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General Description

The LD7839 is a controller with active power factor
correction. It supports high power factor across a wide
range input of line voltages, and it drives the converter in
the Quasi-Resonant (QR) mode to achieve the higher
efficiency. By using Primary Side Regulation (PSR), the
LD7839 controls the output current accurately without a
shunt regulator and an opto-coupler at secondary side,
reducing the external component count, the cost, and
volume of the driver board. Designed to support flyback or
buck boost topologies in voltage mode technical.

The LD7839 is compatible with analog dimming. The
output current can be modulated by PWM duty ratio or
average level of DIM pin.

The LD7839 housed in the standard SOIC10, The device
is highly integrated with a minimum number of external
components. A robust suite of safety protections is built in
to simplify the design as LED open circuit , LED short
circuit , VCC under voltage lockout (UVLO), VCC over
voltage (VCC_OVP), over load, input under/ over voltage ,
external / internal over temperature , cycles by cycles
current limitation.... ect. To ensure reliable operation at
elevated temperatures, a user configurable current

fold-back circuit is also provided.

Feature

Wide Input Voltage Range: 85~277Vac

Fast Start up Controller by ST pin (< 0.5Sec)
Primary Side Feedback Controller

Line Feed forward for Enhanced Accuracy
Tight Constant Current Regulation (+/-2%,typ.)
Power Factor Correction (> 0.9,typ)
Optimization Total Harmonic (< 10%,typ )
Dimming function by DIM pin

- DC dimming input range : 0.5V~2.5V

- PWM dimming input range : 800Hz~2KHz
Robust Protection Features

- Brown-In/Out Detections by VS pin

- AC input Over Voltage Protection by VS pin
- Over Voltage Protection on VCC pin
Programmable Open LED (OVP) Protection on ZCD

or SD pin

Cycle-by-cycle Peak Current Limit

2rd Current Limited Protection (CSP)
- Current Sense Short Circuit Protection (CSCP)
Output Short Circuit Protection

- Thermal Fold-back on SD pin by External NTC

- Internal Over Temperature Protection

Applications

® AC-DC LED Lighting Driver
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Typical Application
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Pin Configuration

SOP-10 (TOP VIEW)

YY: Year code
WW: Week code
PP: Production code
Ordering Information
Part number Package Top Mark Shipping
LD7839GJ SOP-10 LD7839GJ 2500 /tape & reel
The LD7839 GJ is ROHS compliant/ green packaged.
Protection Mode
VCC_OVP
Item SD_UVP SD_OVP CSP CSSP ZCD_UVP VS_OVP
ZCD_OVP
Auto Auto Auto Auto Auto Auto Auto
LD7839GJ
1 hiccup 2 hiccup 4 hiccup 7 hiccup 7 hiccup 7 hiccup 1 hiccup
Pin Descriptions
Pin Number NAME FUNCTION
This pin is used for dimming control. A dimming signal is varied between 0.5V
1 DIM and 2.5V to adjust the LED current. When this Vom is lower than 0.5V, IC’s gate
is no switching.
2 ZCD Quasi resonance and output voltage condition detector.
VS Input voltage detector for brown in/out, high/low line condition, input over
3 voltage protection and line regulation compensation.
COMP This pin is connected to a loop compensation circuit. Recommend capacitance
4 is from 0.47F to 2.0pF.
This pin programs thermal fold-back function by connecting a NTC to GND. Add
5 SD an external Zener diode to AUX-winding for LED open protection or over
voltage protection.
cs This pin monitors primary side current for output constant current and over peak
6 current protection.
7 GND Ground. Power return.
8 ouT Driving to the external MOSFET.
VCC This pin is the positive supply of the IC. The operating range is recommended
9 on 10V to 25V.
Active start-up and bleeder control. Driving JFET (Depletion NMOS) or BJT and
10 ST . T k
diode circuit to improvement start up time.

