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CASE 751 CASE 488AF

MARKING DIAGRAMS

8 A AA
4304x NCP
LYW = 4304x
ALYW=
1HHHH .
SoICc-8 DFN8
4304x = Specific Device Code
x=AorB
A = Assembly Location
L = Wafer Lot
Y = Year
W = Work Week

= Pb-Free Package
(*Note: Microdot may be in either location)

PINOUT INFORMATION

VCC ={d1 8= DRV

MIN_TOFF = [2 7= GND
MIN. TONc{ |3 6 = COMP
TRIGDIS== |4 5k CS

(NOTE: For DFN the exposed pad must be either
unconnected or preferably connected to ground.
The GND pin must be always connected to ground.)

ORDERING INFORMATION

Device Package Shipping’

NCP4304ADR2G SOIC-8 2,500/
(Pb-Free) Tape & Reel

NCP4304BDR2G SOIC-8 2,500/
(Pb-Free) Tape & Reel

NCP4304AMNTWG DFN8 4,000/
(Pb-Free) Tape & Reel

DISCONTINUED (Note 1)

NCP4304BMNTWG DFN8 4,000/
(Pb-Free) | Tape & Reel

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.

1. DISCONTINUED: This device is not
recommended for new design. Please contact
your onsemi representative for information.

The most current information on this device may
be available on www.onsemi.com.

Publication Order Number:
NCP4304JP/D
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Figure 2. Typical Application Example - DCM or QR Flyback Converter
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NCP4304A, NCP4304B

PIN FUNCTION DESCRIPTION

Pin No. Pin Name Function Pin Description
1 VCC Supplies the driver Supply terminal of the controller. Accepts up to 30 V continuously.
2 MIN_TOFF Minimum off time adjust Adjust the minimum off time period by connecting resistor to ground.
3 MIN_TON Minimum on time adjust Adjust the minimum on time period by connecting resistor to ground.
4 TRIG/DIS Forced reset input This ultrafast input turns off the SR MOSFET in CCM applications. Activates
sleep mode if pulled up for more than 100 us.
5 CS Current sense of the SR This pin detects if the current flows through the SR MOSFET and/or its body
MOSFET diode. Basic turn off detection threshold is 0 mV. A resistor in series with this
pin can modify the turn off threshold if needed.
6 COMP Compensation inductance | Use as a Kelvin connection to auxiliary compensation inductance. If SR
connection MOSFET package parasitic inductance compensation is not used (like for
SMT MOSFETSs), connect this pin directly to GND pin.
7 GND IC ground Ground connection for the SR MOSFET driver and Vg decoupling capacitor.
Ground connection for minimum ton, toff adjust resistors and trigger input.
GND pin should be wired directly to the SR MOSFET source
terminal/soldering point using Kelvin connection.
8 DRV Gate driver output Driver output for the SR MOSFET.
Voo
J, MINIMUM OFF 5 toft_min Generator Start
MIN_TOFF [»—é—v TIME
GENERATOR ————
w
(%] —_ —_—
2 r Blanking of CS 1
Voo o | during |
w | tot‘f_n-nnv ton_rnirl | A
100 A
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° w (g g Vee
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Figure 3. Internal Circuit Architecture
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NCP4304A, NCP4304B

MAXIMUM RATINGS

Symbol Rating Value Unit
Vece IC Supply Voltage -0.3t0 30 \Y
VpRv Driver Output Voltage -0.3t017 \%
Vcs Current Sense Input dc Voltage -4 1o 200 \
Vesdyn Current Sense Input Dynamic Voltage (tpy = 200 ns) -10to 200 \'%
VTRIG/DIS Trigger Input Voltage -0.3t0 10 \%
VMlN_TONv VMIN_TOFF MIN_TON and MIN_TOFF Input Voltage -0.3t0 10 \Y
IMiN_TON, ImiN_TorF | MIN_TON and MIN_TOFF Current -10to +10 mA
Vcomp Static Voltage Difference between COMP and GND Pins (Internally Clamped) -3t010 \
VcoMP_dyn Dynamic Voltage Difference between COMP and GND Pins (tpy, = 200 ns) -10to 10 \%
lcomp Current into COMP Pin -5t05 mA
Roua Thermal Resistance Junction-to-Air, SOIC - A/B Versions 180 °C/wW
Roua Thermal Resistance Junction-to-Air, DFN - A/B Versions, 50 mm? - 1.0 oz. Copper 180 °C/W
Spreader
Roua Thermal Resistance Junction-to-Air, DFN - A/B Versions, 600 mm? - 1.0 oz. Copper 80 °C/wW
Spreader
Tymax Maximum Junction Temperature 150 °C
TsSmax Storage Temperature Range -60to +150 °C
TLmax Lead Temperature (Soldering, 10 s) 300 °C
ESD Capability, Human Body Model except Pin Vgg — Pin 5, HBM ESD Capability on 2 kV
Pin 5 is 650 V per JEDEC Standard JESD22-A114E
ESD Capability, Machine Model per JEDEC Standard JESD22-A115-A 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.

(BER)

RAEREBADA LR, TRARIZEZA—DEEZLZBBENHYET, ChoDERBEBRAHEE. T/81 20H

BN, FA—DHRELEY, EEMICEEERITTREEENSY ET.

1. This device meets

latchup tests defined by JEDEC Standard JESD78.

