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High Performance Constant-Voltage
Primary-Side-Regulation PWM Controller with Power
Factor Correction
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The values contained in this preliminary datasheet are for reference only and not for approval. Users

should verify for a current and complete document before placing orders

General Description

The LD7841 is a controller targeting for isolated and non-
Isolated constant voltage LED drivers. Designed to
support flyback, buck-boost topologies, its proprietary
voltage mode control algorithm provides near-unity power
factor and tightly regulates a constant output voltage from
the primary side, thus eliminating the need for a
secondary side feedback circuitry or an optocoupler.

The device is highly integrated with a minimum number of
external components. A robust suite of safety protection is
built in to simplify the design. This device is specifically
intended for very compact space efficient designs and
also provides a constant voltage regulation of the output if

no load is connected to the LED driver.

Feature

® \Wide universal input range (85Vac ~ 305 Vac)

® High Voltage Startup: Start-up time : < 0.5 sec.

® | ow standby power

- No load power saving : < 0.2W

- Standby power consumption: < 0.4W at 150mwW
output

Precise CV regulation in the steady state : <+ 5 %

CV regulation in the load transient: < + 15%

Total Harmonic Current Optimization : THDi < 10%

High Power Factor : PF > 0.92

Robust Protection Features

- Brown—-In/Out Detection on HV pin

- AC Over Voltage Protection on HV pin

- Programmable Output OVP on FB pin

- Cycle-by-cycle Peak Current Limit on CS pin

- Over Load Protection

- Secondary Diode short Protection

- Pin Short/Open Circuit Protection on CS and FB pin
- Winding Short Circuit Protection on FB pin

- Output Short Circuit Protection

® 250 mA /-700 mA Totem Pole Driving capability
Applications

® | ED Driver Power Supplies

® Off Line Appliances Requiring Power Factor

Correction
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Typical Application

-
AC EMI ~ vout
Input Filter < + ’

——0
g Vout
——n

0
i
[*W
U

5] vee

VvV

] FB

i AA

Fig. 1 Reference Circuit Design Topology
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Pin Configuration
SOP-8 (TOP VIEW)
YY: Year code
WW: Week code
PP: Production code
m o " 0O
L = O z
o o
(&)
Ordering Information
Part number Package Top Mark Shipping
LD7841GS SOP-8 Green package LD7841GS 2500 /tape & reel
The LD7841 GS is ROHS compliant/ green packaged.
Protection Mode
FBUVP
Item ACOVP BNO VCCoVP FBOVP SDSP CSSP csop oLpP Int. OTP
(oscp)
Auto Auto Auto Auto Auto Auto Auto Auto Auto Auto
LD7841 (VCC 1hiccup) (vCC 1hiccup) (VCC 1hiccup) (VCC 1hiccup) (VCC 8hiccups) (VCC 8hiccups) (VCC 1hiccup) (VCC 4hiccups) (VCC 4hiccups) (VCC 1hiccup)

Pin Descriptions

Pin No NAME FUNCTION
This pin senses the auxiliary winding voltage for accurate output voltage control and
1 FB detects the core reset event.
2 coMP | This pin receives a compensation network to stabilize the CV loop.
This pin monitors the primary peak current. It is connected to sense resistor of
3 CS MOSFET for cycle by cycle limitation.
4 GND | The controller ground.
5 ouT | Gate drive output to drive the external MOSFET.
IC operating current and MOSFET driving current are supplied by this pin. This pin is
6 vee connected to an external auxiliary voltage.
7 NC Not connection with chip.
This pin connects to the bridge diode for providing the startup current and internal high
8 HV voltage sensing function.
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Block Diagram
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Absolute Maximum Ratings

Storage Temperature Range
Package Thermal Resistance (SOP-8, 0sa)
Power Dissipation (SOP-8 at Ambient Temperature = 85 °C)
Lead temperature (Soldering, 10sec)
ESD Voltage Protection, Human Body Model (HV pin)
ESD Voltage Protection, Human Body Model (except HV pin)
ESD Voltage Protection, Machine Model

Caution:

-0.3 ~ 700V

-0.3 ~ 30V

-0.3 ~VCC+0.3V
-0.3~6V
3mA/-1.5mA
-65°C to 150°C
160°C/W

250mwW

260°C

1.5 KV

2.5KV

250V

250 mA / -700 mA

Stresses beyond the ratings specified in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only

rating and operation of the device at these or any other conditions above those indicated in the operational sections of this specification

is not implied.