3

Leadtrend Technology Corporation www.leadtrend.com.tw
Preliminary LD7839-DS-P03 May 2020




| eadtrend

Preliminary Datasheet
LD7839

05/06/2020
Block Diagram
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Absolute Maximum Ratings
Supply Voltage VCC

CS (Bandwidth < 300ns)
ZCD (Bandwidth < 300ns)
ZCD source current
Maximum Junction Temperature
Storage Temperature Range
Package Thermal Resistance (SOP-10, 0Ja)
Power Dissipation (SOP-10, at Ambient Temperature = 85°C)
Lead temperature (Soldering, 10sec)
ESD Voltage Protection, Human Body Model
ESD Voltage Protection, Machine Model

Caution:

-0.3 ~32Vv
-0.3 ~ 30V
-0.3 ~ 20V
-0.3 ~6V
-0.8 ~6V
-0.5 ~6V
2mA
150°C
-65°C to 150°C
160°C/W
250mwW
260°C
2.5KV
250 V

Stress exceeding maximum ratings may damage the device. Maximum ratings are stress ratings only. Functional operation above the

recommended operating conditions is not implied. Extended exposure to stress above recommended operating conditions may affect

device reliability.

Recommended Operating Conditions

Item Min. Max. Unit
VCC operation voltage range Nete! 12 25 \Y
Capacitance of VCC pin 10 47 uF
Operating junction temperatureNote3 -40 125 °C
Capacitance of COMP pin 0.47 20 uF
Capacitance of ZCD pin filter 3 22 pF
Capacitance of CS pin filter 47 470 pF
Resistance of CS pin filter 0.1 2.0 kQ
Capacitance of SD pin filter 10 47 nF
Capacitance of DIM pin filter 0.1 1 uF
Capacitance of VS pin filter 0.1 1 nF
Resistance of ST pin for HV start-up 1 3 MQ

Note :

1) It's essential to connect VCC pin with a SMD ceramic capacitor (0.1LLF~0.47LLF) to filter out the undesired switching noise for stable

operation. This capacitor should be placed close to IC pin as possible.

2) Exceeding these ratings may damage the device.

3) This product guarantees robust performance from -20°C to 105°C ambit temperature. The specification of junction temperature range

is assured by design, characterization and correlation with statistical process controls.

4) 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
(VCC=15.0V, Ta = 25°C unless otherwise specified.)

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

Line Detection (VS Pin)
Brown-In Threshold Voltage After VCC > Vuy_on Veni 0.92 1.0 1.08 \
Brown-In De-bounce Time * Teni 1 25 ms
Brown-Out Threshold voltage | Before VCC > Vyy ore VBno 0.82 0.9 0.98 \
Brown-Out De-bounce Time * TenO 20 ms
VS OVP Threshold Voltage Gate off and COMP pull low Vvsov 3.8 4.0 4.2 \Y,
VS OVP Hysteresis Voltage * Vhvsov -0.1 \Y,
VS OVP Enable De-bounce *

] Tvs_ov 385 us
Time
Threshold for High— Line Ton_max_#= 0.425 * Ton_wax L

VHL 1.95 2.10 2.20 \Y,

Range (HL) Detection
Hysteresis for VuLto ViL * VH_HLLL -0.15 \%

) ) Source current from CS
Vvs to Ics Conversion Ratio Kuine 18 20 22 pAN
pin when Vys=1.5V & 3.5V

Supply Voltage (VCC Pin)

