EUP2998

EUTECH 4 Strings

High Current White LED

MICROELECTRONICS Driver with Boost Controller

DESCRIPTION

The EUP2998 is a high power and high efficiency
boost controller with 4-channel current sinker which is
ideal for large LCD backlighting applications.

EUP2998 uses current mode, fixed frequency
architecture which can clamp the inductor peak current
each cycle. The switching frequency is programmable
by an external frequency setting resistor. It drives an
external MOSFET to boost up the output voltage to

maximum value of 90V from a 8V to 35V input supply.

The EUP2998 regulates the current in each LED string
to the programmed value set by an external current
setting resistor. The EUP2998 current matching can
achieve +1.5%.

A 3pA shutdown current and 0.4V (ILED@100mA)
feedback voltage will greatly improve efficiency and
reduce power dissipation.

The device supports both direct pulse width
modulation (PWM) brightness dimming and PWM to
Analog dimming. When use PWM dimming signal to
adjust the LEDs brightness, a direct PWM LED current
and analog LED current will obtained set by the
external circuits connected to LPF.

The EUP2998 integrated multiple protect functions,
such as LED Open, LED Short, Inductor Short,
Schottky Diode Short, CHx Short to Vout, Output
Over Voltage, Over thermal, Input Over Current, and
Under Voltage Lockout (UVLO), these protection will
prevent the LCD backlight from damage.

EUP2998 is available in TSSOP16-EP and SOP-16
packages.

Typical Application Circuit

10uH
Vi

8-35v l
100ul

FEATURES

® 8.5V gate driver

® 4 strings in parallel and up to 25 LEDs per
string

®  Up to 240mA drive capability for each string

®  Supports both Analog and Direct PWM
Dimming

®  Built in convert for converting external PWM
signal to analog dimming signal

®  Output voltage up to 90V

®  Boost Switching frequency can be programmed

by external resistor

Wide Input voltage range 8V to 35V

Better than 1.5% LED Current Regulation

Accuracy Between Strings

®  Multiple Fault Protections

-Current Limit protection

-Output Short circuit detection

-Over-temperature protection

-Output Over-voltage protection

LED current turn off in shutdown mode

Support multiple-IC parallel operation

Thermal Enhanced TSSOP-16L and SOP-16

Packages

® RoHS Compliant and 100% Lead (Pb)-Free
Halogen-Free

APPLICATIONS

® Desktop LCD Flat Panel Displays
® Flat Panel Video Displays

® [CD TVs and Monitors

Vour Up to 90V

3-3.1V

AAA

1.I2V 2V P

ILED=100mA

Figure 1. Typical Application Circuits
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Pin Configurations

