Disables LEB (Measured together with t; gg) VLEB(dis) 41 - - \%
CYCLE SKIP CURRENT LIMIT MODE
Charge Current (Vcoskip = 1.25 V) Icskip(c) 70 90 111 A
Discharge Current (Vcskip = 1.25 V) IcskiP(D) 6.5 8.6 11 A
Number of Pulses to Exit Cycle Skip Mode Pulsecskip - 3 -
Upper Threshold Voltage (Ramp up Vcskip, Ves = 1.0 V) VesKIP(peak) 2.83 3.03 3.24 \%
Lower Threshold Voltage (Ramp down Vcskip) VesKip(valley) 0.39 0.465 0.52 \%
Threshold Voltage Hysteresis VesKIP(H) - 2.5 - \%
5.0 VREFERENCE
Output Voltage (Irer = 0 mA) VREF 4.9 5.0 5.1 Vv
Load Regulation (Irgr = 0 to 5.0 mA) VREF(Load) - 16 50 mV
Line Regulation (Vaux = 7.5t0 20 V, Irgg = 0 mA) VREF(line) - 10 50 mV
Discharge Current (Vyvov =0V, VRer =2.5V) IREF(D) 3.8 - - mA
OSCILLATOR
Frequency fosc kHz
Tj=25 C 222 246 272.2
Ty=-40 Cto125 C 211.2 - 277.2
Peak Voltage VRTCT(peak) - 2.95 - \%
Valley Voltage VRTCT(vaIIey) - 21 - \%
Discharge Current (VrTcT = 2.3 V) IRTCT - 490 -
Maximum Operating Frequency (Note 4) fmax 1.0 - - MHz
Duty Cycle (Rp=25k ) D 58.5 62.0 64.7 %
Adjustable Maximum Duty Cycle (Note 4) Duax 85 - - %

4. Guaranteed by design only.




NCP1562A, NCP1562B

ELECTRICAL CHARACTERISTICS (continued) (Vin, =48 V, Vaux = 12V, Vyvov = 2.3 V, Vea = open, Veskip =0V,

Ves =0V, Vsg=open, Rr=13.3k ,Caux=10 F, Cy =470 pF, Cout1 = Cout2 = 100 pF, Cyyvov = 0.01
, Crp =470 pF. For typical values Ty =25 C, for min/max values, T is —

RD=25k , RSYNC=5'0k , CREF=O'1
40 Cto
125 C, unless otherwise noted.)

F,Rer =294k

F, Ccskip = 6800 pF,

Characteristic Symbol Min | Typ | Max | Unit |
SYNCHRONIZATION
Output Pulse Width to(syne) 70 110 - ns
Output Voltage High (Rsync = ) VH(SYNC) - 4.3 - Vv
Sync Threshold Voltage (Note 5) VsyNc 3.5 - - Vv
Sync Input Pulse Width (Vsync = 3.5 V) tsyne - - to(syNC)min ns
Maximum Sync Frequency (Note 5) fsync - - 1.0 MHz
Source Current (Note 5) Isync(D) - 1.0 - mA
SOFT-START/STOP
Charge Current (Vgg = 1.6 V) Iss(c) 8.3 10.2 131 A
Discharge Current (Vyvov =0V, Vgs = 1.6 V) Iss(p) 72 95 115 A
Soft—Stop Reset Voltage (VFr = 0 V) Vreset(sS) - 115 - mV
OUTPUTS
Overlap Time Delay (Tested at 50% of Waveform) ns
Leading tD(leading) 37 45 -
Trailing tD(trailing) 72 90 -
Output Voltage (Iloyt = 0 mA, Note 5) Vv
Low State VoL - - 0.25
High State VoH 11.8 - -
Drive Resistance (FT ONLY)
OUT1 Sink (VRTcT =4.0V, Vout1 = 1.0V) Rsnk1
T;=25 C - 2.8 3.6
Tyj=—40 Cto125 C - - 5.03
OUT1 Source (VRTcT = 2.5V, Vout1 = 11V) Rsrc1
Ty=25 C - 47 5.75
T;j=—40 Cto125 C - - 7.45
OUT2 Sink (VRTcT =4.0V, Vourz = 1.0 V) RsnK2
T,=25 C - 1.4 12.7
Ty=-40 Cto125 C - - 20.0
OUT2 Source (VRTcT =2.5V, Vourz =11 V) Rsrc2
Ty=25 C - 1.6 13.5
Ty=-40 Cto125 C — — 20.0
Rise Time (10% to 90%, Cout1 = 2200 pF, Cout2 = 220 pF) ns
OouUT1 tr1 - 26 —
OuT2 tro - 19 -
Fall Time (90% to 10%, Coutt = 2200 pF, Cout2 = 220 pF) ns
OUT1 teq - 10 -
OouT2 trp - 10 -
PWM COMPARATOR
Input Resistance RiN(VEA) 14 25 50 k
Lower Input Threshold VEA(L) 0.48 0.83 1.04 \%
Delay to Output (From Vop to 0.5 Vop) tpwm - 100 - ns

