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HFCO0310A

Configurable, Fixed-Frequency Flyback
Controller Suitable for SiC MOSFETs

DESCRIPTION

The HFCO0310A is a flyback controller with
configurable fixed-frequency operation. The
controller uses peak current mode to provide
excellent transient response and ease loop
compensation. When the output power (Pour)
decreases, leading to the FB voltage (Veg) to
drop to the falling FB threshold at which the
regulator enters burst mode (Ves sur L), the
controller enters burst mode to reduce standby
power consumption.

An external capacitor connected between the
FSET and GND pins configures the switching
frequency (fsw). Otherwise, the HFC0310A uses
a frequency shaping function to significantly
reduce the noise level and EMI filter cost.

The HFCO310A provides various protections,
including thermal shutdown, VCC voltage (Vcc)
under-voltage lockout (UVLO), overload
protection (OLP), over-voltage protection (OVP),
and short-circuit protection (SCP).

The HFCO0310A is available in an SOIC-8
package.

FEATURES

e Configurable Switching Frequency (fsw) Up
to 600kHz

e High Clamped DRV Voltage (Vorv), Suitable

for SiC MOSFETs

Frequency Shaping

Current Mode

Very Low Start-Up Current (Ist)

Very Low Standby Power Consumption via

Active Burst Mode

Internal Leading-Edge Blanking (LEB)

Built-In Soft Start (SS)

Internal Slope Compensation

External Protection with Recovery

Hysteresis on the PRO Pin

Over-Temperature Protection (OTP)

e VCC Voltage (Vcc) Under-Voltage Lockout
(UVLO) with Hysteresis
Over-Voltage Protection (OVP) on VCC

o Time-Based Overload Protection (OLP)

e Short-Circuit Protection (SCP)

APPLICATIONS

e Switched-Mode Power Supplies (SMPS)
e Industry and Solar Auxiliary Power Supplies

All MPS parts are lead-free, halogen-free, and adhere to the RoHS directive.
For MPS green status, please visit the MPS website under Quality
Assurance. “MPS”, the MPS logo, and “Simple, Easy Solutions” are
trademarks of Monolithic Power Systems, Inc. or its subsidiaries.

HFCO0310A Rev. 1.0

MonolithicPower.com 1

1/15/2025 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2025 MPS. All Rights Reserved.



mP HFCO0310A - FIXED-FREQUENCY FLYBACK CONTROLLER FOR SIC MOSFETS

TYPICAL APPLICATION
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mP HFCO0310A - FIXED-FREQUENCY FLYBACK CONTROLLER FOR SIC MOSFETS

ORDERING INFORMATION

Part Number* Package Top Marking | MSL Rating
HFC0310AGS SOIC-8 See Below 2

* For Tape & Reel, add suffix -Z (e.g. HFCO0310AGS-2).

TOP MARKING

HFC0310A
LLLLLLLL
MPSYWW

MPS: MPS prefix

Y: Year code

WW: Week code
HFCO0310A: Part number
LLLLLLLL: Lot number

PACKAGE REFERENCE
TOP VIEW

FSET D: O :D FB

SOIC-8
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HFCO0310A - FIXED-FREQUENCY FLYBACK CONTROLLER FOR SIC MOSFETS

PIN FUNCTIONS

Pin # Name |Description

1 FSET Switching frequency setting. Connect a capacitor between the FSET and GND pins to
set the switching frequency (fsw) up to 600kHz.

> Vielo IC power supply. Connect the VCC pin to a bulky capacitor and a ceramic capacitor for
most applications.

3 NC Not connected.

4 DRV Driver signal output.

5 CS Primary current sense.

6 PRO Protection management. Pull up the PRO pin to shut down the IC with hysteresis.

7 GND Ground.
Feedback. The output voltage (Vout) from the external compensation circuit is fed into the

8 FB FB pin. FB and the current-sense signal from the source determine the pulse-width
modulation (PWM) duty cycle. Burst mode and overload protection (OLP) are also detected
on FB.