Package Pin Configurations Package Pin Configurations
Type Type
(TOP VIEW) (TOP VIEW)
cHa [[1] ® [T6] ] cn3 cur (1] ® 6] ] PWMI
ISET [ [ 2] [15]_] GND cH2 [[2] |r : 15] ] comp
' |
ove [_[3] [14] ] cH2 GND [ ]3] : | [[@[] vLeF
|
SOP-16 FSET[ 4] B Jcmr | TSSOP16- | cps [14] | pp | BV
EN [T5] [12] | pWMI kP CH4 []5] : : 12] ]| REG
I
ics (16} [11]_Jcomp ISET [_16] : : 11 | DRV
DRV [ [7] [T0] ] LPF ove [ 7] : J: 0] ] ICS
REG [_[8] [9T ] VIN FSET [ [8] 91 ] EN
Pin Description
PIN TSSOP16-
NAME SOP-16 EP DESCRIPTION
CH4 1 5 Channel 4 LED current source. Leave it floating if not used.
Full-Scale LED Current Adjustment Pin. The resistance from ISET to
ISET ) 6 GND controls the fgll—scale current in each LED string. ISET voltage is
around 1.5V, during full lighting, ICHx=1200/RISET Ohm. Set
RISET=12KOhm, ICHXx is set to 100mA.
Output over-voltage feedback input. Connect OVP to the tap point of the
OVP 3 7 . .
resistor divider between output and ground.
Boost Switching Frequency Program pin. Program the boost frequency by
FSET 4 ] different external Resistance, and the boost converter frequency set by
formula: FSW=50000/Rpser(KQ). If setting FSET=100K, boost frequency
is S00KHz.
The device enable pin. A logic high signal turns on the internal LDO and
EN 5 9
enables the IC..
Current Sense Input. During normal operation, this pin senses the voltage
ICS 6 10 across the external inductor current sensing resistor for peak current mode
control and also to limit the inductor current during every switching cycle.
External N-CH Power Device Gate Driver Output. This pin provides the
DRV 7 11 . L
boost converter power device gate drive signal.
REG ] 12 5V Linear Regulator Output to power internal circuitry. Bypass REG to
GND with a ceramic capacitor of 1uF or greater.
VIN 9 13 Supply Voltage Input.
LED current dimming mode set. Connect LPF to REG, direct PWM
LPF 10 14 dimming mode is set, LED current chopping according to the external
dimming signal. Connect a RC to this pin, the external PWM dimming
signal is converted into analog dimming to adjust the LED current.
Boost Converter Compensation Pin. Connect a RC compensation circuit
COMP 1 15 from COMP to GND, the soft-start and compensatiop fgnctions are
implemented. When the EUP2998 shuts down, COMP is discharged to
GND.
Brightness Control Input. Apply a PWM signal on this pin for brightness
PWMI 12 16 control; ig dire.ct PWM dimming mode, the LED current chopped by the
external dimming signal; in analog dimming mode, a dc LED current is
controlled according to the dimming signal duty cycle.
CH1 13 1 Channel 1 LED current source. Leave it floating if not used.
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CH2 14 2 Channel 2 LED current source. Leave it floating if not used.
GND 15 3 Ground.
CH3 16 4 Channel 3 LED current source. Leave it floating if not used.

Ordering Information

Order Number Package Type Marking Quantity per Reel | Operating Temperature Range
EUP2998DIR 1 SOP-16 oo 2500 -40 °C to +105°C
P2998
EUP2998XIR1 | TSSOP-16 (EP) W oo 2500 -40 °C to +105°C
EUP2998
EUP2998 [1 0 OO O
Lead Free Code

Packing
—  R:Tape & Reel

1: Lead Free, Halogen Free

Operating temperature range

I: Industry Standard

Package Type
D: SOP

X: TSSOP (EP)
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Block Diagram

VIN
A
|_|_[ I
REG
0o | uvio | BANDGAP — OVP+SHORT|<¢——— Jovp
GND[_}
I—bx.sv

Y
EN [ —>ENABLE RAMP >
8.5V
A | PWM COMP
VSAT Logic DRV [ Jorv
comp[_} 0SC < + [ Tics
FSET[_]
MINFB Minimum Feedback Select
VOLTAGE CHI
REFERENCE
CH2
LEE PWM : CH3
GENERATOR :
PWMI ! : CH4
Fault Detector Fault Detector Fault Detector Fault Deteetor L
O/Sand LED | { O/S and LED |4 Temp Sensor O/S and LED | _¢,
Short Detect Short Detect ] Short Deteet
+
- TR T varen
HV
ISET[ |_ /—E N R
wnr
L A
Figure 2. Block Diagram
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Absolute Maximum Ratings (1)

m  CH (n)to GND -0.3V to 90V
m  VIN,ICS,EN to GND -0.3V to 40V
m  OVP, PWMI, FAULT, REG to GND -0.3V to +6V
m COMP, DRV, ISET, FSET to GND -0.3V to (REG+0.3)V
m  Continuous Power Dissipation (T, = +70°C)
16-Pin SOP [derate 12.5mW/°C (JEDEC high-k 2s2p) above +70°C] 1000mW
16-Pin TSSOP [derate 25mW/°C (JEDEC high-k 2s2p) above +70°C] -------------------- 2000mW
m  Operating Temperature Range -40°C to +105°C
m  Maximum Junction Temperature +150°C
m  Storage Temperature Range -60°C to +150°C
m  Lead Temperature (soldering, 10s) +300°C
Operating Conditions (2)
| Operating Temperature Range -40°C to +105°C
[ Supply Voltage , VIN 8V to 35V
[ ] LED Current, ICHn 5SmA to 240mA
m  Maximum LED Pulse Current=ImS 240mA

Note (1): Stress beyond those listed under “Absolute Maximum Ratings™ may damage the device.
Note (2): The device is not guaranteed to function outside the recommended operating conditions.