5. Guaranteed by design only.
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NCP1562A, NCP1562B
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NCP1562A, NCP1562B
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Figure 14. Feedforward Peak Voltage
vs. Junction Temperature
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NCP1562A, NCP1562B
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NCP1562A, NCP1562B
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250 200 to(trail) ~
200 % LEADING 150 | Rp=69.8k —
150 tD(lead) /
/N
100 7 tD(trail) <
wo| LA Vaux =12V _| 50 ! 4t Ro =20k
0 / TJ I: 25 | C 0 tD(Iead) j
0 80 160 240 320 400 -50 -25 0 25 50 75 100 125 150

Rp, DELAY RESISTOR (k )

Figure 28. Overlap Time Delay

Ty, JUNCTION TEMPERATURE ( C)

Figure 29. Overlap Time Delay
vs. Junction Temperature

vs. Delay Resistor
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NCP1562A, NCP1562B

10
I I
9F— Vaux=12V
8
7
6 —
5 | SOURCE, Vou1 =11V
—
4 - —
3l ——] _——
/
2l =T SINK, Vout1 =1V
1
0
-50 -25 0 25 50 75 100 125 150
Ty, JUNCTION TEMPERATURE ( C)
Figure 30. Output 1 Drive Resistance
vs. Junction Temperature
50
45 VEa |=0V
40
35 -~
30 //
/
25
L
20 —
15
10
5
0
-50 -25 0 25 50 75 100 125 150

18

17 _V/-\UX= 12V

16

14

13
12+
11

SOURCE, Vg2 = 1 y'

e
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7
7
) el

1.5

-25 0 25 50 75 100 125 150

Ty, JUNCTION TEMPERATURE ( C)

Figure 31. Output 2 Drive Resistance
vs. Junction Temperature
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Figure 33. PWM Comparator Lower Input Threshold vs. Junction Temperature

NCP1562X A2 HATAMNEF 110, mae i o A0 DC DC PWM #il4%, 7 hilds A i 17 PN SCE SE IR

F TR AH Ay 4, 7T LTS L [R] I S A R T SEBLROT 5% J i T DURT R UK IR e e ds 19 & MOS, 28 it T
DUHIRIX B A3 Y A2 MOS, — I 1 [ 25 B i, B R AN AR AR e s

NCP1562X 7 51t i £ j 1 JLAN vt K JBE 10 7 22 Tl R, Ll e Ko 22 BE BRI, O T Ok 9 0 ol ot £ 47
NCP1562 P> 7 B S5 4 A2 A G W RIS T 2 1 P Bl ) ) P 3t B ) Dy . 224 A 74 R S i s, 8 S b i,
AR 7 ORI g AR LR AC T T 6 SR ACT I R R B R T I 1.

NCP 1562 & [ 2T A7 HL I A48, A005 [R) 25 B K 31 M Hz B BE 032 3 9 1) R i IR 7 e R ST 1
TR AGHU T e, T A I P S, T A Ky s L, M A S ) LS BT HL R AN B B T e