ELECTRICAL CHARACTERISTICS
(For typical values T, = 25°C, for min/max values T, = -40°C to +125°C, Vg = 12V, Cpry = 0 nF, RM|N_T0N = RM|N_TO,:,: =10 kQ,
VTRigDIS = 0V, fcs = 100 kHz, DCgg = 50%, VCS_high =4V, VCS_IOW = -1 V unless otherwise noted)

b
AE

| Symbol Rating | Pin | Min | Typ | Max | Unit |
SUPPLY SECTION
Vee on Turn-on threshold level (Vgc going up) 1 9.3 9.9 10.5 \
Vee off Minimum operating voltage after turn-on (Vg going down) 1 8.3 8.9 9.5 \'%
Ve hyste V¢ hysteresis 1 0.6 1.0 1.4 \'%
lcct A Internal IC consumption (no output load on pin 8, fgy = 500 kHz, 1 - 4.5 6.6 mA
ICC‘I:B ton_min =500 ns, toff min = 620 ns) - 4.0 6.2
lcc2 A Internal IC consumption (Cpry = 1 nF on pin 8, fgy = 400 kHz, 1 - 9.0 12 mA
lcc2 B ton_min = 500 ns, toff_ min = 620 ns) - 6.5 9
lccs A Internal IC consumption (Cpry = 10 nF on pin 8, fsy = 400 kHz, 1 - 57.0 80 mA
lcca B ton_min = 500 ns, toff min = 620 ns) - 35.0 65
lcc_startUp Startup current consumption (Ve = Voo on — 0.1V, no switching at 1 - 35 75 uA
B CS pin) -
lcc_Disable_1 Current consumption during disable mode (No switching at CS pin, 1 - 45 90 uA
Vrrig/DIs =5 V)
lcc_pisable 2 Current consumption during disable mode (CS pin is switching, 1 - 200 330 uA
fsw = 500 kHz, Vcs high =4V, Vs _jow ==1V, VTRiGDIS =5 V)
DRIVE OUTPUT
tr A Output voltage rise-time for A version (Cpry = 10 nF) 8 - 120 - ns
tr B Output voltage rise-time for B version (Cpry = 10 nF) 8 - 80 - ns
t A Output voltage fall-time for A version (Cpry = 10 nF) 8 - 50 - ns
B Output voltage fall-time for B version (Cpry = 10 nF) 8 - 35 - ns

www.onsemi.jp
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NCP4304A, NCP4304B

ELECTRICAL CHARACTERISTICS (continued)

(For typical values T, = 25°C, for min/max values T, = -40°C to +125°C, Vg = 12V, Cpry = 0 nF, Rmin_Ton = Rmin_ToFF = 10 K,

VTRigDIs = 0V, fcs = 100 kHz, DCgg = 50%, VCS_high =4V, VCS_IOW = -1 V unless otherwise noted)

| Symbol Rating | Pin | Min | Typ | Max | Unit |
DRIVE OUTPUT
Roh Driver source resistance (Note 1) 8 - 1.8 7 Q
Rol Driver sink resistance 8 - 1 2 Q
IDRV_pk(Source) Output source peak current 8 - 2.5 - A
IDRV_pk(sink) Output sink peak current 8 - 5 - A
VDRV(min_A) Minimum drive output voltage for A version (Vgg = Vee off + 200 mV) 8 8.3 - - \Y
VDRV(min_B) Minimum drive output voltage for B version (Vcc = Vg off + 200 mV) 8 4.5 - - \%
VDRV(CLMP_A) Driver clamp voltage for A version (12 < Vg < 28, Cpry = 1 nF) 8 10 12 14.3 \%
VDRV(CLMP_B) Driver clamp voltage for B version (12 < Vg < 28, Cpry = 1 nF) 8 5 6 8 \Y
CS INPUT
tpd_on The total propagation delay from CS input to DRV output turn on 5,8 - 60 90 ns
(Ves goes down from 4 Vto -1V, t cs = 5 ns, COMP pin connected
to GND)
tpd_off The total propagation delay from CS input to DRV output turn off 5,8 - 40 55 ns
B (Vcs goes up from -1 Vto 4 V, t, s =5 ns, COMP pin connected to
GND), (Note 1) B
Ishift_cs Current sense input current source (Vgs = 0 V) 5 95 100 105 uA
Vih cs_on Current sense pin turn-on input threshold voltage 5,8 -120 -85 -50 mV
Vih cs off Current sense pin turn-off threshold voltage, COMP pin connected to 5,8 -1 - 0 mV
- GND (Note 1)
Geomp Compensation inverter gain 5,6,8 -1 -
Ics_Leakage Current Sense input leakage current, Vgg = 200 V 5 - - 1 uA
TRIGGER/DISABLE INPUT
tTRIG/DIS_pw_min | Minimum trigger pulse width (Note 1) 4 30 - - ns
VTRIG/DIS Trigger input threshold voltage (VTRrig/pis goes up) 4 1.5 - 25 \%
tp TRIG/DIS Propagation delay from trigger input to the DRV output 4 - 13 30 ns
(VTRIG/DIS goes up from 0to 5V, tr tRig/DIS = 5 NS)
tTRIG/DIS_Iight_Ioad Light load turn off filter duration 4 70 100 130 us
tTRIG/DIS_light_ IC operation recovery time when leaving light load disable mode 4 - - 10 us
load_rec. (Vtrig/Dis goes down from 5to 0 V, ¥ TRig/pIS = 5 NS)
tTRIG/DIS blank Blanking time of trigger during DRV rising edge (Vcs < Vih ¢cs_ons 4 - 120 - ns
single pulse on trigger trrig/pIS_pw = 50 NSs)
ITRIG/DIS Trigger input pull down current (Vtrig/pis =5 V) 4 - 10 - uA
ton_min AND toff min ADJUST
ton_min Minimum ton period (Ryin_Ton = 0 ) 3 - 130 - ns
toff_min Minimum t,¢ period (RMlN_TOFF =0Q) 2 560 600 690 ns
ton_min Minimum ton period (Rmin_Tton = 10 k<) 3 0.9 1.0 1.1 us
toff_min Minimum tos period (Rmin_TorF = 10 k<) 2 0.9 1.0 1.1 us
ton_min Minimum ton period (Rmin_Ton = 50 kL) 3 - 4.8 - us
toﬂ_min Minimum t,¢ period (RMlN_TOFF =50 kQ) 2 - 4.8 - us
ton_min Minimum ton period (Rmin_Ton = 100 k€2) (Note 2) 3 8.64 9.6 10.56 us
toff min Minimum tg period (Rmin Torr = 100 kQ2) (Note 2) 2 8.55 9.5 10.45 us