Electrical Characteristics
(Circuit of Figure 1, VIN=12V, GND=0V, Risgr=12kQ, Rpsp1=100kQ, Vpwai= 5V, Tx= 25°C, unless otherwise noted.)

Symbol Parameter Conditions : EUP2998 Unit
Min. | Typ. | Max.
VIN VIN Supply voltage 8 35 \'%
I VIN |VIN Supply Current PWMI=5V 3.25 mA
I OFF  |VIN Shutdown Current PWMI=EN=0,VIN=12V 6 A
I STANDBY |VIN Standby Current EN=5V, PWMI=0V, VIN=12V 820 pA
REG REG Output Voltage 5 Vv
I REG" |REG Current Limit 30 mA
UVLO |UVLO Rising Threshold 4.05 Vv
UVLO_HYS |[UVLO Hysteresis 0.15 v
Vprv DRYV High Level 8.5 Vv
VIH EN High Level VEN Rising 2.4 A\
VIL EN Low Level VEN Falling 0.7 A\
Boost Converter
| prv src  |DRV Sourcing Current 50 mA
| prv sink  |DRV Sinking Current 50 mA
FSW Switching Frequency Reser=100KQ 500 KHz
TON_MIN" |Minimum On Time 100 nS
ICS  |Boost Current Limit ?ggfﬁf e ggsss) 500 mv
DMAX  |Maximum Duty Cycle 93 %
VESET FSET Voltage 2.5 \Y
LED Current Regulation
RCH CHn Sink Resistance ILEDn=100mA 2.5 ‘ ‘ Q
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Electrical Characteristics (continued)
(Circuit of Figure 1, VIN=1 2V, GND:OV, RISET:] 2kQ, RFSET:1 OOkQ,VPW]\/H: SV, TA: 250C, unless otherwise noted.)

.o EUP2 .
Symbol Parameter Conditions : UP2998 Unit
Min. \ Typ. \ Max.
LED Current Regulation
VISET |ISET Regulation Voltage 1.5 \'%
Output LED Current in
0 — 0 =
ILED100% Analog Dimming Mode PWM Duty Cycle=100%, Crpr=0.47uF 97 100 103 mA
CHn Current matching in
0 — 0 — _ 0
Imatch100% Analog Dimming Mode PWM Duty Cycle=100%, Cppr=0.47uF 1.5 1.5 %
Output LED Current in
0 =50 -
ILED5% Analog Dimming Mode PWM Duty Cycle=5%, Crpr=0.47uF 4 5.5 7 mA
CHn Current matching in
0 —50, — _ 0
Imatch5% Analog Dimming Mode PWM Duty Cycle=5%, Cppr=0.47uF 3 3 %
Dimming Controls
VPWMH [PWMI Input High Level 2.4 v
VPWML |PWMI Input Low Level 0.7 v
IPWMI |[PWMI Pull Down Current Vewmr=3V -1 +1 pA
Fault Detections
Vovp Over-voltage Threshold on Rising Edge 20 v
OVP
Vhys-ovp |OVP Hysteresis 100 mV
Vovp, ab Shutdpyvn Under Abnormal 32 v
Condition
VCHx_OV |CHx Over Voltage Threshold 8.7 A"
CHx Under Voltage
VCHx_UV Threshold 100 mV
Tsd Thermal Shutdown Threshold 150 °C
Tsd hys |Thermal Shutdown Hysteresis 30 °C
Note

(DThese are guaranteed by design and characterization.
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Typical Operating Characteristics
(VIN=12‘I9 RISET=12K, RFSET=100K3 L=10llH, COUT=47'»|-F)