L=k SN ]
NCP1562 K FH T 8 (14 AR 5H 2 AR OC W B e e — AN L.
9 B BN, B OGN 126 20 k> o X L LB 0%, A8 48 8 DG B AT 328 20 ks o 23 L, A A Bl ik s,
TXFE ] LA 15 D) 2640 s 88 R HL 25 (1) 9 35 10 DR A e 25 DG T — AN ARIR .
FEFFHUI D Bl 2 25 38 0 & 25 L, e VR4 4 2 0 08 B0 8 TAEIRAS, IX AN LA IR AE 7T LAYk 2D R 4t
(1)1 ) ) 2 IR
MR LbAss VSS JHRT VEF ) HE S 5 o1 25 bl RS B AR OC W 2 Al b e) SS I 7R 2818 78 vl
BB S, — B VFF B 5 KT VSS HUEI,OUTT Kl el Gk 3 16 76 Fi s 2 10uA, JiHe, FL R 2
100uA, PRIE A7 > B PRIH (1) G W7 I (7).
R AR R T P Bk AR, B A DOWN S A4 I i 48 25 10E N B OGN P, — Bk NBIHOCWRIRE,
PR HOCWRIRA H 2] VSS s T[4 31 0.2V, BE s bE 32 11~ 421 0.2V AAT LA,

SE Y E I Fe s f B 4 1:10, 7] L 7 VREF H1 SS AL I FEL 28 1 5 32k I 7o v L 37 AEL 2 A PR HL U
AReE I 100UA, 75 W), AR H 25 K T0 T 58 IR OGBS 7.

R A 8t 85 FRTR A RO T B A1 M iy P PRk ey 12 ) [0 R 7 1 R 4 e SR G T B8 TR 4R B A2 7E VSS
53 VFF RAMP 15 KA HLE 3.0V 217, [Al I PWM - B 28 VEA WA 155 b 25 b, — AN S 8 i i s 55 |
X} CSS IS, E2H K 34, SR, W VEA 53R ¥ 2% L, CSS 4t ikt Hi B 2 OG5 1 v 25 LL A5 T VEA
WM, AR A0 2 5, Wi 35 s it VSS sk KT VFF 2R, [FIR VEA 3% &Y
IR, EITURNT CSS BT 2 1, VSS ¥ 4iaiAT N2 VFF Al NIE(E, 1§53 %K 36. £
BRORWT T4 B 1 7 72 Pl 20 AN 28 B O WT a1 o 5 L

WR VAUX JH L ek 5] VAUX (OFF2) 1), CSS &#i RIS, Rl Wit , VSS ANAT LA b7
BBz
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(VEa is not controlling the duty cycle)

WA T A T

Chi 100V & (h2 T.007 & M5.000s (T2~  S60mvV EFI] o T B8 7 T R M;;.UUHS: NS R Ta T
WiE 1.00V & Ch3 1.00V &
Figure 34. Soft-Stop Before Soft-Start Figure 35. Soft-Stop Behavior when Vgp
is Complete and Vgp is Open. Controls the Duty Cycle.
(VEa is not con:trolling the d:uty cyéle)
Vea, oo -
‘ AL o _
Vss 1 o .
A : : it FF Ramp :
/‘ ‘ff,ﬂ : ;f‘ : /1 : ‘ . : :
{ 5 . o A J'] ¥
f [ \ NN, i /
0 Y O Y Y R R fJ A
f’ |"‘ 7' ‘ o/ \ JI I"I I- ’lf f \
00 A O O U S 7 A A 0 Y

[ 100V & (ho 1007V T M200us T2\ 290V
Ch3 1.00V &

Figure 36. Soft-Stop Behavior After Soft-Start
is Complete and Vgp is Open.

FEL i R
NCP1562 17 Pl i, 32 Rk IR, AR )l it A Sl it i R 0 7 A B i OR
7R
BRI, 24 CS IR s i 21 R R B 1R IS, 5308 I ) s B 5 T - NCP1562A (1) i it B il s A2 0.2V,
NCP1562B /& 0.5V
Bk
fegi 1, CS ML m T Vilim, el A IR . ASERIE, B S s A P mi B i Tl AR
el CS ML L il Vilim s NCP1562 81 1 5 I s AU A% ¢ 1A SR T v LM i RAS N e P 37 )
JiaKe Al AR L LA, R — AN IR S T A PR B A A A A SR P e e, R IR O 1A
e e s A e G AT KT I 1) ey CSKIP J_E F AR HRGE
— EURSIN 132 F 400 L A0 R A At A i, gl o A ARG Pl el o — AN £L 1K) 100uA I LR CSKIP
RLARREAT 78 HL o PRI R BRI AT SR 4741, CCSKIP R 5S4 78 i 1L 21 f s i 21k A 1A e 1 (Veskip
peak =3V), —HIkH|, HHARENSIHOMWHEIK, [HF CCSKIP H54 > 10uA [MfEE HFTIH. %
VCSKIP ML & TS 0.5V (RVBARMBE AT fmD, B FHAF T —DNPORshN 7. R meRas R 4r
£, CSKIP 7EF — Al it BRI Y i gl gk sk 75 v, 750, CSKIP i i L 2 OV
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B o ) A 2 T AR R A B R A ORI B S i A AR AE BT 3] VCSKI (PEAK) 45K,
CCSKIP K sh 324U ft e WiRAE CCSKIP 58 A LT - Yk I B LE L it 52, VCCSKIP K4
MIA AT AL e d, HIARA B iA 2] VCCSKIP (PEAKD fH. ¥ 37 R T {EiE S0 41 T 14
VEBE . i TS, BRI HL I Ta) B L RO LR I 1] ZE 4