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)

BENS A=, FRIGEBAERY

RICE, BERMFETRLTLAHEEEONEVEENHYET,
1. Guaranteed by design.
2. Guaranteed by design and verified by characterization, see Figure 4. ton_min 0N Rmin_ToN dependency.

www.onsemi.jp
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Figure 4. ton, min ON Rmin TON Dependency
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Figure 9. Driver High Level — A Version, Figure 10. Driver High Level — A Version,
Vee =12V and Cpry = 1 nF Vee =12V and Cpry = 10 nF
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Figure 11. Driver High Level — B Version,
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Figure 15. Driver Clamp Level - A Version,
Vecec =28V and Cpry =1 nF
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Figure 12. Driver High Level — B Version,
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(A Version, No Load on Pin 8, fgyy = 500 kHz,
ton min = 500 ns, toff min = 620 ns)
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Figure 35. Internal IC Consumption (B version, Figure 36. Internal IC Consumption (A Version,
CpRry = 0 nF, fgy = 500 kHz, Cpry = 1 nF, fgy = 400 kHz,
ton_min = 500 Nns, toff min = 620 ns) ton_min = 500 NS, toff min = 620 ns)
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Figure 37. Internal IC Consumption Figure 38. Internal IC Consumption (A Version,
(B Version, cDRV =1nF fsw =400 kHz, CDRV =10 nF, fsw = 400 kHz,
ton_min = 500 NS, toff min = 620 ns) ton_min = 500 NS, toff min = 620 ns)
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Figure 39. Internal IC Consumption
(B Version, Cpry = 10 nF, fgy = 400 kHz,
ton min = 500 NS, toff min = 620 ns)
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Figure 40. ZCD Sensing Circuitry Functionality
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Figure 41. ZCD Comparators Thresholds and Blanking Periods Timing
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Figure 42. Waveforms from SR System Using MOSFET in TO-220 Package Without Parasitic Inductance
Compensation — SR MOSFET Channel Conduction Time is Reduced
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Figure 43. Package Parasitic Inductances Compensation Principle
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Figure 44. Waveforms SR System Using MOSFET in TO-220 Package with Parasitic Inductance Compensation —
SR MOSFET Channel Conduction Time is Optimized
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Figure 45. Recommended Layout When Parasitic
Inductance Compensation is Used
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Figure 46. Recommended Layout When Parasitic
Inductance Compensation is Not Used
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Figure 47. Trigger Input Internal Circuitry
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Figure 48. DRV Turn ON Events
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Figure 49. Trigger Needle Pulse and Trigger Blank Sequence
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Figure 50. Trigger Blanking Masked-out Noise in Trigger Signal During Switch-ON Event

Figure 5112, NI A NOX — 4 T7EEOTEM &
ALET, CS(Vps)WiVi cs ot P A L Iz /b REL
T &&iéﬁAi'mmmm%%ijLﬁbi

> T RTANRNEE—F 7 LET, TRIG/
DIS&‘i\ /A VR OBIBIIC S RT A4 e H—
47 T & £ 9 (Figure 5101235 X O3HEEL~ — 7)),

Figure 5212, KT A4 3D H 212D X — 2 4 7 EE

DOFFMERLET, K74 3ICS (Vps)la B icHt-
T, /A VRN RE L% TR, X—r 37
LEFT(R2~v—H), ZOEEREAL TWDHIIC
'mmmm%ﬁ?rtﬁé%%ﬁ%wi¢JRM/
DISE U R3“L" T DT, He/hA RN K 2 1]
D& T T HREIZCS (VDS) }_A75)Vth cs off DA L > v
aﬂdx_ibt Blx. /A BT O BRI TR