Startup Current VCC = Vuv on Ist 50 100 pA
. Veomp = 0V, Vzep = OV lop_Lo 1.1 mA
Operating Current v ~ vy "y | 15 A
= 3V, = . m
(with 1nF load on OUT pin) cowe 20 oPH
*. During Protection lop_prOT 0.4 mA
De-Latch Voltage * VPDR Vuv_orr-1.5V \Y,
UVLO_OFF Threshold Voltage Vuv_orr 7.5 9.0 10.5 V
UVLO_ON Threshold Voltage Vuv_oN 17.0 18.5 20.0 \%
. . When Vpmorr < Vom £
VCC Holding Clamp High Level Vveeuvi_H 121 13.0 13.9 \Y,
VDIMHO
: When Vomorr < Vom =
VCC Holding Clamp Low Level Vvccuvi_L 10.8 11.5 12.2 \%
VDIMHO
VCC_OVP Threshold Voltage Vec_ove 25.8 27.5 29.2 \%
VCC_OVP De-bounce Time * Toes_ove 250 us
*VCC_OVP, ZCD_OVP, ,
Hiccup1 1 Number
VS_OVP
Protection De-Latch Counter *;SD_UVP Hiccup2 2 Number
*;.SD_OVP Hiccup3 4 Number
*;SDSP,CSSP, ZCD_UVP Hiccup4 7 Number
Start-up Section ( ST pin)
**When VCC =
Resistance of VCC to ST Pin. UVLO_ON ,ST pull low Raus 0.8 1.2 1.5 MQ
immediately.
6
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(VCC=15.0V, Ta = 25°C unless otherwise specified.)
PARAMETER ‘ CONDITIONS | SYMBOL ‘ MIN ‘ TYP ‘ MAX ‘ UNITS
CC Integrator (COMP Pin)
COMP Open Voltage * Vcomp_HeL 4.4 4.7 5.0 \%
Burst Mode In Level On time is Zero(gate off)
. VcompLiL 0.55 0.65 0.75 V
(Zero on time)
Burst Mode Out Level VcompL1H 0.9 1.0 1.1 Y,
Current Sensing (CS Pin)
Current Limit Threshold
Vocp 0.9 1.0 1.1 \%
Voltage
L Duration Ty gg region. If it's
Current Limit-2 Threshold
enable, OUT pin is pull low Vsps 0.52 0.60 0.68 \Y
Voltage
immediately.
De-bounce Cycle of Current ) | - 7 Cvel
. ; cles
Limit-2 Protection comntousy SDsP y
Soft Start Time *: Vs is from 0.2V to 1.0V Tss 30 ms
CS Short Protection Threshold i i
OUT is from high to low. Vess 85 125 165 mv
Voltage
CS short Protection *, including soft start time
. Tcssp 90 ms
De-bounce Time and Veowe > 2V.
LEB time and Programming *. include gate off delay
. . . TiLes 250 ns
Delay Time time (100ns,typ) on chip
KCC Tolerance KCC_ T +2 %
Maximum OFF-Time
Timeout after Switching Period | *; Always Tot 4.5 6.5 8.5 us
Minimum ON -Time
Minimum Turn On Time *; when Vys > 2.1V Ton_MIN ‘ 450 ‘ ns
Maximum ON -Time
When Rzcp setting is 20k Q ToN_MAX1 15.2 18.5 21.8
Maximum Turn On Time us
When Rzcp setting is 10kQ Ton_mAx2 11.2 13.5 15.8
Minimum (ON+OFF)-Time
Fs max = 90kHz Ts_MIN 9.5 115 13.5 us
Minimum ON+OFF-Time Fs mn = 20kHz Ts_maAx 40 50 60 ps
*: Fs_ss= 30kHz Ts_ss 33 us
Gate Drive Output (OUT Pin)
Output Low Level Isink=20mA Ve Lo 0 0.8 V
Output High Level IsourcE=20mMA Va_Hi 10 13 Y
Output High Clamp Level * Ve_cLamp 13 \%
Rising Time* *; Cout=1000pF Te_RISE 140 ns
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(VCC=15.0V, Ta = 25°C unless otherwise specified.)

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

Gate Drive Output (OUT Pin)

Falling Time* *; Cour=1000pF | To_FaLL ‘ ‘ 30 | ns

Zero Current Detector (ZCD Pin)

Upper Clamp Voltage When Izco = 200pA Vzn 4.4 4.7 5.0 \%

Lower Clamp Voltage When lzcp = - 2mA Vzu 0 -0.3 \%

QRD Threshold Voltage VBaRD 0.3 Y,

Hysteresis of QRD Leading edge VHzcp +0.1 \Y,

Blanking Time *: when Voiv > Vbimso TeNK_zepL 2.0 2.4 2.8 us
*; when Voim £ Vbivso TBNK_zCDH 1.2 1.6 2.0 us
Vom 2 1.1V Vzeouv 0.9 1.0 1.1 Y,

ZCDUVP Threshold Voltage
Vom < 1.1V Vzcouvi 0.7 0.8 0.9

ZCDUVP Delay Time *; including soft start time. Tuve 180 ms

ZCDOVP Threshold Voltage Detection point on gate Vzcoov 3.90 4.05 4.20 \%
off after Blanking Time

ZCDOVP De-bounce Time * Toes_cv 250 us

Dimming Function (DIM pin)

DIM Clamp Voltage DIM pin open VDIM_CLH 2.65 2.70 \%

Source Current of DIM Pin Source current loim 9.0 10.0 11.0 pA

DIM100 Threshold Voltage VbiM100 2.37 2.50 2.63 \

DIM50 Threshold Voltage * VDims0 1.35 1.45 1.55 \Y,

DIMO Threshold Voltage *; Voim from high to low. Vbimo 0.45 0.48 0.51 Y,

VCC Holding Mode start Voworr < Vo < Voo still

Threshold Voltage Vom < Vommorr before VbiMHO - 1.1 - \%
20mS, max

DIMOFF Threshold Voltage Gate is not turn on if Vom VbimorrF 0.45 0.50 0.55 \
<VbimorF