SN L, ZER I BB IS B, A2 NCP1562 #8i e RAVE R 8, XA AT LU It — N4 B4t
SE FLERRIE . [ 38 M1 39 43 ) s T — MR HGHI R —AN 73 SAF I R . — BN IR IR 4 VCSKIP i
42 Vref, Piil—H VCSKIP ML H A 28 A s AL, 1A IKEIKE. In general the circuits work by
pulling CSKIP to Vref,preventing it from reaching Vcskip(valley) once the CSKIP voltage reaches the turn
on threshold of the latch. il i PIN2 I K Hs sl RS HAR B R Hs sl LAR, - Vref 2528, BT RRBRAE -

38 [ e I — 4> ON MINIGATE &% TTL =24 H M Zg b 2% . i fgit (OB Al Hiui (OUTY)
US| VCSKIP fTVCC, Rl INA B3] VREF, 4 OE MA7E, Z2nh ok Hhidh A\ s FEpTRi .
2RI B e H IR A I, CSKIP g I g f gt fi &2, CSKIP # 78 HL . 24 CSKIP HL{7 ik 1 2% ph 2% ik & 5 i
ZrhLs s a2 VREF . 852 CSKIP i 2% . ZEppasflifein (OE) Ay 1.5V.

39 B T —/MiTH N MOS #i1 P MOS )7y sk . 24 CSKIP HLA7 A F] M1 15 Bl sl s RIE 25 4 frk  o
2 M1 JFE, HPAT M2, CSKIP Kt M2 %323 Vref. B A7E L Ao B BOEREUE . a0 5 ok
K, 1£ VREF 7 HLINANBEDREE M2 G, Rt AR #2857 s M1 WL B0E o AR TEAE T, M1 IS s
&2V, FHHFHA 24.9K

;—mm

|

|
Tl T
| | —

| T
Veskie | | T
| | | T
VeskIP(valley) I—— |___I______________________-;____H:

Figure 37. Cycle Skip Waveforms
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outy] A>T Ima

1
| J_CFIEF BSS84L 24 9 kQ
I T
l =

BRNE |

I:Ilj

|
|

|

I

I

|

| 2N7002L

DCSKIF’ . OE| MC74VHC1GT126

|

I

I

Figure 38. External Latch Implemented using Figure 39. External Latch Implemented using
ON Semiconductor’s MiniGate™ Buffer Discrete N and P-Channel MOSFETs
GIRERGLS!

FETT IR RE A, R IIA 5 U oL T AT v R0 o RLIATAS N — e 2t ek — 2 RC IR i F s DB U8 LA JBE G v
DR DN FELER PR B o AR T fERAEE V18 D¢ P I AN T G R 2 38 BT R B, HAE I A M 28R )% . NCP 1562
2P BV RSB AR RS FE UK AP R AT 70ns Ji 25, IXREm T LARR 5 vy R I AN I3 Rt B« A
BORABHIN, KR FEI 1], DA TE BRI R AT e KT R sl 2t AR ELE s A R i Ar I 225G HT, -
SRR 5%, XN R AT LGRS 2 R ]

P AR B AL

NCP1562 & (¥ 2 FLig il LB AMINA S s . AEIEH TAERS, mfinggdifb, &am s A e
HURE,  AINTAT LLEE i A e s 12805 . NCP1562 S 17— se LA 1K) i3 20 F i vl LA /s 2144 Fi v 2 1) 7
B, IRAMERIR RS BRI R I H i A o 2 S

SRS SRS AES YR, FTCAE B Vin EHCH O VAUX B B2 AT 7e e . i 2l gt R A
A 10mA.