ABSOLUTE MAXIMUM RATINGS @

Thermal Resistance @ 6;a Oic

VCC or DRV to GND..................... -0.3V to +30V SOIC-8..eeveeieeeeeeeeee 96...... 45... °C/W
All other pinsto GND .........cccceeee.... -0.3Vto +7V
Continuous power dissipation (Ta = 25°C) @ Notes:
sOIC-8 1.3W 1) Exceeding these ratings may damage the device.
O S 2) The maximum allowable power dissipation is a function of the
JunCtlon temperature (TJ) ......................... 150 C maximum junction temperature, T; (MAX), the junction-to-
Lead temperature ..o, 260°C _?_mb_li_er:]nt therr_nal "ESiitaani Bia, atnd the ambientdt_empe{_ature{
_AN° o a- The maximum allowable continuous power dissipation a
Storage temperature................ 60°C to +150°C any ambient temperature is calculated by Pp (MAX) = (T
. (MAX) - Ta) / ;1. Exceeding the maximum allowable power
ESD Ratlngs dissipation can cause excessive die temperature, which may
Human body model (HBM) 2kV cause the controller to go into thermal shutdown. Internal
N thermal shutdown circuitry protects the device from permanent
Charged-device model (CDM) ........ccc........ 750V damage.
. . 3) The device is not guaranteed to function outside of its operating
Recommended Operating Conditions @ conditions.
Vee to GND 18V to 23V 4) Measured on a JESD51-7, 4-layer PCB.
cclOGND ..o

Operating junction temp (T;).....-40°C to +125°C

HFCO0310A Rev. 1.0
1/15/2025
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mP5 HFCO0310A - FIXED-FREQUENCY FLYBACK CONTROLLER FOR SIC MOSFETS

ELECTRICAL CHARACTERISTICS

Vce = 20V, T; =-40°C to +110°C, min and max values are guaranteed by characterization, typical
values are tested at 25°C, unless otherwise noted.

Parameter

| Symbol | Conditions

| Min | Typ | Max | Unit

Driving Signal (DRV Pin)

Sourcing resistor RH 13 23 35 Q
Sinking resistor RL 7 13 17 Q

. . Vcec =Vee L+ 0.1V 14.5 \
High driver voltage VHiGH Voo = 20V 144 | 152

Supply Voltage Management (VCC Pin)

recharge threshold

Vcc upper turn-on/-off threshold Vce H 158 | 178 | 19.6 V

Vcc lower turn-on/-off threshold Vce L 14.2 | 15.7 | 17.2 V

Vcc under-voltage lockout Vee H -

(UVLO) hysteresis Vee L 1.6 2 2.4 v
Vece = Vee H - 0.5V,

Start-up current Ist before start-up 10 22 34 A

Vcc clamp threshold Vce_cLavp 24

Vcc over-voltage protection

(OVP) threshold Vce_ovp 246 | 26.3 | 28.6

Ve protection-enabled Vcc_RECHG 9.6 10.6 11.6 \/

Internal IC consumption
(protection phase)

IprO Vce = 10V

12 19 A

Feedback Management (FB Pin)

Internal FB pull-up resistor Rrs 125 | 145 17 kQ
Internal FB pull-up voltage VEeB_up 425 | 455 | 4.85 Vv
FB to current-setting point

division ratio 7P IFe_oiv 3 35 4 i
Internal soft-start time tss 6 ms
Falling FB threshold at which

the controller enters burst VFB_BUR_L 0.43 0.5 0.57 \
mode

Rising FB threshold at which

the cgntroller exits burst mode | VFE-EURM 066 | 073 | 08 v
Overload setting point VoLp 3.5 3.75 4 V
Overload delay time toELAY fsw = 100kHz 82 ms

Timing Capacitor (FSET)

Maximum voltage on the FSET

period ®

capacitor VESET_MAX 0.82 | 0.87 | 0.92 \Y
Source current lrseT 40 55 65 A
FSET capacitor discharge time

(active at driver turn-on) toiscH 500 ns
Frequency spread spectrum % of
(FSS) shaping range Rshapine 4 fsw
Frequency shaping modulation tSHAPING 256 cycles

Current-Sampling Management (CS Pin)

Leading-edge blanking (LEB)

period for current sensor tEs1 155 | 230 | 300 ns
LEB period for short-circuit

protection (SCP) tLEB2 145 210 280 ns
Maximum current-setting point Vcs_max 0.87 | 0.94 | 1.02 V

HFCO0310A Rev. 1.0
1/15/2025
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mP5 HFCO0310A - FIXED-FREQUENCY FLYBACK CONTROLLER FOR SIC MOSFETS

ELECTRICAL CHARACTERISTICS (continued)

Vce = 20V, T; =-40°C to +110°C, min and max values are guaranteed by characterization, typical
values are tested at 25°C, unless otherwise noted.