Recommended Operating Conditions

ltem Min. Max. Unit
Operating Junction Temperature Not3 -40 125 °C
Supply Voltage of VCC 10 24 \%
HV Pin Resistance 5 45 kQ
HV Pin Bypass Capacitance - 220 pF
VCC pin Capacitance Not3 22 47 uF
COMP pin Capacitance a7 2200 nF
CS pin Filter Capacitance - 220 pF
CS pin Filter Resistance 0.1 1 kQ
FB pin Source Current - 2 mA
FB pin Sink Current - 0.5 mA

Note :
1) Exceeding these ratings may damage the device.

2) This product guarantees robust performance from -20°C to 105°C ambit temperature. The junction temperature range specification is
assured by design, characterization and correlation with statistical process controls.

3) When operation at harsh environment condition, as temperature and humidity or climate change ...etc . Please pay attention to
impedance variation between pin to pin or ground to avoid ripple remover closing loop and being failure.
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Electrical Characteristics
Vce=15V, Ta = 25°C unless otherwise specified.)

PARAMETER ‘ CONDITIONS SYMBOL ‘ MIN ‘ TYP ‘ MAX ‘ UNITS

High voltage Supply (HV Pin)

Vv = 100Vpc, Vvee £ Vepr IHv1 1.5 mA
High voltage current source | Vyy = 100Vpe, Veor< Vivee <

IHv2 5 mA

Vuv_on -0.5V
Off state leakage current *Vyee > Vuv on, Viv=500 Vpc IHv_oFF 30 uA
Brown-in threshold voltage Vvee > Vuv on, Ve = OV Vhval 100 Vbc
Brown-in de-bounce time Teni 15 ms
Hysteresis of brown-in/out Vhvei - Viveo AVHv 15 Vbc
Brown-out de-bounce time Teno 15 ms
High line threshold voltage Vv peax IS rising. VHLINE 215 230 245 Vbc
Low line threshold voltage Vv peax is falling VLLINE 190 205 220 Vbc
The de-bounce Time of
change Vocp by low to high | * Voce | change to Voce 1 Toes_HVLH 15 ms
line
The de-bounce Time of
change Vocp by high to low | *; Voce 14 change to Voce 1 TpEB_HVHL 15 ms
line
ACOVP threshold voltage Vacovp 485 Vbc
Hysteresis of ACOVP 3 Vacovp_H - 20 - Vbc
The de-bounce time of

* To_acove 150 us

ACOVP detect function

Supply Voltage (VCC Pin)
Startup Current Vvee < Vv on Ist 75 100 LA
345V £ Veg £ 3.6V @ Fun

lop_L 2.0 mA
) Cour £ 1InF, Ccomp=1uF
Operating Current
VCCOVP, OLP, CSSP, SDSP,
lor_prO 0.35 mA
CSOTP... etc.
UVLO (OFF) Vuv_orr 8.5 \%
UVLO (ON) Vuv_on 17.5 \%
VCCOVP threshold voltage Vce_ove 28 \%
VCCOVP de-bounce Time * Toes_ovp 150 us
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Vce=15.0V, Ta = 25°C unless otherwise specified.)