4 VAUX # 7 2] 10.3V 1), S GRS s, [N R s, SRR R A RR, B, Fid
DOWN R arse ~o 78 VAUX WL R 2] 8V LLHT, Aol EANSahEN . a2 8V, AshHksil)
B)o H CAUX FMP i & FULAE T )5 20 FE, VAUX O, B 2038 BB AT oL & 20 VAUX (OFF2) =7V,
MIEE TV R, RO, R AOCHT, ) IC RSN, VAUX KB BT R H . IR AR AV
/N VAUX LA RSE, B FEAE BT A YR S 2 RS 2k CAUX ffiRE. XAty Xy fizh s B Ak

(DSS). K 40 &7x T VAUX (ON), VAUX (OFF1), VAUX (OFF2) FIXJE UV k%K. 4 UV KA
BRAT VAUX A% VAUX (ON) 2R, i s AR S BRI

2 VAUX HLEAE VAUX (OND 2 LI, SRS HLES SC I, IXAMRHIE Ao VF NCP1562 “LAEFEMALIN 12V fitH,
WER TAEAEMAL AL, B4 Vin Fil Vaux J|m] LLEFE—E AT . a7 it ik 4ERF Vaux 7E Vaux (on) 2 I
77 DUJ A B o T2 R A DR R DG P L2 ) S B

JA B LS VAUX BRI S, 0 Caux AR B e fa) i — A W . IXFEAT LLik NCP1562
ELE Caux 78 HUFTBE G LI N AUX (kA

Y TAELE B I E RS AL EIR, Caux $24tH )45 NCP1562, i ias T8 M), Caux [k
IRUEAE Tl Bh 2 Bl | TR 2 7 b A2 F ) VAUX ZEK T VAUX (OFF2). &) VAUX HLJEAEFT NCP1562 # %
o [RI VAUX JBCR IS TR (AN 10.3V 2] 7.0V) 200K T-805 S 7e ], DL PR EL 28 1 IE 5 I . 1IC
(o0 B LR, H T TS R (MOS Ciss), il 5V JEUE G 35 #i 4 Bk — AN EHII Caux. 4 MOS 353
FIH IR AT 40 R laux (gate charge) =f*Qg f: TAEHi%. Qg: &I AR (Ciss).
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—ANCE ISP S I YE Vaux,  [EIS7 1EAE VAUX I A % b i it 2 0 Sh 2 8ikE . 24 Vaux HL AR
T 1.2V, JAEESe e, NEERIES L 50uA HLAXT VAUX 78, 24 VAUX A% 1. 2V i, B4
TR RS, BTLLY VAUX AR T 1. 2V i, B S VAUX REEH KT 50uA (73, 750 VAUX Bkl
FeHL . WA T 50uA, AT LALE Vin F1 Vaux B2 a] s — S H 2k 35 1B Vaux 78 8] 1. 2V,

S B HL R PR e KA FL Rl 100V, i SR L% T/EAE DSS (Bha AL, TR BT LR Sl IC
(e KR . W FHEL IC (IIRE, AT DL — AN L PALAE Vin L, SXRERT LD 1C I0RE, L S0 RESFE AR
F A AL

Vauxon) |
1

Vaux(afr1) |
1
1

1
Vaux

Vinhibit 1= = — = = — — [ 5 5 5 5 £ 0 e o 3 5 £ 5 5 e e e 5 ) e o

o o o [ e e o e e e e e e e e e o e e e e e e e e e e e

Vout1 I
Figure 40. Startup Circuit Waveforms
Auxiliary Supply or
|_______| Independent Supply
|
Vi | starn | Vaux L
I I |AUX‘] Caux %€
| | :l: Isupply
| Disable | =