WZRAET D 4’6?75} D=y P TDRVRZ —2 A7 L
F 97 (Figure 52Dt435 K OMOREZ]~ — 1),

Figure 532, MU H « B Ak LI S LA
72 LT28A ONCP4304A/B > b —F OMERE%
RLUET, ZOWRUTIEL CS (Vps)E 524 > TDRV
NE— o BIOZ—r 47 LET, RTA40
B—rFTFTHT LN TELDIE, f/hA RO
A E L7tk DOATT, CS (Vps) Vi ¢s on®P
AL yyaVRIZELEZEXIL, RIANRBLE—
I LET (142, t5~t635 L O9~t10D 4%~ — 77 [H),
CS (VDs)fg%ﬁ§Vth_Cs_0ff@7\ Ly a/l RIZELE

L X |[ZDRVAYZ — /¢7L3¢M7amo%mﬁy
H#Fﬁ@EﬁFEJ 3% 3 5 ATIZCS (VDS) Vi ¢s offtZ1E
L7-%A&1E. DRV A UL, fe/ A o BER o ]
F’EH%TH%E HETHIEDL TN Ty UVETEE SN
F (78, t11~t120 %~ — A [H]),

Figure 5412, AU —7 « E— RICA DRI EZ R L
iﬁ‘memmnmmuL@Eé IhloTH
T w7 ENTEHA L. NCP4304A/BITIKINEE )+

— RNIZAY E£79, X) 7« F— FIZADE. DRV
(S DR 6.11373)) | pee= S/

Figure 5512, AU —7 « T— R~OBITIZET 52
FHOWRNETRLET. DFEY . MY HOWHEHR+
\Z.TRIG/DISDOS.H BNV = v ONFEET DA T
e

Figure 56{2, AU —7" « £— FIZ AR L.
T2 A T T = A ERLET,

Figure 57 & Figure 5812, V=4 77 v 7 ORI %
FEAMIC R LE9, NCP4304A/BRAY —F « £— R
2B L X112, TRIGDISHL”IZ T VE T Shniz

1%, NCP4304A/BIT 3T D PNES R FE % 38 & O
BVERBEIZRIE T 5 & CTITiHR K10 usO WM 2 M3 &
LEd, TDOH%, CS(Vps)E 5 DIRDOYA 7 L TD
B RTANRBENCRDET, UVad 7T v 7 HH
OHM T, DRVIZLICE E £V £,

www.onsemi.jp

19


http://www.onsemi.jp/PowerSolutions/home.do?currentSession=-1

NCP4304A, NCP4304B

Vbs
Vth_cs_off -t---4-------94-------94-------t-------F - ----- - -
Vih cs on - ---_—'KL -------- - -t ---- - - _:r_ _____ -
I
L l
TRIG/DIS :T\ 'I M
| IR K
I \ | ‘l | .
Min_ON_Time | | | | | l
| | L |
| II | II | II
DRV 1‘ |» —+»
I I I
t0 t1 t2 13
Figure 51. Driver Turn-OFF Events Based on the TRIG/DIS Input
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10 tot2 3 t4 t5 t6

Figure 52. Driver OFF Sequence Chart 2
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Vth_cs_off -
Vth_cs_on -

TRIG/DIS

Min_ON_Time

DRV

Vbs

t0

112 13 t4

—+
o1
-
(&)
—
3J
-
e

Figure 53. TRIG/DIS is LOW Sequence Chart

Vth_cs_off -
Vth_cs_on -

TRIG/DIS

Min_ON_Time

Power Consumption

DRV

(0]

t

Figure 54. TRIG/DIS from LOW to HIGH Sequence 1
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Vbs
Vth_cs_oﬁ -r--{-------fr-------494--"-fHA--"-fF--"-"-"--"-"F-------1
Vth_cs_on - T MHn---—""-""-"F-"""-""-""--1 - - ---fFr-------f-------
....... /]
TRIG/DIS /\:— - // el
i —
| RS .
Min_ON_Time I R
i // =
] N
Power Consumption I // *
§ I/ N
>
100 ps
DRV 120 ns // I
I
tt2 13
Figure 55. TRIG/DIS from LOW to HIGH Sequence 2
Vbs
: Ll
1 |
TRIG/DIS ‘_IL/MJ |
| ;
! |
] |
Power [ 10 us .
Consumption | // Sleep Mode
| T
I T |
| L
DRV I |
I ||
I I [
t0 t1 // t2 3 t4

Figure 56. Sleep Mode Sequence
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Vps
Vth_cs_off - 1--=--=-=-==-99---- | - -| -fr--"-----"-"r-----"--"r--"=--=-=-"-"{14°-"=—- - - - -1
Vth_cs_on -1 - ====-9---- |- -I -f--------F- | ---- :I -fF------- - [ ---- | --
1
| | | |
TRIG/DIS I | | Al A
| I I I
108 JJ I I I
Power Sleep Mode _ [Wore U T 1 T f
Consumption | .~ [ 1 | | [ |
! —+— +— +— I
I Driver I I | | |
DRV LOW | | |
| A DI | Y | Y
I 1 I I
t0 t1 2 t3 t4 5 16 t7 18 t9
Figure 57. Waking-up Sequence
Vps
Vth_cs_off -1--"-"1-"-~"-~"-~"-""-"""1-""~"°"~"~""~"""""“~""°"y~"~"°“~"“~"¥"=/"¥~""°“"°"y°~"~"=""=/"“~"“=""/""y°~""~"72°"°~"°~"°-"°
Vth_cs_on -{---1--------1--"-------f--=--=----f-=------- -fF1-----
I I
I
TRIGDIS | Sleep |
Mode |
[
I I I -
DRV I | |
| | |
t0 SN | t4 15
e I
t2
L Waking-up Time J Waked Up _
< > -
t1 t3