‘ SYMBOL ‘

MIN ‘ TYP ‘ MAX IUNITS

PARAMETER ‘ CONDITIONS
Voltage Feedback (COMP Pin)
Short circuit current * Veomp=0V. Icomp 1 mA
Open loop voltage Vemp_opEN 4.7 \%
Over load protection
VoLp Vemp_open -0.2 \Y
threshold voltage
Over load protection
. *; Veomp 2 Viop. Toes_oLp - 210 - ms
de-bounce Time
Frequency limit reducing
Fs=Fs_max Vemp FLH 3.0 \Y
start threshold voltage
Frequency limit reducing
*, Fs=Fs_min Vewmp FLL 0.3 V
end threshold voltage
Minimum on time threshold
Ton=Ton_min Veump_Ton_MiN 1.0 \%
voltage
COMP clamping low
* Vewmp_Low 0.35 \Y
threshold voltage
22kQ = Res 2 18k, Viv=100Vpc Tmax 1 27 us
MAX. turn on time setting
12.5kQ > Res = 7.5kQ), Viv=100Vpc Tvax_2 17 us
. Viv=100Vpc, Vcomp=Vemp_Ton MmN,
MIN. turn on time TMmin_L 2.1 us
Maximum on time setting=Twmax 1
Minimum frequency Veowr £ Vewp FLu Fmin 500 Hz
Green frequency * Veowp = 1.3V Fcereen 14 kHz
Maximum frequency Veomp = Vewp_FLH Fumax 90 kHz
Zero Current Detector and Feedback (FB Pin)
Upper clamp voltage Irg = 0.2mA VzH 4.6 4.8 5.0 \%
Lower clamp voltage lrg = -2MA VzL 0 -0.6 \%
Blanking time of FB pin Teia 850 ns
Input voltage rising
VEBR 0.5 \Y
threshold voltage
QRD threshold voltage Vaqrp 0.3 \
FBOVP threshold voltage
Rcs = 5000 VEB_oVP_0 4.0 \
for SETO
FBOVP threshold voltage
Rcs = 800Q) VFB_ovpP_1 4.2 V
for SET1
Hysteresis of FBOVP * AVEs ove -0.1 \Y,
FBOVP De-bounce * Toes_Feov - 4 - Cycle

Leadtrend Technology Corporation
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Vce=15.0V, Ta = 25°C unless otherwise specified.)
PARAMETER ‘ CONDITIONS ‘ SYMBOL ‘ MIN ‘ TYP ’ MAX ’ UNITS
Zero Current Detector and Feedback (FB Pin)
FBUVP Threshold VEB_uvp 0.7 0.8 0.9 \%
Output  Short  Protection ) .
) *; Not including Tssy. Toes_oscp 56 ms
De-bounce time
Reference voltage during
] * VREF_ss 3.2 \Y,
start up time
Soft start of Reference
* TVREF_ss 300 ms
voltage
Steady state ; Tj=25 °C 3.465 | 3.500 | 3.535 \%
Internal reference voltage VREF
Steady state ; Tj=--40~125 °C +/-2 %
Current Sensing (CS Pin)
Vcs Soft Start Time *, After Tcewe end Tss1 39 ms
*. After Tcowe end. During Tssia,
Vcs soft start 1 Tss11 5 ms
Fsw=22kHz and Vs limit = 0.2V
*. After Tssi1 end, Ves limit rising
Vcs soft start 2 Tss12 34 ms
from 0.2 to 0.7V and 100mV/step
Leading edge blanking time * When 90KHz,max Ties cs 300 ns
Programming delay to OUT
_ * b 100 nS
pin
o When Vv 2 Viune & ToEB_HVLH Vocp_H 0.80 Y,
Over Current Limit
When Viv £ Ve & TDEB_HVHL VOCF’_L 1.00 \Y
Current Limit-2 for secondary
. . Vocp2 0.7 \%
diode short protection
Counter times of Diode Short | *; SDSP is triggered and
4 Toes_psp 7 cycles
Protection continuously.
CSSP Threshold Voltage Vcssp 100 mV
CSSP de-bounce time * And Vcowe = 2V continuous Tcssp 56 ms
Gate Drive Output (OUT Pin)
Output Low Level Ve Lo 0.5 \%
Output High Level VG_Hi 13 \%
Rising Time *. C_.=1000pF Te_RISE 250 ns
Falling Time * C_=1000pF Te_FALL 35 ns
Internal OTP (Over Temp. Protection)
OTP Trip level *, No switching OTP 140 °C
OTP Hysteresis * AOTP 20 °C