Parameter Symbol | Conditions Min Typ Max Unit
SCP setting point Vscp 1.53 1.64 1.84 \Y/
I'rgtrf]:)”a' slope compensation Srave | fow = 100kHz 27 | 42 | 57 | mvigs
Protection Management (PRO Pin)
PRO pin voltage VPro 3 3.25 35 V
PRO pin hysteresis VPRO_HYS 0.2 V
Thermal Shutdown
Thermal shutdown threshold ® 150 °C
Thermal shutdown recovery o

. 40 C
hysteresis ©

Note:
5) This parameter is guaranteed by design.

HFCO0310A Rev. 1.0 MonolithicPower.com 6
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mps HFCO0310A — FIXED-FREQUENCY FLYBACK CONTROLLER FOR SIC MOSFETS

TYPICAL CHARACTERISTICS

Vce = 20V, unless otherwise noted.
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mps HFCO0310A — FIXED-FREQUENCY FLYBACK CONTROLLER FOR SIC MOSFETS

TYPICAL CHARACTERISTICS (continued)

Vce = 20V, unless otherwise noted.
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mP HFCO0310A — FIXED-FREQUENCY FLYBACK CONTROLLER FOR SIC MOSFETS

TYPICAL CHARACTERISTICS (continued)

Vce = 20V, unless otherwise noted.

Internal Slope Compensation
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mP HFCO0310A — FIXED-FREQUENCY FLYBACK CONTROLLER FOR SIC MOSFETS

TYPICAL PERFORMANCE CHARACTERISTICS

Performance waveforms are tested on the evaluation board. Vv = 1000Vpc, Vour: = 12.5V,
lout1 = 3A, Vouts = 12.5V, louT? =3A, Vouts = 24V, louts = 0.1A, Ta = 25°C, unless otherwise noted.
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mP HFCO0310A — FIXED-FREQUENCY FLYBACK CONTROLLER FOR SIC MOSFETS

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Performance waveforms are tested on the evaluation board. Viv = 1000Vpc, Vour: = 12.5V,
lout1 = 3A, Vouts = 12.5V, louts = 3A, VouTts = 24V, louts = O.lA, Ta = 25°C, unless otherwise noted.
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mP HFCO0310A — FIXED-FREQUENCY FLYBACK CONTROLLER FOR SIC MOSFETS

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Performance waveforms are tested on the evaluation board. Vin = 1000Vpc, Vout: = 12.5V,
lout1 = 3A, Vouts = 12.5V, louts = 3A, VouTts = 24V, louts = O.lA, Ta = 25°C, unless otherwise noted.
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mP HFCO0310A - FIXED-FREQUENCY FLYBACK CONTROLLER FOR SIC MOSFETS

FUNCTIONAL BLOCK DIAGRAM
| |
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Figure 1: Functional Block Diagram
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HFCO0310A - FIXED-FREQUENCY FLYBACK CONTROLLER FOR SIC MOSFETS

OPERATION

The HFCO0310A incorporates all the necessary
features to build a reliable switch-mode power
supply. Its high level of integration requires very
few external components. The device provides
burst mode to minimize standby power
consumption at light loads. Protection features
including auto-recovery for overload protection
(OLP), short-circuit protection (SCP), over-
voltage protection (OVP), or thermal shutdown
for over-temperature protection (OTP) contribute
to a safer converter design without increasing
circuit complexity.

Pulse-Width Modulation (PWM) Operation

The HFCO0310A is a fully integrated converter
with adjustable-frequency, peak current mode
control,  pulse-width  modulation (PWM)
switching regulators. The output voltage (Vour) is
measured at the FB pin through a voltage
resistor divider, amplifier, and optocoupler. The
voltage at FB (Veg) is compared to the internally
measured switch current to control Vour. The
external MOSFET turns on at the beginning of
each clock cycle. The inductor current (l.)
increases until it reaches the value set by Ves,
then the external MOSFET turns off.

