NCP1392B, NCP1392D

High-Voltage Half-Bridge
Driver with Inbuilt

Oscillator
. - . ON Semiconductor®
The NCP1392B/D is a self-oscillating high voltage MOSFET
driver primarily tailored for the applications using half bridge WWW. onsemi.com

topology. Due to its proprietary high-voltage technology, the driver
accepts bulk voltages up to 600 V. Operating frequency of the driver

can be adjusted from 25 kHz .to 480 kHz using alsimgsistor. D'\f:gg;Nl\/(las

Adjustable Brown-out protection assures correctkbubltage

operating range. An internal 100 ms or 12.6 ms PFC delay timer 8 fHA

guarantee that the main downstream converter witlimed on in the soic-8 Iﬁ?/%/’\;v

time the bulk voltage is fully stabilized. The deiprovides fixed CASE 751

dead time which helps lowering the shoot-througne. 100 HH

Features 1392x = Specific Device Code

e Wide Operating Frequency Range — from 25 kHz to 1489 x=BorD

e Minimum frequency adjust accuraey3% f z CVS;ZT&'K Location

® Fixed Dead Time — 0.@s or 0.3us \% = Year

e Adjustable Brown—out Protection for a Simple PFGdégation WW- - = Work Week

. . = Pb-Free Package

® 100 ms or 12.6 ms PFC Delay Timer

e Non-latched Enable Input

® |nternal 16 V \&c Clamp PINOUT DIAGRAM

® | ow Startup Current of 5QA

® 1 A/0.5 A Peak Current Sink / Source Drive Caliigbi vee—e — Vboot

e Operation up to 600 V Bulk Voltage Rt— — Mupper

® |nternal Temperature Shutdown BO ] — HB

® SOIC-8 Package GND ] 1 Mlower

® These are Pb—Free Devices

Typical Applications

e Flat Panel Display Power Converters ORDERING INFORMATION

e [ow Cost Resonant SMPS Device Package Shipping T

e High Power AC/DC Adapters for Notebooks NCP1392BDR2G soIC-8 2500 /

e Offline Battery Chargers (Pb-Free) Tape & Reel

e Lamp Ballasts NCP1392DDR2G | SOIC-8 2500 /
(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.

© Semiconductor Components Industries, LLC, 2016 1 Publication Order Number:
March, 2016 — Rev. 4 NCP1392/D



AC
OUTPUT

PFC FRONT STAGE

NCP1392B, NCP1392D

Rbo2, §
Rf

Rfmax

L 2 L
9O
Rbol .
<
M1
Dboot
Cboot | — a DC
4 l— = A OUTPUT
—e +
p— .
®—vce  Vboot ‘], —O
+ Rt Mupper
T o
Cbulk Bo HB \ 4
T —GND  Miower M2
NCP1392 — 1 A
J—
3 |

Rfstart

qcss
®

4
Figure 1. Typical Application Example :I

PIN FUNCTION DESCRIPTION

Pin# | Pin Name Function Pin Description

1 Vee Supplies the Driver The driver accepts up to 16 V (given by internal zener clamp)

2 Rt Timing Resistor Connecting a resistor between this pin and GND, sets the operating frequency

3 BO Brown—-Out/Enable Input Brown-Out function detects low input voltage conditions. Enable Input, when
brought above Vref_EN, stops the driver. Operation is then restored (without any
delay) when BO pin voltage drops by EN_Hyste below Vref_EN.