*. Guaranteed by design.
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Application Information
Operation Overview

LD7841 is an excellent single-stage flyback PFC
controller with constant voltage output and primary side
regulation (PSR) control algorithm for LED lighting
applications. It drives converter operating in quasi-
resonant or DCM mode to achieve high efficiency and
low THD performance. By PSR, LD7841 is feedback
accurately with primary side auxiliary winding without the
shunt regulator and optocoupler at secondary side. By
voltage-mode control, the turn-on time of the switch is
fixed while the turn-off time is varied in steady state.
Therefore, the switching frequency varies in accordance
with the input voltage or output loading variation. The

maximum switching frequency is limited about 90kHz

and minimum switching frequency is limited about 500Hz.

LD7841 provides robust protections as over load

protection, over voltage protection, over current
protection, under voltage lockout and LEB of the current

sensing. Its major features are described as below.

Internal High-Voltage Startup Circuit and
Under Voltage Lockout (UVLO)

The traditional circuit provides the startup current
through a startup resistor to power up the PWM
controller. However, it consumes significant power to
meet the power saving requirement. In most cases,
startup resistors carry large resistance. It will take longer

time to start up.

To achieve optimized topology, as shown in Fig. 2,
LD7841 is implemented with a high-voltage startup
circuit to enhance it. During startup, a high-voltage
current source sinks current (lnv) from the full-bridge
rectifier to provide the startup current and charge Vcc
capacitor (Cvcc) at the same time. If the voltage of VCC
pin (Vvcc) is lower than Veor (Vuv_orr-1.5V, typ.), lnv is
limited about 1.5mA (typ.). Once Vvcc is higher than

VepRr, Inv increases to 5mA (typ.) around to speed up

startup sequence. Meanwhile, the VCC supply current
(Ist) consumes only 75uA (typ.), that most of the Inv is
reserved to charge Cvcc. In using such configuration, the
turn on delay time will be almost no difference either in

low line or high line conditions.

Once the Vvcc is higher than Vuv_on (17.5V, typ.) and all
of condition are checked (BNI, setting and CSSP...etc.),
LD7841 powers on and further to deliver the gate drive
signal, lnv will not disabled right away and keeping
provide current about 65ms (=Tiv_max) around for
smaller Cvcc application. During Tivv_uax period, if Vvcc

is higher than 23V (typ.), lnv is disabled immediately.

The supply current is provided from the auxiliary winding
of the transformer. Therefore, it would eliminate the
power loss on the startup circuit and perform highly

power saving.

An UVLO comparator is embedded to detect Vcc to
ensure the supply voltage enough to power on and in
addition to drive the power MOSFET. As shown in Fig.
3, a hysteresis is provided to prevent the shutdown from

the voltage dip during startup.

Deri

Option

Fig. 2 Startup circuit
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Brown-In/Out

LD7841 provides brown-in/out function on HV pin. Fig. 4
and Fig. 5 show the operation. When Vuv is always lower
than Vuve (100V, typ.) during each period of Teni (15ms,
typ.), the gate output will remain off even when the Vvcc
already reaches Vuv on. It therefore forces the Vvcc
hiccup between Vuv_on and Vuv_orr until Vuv is higher
than Vuvei. A hysteresis (A Vmy, 15V, typ.) is
implemented to prevent the false-triggering during

turn-on and turn off.

BNI/BN

BNI/BNO Comparator

VBRIDGE+

Ruv

HV

AC_OVP
~ Vacove 7k
O

ACOVP Comparator

k=130 (typ.)

Fig. 4 BNI/BNO and AC_OVP block

After brown in condition is triggered, once Vhv is always
lower than Vuvei-AVuv and longer than de-bounce time
(Teno, 15ms, typ.), LD7841 will shut off to prevent from
any damage.

