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PIN FUNCTION DESCRIPTION

Figure 1. Typical Application Example

Pin# | Pin Name Function Pin Description
1 CSS(dis) Soft-Start Discharge Soft-start capacitor discharge pin. Connect to the soft—start capacitor to reset it
before startup or during overload conditions.
Fmax Maximum frequency clamp | A resistor sets the maximum frequency excursion
Ctimer Timer duration Sets the timer duration in presence of a fault

4 Rt Minimum frequency clamp | Connecting a resistor to this pin, sets the minimum oscillator frequency reached
forVeg =1 V.

5 BO Brown-Out Detects low input voltage conditions. When brought above V|ach (4 V typically), it
fully latches off the controller.

6 FB Feedback Injecting current into this pin increases the oscillation frequency up to Fmax.

DT Deadtime A simple resistor adjusts the dead-time width
Skip/Disable Skip or Disable input Upon release, a clean startup sequence occurs if Vg < 0.3 V. During the skip
mode, when FB doesn’t drop below 0.3 V, the IC restarts without soft-start
sequence.

9 Fault Fault detection input When asserted, the external timer starts to countdown and shuts down the
controller at the end of its time duration. Simultaneously the Soft-Start discharge
switch is activated so the converter operating frequency goes up to protect
application power stage. This input features also second fault comparator with
higher threshold (1.5 V typically) that:

A) Speeds up the timer capacitor charging current 8 times — NCP1397A
B) latches off the IC permanently — NCP1397B
In both versions the second fault comparator helps to protect application in case
of short circuit on the output or transformer secondary winding.

10 GND Analog ground -

11 Mlower Low side output Drives the lower side MOSFET

12 Vee Supplies the controller The controller accepts up to 20 V

13 NC Not connected Increases the creepage distance

14 HB Half-bridge connection Connects to the half-bridge output

15 Mupper High side output Drives the higher side MOSFET

16 Vboot Bootstrap pin

The floating V¢ supply for the upper stage

WWW.onsemi.jp
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Figure 2. Internal Circuit Architecture (NCP1397A)
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MAXIMUM RATINGS

Rating Symbol Value Unit
High Voltage bridge pin, pin 14 VBRIDGE -1 to 600 \%
Floating supply voltage, ground referenced VBooT — VBRIDGE 0to 20 \%
High side output voltage VDRV(HI) VgRripce—0.3 to \Y,

Veoot+0.3

Low side output voltage VDRV(LO) -0.3t0 Vcct0.3 \%
Allowable output slew rate dVgRripGe/dt 50 V/ns
Power Supply voltage, pin 12 Vee 20 \%
Maximum voltage, all pins (except pin 11 and 10) - -0.3t0 10 \
Thermal Resistance Junction—to—Air, SOIC version Roia 130 °C/W
Storage Temperature Range - —60 to +150 °C
ESD Capability, Human Body Model (HBM) (All pins except HV pins) - 2 kv
ESD Capability, Machine Model (MM) - 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)

RAEREBRADAMLRRF, TNARIZHA—DEEZLBHRUESHYET, CHODEREZBRAIESE. T/N1 AOHEELEZEE

BN, FA—DRELEY, EEMICEEBERIITRERENDY ET.

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 meets latchup tests defined by JEDEC Standard JESD78.

WWW.onsemi.jp
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ELECTRICAL CHARACTERISTICS
(For typical values T3 = 25°C, for min/max values T3 = -40°C to +125°C, Max Tj = 150°C, V¢ = 12 V unless otherwise noted)