Efficiency vs. Input Voltage FSW vs. Rysgr
100% 700
600
95%
500
$ N
F % Z 400
£ 85% g 200
=
200 \
80%
100 =0
75% 0
5 10 15 20 25 30 35 0 150 300 450 600
Input Voltage(V) Rpser(KQ)
200Hz PWMI Dimming (Duty Cycle=50%) 2KHz PWMI Dimming (Duty Cycle=50%)
PWM to Analog Mode PWM to Analog Mode
e T — : SN
PWMI o PWMI
D +5V/div D £ 5V/div
|
Vsw (AC)
20V/div
Vour Vour
20V/div 20V/div
B Tiept D) Ties
100mA/div o — 100mAdiv
[ PSP AU PP ST SOOI PP IS (N VO | R PPN PO FURDE FURET SURIN PUPRE ST U S
2ms/div 200ps/div
200Hz PWMI Dimming (Duty Cycle=50%) 2KHz PWMI Dimming (Duty Cycle=50%)
Direct PWM Mode Direct PWM Mode
. : N :
qu— PWMI — PWMI
D + SV/div D t 5V/div
Vsw (AC) Vsw (AC)
. Biaiih e — : .
20V/div | - - 20V/div
rmm
VOUT VOUT
50V/div 50V/div
B D
] ] = —— I eps — =] — P — Yoo
c R S SR S S e — 100mA/div Dl e e— — — 100mA/div
2ms/div 200ps/div
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Typical Operating Characteristics (continued)
(Vin=12V, Ryse1=12K, Rpspr=100K, L=10pH, Coyr=47pF)

Current Linearity

Current Linearity

PWM to Analog Mode Direct PWM Mode
100 100
80 80
< <
260 E 60
a
=
- =
L] L]
40 40
20 —2—{200H 20
z =gfr={200Hz
==12KHz f == 2KHz
0 0
O% 2k J0% 60% 60  100% 0%  20%  40%  60%  80%  100%
Duty(%) Duty (%)
Vv Startup i EN Startup
L w l_l v
Vsw Vew
20V/div 20V/div
Vour D
ff' 20V/div
,-"'f VOUT
/_/ Vi 7 20V/div
P N _ S _ N sv/div
9 VEN
SV/div
- I’ ILEDI ILEDl
. " 100mA/div <] / 100mA/div
/ ;
— B /
10ms/div 10ms/div
VIN from On to Off EN from On to Off
A4 a En v U
vV,
VlN IN )
—_— liovidiv 10V/div
EN P 5V/div
5V/div
B . Vour .VOUT
20V/div 20V/div
ILEDI ILEDI
. 100mA/div (100mA/div
ey o)
40ms/div 40ms/div
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Typical Operating Characteristics (continued)
(VIN=12‘,’ RISET=12K3 RFSET=100K, L=10llH, COUT=47HF)

Steady State Protection of Inductor Short
U i "
!ﬁlﬁlllllﬁlllﬂll’l!l! VOUT
20V/div
‘.
Vsw
mn---l-i-u\-u-—-n—---ul—-i-ZOV/diV
v AC ] T Vsw(AO)
Eh\l\'\'\"\-\\'\'\'\"\\"\\'\\'\\\\IOUT()
1V/div 20V/div
Vem Ven
B B
I ILEDI
/N NN N NN N N N0 N N 0 N W N 100mA/div
100mA/div
? D |
4ps/div 20ms/div
Protection of Over Thermal Protection of Channel Open (Channel 1 Open)
_ 1 1 Vour
TN v % 20V/div
AE25 ouT
20V/div
1] D) \ Vem
5V/div
Veni D \J
5V/div
+— - U
Veni
D - 5V/div
(=
[LEDI ey I
100mA/div o
B— — ] 4] 100mA/div
1s/div 10ms/div
Protection of Channel Short to VOUT
(Channel 1 Short to VOUT) Protection of VOUT Short to GND
i'i VOUT l'_|
20V/div
VOUT
20V/div
D Ve
20V/div
Fy Vsw
20V/div
B :
Ve Vove
2 1V/div D T 2V/div
e ] ——
ICHI 4 ICHI
D - . —100mA/dY 3 — 100mA/div
20ms/div 10ms/div
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Detailed Descriptions

The EUP2998 is a high-efficiency driver for arrays of
white LEDs. It contains a fixed-frequency, current mode,
PWM step-up controller, a 5V linear regulator and a 8.5V
linear regulator for external power device gate driver,
dimming control circuit, and 4 regulated current sources.
When enabled, the step-up controller boosts the output
voltage to provide sufficient headroom for the current
sources to regulate their respective string currents.