Vin_ac

Vhv_peak

Vive
Viver-&

Vyvee

UVLO(on) - . ...
UVLO(off) \

Vour

Non-
Switching

t

Fig. 5 BNI/BNO function

Maximum On-Time Setting

LD7841 provides the maximum on time (Ton_max)
programmable function on FB pin. Ton_max should be set
according to the condition of the transformer, lowest AC
line voltage, and maximum output power. A choice of
optimum Ton_max would result in best performance. As
Fig.6, after Vvcc is higher than Vuv on, and BNI is
triggered, the internal current source provides a constant
current (Irs_set, 90 ¢ A, typ.) about 450 ¢ s (typ.) passed

thought Rrs_t to check this voltage then set Tuax_n.

VBIAS

J-I—VCC OK

LS

lrs_ser

Ramp
generator

Fig. 6 Maximum on time setting block
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Where:
_ (ReBypXRFBpown)
Rpp 1 =

eq.l
(RrB_uP+RFB_DOWN) (ea-1)

The following table is the resistance suggestion for

maximum on-time setting.

Max. on Time Rrs 1
Tmax_N Condition

@Vwv=100Vpc | suggestion
Tmax_1 25k =Rrp_ 1= 18k 27us 22k Q2
Tmax_2 12.5kQ =Rre_71=7.5k(Q 17us 10kQ

Table. 1 Maximum on Time Setting
LD7841 implements the compensation of on time by monitor

HV pin, as shown in below,

Ton_max = Tmax n X Kron  (€9.2)

100V

Kron = (eq.3)

VHv_PEAK
Where: Vhv_peak is from 100Vpc to 420Vpc. For abnormal
condition, if FB pin is shorted to GND or floating (badly
soldered), LD7841 will interrupt startup sequence and
operate into hiccup mode until the fault condition is

removed.
FB Short / Open Circuit Protection Before

Startup

For abnormal condition, if the FB pin is floating (Open
condition), Irs_set will pull high the Vs, once Vrs is higher
than 2.7V (typ.). LD7841 will interrupt startup sequence
and operate into hiccup mode until the fault condition is
removed.

If the FB pin is shorted to GND, Vrs will be pull low, once
Ves is lower than 0.35V (typ.). LD7841 will interrupt
startup sequence and operate into hiccup mode until the

fault condition is removed.

Dynamic Improved Threshold Level Setting

LD7841 provides the dynamic improved threshold level
programmable function. As Fig.7, after Vccis higher than
Vuv_on, and BNI is triggered, the internal current source
provides a constant current (lcs_set, 270 ¢ A, typ.) about

600 ¢ s (typ.) passed thought Rcs to set threshold level.

TFT

Ces ngNssf

Dynamic
Improved unit

Fig. 7 Dynamic improved threshold level setting block

Table.2 is the resistance suggestion for dynamic
improved threshold level setting.
USD | 0OSD1 | OSD2 [ OSD3 [Ves ove
=M Res(Q) Percentage to Vrer (%) V)
SETO =500 -4.3 +43 | +7.85 | +125 | 4.0V
SET1 =800 | -7.85 | +7.85 | +125 | +17.5 | 4.2V

Table. 2 Dynamic and Over Voltage Setting

For abnormal condition, if the CS pin is floating, Ics ser
will pull high the Vcs, once Vcs is higher than 2V (min.)
LD7841 will interrupt startup sequence and operate into

hiccup mode until the fault condition is removed.