Figure 58. Wake-up Time Sequence

www.onsemi.jp

23


http://www.onsemi.jp/PowerSolutions/home.do?currentSession=-1

NCP4304A, NCP4304B

H@wwm\wmm$%%®w%7waIUﬁ
fBEED/ L AN2EFBA LGS DICDZEE 2R L
F9, VpsEEDA Vi o OH@XI///EIII/I\"%FL/LT
720D T, TRIG/DISIZE Y . KT A NEHEZ01 THEZ

12720 . DRVIZZ — oA LET, BZ02T, hY
HEE MR T, DRV B TR £9, Bt

2CHR/ANA 7MY =X L —2 RN NI B ENET,
H%It3 CTRIG/DISIZ“L IC FE L E T8, R/ A7
BRI D o — 4 o A LT\ 5 DO T, DRVH /713«

A

t5CRYBEBIILHE END, CSIEEDZ DV A7
JTREZS TR T LE T, RO A 7 VITREZt6 T
BthENEd, U HIZL > TDRVIZERNCARD
Vps!EIVih cs on®@ A L ¥ a /b RELF72 DT, DRVIZ
RiZlte T X —> A v LET, FEZt7 CTRIG/DIS(E 5
I ANA - LeULE T b BN . FofEE . DRVIE
H—rFT7 L, Tk > T/ AT7HE Y =2 L
— BB INET, R/hA TR OMIMIX, Vps

LNz EEFE D EF, AU TR/DA 7R > — 7 DY A TN TETOKY KR LY KW DO T, DRV
ARRIE LT T, DRVIZZ — > A LET, K 8371 halb L/ = S
Vps

Vth_cs_off T T l— T T T T T T T T T T T T T e T T T - - -

Varowon 1 AF- L 1)
I I I I [

*— N ﬂ LI
TRIG/DIS O |
| 1 I
_ _ e | Ll
Min_ON_Time _l | ] ' | _l [
I — H—H
| [+ ] | [ 1l
i i I I I |1l
Min_OFF_Time | | )\,‘i’ | | ]
I IIIJ I I IIH

A
PRY } | { }I I
L [ L
t0 t1 2 13 @ 15 6 t7 t8 t9 t10

Figure 59. IC Behavior when Multiple Trigger Pulses Appear on TRIG/DIS Input

TRIG/DISA IR EEIEA I TH Y | FEFITIEORE
WEBENNVATh THRIGTHZ EIZERELTL
ZEW, LER->T, TOANEEA LV E—F A
c RRZEERE L, ZOADNBNEIR Y v 712k 5T
B> TnWD EEF 7 V=0 U TE S A
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NCP4304A/B R A N&FEH L7ZCCM 7 Z A N
7o ar =2 DOREWNLRT TV r— g EIEEK
ZFigure 0l R LET, 277V Fr—va v
T, 794y 7 «arvyba—7 « RTA40OH
N N T ESEEERSFL, 2NV A - RT R
TR2ZfEH L C2 AN (S L £ 7, TRIG/DISA )
Ty DIRETDHOT, IIRMAI KT AN LA
BEREB2RMANCEET IS EETL Y A, Ty T
Vo earyFuoHCsit, »SIVA - NS ADaT
Uy b 570, BILONCP4304A/BDOTRIG/
DISAJIZ =— Kb = 7L A (3100 ns A D 7S /b
Am%%ﬁﬁéﬁﬁéﬁétmmﬁﬁbiﬁo:—
Ve MU - NAVRAEFERT L2 L OF|RIZ, v
X-I7/xfgkéﬂé F&ﬁﬁ@»@ﬁﬂ#

He TR, BESmMmO/NE ha A AL s T o
FA K- a7 TERTEET, LIRME2RM[ORMT
+oy ipZE e A FE oMk, W OFBRICH LT =
Eiftkx SNTEREZEHT 5 2 L TR ICRIETE
*7,

1R & HMOSFETD 7 — REBIEDILH Evh —
vPlE, P T UV AZQIEQBIWEBE L -

TR ENA/AHERIC LIV BIESNET, FOK
B 1R OMOSFETIZ b T W72 BIETH — A

YU, 2oy ha—F IR O AL v F T
AT 5 MU HEFICL Y, SRMOSFET% % —
F7LET, ZOFIET, EiEK L SR MOSFETD
RLAVEEDANAL 7 2L L, hFEErmEsd
HRERN BTSN ET,
Fo, TR &2 D R TR A % m D B fafkx D
%kbfkmwz/T/%%ﬁmbm*E&#A
EEALTHNIEZEZEEFETHZEHAHREICARY
9., 277 L /KIE'JE2UQIEIJ@FE3@%$§§%{MM§
F)Whﬁ;%mb FORER, VAT AEROM
W RIT TR REME N H 2 DT, Z OFEITHE

TIZ/hS <, ZORER, REEVRIEF I/ NRNO%L Hbiﬁh
ﬁ@@ EEEFHATE2Z T, BlxE. R
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Vbulk i * _T_ TR

c2 I R5
C3
+Vout

Delay Generator

L
M2 c7
FLYBACK
ND
CONTROL TI T GO
CIRCUITRY {7
0—' |06—0
FB CS N\
R9 Lvce DRV (——
"\ \/\-MIN_TOFF GND -9
/N D5

LAAAA MIN_TON COMP
R7 R10 ] TRIG/DIS cs

LT [.{]