4 GND IC Ground

5 Mlower Low-Side Driver Output Drives the lower side MOSFET

6 HB Half-Bridge Connection Connects to the half-bridge output

7 Mupper High-Side Driver Output Drives the higher side MOSFET

8 Vboot Bootstrap Pin The floating supply terminal for the upper stage

WWW. onsemi.com
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Figure 2. Internal Circuit Architecture (B Version)
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NCP1392B, NCP1392D

MAXIMUM RATINGS TABLE

Symbol Rating Value Unit
Vbridge | High Voltage Bridge Pin — Pin 6 -1 to +600 \Y,
Vboot - | Floating Supply Voltage 0to 20 \Y,
Vbridge
VDRV_HI | High-Side Output Voltage Vbridge - 0.3 to \%
Vboot + 0.3
VDRV_LO | Low-Side Output Voltage -0.3to Ve +0.3 \%
dVbridge/dt | Allowable Output Slew Rate +50 V/ins
Icc Maximum Current that Can Flow into V¢ Pin (Pin 1), (Note 1) 20 mA
V_Rt Rt Pin Voltage -0.3t05 \%
Maximum Voltage, All Pins (Except Pins 4 and 5) -0.3t0 10 \%
Reja Thermal Resistance Junction—to—Air, IC Soldered on 50 mm?2 Cooper 35 um 178 °C/W
Reja Thermal Resistance Junction—to—Air, IC Soldered on 200 mm?2 Cooper 35 um 147 °C/W
Storage Temperature Range —60 to +150 °C
ESD Capability, Human Body Model (All Pins Except HV Pins 6, 7 and 8) 2.0 kv
ESD Capability, Human Body Model (HV Pins 6, 7 and 8) 15 kv
ESD Capability, Machine Model 200 \Y,

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.

1. This device contains internal zener clamp connected between V¢ and GND terminals. Current flowing into the V¢ pin has to be limited
by an external resistor when device is supplied from supply which voltage is higher than VCCjamp (16 V typically). The Icc parameter is
specified for VBO = 0 V.
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NCP1392B, NCP1392D

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

Characteristic | Pin | Symbol | Min |Typ |Max | Unit |

SUPPLY SECTION

Turn—On Threshold Level, Vcc Going Up 1 VCCon 10 11 12 \Y,

Minimum Operating Voltage after Turn—-On 1 VCCnin 8 9 10 \Y,

Startup Voltage on the Floating Section 1 Vbootgy 7.8 8.8 9.8 \%

Cutoff Voltage on the Floating Section, 1 Vbootmin 7 8 9 \Y,

Vcc Level at which the Internal Logic gets Reset 1 VCCreset - 6.5 - \Y,

Startup Current, Vcc < VCCop, 0°C = Typp < +125°C 1 Icc - - 50 A
Startup Current, Vcc < VCCop, —40°C = Tymp < 0°C 1 Icc - - 65 A
Internal IC Consumption, No Output Load on Pins 8/7 — 5/4, Fsw = 100 kHz 1 lccl - 2.2 - mA
Internal IC Consumption, 1 nF Output Load on Pins 8/7 — 5/4, Fsw = 100 kHz 1 lcc2 - 3.4 - mA
Consumption in Fault Mode (Drivers Disabled, Vcc > Vecminy, Rt = 3.5 kQ) 1 lcc3 - 2.56 - mA
Consumption During PFC Delay Period, 0°C < Tymp < +125°C lccd - - 400 uA
Consumption During PFC Delay Period, —40°C < Tgmp < 0°C lccd - - 470 uA
Internal IC Consumption, No Output Load on Pin 8/7 Fgyy = 100 kHz 8 lboot1 - 0.3 - mA
Internal IC Consumption, 1 nF Load on Pin 8/7 Fgyy = 100 kHz 8 lboot2 - 1.44 - mA
Consumption in Fault Mode (Drivers Disabled, Voot > VboOtmin) 8 lboot3 - 0.1 - mA
Vcc Zener Clamp Voltage @ 20 mA 1 VCCclamp 15.4 16 17.5 \Y

INTERNAL OSCILLATOR

Minimum Switching Frequency 2 Fsw min 2425 25 [25.75] kHz
(Rt =35 kQ on Pin 2 for D1 = 600 ns, R = 70 kQ on Pin 2 for D1 = 300 ns)