Leadtrend Technology Corporation
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Current Sense Short Circuit Protection
before Startup

Vuv_on I ~
on | Ny
After settings are done, LD7841 delivers one pulse gate | N4

drive signal to tumn on the MOSFET and check the i 0 o

condition of CS pin. This pulse width is given by the &, 77"y LTI T TTTTTTo >t
following equation. wsj@ﬁ/f:% -
But ToNilimited
by Ves  —
Ton_cssp = 0.3 X (Kron) X Tuax N (€0.4) Ve >t
=21
If Vcs is higher than Vcssp (100mV, typ.) during Ton_cssep, Vocr [ U
it means the function of current sense is normal, LD7841 200mV) _ — _ ==l | F
Vessp o \
will operate into soft start after Tcemp (3ms, typ.). If Vs is T A /A A >t
higher than 200mV, gate off immediately to avoid the
saturation of transformer. Once Vcs is lower than Vcssp,
the protection of current sense short circuit before Clamp low
>t
startup triggered, LD7841 will interrupt startup sequence
aﬂd Opel’ate |nt0 hICCUp mode Untl| the faU|t COﬂdI'[IOﬂ |S F|g 8 current sense limitation Steps function
removed.
Soft Start
Vuv_on (’/—/
LD7841 provides soft start function by steps current
Vuv_orr
sense limitation and steps reference voltage (Vrer) of .
feedback loop. At startup, the output voltage is very low, t
system operates into CCM and causes higher stress. So, o
Vcs is limited at 0.2V and the switching frequency (Fsw)
is fixed at 22kHz (typ.) in first 3ms during soft start (Tss1).
S ‘
After Tssi, Vcs is rising from 0.2V to 0.7V step by step a7y
about 34ms (Tss2, typ.) and Fsw is controlled by the /—
voltage of COMP pin (Vcowp). Fig. 8 is shown typical N
wav-eforms. - ///m' t
Besides the current sense limitation for soft start, 35V [
3.2v
LD7841 also provide the reference voltage steps to avoid /; >>
the overshoot during startup. As shown in Fig.9, the Vrer "
is set as Vrerss (3.2V, typ.) initial until feedback
Fig. 9 reference voltage steps function

regulation. Once Vcowme is pulled low to appropriate level
during soft start, the Vrer is rising from 3.2V to 3.5V step
by step about 300ms (Tvrer_ss, typ.).
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Primary Side Regulation

LD7841 detects the auxiliary winding to achieve constant
voltage regulation. The typically waveform is shown in
Fig.10. When the current of secondary side discharging
to zero, the primary side Vrs is at knee point, then
LD7841 samples the voltage at knee point and holds it
until next switching cycle. This signal (Vre seaH) is
compared to Vrer by the internal error amplifier. As
shown in Fig.11. In order to keep the system is stable,
place the compensation network at COMP pin to GND as

closed as possible.

Knee
point

e t
| Tois

Fig. 10 Vgg Typically waveform

Rrs_up

Ves Sample
FB holding

i
® L

Rrs_pown

" """""""" . Oral Vresen
+—0
Vrer
i }—,V Compensation

"""""""" network

Fig. 11 Feedback function block

|
I— M\

Principle of Constant Voltage Operation

The output voltage is given by the following equation.

NsEc
Naux

RFB,UP‘*'RFB,DOWN) — Vi (e9.5)

Vour = (Vrerx REB DOWN

Where:

Nsec is the turns of secondary main output winding.

Naux is the turns of auxiliary winding voltage to supply for VCC.
Vreris the reference voltage of constant voltage feedback.
Veis forward voltage of secondary rectifier diode.

Frequency Limitation

LD7841 implements the frequency limitation function to
improve efficiency at light load. As shown in Fig.12, the
maximum switching frequency is controlled by Vcowe.

| |
Lsw v 4 ‘

FGREEN

FMIN

—_——==A
[ WV I
L COMP]

Vewmp_oren

Vemp_FLH

/ Vewmp FLL f
3V (typ.)

Vcowmp Clamp low 1
Fig. 12 Frequency limitation curve

Ramp Generator Block and Zero Current
Detection (ZCD)

Fig. 13 shows typical function block. Vcomp and the
output of the ramp generator block are compared to
determine the MOSFET on-time.