Figure 60. Typical Application Schematic when NCP4304A/B is Used in CCM Flyback Converter

1:on_min & toff_mino) B

NCP4304A/BTlX, /A R O MM & fe/h A4 EDOCSASITORR MY T ZxFEHETE 9, IR,
T I OMMNHERGETH Y . BEIRN TORHHEE WNERD X A 27 arF e GNDE B
MY AT LOFERENEGTT, LX<l X DA ERPTIC ISV TV ET, X AREICERE T
V. MOSFETN X — > A v Filzixy—r A7 Lk X5 L9102, Figure 612 L T &,

Vdd
1/ To Internal Logic
LL_»: r ::—'J VRer —I_I—
— T —
t .
= . A on_min
2 . > >
| -
P4
2l
L Discharge
Ct Switch
MIN_TON R 4 IRMIN_TON 1

% RmIN_TON L|J ' IJ_l__L ______
|_|_|

Figure 61. Internal Circuitry of ton_min Generator (toff_min Generator Works in the Same Way)

%ﬁ%*ﬁﬁRMIN_TON%?ﬁﬂé BE, RO L HIZE VREF
G e VRer  _ C. . VReE
on_min t t'R (eq. 5)
Veer RMIN_TON MIN_TON Q-
lemiIN_TON = R (ea. 4)
MIN_TON

= C¢ - Ryin_Ton
Equation 57> HRER TE 2 K 91T, H/hA U &
/A 7 BRI VRER LR VCC L ~L s BARST L

WERD X A 27 a7 P (CYD FEBIZIR Ui
BERENLOT, WOXEMEH LT, f/hA o
MOFRik M 25 H TE £,
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TWET, %fﬁlRMIN—TON PEEEHT 56 NE
AT Y A ANRRKRELRDVIBETEDT, NE
BRI 7L TZOEREZEOS LET, K2B LW

6

5

ton_min (1)

v

d

0 10

20 30
Rmin_ton (k)

Figure 62. MIN_TON Adjust Characteristic

40 50

B/ Mot /Dol ZBIR 5 A ) BAGNDIZ B/ S 1
2 ENREATAELCLAREEDO H A REEFHIET 5
T2, HxRE o D FFGEIRFRIIZ R T 130 nsiZ 7
T T EI, Do D FEGERERT 1600 nsic 7 T
SNFET,

—H DT TV r—3 g TR, BN R & &
INF TR O BRI 2 7 % 7T ¢ TN S

toff_min (1S)

63D EME NS FeP A W & /A 7 B o
TR TR ERET D ERHRET,

N

0 10 20 30

Rmin_torr (k)
Figure 63. MIN_TOFF Adjust Characteristic

40 50 60

ERAULDZ ENH Y 9, NCP4304A/B Tl
SMFIINPN k7 o DA X R L TR 25 ﬁ
THIENTEET, Figure6dz# SR L T E &
W, BIEFIL, AWMERELIEZ7 4 — Ky -
X o L—FEENPLENT LI ENTEET,

=

TJ?

To Internal Logic

B -

|_ VRerF
T — -
t .
= h on_min
2 _>"
=
z
- L Discharge
Modulation Current ~ MIN_TON J,I Ct Switch
< _ F‘I RMIN_TON 1
|
Rmin_Ton

ton_min Modulation
Voltage Input

TGND

@ l l

Figure 64. Possible Connection for to min and toff min Modulation
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)/ JE s B B 23 FE I SWVWLLC Y U A — 3 g
VT, MEE SN DR KEMERE A EKRT ST
DI, /A B & /A 7 B O IR & FE I
B THHENECET, —FH, LLCa U /N—4 RN
R E CEMEL TWAEAIE., &/ A 7 I
BIRENTE228H0FET, BT AUEBEE

BEWARTOSMET TEMET 2LLCTIHAET S il RENE
OHLMEE wIRT D7D, KAHZ H 5SR
MOSFET® R L A > 7> 6 #:f5i 4 5 #HHIRpraINt &
Rprame & EA LT, /A 7 IR O LW % T
ETA5Z2 LR TEXET, Figure 6522 L T2
AN

RpRraint *
AN l o :T: c2
Rmin_TorFr | Y vee DRV [
A MIN_TOFF  GND
—QQQ— MIN_TON COMP
RMIN TON [—]TRIGDIS  ©S —|
+Vbulk
+Vout
® a - i
]
M N2 _M3] N
LLC T Lcompi c4
STAGE e Y VY4 RTN
CONTROL ’—l @
JMQ N1 Lcompz %
1 I
C1 " m
I RpRraiN2
AN L _lc3
I RMIN_TOFF vee orv i | T
Trig from Primary — A\ MIN_TOFF  GND
(Option for LLC) " \\N MIN_TON COMP [—
> TRIGDIS  CS
RmIN_TON —| N\ Dt
OK1
Ry

v

Note: Lcomp1, 2 are optional for MOSFETs with leads.