Maximum Switching Frequency (B Version), R; = 3.5 kQ on Pin 2, Dt = 600 ns 2 Fsw maxB 208 | 245 | 282 kHz
Maximum Switching Frequency (D Version), R; = 3.5 kQ on Pin 2, D1 = 300 ns 2 FswmaxD | 408 | 480 | 552 kHz
Reference Voltage for all Current Generations 2 Vyet RT 333 | 35 | 3.67 \

Internal Resistance Discharging Csoft—start 2 Rtdischarge - 500 - Q

Operating Duty Cycle Symmetry 57 DC 48 50 52 %

NOTE: Maximum capacitance directly connected to Pin 2 must be under 100 pF.

DRIVE OUTPUT

Output Voltage Rise Time @ CL = 1 nF, 10-90% of Output Signal 57 T, - 40 - ns

Output Voltage Fall Time @ CL = 1 nF, 10-90% of Output Signal 57 Ts - 20 - ns

Source Resistance 57 Ron - 12 - Q

Sink Resistance 57 RoL - 5 - Q

Deadtime (B Version) 57 TdeadB 540 | 610 | 720 ns

Deadtime (D Version) 57 TdeadD 260 | 305 | 360 ns

Leakage Current on High Voltage Pins to GND (600 Vdc) 6,7,8 IHV | eak - - 5 uA
PROTECTION

Brown-Out Input Bias Current 3 IBOpjas - 0.01 - A
Brown—-Out Level 3 VBO 0.95 1 1.05 \

Hysteresis Current, Vpinz < VBO 3 IBO 15.6 | 18.2 | 20.7 uA
Reference Voltage for EN Input (B Version) 3 Vet EN 1.9 2 2.1

EN Comparator (not available in D Version) - Vief EN_D - - -

Enable Comparator Hysteresis 3 EN_Hyste - 100 - mV

WWW. onsemi.com
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NCP1392B, NCP1392D

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

Characteristic |Pin | Symbol ’Vlin |Typ r\/lax | Unit
PROTECTION
Propagation Delay Before Drivers are Stopped 3 EN_Delay - 0.5 - us
Delay Before Any Driver Restart (B Version) - PFC Delay - 100 - ms
Delay Before Any Driver Restart (D Version) - PFC Delay - 12.6 - ms
Temperature Shutdown - TSD 140 - - °C
Hysteresis - TSDhyste - 30 - °C
Brown Out discharge time (B Version) (Note 2) - BOdisch - 50 - ms
Brown Out discharge time (D Version) (Note 2) - BOdisch - 6.3 - ms

2. Guaranteed by design.
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NCP1392B, NCP1392D

TYPICAL CHARACTERISTICS
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NCP1392B, NCP1392D

TYPICAL CHARACTERISTICS
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NCP1392B, NCP1392D

TYPICAL CHARACTERISTICS
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NCP1392B, NCP1392D

TYPICAL CHARACTERISTICS
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NCP1392B, NCP1392D

APPLICATION INFORMATION

The NCP1392 is primarily intended to drive low dosif

bridge applications and especially resonant haifiger

applications. The IC includes several features that help the
designer to cope with resonant SPMS design. All features

are described thereafter:

Wide Operating Frequency RangeThe internal
current controlled oscillator is capable to opemater
wide frequency range. Minimum frequency accuracy is
+3%.

Fixed Dead-Time The internal dead-time helping to
fight with cross conduction between the upper and
lower power transistors. Three versions with défer
dead time values are available to cover wide rarfige
applications.