A greater Vcower produces more on-time. Using an
external resistor connected to FB pin to set the desired
slope of the internal ramp, the user may program the
Ton_max. Alternatively, the on-time will also achieve its

maximum when Vcowp trip to Vemp_oren (4.7V, typ.).

Leadtrend Technology Corporation
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As shown in Fig.14, The block of zero current detection
will detect auxiliary winding signal to drive MOSFET. If
Ves rises over Vrer (0.5V, typ.) after TeLa+400ns then
drops under Vqro (0.3V, typ.), the QRD signal is
triggered and turn on MOSFET. As Vrs first drops to
Varp, the current through the transformer is below zero.

This feature enables transition-mode operation.

Fmax limit Timelout
Rrs up
| Blanking 5
L]
FB v Fmax limit
FB Varo
1]—0 Vcomr
NELIX
T H
Rrs_pown =

Secondary
Current

primand
CU"Enl*
0A

0A

AUX

Voltage o

| N Delay Time | | St
(-1us) T

Minimum
-~ Voltage Turn-on

Fig. 14 QRD detection on FB pin

Quasi-Resonant / DCM Operation

According to the difference of Vrs, LD7841 could operate
at quasi-resonant mode or DCM mode. As shown in Fig.
15. If QRD signal is triggered after the end of TO1 but
before TO2, LD7841 operates at quasi-resonant mode.

r———

1
1 Vouri

Tum on delay time
—| -

10
U SRS T A

m——————

|
=4

Varo

I
I

I

I

Vesr _ |
1

i

L

-~ 1+

-~y

Triggered

Fig. 15 QR mode

As shown in Fig. 16. If QRD signal is triggered before the
end of Tr, the QRD signal is triggered but blanked to
turn on MOSFET. After Te, QRD signal is triggered
again and turn on the MOSFET during TO1 (~5us.),
LD7841 operates at DCM mode with valley switching.
Where:

TpL = s——— (eq.6)
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e Turn on delay time
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Fig. 16 DCM mode with valley switch
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Same as previous condition but If QRD signal is not
triggered again, the MOSFET will be turn on at the end of
TO1 directly. LD7841 operates at DCM mode. As shown
in Fig. 17.
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Fig. 17 DCM mode

Output Drive Stage

With typical 250mA/-700mA peak driving capability, an
output stage of a CMOS buffer is incorporated to drive a
power MOSFET directly. The output voltage is clamped
at 13V to protect the MOSFET gate even when the Vcc
voltage is higher than 13V.

Leading-Edge Blanking and Cycle by Cycle
limitation

A 300ns (typ.) leading-edge blanking time (Ties) is
included in the input of CS pin to prevent the false-trigger
from the current spike. In the difierent rated power
application, if the total puise width of the turn-on spikes is
lower than and the negative spike on the CS pin doesn’t
exceed -0.3V, it could eliminated the R-C filter.

However, the total pulse width of the turn-on spike is
determined by the output power, circuit design and PCB
layout. It is strongly recommended to adopt a smaller
R-C filter for higher power application to avoid the CS pin

being damaged by the negative turn-on spike.

LD7841 detects the primary side peak current from the
CS pin, which is used for cycle by cycle peak current limit.
The maximum voltage threshold of the CS pin set as
Vocp L (1.0V, typ.) or Vocr n (0.8V, typ.) which are
controlled by Vwy, once Vcs is higher than Vocr_x, gate

off immediately.
Protection Function
VCC Over Voltage Protection - 1 Hiccup

The maximum rating of the VCC pin is limited below 30V.
To prevent VCC from the fault condition, LD7841 is
implemented with OVP function on VCC pin. When Vvcc
higher than Vcc_ciawe (25V, typ.), LD7841 will sink a
current about 2mA (typ.) first from VCC pin. But if
supplier voltage keeps rising and higher than Vcc_ovp
(28V, typ.) and de-bounce about 250us, LD7841 will
enforce the gate off until the 1%t cycle of VCC hiccup is

tripped and the fault condition is removed.
FB Over Voltage Protection - 1 Hiccup

If Res_up is shorted or Rrs_pown is opened during
operating, the feedback signal is incorrect. LD7841 is
implemented with OVP function on FB pin. Once Vrs is
higher than Ves_ovpr_o (4.0V, typ.) or Vrs_ovr_1 (4.2V, typ.)
and de-bounce about 4 switching cycles continuously,
LD7841 will enforce the gate off until the 1%t cycle of VCC

hiccup is tripped and the fault condition is removed.