Figure 41. Recommended Vayx Configuration

AN A s«

T —ANM LR BT S ) T RELE [H — A PIN i1 LSZBL UV F1 OV KSR . X 4544 SV Sl ik
SERLRFIR R 2. UV R OV #ix 5 100mV ¥ ) -

G HL By A 0 1] 42
KRGS R I AR TR B A, HLY) 2.0V, R ORI R2 I LL AR e R R ) e W UVOV i

fokaid 2.5V, —AWERRIE (loffset (OVUV)) #5 LA S0uA FEAERI UVOV I, =4 R1 LU (i HidfiA AL
loffset (OVUV), XFHETT UVOV JIHL T L EHA AE 2.5V W REm A HL IS RrEa8 N, Eid 50uA IIHLI
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U, B UVOV miff i ¥ 2 Bote RS2 UVOV i Eri it OVP A, {1 3.0V, 8] 43 IR
THIANHEFR UVOV U H R

A E BRIESCHIN, UVOV U R1 AT R2 1143 He LU e o B4 T LUR B 0 AN Hs 452X 1 oo
—HNERREES), TURN OFF s okt 1 R1 4B R1, R2 ZMkE. BAxmasX 2 frox.

(R1 + R2)
Vih(UV) = Vyv X Ro (eq.1)

(R1 + R2)
Vin(ov) = Vov Ro + (loffset(UVOV) < R1)

(eq. 2)

IR HS s K DR R P57 R 45 21 3% FDR P 1 RE A 144

L S N A I TAESG R, Vaux HEIAE] Vaux on, Fta o shim B A R 2N TR siE . W Rpt s
KRIR EEE L RIS, st & AR CWl. — AN KT 1000pF JEH#AE UVOV A5 e,
PLB IE UVOV IS 383 28 B SR

OV Comparator | | ‘ | ‘
1
Foov S 1A 1IN
= 5 | | |
-n UV Comparator >
>_VUVCOMP | | | | |
aN | | | | |
=20V
= | Vuvcomp I | I
S N T
SHL S~ R Y .
3| Vuvov | 1 Voveowe | ! |
> 2/( Pl
| | | | \ |

Time

. . Figure 43. UVQOV Detectors Typical Waveforms
Figure 42. Line UVOV Detectors

I AR -

NCP1562 & T — /N N HL R i R BR il e AR AP R It is the line voltage times the ON time.iX 4~ R i
FH KB LA 1E SRR SR B 40 0 i A8 P S AR o R RS 5 1) 7 b — AN A 3 2 B N HL TR 52 45 A4 34 25 1) ik
o —/MEE (3G 5 T DU e 2% R AR M

L= A A5 Vin B P (R R 55 15 25055 AH LU A8 ok S L HS R 40it o 6 30 N HLH [T 52 PR Ik, 8 22
E T R . WA N TR, FR ORI S IR O, A i s BRI A, DUBARAE A
it [ R R [t R e 38358 22 55 TR R [

FF LIHRHEOR @AM — AN Vin B B2y Rk RC SRSEILN . ani&l 44 FioR, Sy RasiiEsel b
THRIEF] 3.0V [FI R g g S KT ], Wik 7F OFF i xf Cff FZA A sk 21l FF &bk, ixANa]
DUIE b VIF AR 21 3.0V SRk, sl 2L e ml LLBR I 2% b ik 5 =X

VI IIFE IR TAEBX B R MBI 75 B A R Fi s, AR b e ri 3 Vin s o (2 B — A
WS E AT RO A OUTPUT1 OFF (R )
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RFf H FH R fe /M FR BCHE HLOR I d SR sg « O T IR BN o~ ) FR BRARNE, Rff CIrff) FER LR /DAF L
Iff (D) HH/MAT. 55X 3 F1 4 FkE X Rff A1 Cff

3....Vin/ (10*Iff (D)) <=Rff

4.....CH=D/[(In(Vin/(Vin-3V)))**Rff].

X2 TR, @O TAHMNMERE RN ZA FF AR P4 808 1 f i

I Vin
|
oPWMandVs | o 1|RFF
Comparators | cpaa3Y
t e
| 'T' AR
FF Reset—| lFF(D) | Cer s o !
| | T

Figure 44. Feed Forward Ramp Generation

Vin

—— <R (60,9
10 x |FF(D) i

D
In(vIn SV) £ ReF

PWM H %58

CrF = (60.4

FEIES TR, PWM L aii o bR 2545 5 F FF ROk vue i 2t IXANR ZEE S 2 A ] Vea
i, Vea WIn] LN HBSEHOCHM AR, MIFATESMNE LR . W 45 foR. 768 g6 i 2o
—ANNFNE R4 () EF LS Vref, SRIFEGE A TOP (6235, XA LS R4 FHEc— Ny H L REA
RIATCASEIL . REA JEH:/E VREF A1 VEA Z 0], AR HPTE R4 Fl REA HIFFEESHL.