PFC Timer: Fixed delay is placed to IC operation
whenever the driver restarts (Vg or BO_OK detect
events). This delay assures that the bulk voltaitjdes
stabilized in the time the driver provides pulsedie
outputs. Another benefit of this delay is that sloét
start capacitor will be full discharged before aestart.
Brown—-Out Detection: The BO input monitors bulk
voltage level via resistor divider and thus asstinas
the application is working only for wanted bulk tagje
band. The BO input sinks current of 182 until the
Vrefgp threshold is reached. Designer can thus adjust
the bulk voltage hysteresis according to the appitbo
needs.

e Non-Latched Enable Input The enable comparator
input is connected in parallel to the BO termiral t
allow the designer stop the output drivers wherdade
There is no PFC delay when enable input is relessed
skip mode for resonant SMPS applications and
dimming for light ballast applications are possible
e Internal V cc Clamp: The internal zener clamp offers
a way to prepare passive voltage regulator to ra@int
Vcc voltage at 16 V in case the controller is supplied
from unregulated power supply or from bulk capacito
e [ ow Startup Current : This device features maximum
startup current of 50A which allows the designer to
use high value startup resistor for applicationgmvh
driver is supplied from the auxiliary winding. Pawe
dissipation of startup resistor is thus signifitant
reduced.

Current Controlled Oscillator

The current controlled oscillator features a high—-speed

circuitry allowing operation from 50 kHz up to 9&6iz.

However, as a division by two internally creates the two Q

and Qoutputs, the final effective signal on output Mlower
and Mupper switches in half frequency range. ThOME

configured in such a way that if the current that flows out

from the Rt pin increases, the switching frequency gésss
up. Figure 28 shows the architecture of this cetitl

— é —e
A
— A\
O 2
Rsoft-start R¢ Vyef Rt
1 = — =
Csoft-start — - -
R¢ Fl I Delay I
:[ — A

From PFC Delay

Figure 28. The Internal Current Controlled Oscillat

The internal timing capacitor Ct is charged by current given by the discharge current sink capability. Discharge
which is proportional to the current flowing out from the sink is disabled when voltage on the timing capacitor

Rt pin. The discharging currenpt is applied when voltage
on this capacitor reaches 2.5 V. The output drivers arecurrent and thus also whole oscillator is disalledng the
disabled during discharge period so the dead timegth is

S Q A
=+ Lo
}_-H\ ) CLK
X o .
I: -< > Dead
| Time
A
PON From EN
Reset Cmp.

or Architecture

reaches zero and charging cycle starts again. fagiag

PFC delay period to keep the IC consumption beldduA.

WWW. onsemi.com
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NCP1392B, NCP1392D

This is valuable for applications that are supplfezh high accuracy. The designer also needs to limitimarm
auxiliary winding and V¢ capacitor is supposed to provide operatingand startup frequency. Athese parameters can be
energy during PFC delay period. adjustedusing few external components connected to the Rt

For the resonant applications and light ballast agfidins pin as depicted in Figure 29.
it is necessary to adjust minimum operating fregyemith

NCP1392

Fom——————— 1 TP b |
| [ |
I Rfmax I I I
§ Réstart : : : Robias :
| > [ |
| J\ { | | |
S ST T |
I (to secondary I I I
- | voltage regulator) | | |
Css | |
: I : TLV431 (to primary I

. current sensor)
I A = | 1= |
= = b N d

Voltage Feedback Current Feedback

Figure 29. Typical Rt Pin Connection

The minimum switching frequency is given by the Rt  The TLV431 shunt regulator is used in the exammmf
resistor value. This frequency is reached if there is nofigure 4to prepare current feedback loop. Diode D1 is used
optocoupler ocurrent feedback action and soft start period to enable regulator biasing via resistor Rbias. Total
has been already finished. The maximum switching saturation voltage of this solution is 1.25 + 0.6.85 V for
frequency excursion is limited by the R selection. Note ~ room temperature. Shottky diode will further decrease
that the Fax value is influenced by the optocoupler saturation voltage. Rfix — OCP resistor value, limits the
saturation voltage value. Resistor Rfstart together with maximum frequency that can be pushed by this regulation
capacitor gsprepares the soft start period after PFC timer loop. This parameter is not temperature stableusecaf the
elapsesThe Rt pin iggrounded via an internal switch during D1 temperature drift.
the PFC delay period to assure that the soft stquacitor
will be fully discharged via Rfstart resistor.