DIMON Threshold Voltage Z:M from Vowore to gate |« | 050 | o055 | 0.0 v

Frequency Limitation Start Vo rs 1.96 136 1.46 v

Threshold Voltage -

Frequency Limitation End Vo re 0.68 0.78 0.88 v

Threshold Voltage -

Thermal Foldback Function (SD pin)

SD Clamp Voltage SD pin open Vsp_cLa 1.55 1.75 \%

Clamped Resistance * Rsp_cLa 2.0 kQ

SDOVP Threshold Voltage Vspovp 29 3.0 3.1 \Y,

SDOVP De-bounce Time *; Vsp=Vspov Tspov 250 us

SDUVP Threshold Voltage Vspuve 0.45 0.5 0.55 \%

Hysteresis of SDUVP *: When IC start up first VH_spuvp +0.1 \
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(VCC=15.0V, Ta = 25°C unless otherwise specified.)
PARAMETER ‘ CONDITIONS SYMBOL | MIN ‘ TYP ‘ MAX | UNITS

Thermal Foldback Function (SD pin)
SDUVP De-bounce Time *: Vsp<Vspuv Tspuv 600 us
Source Current of SD Pin lotp 82 pA
Thermal Foldback Start

VTF_START 1.0 1.1 1.2 \%
Threshold Voltage
Thermal Foldback End Reduce current to 50%,typ.

VTE_sToP 0.55 0.65 0.75 \%
Threshold Voltage
Internal OTP (Over Temp. Protection)
OTP Junction Trip Level* ‘ Gate off then Hiccup OTP 140 °C

*. Guaranteed by design.

9
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Application Information
Operation Overview

The LD7839 is an excellent single-stage flyback PFC
controller with dimmable constant current and primary
side regulation (PSR) control algorithm for LED lighting
applications. It drives converter operating in quasi-
resonant mode to achieve high efficiency. By PSR, The
LD7839 is feedback accurately with primary side current
without the shunt
secondary side. LD7839 is a QR/DCM mode and

voltage-mode PFC controller. The turn-on time of the

regulator and opto-coupler at

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 power
variation. The maximum switching frequency is limited
about 90kHz and minimum switching frequency is
limited about 20kHz. The LD7839 can support analog
dimming by adjusting the voltage of DIM pin. LD7839
provides robust protections as over load protection, over
voltage protection, over current protection, under
voltage lockout and LEB of the current sensing.
LD7839 also provide thermal foldback

function by programmable NTC. Its major features are

Specially,

described as below.

External 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.

To achieve optimized topology, as shown in Fig. 3,

LD7839 drive a high-voltage startup circuit to enhance it.

When input voltage is applied, ST pin is pulled high by
resistor (Rst_ru) and high voltage switch (Qsr, Itis BJT +
Diode or Depletion NMOS) is turned on. VCC capacitor
(Cvcce) is charged by Rst and Qst. The voltage of ST pin
(VsT) increased with VCC pin. Once the VCC voltage

reaches start-up threshold (Vuvio_on), LD7839 is
activated and ST pin is pulled low, Qst is turned off at
the same time and finished the start-up sequence. As
shown in Fig. 4. In using such configuration, the turn-on
delay time will be almost no difference either in low-line
or high-line conditions. Once the VCC voltage rises
higher than Vuvio on to power on the LD7839 and
further to deliver the gate drive signal, Qst will be turn
off and 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.

Resense

7
Fig. 3 Start up circuit

An UVLO comparator is embedded to detect the voltage
on the VCC pin to ensure the supply voltage enough to
power on the LD7839 PWM controller and in addition to
drive the power MOSFET.

L

ne voltage
A

(L
) TV

VI

Vuvio_on

Vuvio_ore

Fig. 4 Start up Sequence
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Brown-In/Out and AC Input Over Voltage
Protection (VS_OVP)

The LD7839 features brown-in/out function on VS pin.
As the built-in comparator detects the condition of Vvs
which is input voltage divided by Ruvs, it will shut off the
controller to prevent from any damage. Fig. 5 shows the
operation. When Vvs<Veno (0.9V, typically), the gate
output will remain off even when the VCC already
reaches VuvLo on. It therefore forces the VCC hiccup
between Vuvio on and Vuvio_orr. Unless the input
voltage rises over Vani (1.0V, typically), the gate will not
start switching even as the next Vuvio_on is tripped. A
hysteresis is implemented to prevent the false-triggering
during turn-on and turn off.