VEA AL fif 5 A EA A R IR AR MR . R IE A A VEA B NN PWIM L PR S 1) i\ i

ZHTERAE T A 0.7V [ IEFE. XFERTLASRVE T b FRE R, i AR VEA IR . = Vea HiIJT#%
i 0.5V KT FFRHEIAR RN, Ko Jn sl i .
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PWM
Comparator

20 kQ
2 ke

Feedback

jé* ‘_Signal

Figure 45. Optocoupler Driving Vga Input

i

NCP1562 47 1/~ ] il 561X i 1] [ [ A [0 41 3030 . 2B, OUT A, #5— A 4R (1 LT+ BRI — /> 2.5R,
il B N FRLBELES O 12R. OUTA BEKBREN LI 2A, OUT2 gkttt o 1A 1 575 2 68 o 1 R 3 O 75 4
PR Wl 46 iR

I 11 (I
D ! 11

:wwx tp (Leading) —» & @— tp (Trailing)
| outt | |

Ifl]—N\/\r—ﬂ Output T~ : : l :

| oUm —

=OUT2 OUT2J : : u L
|

L
= Figure 47. Output Timing Diagram

Figure 46. Discrete Boost Drive Stage

OUT1 Kz = MOS, OUT2 3Kz~ P i I, MOS. BUE il S A7 sl — X A0 33 . OUT2 MUs &
THIKEN N T OUTA, DU SR S #AZ fi it 2R, —4>/Ds Ciss /MR MOS, RAMAT I 2RI A

AT TR LRI R, 24 VAUX _ETHE) Vaux (on) 10.3V I, WHEE S H R SeWT, [FINFaas i .
4 W s DR FE DG L BB HERR, [T VAUX HLRZER 2] 10.3V LR AL Wi VAUX KT VAUX (OND
BH VAUX KT 7V, s — AN OGN 1y J5 DG P i

fr e AN VAUX EEC e B L, BT DA AL IR VAUX. T UK VAUX i fit s R AN BE R T
T MOS B 7 MOS (1 f KA AT HL T

K HALIR Bl 43 7= A= 11 IR SR U S TE vkt B R B, P LUK R 7 48 P A 2 B2 it R R
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SCIEIE IS

ACEIE I AT LA 1k 3 MOS R MOS L2 BLE N 58 — At 701G A 21 va v s 1) e oo e v e
7 OUTA.[R]INE sy BTG AL B5 e 1) FEvhif G T OUTA. I 47 o T 1 R 2 2 i 196 3R ACHE FE IR I i) el
PEFAEEE 11 BT b B LR A € A IS IS ) 55 W BEL R A9 ) i SR T BB PR 1% ) AT 20ns 1R 8 IR 7 3
S I P 5 8 LT e A ) 15 15K 22 R SRV (8 T 38 DI 2 T SR ) T JU 428 I R B T SR IR R AE 2 s

MR FN ) 22 1l (PGND)

NCP1562 A1/ Mftl i GND Fl—/N Iz PGND, B4tk & VREF,RTCT Fil FF 41,11 PGND /&4 K
P VA 22, L 2 P st I 2 S — A B P R R — A B T o Ml AR 5 SR T B b R R R
G 5 IE A (1 7 SRR AT LAB 1 PGND [ L 3 e 25 R A3 GND.PGND 1352 AT fig R 1M 5 LU T
(13> .

&
PRV B K 8 L il RTCT #4238 VREF SREGE 1,41 48 J7. 24 Ct HL 24T i B ey I

3.0V E¥s s —A 500uA HIFIE(IRTCT)SC . — H Ct HUABBORBIHARAE 2.0V I, Irtet #t<s K, [
WO RT X CT #EAT 78 W o & & 48 RTCT W B3l ok 19 3% & 86 i 3¢ .