FB Under Voltage Protection (OSCP) - 4
Hiccups

When the output short circuit occurs, the reflected output
voltage of auxiliary winding will cause Ves down. If Ves is
lower than Ves uve (0.8V, typ.) and de-bounce about
56ms, LD7841 will enforce the gate off until the 4™ cycle
of VCC hiccup is tripped and the fault condition is
removed. For abnormal condition, if Rrs_up is opened or
Rrs_pown is shorted, FB under voltage protection is

triggered too.
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CS Short Circuit Protection - 8 Hiccups

To avoid the damaged which is caused by CS pin short
circuit during operating, LD7841 implemented a smart
and robust CS short circuit protection function. If such
fault condition occurs and Vcs is lower than Vcss (100mV,
typ.) then Vcowr is higher than 2V (typ.), after de-bounce
about 56ms (Tcssp), LD7841 will enforce the gate off
until the 8™ cycle of VCC hiccup is tripped and the fault

condition is removed. As shown in Fig. 18.
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Fig. 18 Current Sense Short Circuit Protection

CS Open protection - 1 Hiccup

If Rcs is opened during operating, The internal current
source (lcs, 10 ¢ A, typ.) from CS pin to output , once Vcs
is higher than Vocp_x, LD7841 will enforce the gate off
until the 15T cycle of VCC hiccup is tripped and the fault
condition is removed.

AC Over Voltage protection - 1 Hiccup

To avoid the input voltage is too high to cause circuit
damaged, LD7841 implemented the AC over voltage
protection function on HV pin to monitor it. If such fault

condition occurs and Vv is higher than Vacove (485V,

typ.), after de-bounce about 150 ;s (Tp_acove), LD7841
will enforce the gate off until the 1t cycle of VCC hiccup
is tripped and the fault condition is removed.

Over Loading protection - 4 Hiccups

LD7841 implemented the over loading protection, once
Vcowr is higher than Vorr (Vevp_oren-0.2V, typ.) and after
de-bounce about 210ms (Toes_orp, typ.), LD7841 will
enforce the gate off until the 4" cycle of VCC hiccup is
tripped and the fault condition is removed.

Secondary Diode Short Protection — 8
Hiccups

The circuit detects output diode short condition if 7
consecutive switching cycles occur within which the CS
pin voltage exceeds Vocrz (0.7V ,typ) during
leading-edge blanking time (Ties), LD7841 will enforce
the gate off until the 8" cycle of VCC hiccup is tripped
and the fault condition is removed.

Internal Over Temperature Protection - 1
Hiccup

When the junction temperature reaches 140°C
approximately, the thermal sensor signals would stop
IC’s switching. If the IC’s junction temperature cools by
20°C or VCC restart again.
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Package Information
SOP-8
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Dimensions in Millimeters Dimensions in Inch
Symbol

MIN MAX MIN MAX
A 4.801 5.004 0.189 0.197
B 3.810 3.988 0.150 0.157
C 1.346 1.753 0.053 0.069
D 0.330 0.508 0.013 0.020
F 1.194 1.346 0.047 0.053
H 0.178 0.254 0.007 0.010
| 0.102 0.254 0.004 0.010
J 5.791 6.198 0.228 0.244
M 0.406 1.270 0.016 0.050

0 0° 8° 0° 8°
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Revision History

REV.

Date

Change Notice

P0OO

11/18/2020

Original Specification.

Important Notice

Leadtrend Technology Corp. reserves the right to make changes or corrections to its products at any time without notice.

Customers should verify the datasheets are current and complete before placing order.
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