There is a possibility to connect other controldedlike
current control loop) to the Rt pin. The only omaitation

Brown-Out Protection
The Brown-0Out circuitry (BO) offers a way to protéuog
application from low DC input voltages. Below a given

lies in the Rt pin reference voltage which is Vef 3.5 V. level, the controller blocks the output pulses, above it, it

Used regulator has to be capable to work with voliager authorizes them. The internal circuitry, depicted by
than Vreky. Figure 30, offers a way to observe the high—volt@d&)

rail.
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NCP1392B, NCP1392D

20us
Filter

BO_OK to and gates

>
i Riower : ;
L Sw B
To PFC Delay
Iso l

High Level for BOdisch time after Vcc ON
Figure 30. The internal Brown—-Out Configuration wit ~ h an Offset Current Sink

A resistive divider made of Bperand Rower brings a internal BO_OK signal is high (PFC timer runs oromker
portion of the HV rail on Pin 3. Below the turn—-ltavel, and Mupper pulse), thgd sink is deactivated. As a result,
the 18.2uA current sink (IBO) is on. Therefore, the turn—on it becomes possible to select then—on and turn—dievels
level is higher than the level given by the division ratio via a few lines of algebra:
brought by the resistive divider. To the contrariiew the

IBO is on
R, R, * Rupper
Vrefgo = Vi - — - lgo - <—0wer (eq. 1)
Riower T Rupper Riower T Rupper
IBO is off
R
|
Vrefgg = Vo - e (eq. 2)

R lower +R upper

We can extract gyer from Equation 2 and plug it into Equation 1, tisetve for Rypper
\Y -V
= Vrefy, - bulkl bulk2 (eq. 3)
lso " (Vouke — Vrefao)

Viuie — Vrefg
Rupper = RIower ’ VrefBo ° (eq. 4)

If we decide to turn—on our converter fog 1 equals 350 V and turn it off forpike equals 250 V, then fogb = 18.2uA
and Vrego = 1.0 V we obtain:
Rupper= 5.494 M2
Riower = 22.066 K2

The bridge power dissipation is £006.517 M2 = 29 mW when front—end PFC stadgivers 400 VFigure 31 simulation
result confirms our calculations.

l:alower
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NCP1392B, NCP1392D
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Figure 31. Simulation Results for 350/250 ON/OFF Br  own—-Out Levels

The IBO current sink is turned ON for BOdisch tinfiea comparator is supposed to either hold e s$ink turned
any controller restart to let the BO input voltagiabilize ON (if the bulk voltage level is ngufficient) or let it turned
(there can be connected big capacitor to the BQt iupd the OFF (if the bulk voltage is higher tharmyk1)-

IBO is only 18.2uA so it will take some time to discharge). See Figures 10 - 13 for better understanding onthew
Once the BOdisch time one shoot pulse ends the BOBO input works.

Vbulk ON — — — — — — — — | }—‘L———} ——————————————————
Vbuk OFFf —— — — — — — — — — - — —
I \
Vbulk — |
|| \
A —————————— P
\ IBO is turned ON after Vcc_ON by
internal logic (for BOdisch time)
VBO [ |
|| \
\
\
\
BO_OK. ] }
| |
N A R ———————
I \
I \
Vcce — ‘
I \
I
| <BOdisch |
DRV_EN — }
I \

Figure 32. BO Input Functionality =V puik2 < Vbulk < Vbulk1
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NCP1392B, NCP1392D