I
I
LRTCT

G /\
T —oy
|
Enable O | Cr
— I =

Figure 48. Oscillator Configuration
2 Vrtct RUTIE B R AR 2.0V I, OUT2 RIZS i Ar. SEERAE A2 i Y IR A SIE SE N I (1) OUT
2 Vrtct ISR 3.0V I, OUTA AL R, BB A (IR HE~P 2 9 tD SEI )i 1) OUT2

A Ct SRR IR] (Trtct) I 23 ATIRAE I I (R 5k ) 7 HURC LIRS ] o 7 FEURITECHRL I ()3 1 255X 6 A1 6
RAFS ARIMIX AR At FUR ST BMEL, PR AT T A 4 P9 P E A RS I o B A

AL D, AR 7 RS, RHAEA 5, 6, 7 A EUA AR — 2528, WAL T
o

VRTCT (valley)-VREF

(eg. 5)
VRTCT(peak)-VREF

tRTCT(C) = RTCT X In
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tRTCT(D) = RTCT X ln(

(rTCT X ART) + VHTCT{peak)-VF{EF)
(IRTCT * RT) + VRTCT(valley)-VREF

tIRTCT(C)—tD

(=cp. )
tF‘iTCT{{:} L tHTCT{D}

TR T T s

(VHTCT(vaIIey] -VFEEF) D

VRTCT(peak)-VREF | RTCT .9
VRTCT(valley)-VREF _ (IRTCT*RT)+VRTCT(peak)-VREF '
VRTCT(peak)-VREF (IRTCT+VRTCT(valley)-VREF
_ 1
= RTCT X ln(VRTCT(uaIIeyJ—VREF (IRTCT * RT)+ VRTCT(peak)-VREF (eg.9)
T™~T VRTCT(peak)-VREF (IRTCT* RT)+ VRTCT(valley)-VREF

G BATAT AR A D A&t RT, CT A1 tD RILFEGE (o XA AR, AT DU S AT 5
Yoo MR, FE I I E) U T I 8] 8 — Ny, AR BL TS5 rh T DL o Sl ] DL IR Y Rt
KBOERFEM S T — H RT BUELF T, AAmtn] IEREA 9 M TH ORI AR TAESUR 1 CT T

23 #1126 s T UAAE RT HIFHAEAN R CT LA AFEA M R IBER AN 22 L. RT Sl A
T 6K. 15 RTCT 7ot it sl MRz i, A1 Ik s 1) LA R 2 R ARE

R %%

—ANRSL X ) AR (R 2D A S5 A SLVE 2> NCP 1562 [R5 B —A> RS54 b o Al TAT BAIRD D BIIC T 2l
F AR BRI

f£ RTCT Bty se i), SYNC B ORFS i BLPTRE N, AEIXAN I R PR35 4% 32 Aok (1) SYNC [R5 15 5 .
WERBAT R IAT KK T RTCT R PEAK H, K44 100nS [ FIZDAG 5, XA FRD ko2 i3t
[l 5 & B2 2 % da k. VREF i 17742 . SYNC 1) i AR I (B L AL 2 4.3V, 4 100ns 5 I 2% 45 I
SYNC IR Rt N FHETRE, AR5l M B SR AR F A . S &] 49 FTors

SYNC BB R CRIE ETHANR B Sl PRI B A AN T 4 F B E . SYNC
JRE R FB R AmA. DAAE RS A I A0 i BE 5¢ MUBCSR UE D KM

YR RAE R IR AR R B R AR, S A e R 2 N B AR W R TARAE Y R Ak,
CT JHAaMIsH, RTCT RHHIE R A (PEAK) RHEINE] 4.0V, WRFHI 42 MR TR, 78 RTCT
HINLIEE] 4.0V 20T, BAHEMEI DK, A 5B0e m R S BUE R 3.0V, [ A2 feds b TAR R ML
o A THAORF LS TARAEPN B, 33 1 dse /N R T 2/ 1 2V 21 4V K78 LI [a]

NCP1562 [{[F]25 #7206 SYNC JIEEAL ke, FEITHUINAEFE Rk of i) 1C Bl Tl as . — AR
BIRAEM AN IC SYNC JAZ A AR BEE — AR E I 142 1C. A T LA 1E 42 s ok A2 s 1R 45
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To WA 50 Fos.

MASTER SLAVE
CONTROLLER CONTROLLER
Figure 49. SYNC Pulse Figure 50. Master-Slave Configuration
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Figure 51. Circuit Schematic
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