Symbol Rating Pin | Min | Typ | Max | Unit |
SUPPLY SECTION
Vee(on) Turn—on threshold level, V¢ going up 12 9.7 10.5 11.3 \Y
Veemin Minimum operating voltage after turn—on 12 8.7 9.5 10.3 \Y,
Vihoot(on) Startup voltage on the floating section 16-14 8 9 10 \Y
Vihoot(miny | Cutoff voltage on the floating section 16-14 7.4 8.4 9.4 \Y,
Istartup Startup current, Vcc < Vec(on) 12 - - 300 A
Vecgreset) | Vec level at which the internal logic gets reset 12 - 6.6 - \
lcc Internal IC consumption, no output load on pin 15/14 — 11/10, 12 - 4 - mA
Fsw = 300 kHz
lcco Internal IC consumption, 1 nF output load on pin 15/14 — 11/10, 12 - 11 - mA
Fsw = 300 kHz
lccs Consumption in fault or disable mode (All drivers disabled, 12 - 15 - mA
Rt = 34 kQ, RpT = 10 kQ)
VOLTAGE CONTROL OSCILLATOR (VCO)
Fsw(min) Minimum switching frequency, Rt = 34 kQ on pin 4, Vping = 0.8 V, 4 58.2 60 61.8 kHz
DT =300 ns
Fswmax) | Maximum switching frequency, Rimax) = 1.9 KQ on pin 2, Vping > 2 440 500 560 kHz
5.3V, Rt=34kQ, DT =300 ns
FBsw Feedback pin swing above which Af=0 6 - 5.3 - \%
DC Operating duty—cycle symmetry 11-15 48 50 52 %
Tdel1 Delay before driver restart from fault or disable mode - - 700 - ns
Tgel2 Delay before driver restart after Vcc(on) event (Note 4) - - 11 - us
Vref(RY) Reference voltage for Rt pin 4 2.18 2.3 2.42 \Y
FEEDBACK SECTION
R Internal pulldown resistor 6 - 20 - ke
VEB(min) Voltage on pin 6 below which the FB level has no VCO action 6 - 11 - \%
VEB(off) Voltage on pin 6 below which the controller considers the FB fault 6 240 280 320 mV
VEBofithyste) | Feedback fault comparator hysteresis 6 - 45 - mV
DRIVE OUTPUT
T, Output voltage risetime @ C_ = 1 nF, 10-90% of output signal 15-14/11-10 - 40 - ns
Tt Output voltage falltime @ C| = 1 nF, 10-90% of output signal 15-14/11-10 - 20 - ns
RoH Source resistance 15-14/11-10 - 13 - Q
RoL Sink resistance 15-14/11-10 - 55 - Q
Tgead Deadtime with Rp = 10 kQ2 from pin 7 to GND 7 250 290 340 ns
Tdead(max) | Maximum deadtime with Rpt = 82 k<2 from pin 7 to GND 7 - 2 - us
Tdead(min) | Minimum deadtime, Rpt = 3 k€2 from pin 7 to GND 7 - 100 - ns
Ihv(LEak) | Leakage current on high voltage pins to GND 14, 15,16 - - 5 nA

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.

S, BHAERAENRY, BHINETRA FEEFICHTIERHHFUETRLTVEY, BELSEHTTHRBEET

(BER)
BE/NT A—
S =Bl

BRMFETRL TV S ZER OB VNEEAHYFET,

3. The IC does not activate soft—start (unless the feedback pin voltage is below 0.3 V) when the skip/disable input is released, this is for skip
cycle implementation.
4. Guaranteed by design.

WWW.onsemi.jp
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NCP1397A/B, NCV1397A/B

ELECTRICAL CHARACTERISTICS (continued)
(For typical values T3 = 25°C, for min/max values Tj = —40°C to +125°C, Max T; = 150°C, V¢ = 12 V unless otherwise noted)

Symbol Rating Pin | Min | Typ | Max Unit |
TIMERS
ltimer1 Timer capacitor charge current during feedback fault or when 3 150 175 190 HA
Vref(rault) < Vping < Vref(ocP)
limer2 Timer capacitor charge current when Vping > Viefocp) (Icharge1 + 3 11 1.3 15 mA
Icharge2) — A version only
Ttimer Timer duration with a 1 uF capacitor and a 1 MQ resistor, limer1 3 - 24 - ms
current applied
TiimerR Timer recurrence in permanent fault, same values as above 3 - 14 - s
Viimer(on) | Voltage at which pin 3 stops output pulses 3 3.8 4 4.2 \%
Viimer(offy | Voltage at which pin 3 restarts output pulses 3 0.95 1 1.05 \Y
Rss(dis) Soft-start discharge switch channel resistance 1 - 100 - Q
PROTECTION
Vref(skip) Reference voltage for Skip/Disable input (Note 4) 8 630 660 690 mV
Hyste(skip) | Hysteresis for Skip/Disable (Note 4) 8 - 45 - mV
Vref(Faulty | Reference voltage for Fault comparator 9 0.99 1.04 1.09 \
Hyste(raulry | Hysteresis for fault comparator input 9 - 60 - mV
Vref(ocP) Reference voltage for OCP comparator 9 1.47 1.55 1.63 \%
Hysteocp) | Hysteresis for OCP comparator input 9 - 90 - mV
Tpisable) | Propagation delay from disable input to the drive shutdown 8 - 60 100 ns
IBOpias) Brown-Out input bias current 5 - 0.02 - uA
VBO Brown-Out level 5 0.99 1.04 1.09 \
IBO Hysteresis current, Vpins > VBO 5 25 28 31 uA
Vlatch Latching voltage 5 3.7 4 4.3 \Y
Tsp Temperature shutdown - 140 - - °C
Tsp(hyste) | Hysteresis - - 30 - °C

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.

(BER)

BANTA—2(E, FHGRBRNENRY

STEICIE, BERMHEETRL TV AHMEERONGVEENHY ET,

3. The IC does not activate soft-start (unless the feedback pin voltage is below 0.3 V) when the skip/disable input is released, this is for skip
cycle implementation.