The EUP2998 features programmable switching
frequency, which allows trade-offs between external
component size and operating efficiency. The control
architecture automatically skips pulses at light loads to
improve efficiency and prevents overcharging the output
capacitor. The EUP2998 supports both analog and digital
control of the LED current through a PWM input signal.
The EUP2998 has multiple features to protect the
controller from fault conditions.

Separate feedback loops limit the output voltage if one or
more LEDs fail open or short. The controller features
cycle-by-cycle current limit to provide consistent
operation and soft-start capability. A thermal-shutdown
circuit provides another level of protection. This part
includes both a 5V linear regulator that provides the
internal circuitry power supply, and a 8.5V LDO for gate
drive for the step-up controller. An internal crude LDO
keeps alive to provide power supply for internal logic and
controller even EN is low, which only dissipate 3pA
quiescent current.

5V Supply REG and UVLO

The EUP2998 has built in 5V linear regulator REG
supply for internal control voltage. The EUP2998
includes the power on reset (POR) and under-voltage
lockout (UVLO) features. POR resets the fault latches.
POR occurs when REG rises above 2.8V (typ). The
controller is disabled until REG exceeds the UVLO
threshold of 4.05V (typ). Hysteresis on UVLO is
approximately 150mV. The REG should be bypassed to
GND with a 2.2uF or greater ceramic capacitor.

8.5V Gate Driver

The EUP2998 integrated a 8.5V linear regulator only for
external power MOS gate driver. For most of 100V
NMOS, the RDSON is reducing quickly along with the
gate voltage increasing before the VGS reaches to 8.5V,
so the 8.5V gate driver is a good choice for the boost
converter efficiency improvement.

Step-up Converter

The converter operation frequency is programmable (from
100KHz to 600KHz) with a external set resistor on FSET
pin, which is helpful for optimizing the external
components sizes and improving the efficiency. An
oscillator resistor on FSET pin sets the internal oscillator
frequency for the step-up converter according to the
equation:

Fy,, (KHZ) = 50000/R

For Rpsgr=100kQ), the switching frequency is set to
500KHz.

The EUP2998’s fixed-frequency, current-mode, step-up
controller automatically chooses the lowest active CHx
voltage to regulate the output voltage. When
ILED=100mA, a 0.4v is setting as the minimum CHx
feedback reference. The error signal is compared to the
external switch current plus slope compensation to
determine the switch on-time. As the load changes, the
error amplifier sources or sinks current to the COMP
output to deliver the required peak-inductor current. The
slope-compensation signal is added to the current-sense
signal to improve stability at high duty cycles. At
light-load or Vout near to Vin operation, the converter
runs into the pulse-skipping mode, the FET is turned on
for a minimum on-time of approximately 100ns, and then
the converter discharges the power to the output in the
remain period. The external MOSFET will keep off until
the output voltage needs to be boosted again.

Dimming Control

The EUP2998 provides two PWM dimming modes:
Direct PWM Dimming mode and Analog Dimming mode.
Within Direct PWM Dimming mode, the LED current for
all 4 channels are chopped directly by the PWM dimming
signal; within Analog Dimming mode, the dimming
signal is filtered to a DC value according to the dimming
signal duty cycle, the LED current for all 4 channels is set
by the DC value. Because of the offset voltage in the LED
current regulators, the dimming duty cycle less than 5% is
not recommended in the analog dimming mode.

1. Direct PWM Dimming

An external PWM dimming signal is employed to achieve
PWM dimming control. Connect PIN LPF to REG, the
direct PWM dimming mode is setting. Within this mode,
the LED current sinkers are turned on and off following
the external PWM dimming signal, the LED current are
set to the maximum LED current amplitude with a logic
High at PWMI, otherwise, the LED current are set to Zero.
A minimum 2.3uS pulse width is limited on the direct
PWM dimming signal, so a dimming ratio up to 1000:1
allows with a properly PWM dimming frequency
selection.

2. PWM to Analog Dimming

To apply a capacitor from LPF to GND, the PWM to
Analog dimming mode is achieved. The capacitor and the
external resistor consists of a LPF(Low Pass Filter), so the
external PWM dimming signal will be integrated as a DC
voltage to regulate the amplitude of the LED current. The
LPF circuit is shown as Figure3, an internal resistor
RIN=50k€, the external RC connected as Figure3.