Start-Up and Vcc Under-Voltage Lockout
(UVLO)

During start-up, the start-up current (Isy)
indicates the IC consumption, and the current
supplied through the start-up resistor charges
the VCC capacitor (Cvcc).

The IC starts switching and the operating current
increases when the VCC voltage (Vcc) reaches
its upper turn-on/-off threshold (Vcc w). At this
point, the transformer’s auxiliary winding powers
the IC. When Vcc drops below its lower turn-on/-
off threshold (Vcc 1), the controller stops
switching, and the current through the start-up
resistor charges Cvcc again.

Vee Auxiliary winding supply

VDRV

Driver pulses

ML,

Figure 2: Vcc UVLO

The lower threshold of Vcc under-voltage lockout
(UVLO) decreases from Vcc . to the Vec
protection-enabled recharge threshold
(Vce_reche) if fault conditions occur, such as OLP,
OVP, and OTP.

High DRV Voltage

The high DRV voltage (Vorv) is clamped at the
high driver voltage (Vuich, typically 15.2V) when
Ve exceeds Vee w. It is recommended to select
20kQ for the resistor connected between the
DRV and CS pins (Res).

Soft Start (SS)

To reduce stress on the primary MOSFET and
secondary diode during start-up and to smoothly
establish Vour, the HFCO0310A provides an
internal soft-start (SS) circuit that gradually
increases the primary current-sense threshold.
This threshold determines the MOSFET’s peak
current during start-up. The power switching
device’s pulse-width progressively increases to
establish optimal operating conditions until the
feedback control loop takes charge. Figure 3
shows soft start.

Slope Comp

+

+
. [« FB/lp oy
- min -

[€— Soft-start Vcs

Figure 3: Soft Start

HFCO0310A Rev. 1.0

MonolithicPower.com 14

1/15/2025 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2025 MPS. All Rights Reserved.



me

HFCO0310A - FIXED-FREQUENCY FLYBACK CONTROLLER FOR SIC MOSFETS

Switching Frequency with Shaping
The capacitor between the FSET and GND pins
sets the HFC0310A’s switching frequency (fsw).
fsw can be calculated with Equation (1):
1
fSW = (In HZ) (1)

¢ +Cx VESET MAX

DISCH " lrseT
The capacitor must be placed close to FSET and
GND to ensure stable frequency.

Frequency shaping reduces EMI by spreading
the energy across the shaping frequency
(tsmaping) range. Figure 4 shows the frequency
shaping circuit, where tspaping IS about 256
switching cycles.

fOSC A

+4%

-4%

h
A

- tsnaping = 256 switching cycles 4
Figure 4: Frequency Shaping
Slope Compensation
Slope compensation is added to avoid
subharmonic oscillation. If there is a longer on

time (ton), then higher compensation voltage is
added to the real current-sensing voltage.

Slope compensation (Vrave) can be calculated
with Equation (2):

Vramp = Don X (Sgayp X 10ps) (inmV) — (2)
Where the on time duty is Don.

Over-Voltage Protection (OVP)

Monitoring the VCC pin with a delay time of
about 20us allows the HFC0310A to enter OVP
under an over-voltage (OV) condition when Vcc
exceeds its OVP threshold (Vcc ovwe). The
HFCO310A resumes operation after the fault is
removed.

Overload Protection (OLP)

The HFCO0310A continuously monitors the FB
pin. If FB is pulled up to the overload setting point
(Vorp) and the fault signal is still present after a
switching cycle delay of 8,192 cycles passes,

then the HFCO310A shuts down. Once the fault
is removed, the power supply resumes operation.

Short-Circuit Protection (SCP)

By monitoring the CS pin, the HFC0310A shuts
down when CS voltage (Vcs) exceeds the SCP
setting point (Vscp) to indicate a short circuit. The
HFCO0310A then enters a safe low-power mode
(LPM) to prevent any significant thermal or
stress damage. Once the fault disappears, the
power supply resumes operation.

Thermal Shutdown

If the IC temperature exceeds the thermal
shutdown threshold, then OTP is triggered. Once
the junction temperature (T;) drops to the
thermal shutdown recovery threshold, the IC
resumes operation.