Vbulk ON—} — — — — — — L/L —————————————————
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I \
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I \
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VBO || |
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I \
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Vcc i i i
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I \
[ \ PFCdelay
I K
DRV_EN - |
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Figure 33. BO Input Functionality -V

bulk2 < Voulk < Vpulk1, PFC Start Follows

Vbuk ON | -
Vbulk OFF——— = —————— } . 4‘ © " Checking VBO by activating B0
Vbulk ‘ ‘ A/ sink, released after BOdisch time
\ \ \
| / |
A |~~~ N!
| BOdisch |
> \
VBO . .
[ [
A\
‘ The drivers are activated with delay specify by
‘ PFCdelay after Vcc_ON, IBO sing has been
‘ turned OFF by BOdisch time after Vcc_ON, BO
BO OK . capacitor had enough time to charge
— I
| -/
Jo- A R
\ \
| |
Vce | !
V2
\
\
| PFCdelay
pa
’\
DRV_EN |
| |

Figure 34. BO Input Functionality — V

bulk > Vbulk1

WWW. onsemi.com

16



NCP1392B, NCP1392D

Vbulk ON-} — — — — — — — l_

Vbulk OFFf — — — — — — — - hbhB5Hoe_ -

Vbulk

IV ——— ——

VBO

BO_OK

Vcc

PFCdelay

DRV_EN

Figure 35. BO Input Functionality — V

Non-Latched Enable Input (B Version only)

This

bulk < Vpulk2 , PFC Start Follows

input offers other features to the NCP1392 lik

The non-latched input stops output drivers immediately dimming function for lamp ballasts (Figure 36) or skip

the BO terminal voltage grows above 2 V threshdlie

mode capability for resonant converters (Figures 37

enable comparator features 100 mV hysteresis so the BCand 39).
terminal has to go down below 1.9 V to recover IC operatio

Vbulk
N
N

§ Rupper

BO

R2
R3
Riower

1—vWv

Il
wJ

SW

|hyste l

Rt =

}—

r

Vee
Q2
R4
D1 Réstart
Ry
[
R1
Dimming Q1
Input

J—I_l—l_ Css

]

to AND gates
0.5us
Filter
VrefeN

20us to AND gates

Filter _T_’_

VieiBo

— To PFC Delay

High Level for BOdisch time after Vcc ON

NCP1392

GND | -

—

Figure 36. Dimming Feature Implementation Using Non latched Input on BO Terminal

WWW. onsemi.com

17



NCP1392B, NCP1392D

The dimming feature can be easily aid to the ballast In the same time the Q1 discharges soft start capacitor via
application by adding two bipolar transistors (Figure 14). diode D1. Ballast application is enabled (including
Transistor Q2ullup BO input when dimming signal is high.  soft-start phase) when dimming signal becomes lyaina

Vbulk
AN
to AND gates
0.5us
Rupper Filter >
VrefeN
bt BO
E‘F 0 20us to AND gates
Filter _T_._
>
Riower sw
Viefdo
— |hys:el
To PFC Delay
R2 Rt =
———
" High Level for BOdisch time after Vcc ON
- Ristart R,
» Voltage t NCP1392
AN Feedback
L et

1

iRl
Figure 37. Skip Mode Feature Implementation (Temper ature Dependent, Cost Effective)

Vee
R6 Vbulk to AND gates
0.5us 9
Filter ———————
01
VrefeN
Rupper
R2 R3
. to AND gates

I.J

20us
Filter >

Riower

Sw
Soft-Start After Skip (If Needed)

Ihyste
D1 Y

To PFC Dela
~—— “—— - Y

RS | —
|

o Iy —— —
l {1 High Level for BOdisch time after Ve ON
Cl I Restart
R
) - Voltage | ! NCP1392
AN Feedback
Q2

I

Figure 38. Skip Mode with Transistor Feature Implem  entation (Temperature Dependent, Cost Effective)
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NCP1392B, NCP1392D

Vee Vbulk

to AND gates
0.5us 9
Filter ———>—

R1
§ Rupper

Q1
R2 R3
BO
iRlower sw
|hystel

to AND gates

20us

fom !
J

To PFC Delay

Rt -

High Level for BOdisch time after Voc ON

4 L
> Ristart
AN Voltage NCP1392
AN Feedback
>

1
TLV431

Ry
Css GND | -

R4

Figure 39. Skip Mode Feature Implementation (Better ~ Accuracy)