Figure 65. Possible Connection for tof min Prolongation in LLC Application with
Wide Operating Frequency Range
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8000 T T
2000 Vps=0V Vgg=0V
C.
g 6000 ISS\
[}
© 5000
g Crss \ \\
£ 4000 [ss ~_
e \ \ Ciss
% 3000
O 2000 \
© \\@
1000 ~— ——
O CI’SS
10 0 10 20 30 40
Vas, Vbs

Gate-to-Source or Drain-to-Source Voltage (V)

Ciss = Cgs + ng
Crss = ng
Coss = Cgs + ng

Figure 66. Typical MOSFET Capacitance Dependency on Vpg and Vgg Voltage
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VCC @ Vee
LI

+

Vee - Vclamp

:‘_—Llerv_high_eq. DRV
T ]
L

Rg_ext SR MOSFET

-

Rdrv_low_eq.

e

GND

Figure 67. Equivalent Schematic of Gate Drive Circuitry
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Figure 68. IC Power Consumption as a Function of Frequency for
Cprv = 0 nF, Ruin_ton = Rmin_ToFr = 5 kQ
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Figure 69. IC Power Consumption as a Function of Frequency for
Cprv = 1 nF, Rmin_ton = RmIN_TOFF = 5 kQ
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Figure 70. IC Power Consumption as a Function of Frequency for
Cprv = 10 nF, Rmin_ton = Rmin_ToFF = 5 kQ
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3.
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ASME Y14.5M, 1994.

. CONTROLLING DIMENSION: MILLIMETERS.

DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30MM FROM TERMINAL TIP.

. COPLANARITY APPLIES TO THE EXPOSED

PAD AS WELL AS THE TERMINALS.

. DETAILS A AND B SHOW OPTIONAL CON-
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*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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onsemi A CAGE DIMENSIONS

SOIC-8 NB
CASE 751-07
ISSUE AK

SCALE 1:1 DATE 16 FEB 2011

NOTES:
X- 1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
<— A —> 2. CONTROLLING DIMENSION: MILLIMETER.
e —— 3. DIMENSION A AND B DO NOT INCLUDE
HH B R 4 MOLD PROTRUSION.
5

4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.

5. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

6. 751-01 THRU 751-06 ARE OBSOLETE. NEW
STANDARD IS 751-07.

MILLIMETERS INCHES
M| MIN MAX MIN | MAX
4.80 5.00 | 0.189 | 0.197
3.80 4.00 | 0.150 | 0.157
1.35 1.75 | 0.053 | 0.069
0.33 0.51 | 0.013 | 0.020
1.27 BSC 0.050 BSC
0.10 0.25 | 0.004 | 0.010
0.19 0.25 | 0.007 | 0.010
0.40 1.27 | 0.016 | 0.050
0° 8 ° 0° 8 °
0.25 0.50 | 0.010 | 0.020
5.80 6.20 | 0.228 | 0.244
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| T IC IC Discrete Discrete

I (Pb-Free) (Pb-Free)

I

| #(5)5 XXXXX = Specific Device Code XXXXXX = Specific Device Code
: ) A = Assembly Location A = Assembly Location
|

L = Wafer Lot Y = Year
Y = Year WwW = Work Week
W

SOLDERING FOOTPRINT*

= Work Week L] = Pb-Free Package
= Pb-Free Package

U

0.6 1.270 *This information is generic. Please refer to
0.024 0.050 device data sheet for actual part marking.

Pb-Free indicator, “G” or microdot “=”, may
mm ) or may not be present. Some products may

SCALE 6:1 (m not follow the Generic Marking.

*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:
PIN1. EMITTER
COLLECTOR
COLLECTOR
EMITTER
EMITTER
BASE
BASE
EMITTER

PNOarOP

STYLE 5:
PIN 1. DRAIN
DRAIN
DRAIN
DRAIN
GATE
GATE
SOURCE
SOURCE

PN RGN

STYLE 9:
PIN 1. EMITTER, COMMON
COLLECTOR, DIE #1
COLLECTOR, DIE #2
EMITTER, COMMON
EMITTER, COMMON
BASE, DIE #2
BASE, DIE #1
EMITTER, COMMON

eNOO RGN

STYLE 13:
PIN1. N.C.

2. SOURCE
3. SOURCE
4. GATE

5. DRAIN

6. DRAIN

7. DRAIN

8. DRAIN

STYLE 17:

PIN1. VCC
2. V20UT
3. ViouT
4. TXE
5. RXE
6. VEE
7. GND
8. ACC

STYLE 21:

PIN 1. CATHODE 1
CATHODE 2
CATHODE 3
CATHODE 4
CATHODE 5
COMMON ANODE
COMMON ANODE
CATHODE 6

PNOOrOP

STYLE 25:
PIN1. VIN
2. N/C
3. REXT
4. GND
5. IOUT
6. IOUT
7. 1OUT
8. louT

STYLE 29:

PIN 1. BASE, DIE #1
EMITTER, #1
BASE, #2
EMITTER, #2
COLLECTOR, #2
COLLECTOR, #2
COLLECTOR, #1
COLLECTOR, #1

PNOO RGN

SOIC-8 NB

CASE 751-07
ISSUE AK
STYLE 2: STYLE 3
PIN1. COLLECTOR, DIE, #1 PIN 1. DRAIN, DIE #1
2. COLLECTOR, #1 2. DRAIN, #1
3. COLLECTOR, #2 3. DRAIN, #2
4. COLLECTOR, #2 4. DRAIN, #2
5. BASE, #2 5. GATE, #2
6. EMITTER, #2 6. SOURCE, #2
7. BASE, #1 7. GATE, #1
8. EMITTER, #1 8. SOURCE, #
STYLE 6: STYLE 7
PIN1. SOURCE PIN1. INPUT
2. DRAIN 2. EXTERNAL BYPASS
3. DRAIN 3. THIRD STAGE SOURCE
4. SOURCE 4. GROUND
5. SOURCE 5. DRAIN
6. GATE 6. GATE3
7. GATE 7. SECOND STAGE Vd
8. SOURCE 8. FIRST STAGE Vd
STYLE 10: STYLE 11:
PIN1. GROUND PIN1. SOURCE 1
2. BIAS 1 2. GATE 1
3. OUTPUT 3. SOURCE 2
4. GROUND 4. GATE2
5. GROUND 5. DRAIN 2
6. BIAS 2 6. DRAIN 2
7. INPUT 7. DRAIN 1
8. GROUND 8. DRAIN 1
STYLE 14: STYLE 15:
PIN1. N-SOURCE PIN 1. ANODE 1
2. N-GATE 2. ANODE 1
3. P-SOURCE 3. ANODE 1
4. P-GATE 4. ANODE 1
5. P-DRAIN 5. CATHODE, COMMON
6. P-DRAIN 6. CATHODE, COMMON
7. N-DRAIN 7. CATHODE, COMMON
8. N-DRAIN 8. CATHODE, COMMON
STYLE 18: STYLE 19:
PIN1. ANODE PIN1. SOURCE 1
2. ANODE 2. GATE 1
3. SOURCE 3. SOURCE 2
4. GATE 4. GATE2
5. DRAIN 5. DRAIN 2
6. DRAIN 6. MIRROR 2
7. CATHODE 7. DRAIN 1
8. CATHODE 8. MIRROR 1
STYLE 22: STYLE 23:
PIN 1. 1/O LINE 1 PIN1. LINE1IN
2. COMMON CATHODE/NCC 2. COMMON ANODE/GND
3. COMMON CATHODE/NGCC 3. COMMON ANODE/GND
4. IOLINES3 4. LINE2IN
5. COMMON ANODE/GND 5. LINE2OUT
6. 1/O LINE 4 6. COMMON ANODE/GND
7. JOLINES 7. COMMON ANODE/GND
8. COMMON ANODE/GND 8. LINE10UT
STYLE 26: STYLE 27
PIN1. GND PIN1. ILIMIT
2. dv/dt 2. OVLO
3. ENABLE 3. UVLO
4. 1LMIT 4. INPUT+
5. SOURCE 5. SOURCE
6. SOURCE 6. SOURCE
7. SOURCE 7. SOURCE
8. VCC 8. DRAIN
STYLE 30:
PIN1. DRAIN 1
2. DRAIN 1

3. GATE2

4. SOURCE 2

5. SOURCE 1/DRAIN 2
6. SOURCE 1/DRAIN 2
7. SOURCE 1/DRAIN 2
8. GATE1

DATE 16 FEB 2011

STYLE 4:

PIN 1.

PNOO PO

ANODE
ANODE
ANODE
ANODE
ANODE
ANODE
ANODE
COMMON CATHODE

STYLE 8:

PIN 1.

eNOOrGN

COLLECTOR, DIE #1
BASE, #1

BASE, #2
COLLECTOR, #2
COLLECTOR, #2
EMITTER, #2
EMITTER, #1
COLLECTOR, #1

STYLE 12:

PIN 1.

PNOO A BN

SOURCE
SOURCE
SOURCE
GATE
DRAIN
DRAIN
DRAIN
DRAIN

STYLE 16:

PIN 1.

PNOO A OD

EMITTER, DIE #1
BASE, DIE #1
EMITTER, DIE #2
BASE, DIE #2
COLLECTOR, DIE #2
COLLECTOR, DIE #2
COLLECTOR, DIE #1
COLLECTOR, DIE #1

STYLE 20:

PIN 1.

PNOO PP

SOURCE (N
GATE (N)
SOURCE (P)
GATE (P)
DRAIN
DRAIN
DRAIN
DRAIN

STYLE 24:

PIN 1.

@NDOA BN

BASE

EMITTER
COLLECTOR/ANODE
COLLECTOR/ANODE
CATHODE

CATHODE
COLLECTOR/ANODE
COLLECTOR/ANODE

STYLE 28:

PIN 1.

2
3
4.
5.
6
7
8

SW_TO_GND
DASIC_OFF
DASIC_SW_DET
GND

V_MON
VBULK
VBULK

VIN

DOCUMENT NUMBER: | 98ASB425645 P e e e s oo e LD o T
DESCRIPTION:| SOIC-8 NB PAGE 2 OF 2

onsemi and ONSEMI. are trademarks of Semiconductor Components Industries, LLC dba onsemi or its subsidiaries in the United States and/or other countries. onsemi reserves
the right to make changes without further notice to any products herein. onsemi makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does onsemi assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation
special, consequential or incidental damages. onsemi does not convey any license under its patent rights nor the rights of others.

© Semiconductor Components Industries, LLC, 2019

www.onsemi.com



http://www.onsemi.com/

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

ADDITIONAL INFORMATION

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



https://www.onsemi.com/site/pdf/Patent-Marking.pdf
https://www.onsemi.com/design/resources/technical-documentation
https://www.onsemi.com/
https://www.onsemi.com/support?utm_source=techdocs&utm_medium=pdf
https://www.onsemi.com/support/sales