Burst Mode

To minimize standby power consumption, the
HFCO0310A implements burst mode at no load or
light loads. As the load decreases, Vs
decreases. The IC stops switching when Veg
drops below its lower threshold (Veg sur ). Then
Vour drops at a rate dependent on the load,
causing Vegs to rise again due to the negative
feedback control loop. Once Ves exceeds its
upper threshold (Ves_sur_+), the switching pulse
resumes. Veg then decreases and the whole
process repeats. Burst mode alternately enables
and disables the MOSFET’s switching pulse. As
a result, switching loss at no-load or light-load
conditions is significantly reduced.

Figure 5 shows the signals generated by burst
mode.

DRV

FB

VEBs_BUR_H

VEB_BUR_L

Figure 5: Burst Mode

PRO Pin

The PRO pin provides additional protection
against abnormal conditions. Apply PRO for
input OVP or other protections. After VCC
reaches Vcch, once the voltage input to PRO
exceeds the PRO pin voltage (Vero) (3.25V), the
IC shuts down. As soon as the fault is removed,
the power supply resumes operation.

HFCO0310A Rev. 1.0
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mP HFCO0310A - FIXED-FREQUENCY FLYBACK CONTROLLER FOR SIC MOSFETS

Leading-Edge Blanking (LEB)

In normal operation, a resistor is placed between
the MOSFET source and ground to sense the
primary peak current. Veg sets the MOSFET's
turn-off threshold, where Vsense = Ves / Ire piv.
The HFCO0310A turns off the MOSFET once the
sensing resistor voltage (Vrsense) rises to the
sensing voltage (Vsense).

During start-up and overload conditions, the
maximum primary peak current threshold is
internally limited to the maximum current-setting
point (Vcs max) to avoid excessive output power
(Pout) and lower the switch voltage stress. The
IC implements a leading-edge blanking (LEB)
period (t.eg) to avoid turning off the MOSFET by
mistriggered spikes shortly after the switch turns
on. During blanking time, any trigger signal on
the CS pin is blocked. Figure 6 shows the
primary current-sense waveform and LEB.

Ves_vax A

VSENSE

tLes

Figure 6: Leading-Edge Blanking
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APPLICATION INFORMATION
VCC Capacitor Selection

Figure 7 shows the HFC0310A’s VCC start-up
circuit.

BUS

AC or DC
Input

AY

Rvce

— CS DRV

| PRO NC. e
HFCO0310A
GND vee

— FB FSET jume |
~T~ Cvec

77

Figure 7: HFC0310A’s VCC Start-Up Circuit

Cvcc is charged by the start-up resistor once the
input voltage (VIN) is applied. The maximum
start-up resistance between BUS and the VCC
pin can be estimated with Equation (3):

R <0.9xBUS_MIN

VvCC - [

®3)

ST

Where lst is a maximum of 34pA, and BUSwn is
the minimum voltage on the BUS input capacitor.

In addition, the start-up resistance (Rvcc) must
not be too small. Otherwise, when the bus
voltage (Veus) is high, the Vcc start-up current
may be too high to increase Vcc to the OVP
threshold.

If Vour is not high enough for the auxiliary
winding to supply VCC, then the IC stops
switching and Vour cannot be set normally. For
most applications, choose a Cycc that exceeds
10pF. Cvcc can be estimated with Equation (4):

(Icc - ViN_miN/ Ryce) X trise
4)
VeeH-Veel

Cvce >

Where Icc is the IC internal consumption after the
IC starts switching, trise is the time for Vour to
rise high enough to allow the auxiliary winding to
supply VCC, and Vcc w - Vec L is the Vec UVLO
hysteresis (typically 2V).

Primary-Side Inductor Design

With internal slope compensation, the
HFCO0310A can support continuous conduction
mode (CCM) when the duty cycle exceeds 50%.
Set a ratio (Kp) of the primary inductor’s ripple
current amplitude compared to the peak current
value to 0 < Kp = 1, where Kp = 1 for
discontinuous conduction mode (DCM). Figure 8
shows the relevant waveforms.

Kp = IrippLe / lpeak

Figure 8: Typical Primary-Current Waveform

A larger inductance leads to a smaller Kp. This
can reduce the RMS current but increases the
transformer size. Considering the circuit
performance under a high DC input voltage, an
optimal Kp is between 0.5 and 0.7 for the
universal input range, and between 0.7 and 1 for
an input range exceeding 160Vpc.