Line Voltage
A

Vvs(peak)

Ve

Veno

Vce
A

UVLO(on)
UVLO(off)

FBDRIVER

Non-

Switching Switching

Non-Switching

-t

Fig. 5 BNI/BNO function

As shown in Fig. 6 and 7. When Vs is higher than Vvsov
(4.0V, typically) for 385us delay, VS_OVP is ftrigger.
Veowmp is pulling low and LD7839 will enforce the gate off
until the 13t cycle of VCC hiccup is tripped and Vvs is

lower than Vvsov — 0.1V.

Vin

BNI/BNO Comparator

BNI/BNO Vys
Veni/Veno
O

3
AC OVP Comparator
AC_OVP
Vysov
O

Fig. 6 AC_OVP circuit

Rys up

Line Voltage

A
Vin(ac)

‘Vvs(peak)
A

UVLO(on)
UVLO(off)

FBDRIVER
A

on-

Non-Switching Switching gw“ching

Fig. 7 AC_OVP Protection

Ramp Generator Block and Zero Current
Detection (ZCD)

Fig. 8 shows typical ramp generator block and ZCD
block. The COMP pin voltage (Vcomp) and the output of
the ramp generator block are compared to determine
the MOSFET on-time, as shown in Fig. 9.

A greater comp voltage produces more on-time. Using
an external resistor connected to ZCD pin to set the
desired slope of the internal ramp, the user may
program the maximum on-time. Alternatively, the
on-time will also achieve its maximum when Vcowp trip

to Vcomp_reL (4.7V, typically).

The maximum on-time (Ton max) should be set

according to the condition of the transformer, lowest AC
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line voltage, and maximum output power. A choice of
optimum resistor value would result in best

performance.

It shuts down the drive output if Vcowp falls below zero
on-time threshold voltage. This optimizes the efficiency

in power saving in most conditions.

The zero current detection block will detect auxiliary
winding signal to drive MOSFET as ZCD pin voltage
(Vzep) drops to 0.3V. As Vzep drop to 0.3V, the current
through the transformer is below zero. This feature
enables transition-mode operation. The ZCD
comparator would not operate if Vzco remains at above
0.4V. Once it drops below 0.3V, the zero current
detector will act to turn on the MOSFET.

Fmax limit

Raco_up — »| Timeout

Naux

Rzcp_pown

COMPL——

Vus
@
CC feedback QRD
Ccs
DIM control TF

below, but order to avoid ZCD pin over rating, Izco must

be set lower than 2mA.

Tpeax

Primary
Current

Ton Tois

Secondary
Current

N
7

oA

Naux/Ns Vour

AUX
Voltage !

ov
|
1
Telay Time|
>

|
“Naux/Ne - Vin|

i
I Niux/Ns Vour Reco_up/(Rzeo u+Rzeo_pown)
|

zco . 03V
Voltage

Minimum
+——[— Voltage Turn-on

Fig. 9 ZCD detection

The following table is a suggestion for maximum on-time

Fig. 8 ZCD function block

Fig. 9 shows typical ZCD-related waveforms. Since ZCD
pin carries some capacitance, it produces some delay to
the turn-on time caused from Rzcp_up. During delay time,
the junction capacitor of the MOSFET resonates with
the primary inductor of the transformer and the
drain-source voltage (Vbs) decreases accordingly. So,
the MOSFET consumes less voltage to turn on and it

therefore minimizes the power dissipation.
Programming Maximum On-Time

LD7839 provides adjustable maximum on-time to limit
power output in abnormal operation. The selection of
maximum on-time is subject to ZCD resistance as

shown in Fig. 10. ZCD resistance can be obtained from

setting.
Rzcp_pown
Rzep (Q2) Tonmax_LL | ToNMAX_HL Suggestion
Rzco > 20k 18.5ps ~8us 25k
Rzcp <10k Q) 13.5us ~6us 7.5kQ2
Table. 1
Fig. 10 ZCD Setting
Where:

Romr= Rzcp_up X Rzep pown
ZCD™

Rzcp_up + Rzep_pown

I _ VIN,PEAK x NAUX
ZCD~
RZCD,UP NP
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Principle of Constant Current Operation