4. Guaranteed by design.

WWW.onsemi.jp
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Figure 25. The Simplified VCO Architecture
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Figure 26. The OPAMP Arrangement Limits the
VCO Modulation Signal between 0.5 and 2.3V
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Figure 27. Maximal Default Excursion,
Rt = 41 kQ on Pin 4 and Rgmax) = 1.9 kQ on Pin 2
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Figure 28. Here a Different Minimum Frequency was
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Figure 29. Maximum Switching Frequency Resistor
Selection Depending on the Adopted Minimum
Switching Frequency
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Figure 30. Minimum Switching Frequency Resistor
Selection (Fpyin = 100 kHz to 500 kHz)
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Figure 31. Minimum Switching Frequency Resistor
Selection (Fmin = 20 kHz to 100 kHz)
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Figure 32. Deadtime Resistor Selection
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Figure 33. Thanks to the FB Configuration, Loop
ORing is Easy to Implement
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Figure 34. Feedback Configuration Using Direct Connection to the Rt Pin
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Figure 35. Feedback Configuration Using Direct Connection to the Rt Pin — No Open FB Loop Detection
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Figure 37. Soft-Start Components Arrangement
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Figure 38. A Typical Startup Sequence onaLLC
Converter Using NCP1397
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Figure 39. Typical Oscillator Waveforms
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Figure 40. The Internal Brown-out Configuration with
an Offset Current Source

WWW.onsemi.jp
18


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

NCP1397A/B, NCV1397A/B

450 16.0 351V
\\ /N\
350 120 > \\ 250V —
g / A\
s S _
= 250 i 8.0 Vin / \
ST v N
—
g2 ® / \
150 4.0 // \\
/ N
50 0 / \
BO
20 60 u 100 u 140 u 180

time in seconds
Figure 41. Simulation Results for 350 / 250 ON / OFF Levels
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Figure 42. Adding a Comparator on the BO Pin Offers a way to Latch—off the Controller
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Figure 43. Fault Input Logic for NCP1397A
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Figure 44. Fault Input Logic for NCP1397B
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Figure 45. A Resistor Can Easily Program the Capacitor Discharge Time
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Figure 46. Skip Cycle Can Be Implemented Via Two
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Figure 47. At Power On, Output A is First Activated and the Frequency Slowly Decreases Based on the Soft-Start
Capacitor Voltage
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Figure 48. When the V¢ is to Low, All Pulses are Stopped Until V¢ Goes Back to the Startup Voltage
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Figure 49. The Internal High—-voltage Section of the NCP1397
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ORDERING INFORMATION

Device Package Shippingt
NCP1397ADR2G
NCV1397ADR2G* SOIC-16, Less Pin 13
NCP1397BDR2G (Pb-Free) 2500/ Tape & Reel
NCV1397BDR2G*

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging

Specification Brochure, BRD8011/D.
*NCV Prefix for Automotive and Other Applications Requiring Unique Site and Control Change Requirements; AEC-Q100 Qualified and PPAP

Capable.
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MECHANICAL CASE OUTLINE ON Semiconductor®
PACKAGE DIMENSIONS

SOIC-16 NB, LESS PIN 13
CASE 751AM-01
ISSUE O
SCALE 1:1 DATE 20 AUG 2007

< D »»—A] NOTES:
B] 1. DIMENSIONING AND TOLERANCING PER ASME
E

'hs H H !H H H ﬁ Y14.5M, 1994,

2. CONTROLLING DIMENSION: MILLIMETERS.

3. DIMENSION b DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE PROTRUSION SHALL BE
0.13 TOTAL IN EXCESS OF THE b DIMENSION AT

- - MAXIMUM MATERIAL CONDITION.
o 4. DIMENSIONS D AND E DO NOT INCLUDE MOLD
5 PROTRUSIONS.
ﬂ Hil H | H H H H 5. MAXIMUM MOLD PROTRUSION 0.15 PER SIDE.
1 8

u

4
T’IL—O

MILLIMETERS
[©z@BO] T Lo s o e
|€B|0.25®| T |A©|B®| A 010 | 025
b | 035 | 049
C | 019 | 025
Al hx 450 D | 9.80 | 10.00
C| SEATING "‘ x 45 E | 380 [ 400
o s 14 Tl B
[ { H | 580 | 620
tI.JILIILIILIZZLIILIILIILIII—L A I3 ) h [ 025 050
f f ‘( ~— L[ 040 [ 125
M M 0°] 7°
GENERIC
SOLDERING FOOTPRINT MARKING DIAGRAM*
, 6.40 6§ A AAHEH
15X 1 12“__, XXXXXXXXXG
' AWLYWW
—p 16 ]
Ll: RELELLEEEE
S Tl:l — XXXXX = Specific Device Code
’ ! A = Assembly Location
] WL = Wafer Lot
B B Y = Year
L1 (- WW = Work Week
] | — 1.27 G = Pb-Free Package
] e PITCH *This information is generic. Please refer
to device data sheet for actual part
s 9 -E—T marking. Pb-Free indicator, “G”, may
or not be present.
DIMENSIONS: MILLIMETERS
DOCUMENT NUMBER: | 98AON25333D Frinod versns aro unconuolod except whon aesmoad -CONTROLLED COPY-nredr o
DESCRIPTION:| SOIC-16 NB, LESS PIN 13 PAGE 1 OF 1
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