The input power (Py) at the minimum input can
be estimated with Equation (4):
P = Vour *lour (4)
IN
n

Where lour is the rated output current, and n is
the estimated efficiency, which is generally
between 0.85 and 0.9 depending on the input
range and output application.

At the minimum input in CCM, the converter duty
cycle (D) can be calculated with Equation (5):

_ (Vour + V) xN
(Vour + Ve)xN+ \/IN_MIN

()

Where Ve is the secondary diode’s forward
voltage, and N is the transformer turn ratio.

The MOSFET’s on time (ton) can be calculated
with Equation (6):

toy =D xtq (6)

Where ts is the switching period.

HFCO0310A Rev. 1.0
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The average value of the primary current (lav)
can be calculated with Equation (7):

IAv = i (7)

\/IN_MIN

The peak value of the primary current (lpeak) can
be calculated with Equation (8):

oy (8)

IPEAK I(
( ] j )
2

The ripple value of the primary current (IrippLe)
can be calculated with Equation (9):

lrippre = Kp Xlpeak (9)

The valley threshold of the primary current
(IlvaLLey) can be calculated with Equation (10):

lacey = (A—Kp) X logac (10)
The primary-side inductor (Lv) can be estimated
with Equation (11):

LM — \/INI_MIN ><tON (11)
RIPPLE

Current-Sense Resistor

Figure 9 shows the peak current comparator
logic and the subsequent waveform.

VeEAK — — — —

VN

<
P
>
=<
3

Ipeak X Rsense

tsw

ton

A

Don = ton / tsw

Figure 9: Typical Waveform of the Peak Current
Comparator

When the sum of Vgsense and the slope
compensator reaches the peak voltage (Veeak),
the comparator goes high to reset the RS flip-flop,
and DRV is pulled down to turn off the MOSFET.
The maximum current-setting point (Vcs max) is
0.94V. Vrame can be calculated by Equation (2)
on page 15. Given a certain margin, use 0.95 x
VCS_MAX as Vpeak at full load.

Then Vgrsense can be calculated with Equation
(12):

VRSENSE =95%x VCS_MAX - VRAMP (12)

Then the sensing resistance (Rsense) can be
calculated with Equation (13):

R _ VRSENSE (13)

SENSE — I
PEAK

Low-Pass Filter on the CS Pin

A small capacitor connected to the CS pin with
the feed resistor (Rreep) forms a low-pass filter
for noise filtering when the MOSFET turns on
and off (see Figure 10).

|_| VBus

Mr EFE_ED_ o
A VAVAY, t S
, T s |
Rsense : Cs
|

é - - — — — — — —
Low-Pass Filter

HFCO0310A

Figure 10: Low-Pass Filter on CS

The low-pass filter's Reeep X Cs constant should
not exceed 1/3 of the LEB period for SCP (t.esz,
typically 210ns). Otherwise, the filtered sensed
voltage cannot reach the SCP threshold to
trigger SCP if an output short circuit occurs.

Feed-Forward Compensation

At high Vi, the turn-off delay time causes the
peak primary current to exceed the Vcs setting
point (see Figure 11).

|< torF_pELAY

! '
toN_HIGH_VIN

Figure 11: Turn-Off Delay Impact

To reduce the turn-off delay time impact at high
Vi, a feed-forward compensation circuit (see
Figure 10) is recommended to be added on CS.

HFCO0310A Rev. 1.0
1/15/2025
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It is composed by the forward resistor (RrorwarDp)
and Rreep. The compensation CS voltage
(Vcs_cowmp) can be calculated with Equation (14):

v — RFEED X VlN (14)

CS_COMP —
- R +R

FEED FORWARD

The maximum Vcs come should not exceed
Ves sur H / les_piv (typically about 0.2V).

Design Example

Table 1 shows a design example using the
application  guidelines for the  given
specifications.

Table 1: Design Example

Vin Vout1 Vout2 Vouts fsw
10?3’“’ 125V/ | 125V | 24V | o
1000Voc 3A 3A 100mA

Figure 12 on page 21 shows the detailed typical
application circuit. See the Typical Performance
Characteristics section on page 10 for the typical
performance and circuit waveforms. For more
applications, refer to the related evaluation board
datasheets.