Primary side control is applied to eliminate secondary
feedback circuit or opto-coupler to reduce the circuit
cost. The switching waveforms are shown in Fig.11.The
output current Ioyt as follows:

1 Ispk X Tpis

lout== X
ouT=; Tq
1 Np Tois
==X — X Ippg X —
27 Ng = PR
1 N V, T
LoNe Ve DIS
2 Ns Rsense Ts

The primary peak current (lppk), inductor current
discharge time (Tois) and switching period (Ts) can be
detected by the IC. The ratio of Vcs x Tois/Ts will be
modulated as a constant. Maximum output mean

current lout,max can be induced finally as follows:

| _1 « Np y Ves Tois
OUTMAX™2 " Ns ~ Rsense . Ts
L Ne OV o
5 X - n
2 Ns  Rsense R
1 Np_ 05V
~Z X —X X X
2 Ns Rggnse ( /KCC) R

Where K = (Ton/Ts) = (1- Tpis/Ts) and Kee=3.5, which are
measured at Ves =0.5V and Vzep = 2V. 714, is coupling
coefficient of transformer that is about 0.90~0.99. So,

lout,max can be programed by Np/Ns and Rsensk easily.

TS [
J

OUT(Gate)
A

A
Y

v

A Ton

Y
A
Y

Fig. 11 Switching current

Dimming Performance and Frequency
Limitation

Apply DC voltage on DIM pin to achieve analog dimming
of LED current. LED current could be controlled by Vpim

as follow:

If Vpim < Vpimo lour=0A

If Vpim = Vpimioos lout=louT,MAX

If Vpimo < Voim < Vpimioos

Vbim — Vbimo

lout= )*louT,Max

VDIMlOO - VDIMO

Where, Vbimo and Vbim1oo respectively are 0.5V and 2.5V
typically.

Once Voim=Vbimorr , LD7839 will gate off immediately.
But if this condition is continuously and last more than
20ms, Vcowr is pulled low until Vpoim > Voivon again. If
Voim= Vpimorr but less than 20ms, when Vpim=Vpivon ,

LD7839 will gate on immediately.

DIM pin also control switching frequency limitation,
When Vo lower than Vom_rs (1.36V, typically),
maximum switching frequency limitation is reducing
proportional to Vom until Voim is equal to Voiv_re (0.78V,
typically). The minimum switching frequency is ~20kHz,
maximum switching frequency is 90kHz, typically, as

shown in Fig. 12.

lout/lout,max
A
~15% /
2.5% /
~0%
>
Fsw_max Vpivon Vo
90kHz“
20kHz
Lt
Vomorr Voim_re Vo Fs Voim

Fig. 12 Dimming Performance
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Thermal Fold Back by SD Pin

LD7839 provides the thermal fold-back function by SD

pin as follow:
If Vspyve < Vsp < Vg sTop lout=50%*IguT,NOM
If Vsp = Vg sTARTS lout=100%*IouT,NOM

If Ve stop < Vsp < Vrp starT

VTF,START - VTF,STOP

lout=( »*IouT,NoM

2 X Vg start — Vrrstop — Vsp

Vsp = Isp X Rnrc

Where, V1r_starT, VTF_stop and Vspuvpe respectively, are
1.1V, 0.65V, 0.5V typically. lout,nomis the output current
which is controlled by DIM pin. Connect a NTC between
SD and GND pin, as shown in Fig. 13.

Fig.13 SDOVP and external OTP

The SD pin is clamped at Vsp_cia (1.75V typically),
Once Vsp is higher than Vspove (3.0V typically), SDOVP
is triggered, LD7839 will enforce the gate off until the 4th
cycle of VCC hiccup is tripped. Add an external Zener
diode (ZDsp) can adjust the LED open protection or
output over voltage protection. The maximum output
voltage as follows:

Ns

Voutmax = [(Vzpg, + Vby,,) +3.0V] X

VCC Holding Mode

AUX

VCC may not enough at lower output voltage and
LD7839 provide the VCC

holding mode to enhance the wide operation range.

dimming low condition,

Once the Vo is lower than Voimro (1.1V, typically) and
VCC is lower than Vvccuvi_L, ST pin will pull high by

Rst_pu, Cvcc charge by Rst. VCC voltage will be
clamped between Vvccuvi_nand Vvecuvi_t, as shown in
Fig. 14. If Vo is lower than Voimorr about 20ms, the
VCC holding mode is disabled.