It is recommended that the product of should be greater
than 10 times the period (1/Frequency) of external PWM
signal. The LPF output DC voltage is proportional to the
input PWM duty, accords to the ILED setting equation;
the LED current is proportional to the PWM dimming
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signal duty.

JUULT
PWMI

Figure3. PWM to Analog Dimming LPF

Varying the PWM duty cycle from 100% to 5%, the LED
current amplitude adjusts from maximum to minimum of
about 20:1 ratio. The LED current amplitude can be set
as:

1200 R,
Reer [KQ] R [KQ]+ Ry [KQ]

| ep (MA) = D x

Where:
D is the duty cycle of the PWM signal

R5 is an optional resistor to keep LPF pin voltage low
under IC disabled condition.

To ensure proper operation in LED current balance
function, the minimum regulation current per channel is
recommended to be not less than SmA.

Open String Protection

The open string protection is achieved through the over
voltage protection. If one or more strings are open, the
respective CHx pins are pulled to ground and the IC keeps
charging the output voltage until it reach OVP or ICS
reach current limit threshold. Then the part will mark-off
the open strings whose CHx pin voltage is less than
100mV. Once the mark off operation completes, the
remaining LED strings will force the output voltage back
into tight regulation. The string with the highest voltage
drop is the ruling string during output regulation.

The EUP2998 always tries to light at least one string and
if all strings in use are open, the EUP2998 shuts down the
step-up converter. The part will maintain mark-off
information until the part re-toggled.

Short String Protection

The EUP2998 monitors the CHx pin voltage to judge if
the short string occurs. If one or more strings are shorted,
the respective CHx pins will be pulled up to the boost
output and tolerate high voltage stress. For proper
protection the part from damage, EUP2998 sets 2 CHx
over-voltage thresholds.

A: If the CHx pin voltage is higher than 8.7V, the short
string condition is detected on the respective string. When
the short string fault (CHx over-voltage fault) continues

for greater than 10000*1/FSW, the string is marked off
and disabled. Once a string is marked off, its current
regulation is forced to disconnect from the output voltage
loop regulation. The marked-off LED strings will be shut
off totally until the part restarts. If all strings in used are
short, the EUP2998 will shut down the step-up converter.

B: If the CHx pin voltage is higher than 16.2V, this
condition is detected on the respective string; the part will
mark off the string immediately until EUP2998 restart;

Setting the Over Voltage Protection

The open string protection is achieved through the over
voltage protection (OVP) or boost current limits. In some
cases, an LED string failure results in the feedback
voltage always zero. The part then keeps boosting the
output voltage higher and higher. If the output voltage
reaches the programmed OVP threshold, the protection
function will be triggered. To make sure the chip
functions properly, the OVP setting resistor divider must
be set with a proper value. The recommended OVP point
is about 1.2 times higher than the output voltage for
normal operation.

R1+R2J

2

Vow = 2.0>{

Fault Protection

The EUP2998 has multiple features to protect the device
from damage conditions. Separate feedback loops limit
the output voltage under any circumstance, ensuring safe
operation. Once an open string is detected, the string is
disabled while other strings operate normally. The
EUP2998 also features short LED detection. Table 1 lists
all the EUP2998 fault protections control.

EUP2998 Ver0.3 May 2018 11
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Table 1. EUP2998 Fault Protection

Faults Trigger Conditions Boost DC-DC WLED Current
Only 4CHx All OFF, Controller | Mark OFF the shorted
CHx Short to GND CHx<100mV & OVP>2V | will Shutdown. Otherwise, CHzx, Others keep
Keep Normal Normal
CHx>8.7V and Only 4CHx All OFF, Controller | Mark OFF the LED