HFCO0310A Rev. 1.0
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PCB Layout Guidelines

Efficient PCB layout is critical for stable
operation as well as good EMI and thermal
performance. For the best results, refer to Figure
12 and follow the guidelines below:

1. Minimize the power stage loop area,
including the input loop, auxiliary winding
loop, and output loop.

2. Keep the input loop ground and control

circuit separate.

3. Place the control circuit capacitors (such as
the capacitors for FB, CS, and VCC) close to
the IC to decouple noise.

4. Place the ground of the FSET capacitor
(Crser) close to the IC ground to maintain
stable fsw.

Bottom Layer
Figure 12: Recommended PCB Layout

HFCO0310A Rev. 1.0 MonolithicPower.com
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TYPICAL APPLICATION CIRCUIT

c24

InF R3g 330
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Figure 13: Typical Application Circuit
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FLOWCHART

Charge the VCC capacitor | Vcc decreases |
through the start-up resistor [ A A to Vpro o A A
¢ Shut down ‘
the <_rE M M
¥»| switching |€—]
v pulse « Y Y
Augxiliary winding Y Vee >V N A
cc > Vee
supply the IC = TSD = N ) N v
Vee < Vee L N logic high? Logic low?
X Vee > N
\ J A Vec_ovp
Soft Start v Thermal PRO Pin
Monitor Monitor
- Monitor Ve )
\ 4
Monitor Veg
* ( 8192
counter
y Y and
Ves < Vrs_gUr_L Veg sur L < Ves < Vorp Ves > Vo OLP = logic
high N
Continuous
y - ¢ - Y Fault Monitor
Switch off Fixed switching J OLP = logic high
frequency operation
A

v

UVLO, TSD, OLP, and OVP automatically restart

Figure 14: HFC0310A Logic Flowchart
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SIGNAL EVOLUTION IN THE PRESENCE OF FAULTS

Start-Up

Ve g |
Vee H

Regulation

Over-voltage
condition occurs
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Normal operation
g /
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cycle delay
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Figure 15: HFC0310A Protection Performance
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PACKAGE INFORMATION
SOIC-8

e — ooos | o +f - fromonz
I:I I:I |:| IEI A 0.063(1.60) —HH—EH—H—“—

0.150(3.80) | 0.228(5.80)
0.157(4.00) | 0.244(6.20)

.. _ _ 1  [0150@E80 | 022858 e —0.213(5.40
PIN 11D — i ( !

A

TOP VIEW RECOMMENDED LAND PATTERN

— T~
7 N
/

b 0.053(1.35)

[ \ / [\ \
P—— 7 | }
C s e, e T Lo

0.013(0.33) 0.004(0.10 N s & 0.0098(0.25)
0020051 0.01000:25) SEE DETAIL "A"

0.050(1.27)
BSC

ERONT VIEW SIDE VIEW

0.010(0.25) o
*‘ *0.02000.50) * *° NOTE:
GAUGE PLANE 1) CONTROL DIMENSION IS IN INCHES. DIMENSION IN
0.010(0.25) BSC BRACKET IS IN MILLIMETERS.
2) PACKAGE LENGTH DOES NOT INCLUDE MOLD FLASH,
——————— - PROTRUSIONS OR GATE BURRS.
—+—L 3) PACKAGE WIDTH DOES NOT INCLUDE INTERLEAD FLASH
s 0.016(0.41) OR PROTRUSIONS.
0.050(1.27) 4) LEAD COPLANARITY (BOTTOM OF LEADS AFTER FORMINC

SHALL BE 0.004" INCHES MAX.
5) DRAWING CONFORMS TO JEDEC MS-012, VARIATION AA.

DETAIL "A" 6) DRAWING IS NOT TO SCALE.
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CARRIER INFORMATION

000000 O O

1

Pinl —»1 1 1
Reel

Diameter

Feed Direction

Part Number Package | Quantity/ | Quantity/ | Quantity/ Reel Carrier Carrier
Description Reel Tube Tube Diameter | Tape Width | Tape Pitch
HFC0310AGS-Z SOIC-8 2500 100 N/A 13in 12mm 8mm
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