Voim
A
DIM100 \
DIMHO ~G
N
VDIMOFF
et
lout
A
~
~N——
vce t
Vuv_on 4
Vveccuvi_H
Vvecuvi_L
Vuv_orF
Vst t
A
tr

Fig.14 VCC holding mode

Output Drive Stage

With typical 250mA/-500mA 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 Limit

A 250ns leading-edge blanking time (TLes) is included in
the input of CS pin to prevent the false-trigger from the
current spike. In the different rated power application, if
the total pulse 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
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R-C filter for higher power application to avoid the CS

pin being damaged by the negative turn-on spike.

LD7839 detect the primary side peak current from the
CS pin, which is not only for constant current regulation
but also for cycle by cycle peak current limit. The
maximum voltage threshold of the CS pin set at Vocp
(1.0V, typically), once Vcs is higher than Vocp, gate off

immediately.

Once Vcs exceeds Vsps (0.6V, typically) during Ties
-100ns after gate on, LD7839 will gate off immediately, if
7 switching cycles continuously with this situation,
LD7839 will enforce the gate off until the 7" cycle of
VCC hiccup is tripped.

Line Regulation Compensation

The line regulation could be compensation by fine
tuning Rcs. To compensate this, an offset voltage is
added to the CS signal by an internal current source (Ics)
when gate on duration through an external resistor (Rcs)
in series between the sense resistor (Rsense) and CS

pin, as shown in Fig. 15.

Dgri

Rst1
2 Rst_put

J_A Qsr
L

Resense

Fig. 15 Line Regulation Compensation

And Ics is defined by Vvs as below.
Ies = Vys X Kyng = Vys X 20pA/V

By selecting a proper value of the resistor in series with
the CS pin, the amount of compensation can be

adjusted.

Output OVP on ZCD Pin-1 Hiccup

When the LED string open circuit occurs, the reflected
output voltage of AUX-winding will cause ZCD voltage
up. If the ZCD voltage is higher than Vzcpbov (4.05V,
typically) and de-bounce about 250us, LD7839 will
enforce the gate off until the 1%t cycle of VCC hiccup is
tripped, the selection of output over voltage (Vovp)
trigger level is subject to ZCD divide resistance as the

below equation:

Nvee Rzcp_pown

VOVPX NS =4.05V

Rzco_up*tRzep pown

UVP (OSCP) on ZCD Pin-7 Hiccup

When the LED string short circuit occurs, the reflected
output voltage of aux winding will cause ZCD voltage
down. If Vs is lower than VuL (2.1V, typically) and the
ZCD voltage fall to Vzcouv (1V, typically) or Vvs is higher
than VuL and the ZCD voltage fall to Vzcouvt (0.8V,
typically), de-bounce about 180ms, LD7839 will enforce
the gate off until the 7t cycle of VCC hiccup is tripped.

VCC Over Voltage Protection — 1 Hiccup

The maximum rating of the VCC pin is limited below 30V.
To prevent VCC from the fault condition, the LD7839 is
implemented with OVP function on VCC pin. As soon as
the VCC pin voltage is higher than Vcc ove (27.5V,
typically) and de-bounce about 250us, Ics will enforce

the gate off until the 15t cycle of VCC hiccup is tripped.
Output OVP on SD Pin- 4 Hiccup

When the Vsp is higher than Vspove (3V, typically) and
de-bounce about 250us, LD7839 will enforce the gate
off until the 4" cycle of VCC hiccup is tripped.

UVP (External OTP) on SD Pin- 2 Hiccup

When over temperature condition occurs, the resistance
of NTC is decreased with temperature. Once Vsp is
lower than Vsp_uve (0.5V, typically) and still about 600us,
LD7839 will enforce the gate off until the 2" cycle of
VCC hiccup is tripped. Once the SDUVP is active,
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LD7839 recovery until the Vsp is higher Vsp_on (0.6V,
typically) again. As shown in Fig. 16.

|0UT"OUT,MAX -4+———— Temperature increases

F——— 1

——»Temperature decreases

100

Shutdown

50%

0.5V 0.6V 0.7V 1.1V

Fig. 16 Thermal Fold-back

Short Circuit Protection on CS Pin-7
Hiccup

To protect the circuit from damage due to CS pin short
condition, a smart and robust function is implemented in
the LD7839 for it. This function is an auto recovery type
protection. Under such fault condition, Once Vcs is lower
than Vcss (0.125V, typically) and Vcowmp is higher than
2V(typically), after de-bounce about 90ms, LD7839 will
enforce the gate off until the 7" cycle of VCC hiccup is

tripped. As shown in Fig. 17.
Layout Considerations

A proper PCB

interference and EMI issue in the switching power

layout can abate unknown noise

supply. Please refer to the guidelines when designing a

PCB layout for switching power supply:

05/06/2020
N De-bounce time
Vcomp :4—2
2V —— — — — — - —_

CSSP active and
Stop switch

Short CS.
Fig. 17 Current Sense Short Circuit Protection

The current path(1) from the input capacitor, transformer,
MOSFET, RCS returning to input capacitor is a high
frequency current loop. The path(2) from GATE pin,
MOSFET, RCS returning to the ground of the IC is also
a high frequency current loop. They must be as short as
possible to decrease noise coupling and kept a space to
other low voltage traces, such as IC control circuit paths,
especially. Besides, the path(3) between MOSFET
ground(b) and IC ground(d) is recommended to be as

short as possible, too.

The path(4) from RCD snubber circuit to MOSFET is a

high switching loop. Keep it as small as possible.

The path(5) from the input capacitor to VDD pin is a high
voltage loop. Keep a space from path(5) to other low

voltage traces.

It is good for reducing noise, output ripple and EMI issue
to separate ground traces of the input capacitor(a),
MOSFET(b),

circuit(d). Finally, connect them together at the input

auxiliary winding(c) and IC control

capacitor ground(a). The areas of these ground traces

should be kept large.
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To reduce the parasitic trace inductance and EMI, the
area of the loop connecting to the secondary winding,
the output diode, and the output filter capacitor must be
minimized. In addition, the sufficient copper area at the
anode and cathode terminal of the output diode can help
for heat-sinking. It is recommended to apply the larger
area at the quiescent cathode terminal. The large anode

area will induce high-frequency radiated EMI.

»
A Ll
§‘ ‘ T ::‘\
. ![‘\
7
Input Capacitor
Ground(a)
Trace
IC MOSFET
)i Ground(d) Ground(b)

Auxiliary
Ground(c)

Fig. 18 PCB layout Consideration
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Package Information

SOP-10

00

J FA—

&
Ealn

f

—_— B N

o

{fEEn]

\
I
I
/] ! M

Leadtrend Technology Corporation www.leadtrend.com.tw

Preliminary LD7839-DS-P03 May 2020

LEADTREND / SOP-10
Symbol Dimensions in Millimeters Dimensions in Inches
Min. Max. Min. Max.
A 4.800 5.000 0.189 0.197
B 3.800 4.000 0.150 0.157
C 1.300 1.750 0.051 0.069
D 0.300 0.500 0.012 0.020
F 1.0 TYP. 0.039 TYP.
H 0.170 0.250 0.007 0.010
I 0.100 0.250 0.004 0.010
J 5.800 6.200 0.228 0.244
M 0.400 1.27 0.016 0.05
6 0° 8° 0° 8°
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Revision History

REV.

Date

Change Notice

P00

10/01/2019

Original Specification

PO1

12/25/2019

1.

2
3.
4

Modify the SDSP to CSP at protection mode table.
Modify block diagram.
Modify value and symbol of electrical characteristics table.

Modify maximum on time setting table.

P02

03/23/2020

=N

Modify the minimum ON+OFF-Time (Ts_mn &Ts_max) to maximum and

minimum frequency (Fs_wax & Fs_min).

Correct the SDUVP hysteresis voltage (+0.1V).
Modify Fig. 14 (VCC holding mode).

Add Fig.17 (Current Sense Short Circuit Protection).

Internal OTP function haven’t hysteresis (few value).

P03

05/06/2020

© N o o R~ N0 eD

Correct Vspovr (3V), page 15.

Add the description of DIM (Voim = Voivorr), page 13.
Modify description of VSOVP, page11.

Modify EC table Vvccuvi_n, page6.

Modify EC table Vvccuvi_L, page6.

Modify EC table Ton_miN, page?.

Modify EC table TiLes, page?.

Modify EC table Tenk_zcoL, page8.

Modify EC table Tsnk_zcoH, pages.

. Modify Pin description (DIM), page3.
11.
12.
13.

Modify feature (dimming), page1.
Add Raus at block diagram, page 4.
Modify operation current unit of EC table, page 6.

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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