Figures 37 and 39 shows skip mode feature Maximum frequency where soft-start begins:
implementation using NCP1392 driver. Voltage across 35-k-R,
resistor R1 (R4) increases when converter entghs llbad Ristart =
conditions. The enable comparator is triggered when o ]
voltage across R1 is higher than Vref EN + Vf(D1) for 1Nne soft-start duration is set by Css capacitor:
connectiorfrom Figure 37 (voltage across R4 is higher than co = SS yuration
1.24V for connection from figure 16). IC then peets S Rigan * 5

f Isi il B inal vol . . . .
Egltgyvtsi ;;T/ pulsing until BO terminal voltage decreases A resistor to set maximum frequency, if the optqaeuis

Note that enable comparator serves also as an automatifcully conductive is calculated by the following egion:

overvoltage protection. When bulk voltage is too high, the (—3.5 + Vce_sat) -k - R,
enable input is triggered via BO divider. Rera+rs) = " Frequency - R,—R, 0 -35 K+ K- Vg, ot

Following equations can be used for easy calanatof
devices connected to Rt pin:

.6
Frequency - R, — R, q—35 -k (eq. 6)

(ea.7)

(eq. 8)

Minimum frequency: The constants in the equations are as follows:
Version B: k = 244.40F, q = 0.555103
= ,;35—k (eg. 5) Version D: k = 478.4.05, q = 1.05310°
requency — q
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NCP1392B, NCP1392D

The High-Voltage Driver the upper side MOSFET. The:¥ for floating driver section

Figure 40 shows the internal architecture of the is provided by Goot capacitor that is refilled by external
high—voltagesection. The device incorporates an upper bootstrap diode.

UVLO circuitry that makes sure enouglga¥s available for

Boot

L N
L
1
|_
Pulse [ Level S Choot —
Trigger || Shifter _ r_'Hgd ||1—
> R I LS A —
[
uv l ? HB
m
I I I I Detect o
*_ DbﬂO[
DEAD TIME from PEC Vee
I I I I Delay ol

E
\
M
L
F——»
5

g—
\
—

from latch
high if OK

Figure 40. The Internal High—-Voltage Section of the  NCP1392

The A and B outputs are delivered by the interrgitlas matching between these propagating signals. As statieel in t
depicted inblock diagram. This logic is constructed in such maximum rating section, the floating portion can go up to
a way that the Mlower driver starts to pulse fiftemany 600 Vdc and makes the IC perfectly suitable folirodf
driver restart. The bootstrap capacitor is therged during  applications featuring a 400 PFC front—end stage.
first pulse. A delay is inserted in the lower taiensure good
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STYLE 1:
PIN1. EMITTER
COLLECTOR
COLLECTOR
EMITTER
EMITTER
BASE
BASE
EMITTER

PNOOrOP

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

eNOO 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
PIN 1
2

3

4

5

6

7

8

STYLE

PIN 1.

STYLE

PIN 1.

STYLE

PIN 1.

PNOOrOP

2
3
4.
5.
6
7
8

PNOO LGN

17:
. VcC
. V20uT
. V1oUuT
. TXE
. RXE
. VEE
. GND
. ACC

21:
CATHODE 1
CATHODE 2
CATHODE 3
CATHODE 4
CATHODE 5
COMMON ANODE
COMMON ANODE
CATHODE 6

25:

VIN
N/C
REXT
GND
10UT
10UT
10UT
10UT

29:

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

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. GATE1
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 PIN1. 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. LINE 2 OUT
6. I/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. GATE 1
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STYLE 4:

PIN 1.

PNOOP O

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 LGN

SOURCE
SOURCE
SOURCE
GATE
DRAIN
DRAIN
DRAIN
DRAIN

STYLE 16:

PIN 1.

PNOO AP

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.

@NDGA BN

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
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