until toggle EN

CHx Over Voltage Time>10000*1/FSW will Shutdown. Otherwise, Open CHx, Others keep
CHx>16.2V Keep Normal Normal
When VOVP Lower
OVP shorted to GND or When VOVP Lower than 0.1V, | than 0.1V, the Current
Boost Schottky Diode Vovp<0.1V the Boost OFF OFF
Malfunction OVP>0.1V, Boost ON OVP>0.1V, the Current
ON
When VOVP is greater than
DC-DC Boost Output Veun=2 0V 2.0V, the boost controller will ON
Exceeds OVP Threshold OvPT be turned off until VOVP drops
to 1.9V.
. When VOVP is greater
DC-DC Boost Output Vour>3.2V ;)Vzh\e;nﬂ\lleob\(/)gsltscgir r??rt(flrlgrlifflill than 3.2V, the Current
Exceeds OVP Threshold OVP—=- o ) will be turned off until
be turned off until toggle EN
toggle EN
Off first,
Thermal Fault TI>150°C, Off first, Then Return to soft-start
o Then Return to soft-start after
(TJ>+150°C) o after TJ falls below
TJ falls below 120°C 120°C
When VICS>0.5V, the boost
. controller will be turned off
Current Limit Vies>0.5V immediately, and re-work next ON
cycle
When Vics>1.5V, the boost When Vics>1.5V, the
Inductor Short Vies>1.5V controller will be turned off Current will be turned

off until toggle EN

EUP2998 Ver0.3 May 2018
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Reference Application Circuit

Vou'r UD to 90V

10uH
Vin , o Y Y Y
L T
100uF
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._-9_-_-_-_5 VIN DRV E::'f:‘:
1.0L|FI
REG 8 IREG
amaad
220 s o]
A | EUP2998 1SSEE:
| 5. {EN
EN
JUL 12771 PWMI
Dimming  |*===°
0VP:___§_
11 :COMmP
é REG |
=100 %NC .....
. 10 LPF
22M —L0_4?u """ CH1: 13
2 }ISET
——470n e CH2 :. Rl
4 iFseT
%100 KQ CH3 :_ 16
——+—+—JT57IGND cHal T
- r— r=

i)

Enm

D1
hr_T_ 1uF _T_A:qu ]
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Figure4. EUP2998 4Strings PWM to Analog Dimming Application
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Vin | X r\%ﬁ% ~ VourUpto 90V
100uF
Icm
on THE
1.0uF
N |
22UFI ---- I I I '
’ === I I I [
----- oy EUP2998 1cs{E. I
I 5 _JEN 010 | I I |
EN | | | |
) — 112 iPWMI
Dimming ~ [*===
OVPi 3
11 icom
émg REG N __. .
- L ¥70° LPF
CHLITS ILED=100mA
(577 ISET
——a70nF = 12K CHz2{ 14 ]
(2 Fser
100K CH3 :__?I;é
+ [15 7 GDN cHai 1]
T
Figure5. EUP2998 4Strings Direct PWM Dimming Application
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Vin

10uH

Vour Up to 90V

EN
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ILED=100mA

22uF

comp f=---

047u
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=100k
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Figure6. 2 Controllers in Parallel Operation Application
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Packaging Information

TR RA T

]
=T
T
MILLIMETERS INCHES
SYMBOLS
MIN. MAX. MIN. MAX.
A 1.35 1.75 0.053 0.069
Al 0.10 0.25 0.004 0.010
b 0.31 0.51 0.012 0.020
D 9.90 0.389
El 3.90 0.153
E 5.79 6.20 0.228 0.244
e 1.27 0.050
L 0.38 1.27 0.015 0.050
EUP2998 Ver0.3 May 2018 16

EUTECH



EUP2998

TSSOP-16(EP)

ool

= ]

-

El

|-

I

O
JUUUIUUL

o \
vy WA AT
? ot .

—e

T

Note: Exposed pad outline drawing is for reference only.

MILLIMETERS INCHES
SYMBOLS MIN. Normal MAX. MIN. Normal MAX.
A - - 1.20 - - 0.047
Al 0.00 - 0.15 0.000 - 0.006
b 0.18 - 0.30 0.007 - 0.012
= 4.25 4.40 4.55 0.167 0.173 0.179
D 4.85 5.00 5.15 0.191 0.197 0.203
D1 1.98 - 3.15 0.078 - 0.124
E 6.20 6.40 6.60 0.244 0.252 0.260
E2 1.98 - 3.15 0.078 - 0.124
e 0.65 REF 0.026 REF
L 040 | - | 0.80 0.016 | - | 0.031
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