The Future of Analog IC Technology =

MP8124

500mA LNB Power Supply
and Control Regulator

DESCRIPTION

The MP8124 is a highly integrated voltage
regulator designed to provide efficient, low-
noise power and interface signals to the low-
noise block (LNB) of a satellite receiver. It
provides a 22kHz tone signal output, which is
compatible with DISEqC 1.x.

The MP8124 integrates a current-mode boost
regulator followed by a tracking linear regulator.
Also, it has output voltage selection and a
22kHz tone shaper from an external signal.
The boost regulator provides a clean power
source, which is 1V higher than the final output
voltage while the tracking linear regulator
protects the output against overloads and
shorts.

Full protection features include over-current
protection (OCP), short-circuit protection (SCP),
boost over-voltage protection (OVP), and over-
temperature protection (OTP), offering a simple
solution with a low component count and high
efficiency.

The MP8124 is available in a 14-pin QFN
(2mmx3mm) package.

FEATURES

Compatible with DISEqQC 1.x

600mA Accurate Current Limit

8V to 14V Input Voltage

40V VOUT Ratlng

Low-Noise LDO Output

High Efficiency at Light Load: >85% at a
40mA Load

High Frequency for Small Component Sizes
Built-In 22kHz Signal Shaper

Selectable Output Voltage

Over-Current Protection (OCP) Short-Circuit
Protection (SCP)

o Boost Over-Voltage Protection (OVP)

e Over-Temperature Protection (OTP)

e Available in a QFN-14 (2mmx3mm)
Package

APPLICATIONS

o LNB Power Supply and Control for Satellite
Set-Top Boxes

e TV Satellite Receivers

¢ PC Card Satellite Receivers

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” and “The Future of Analog IC Technology” are registered
trademarks of Monolithic Power Systems, Inc.
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MP8124 — 500mA, LNB POWER SUPPLY AND CONTROL REGULATOR

ORDERING INFORMATION

Part Number* Package Top Marking
MP8124GD QFN-14 (2mmx3mm) See Below

*For Tape & Reel, add suffix —Z (e.g. MP8124GD-2)

TOP MARKING
AMMY
LLL

AMM: Product code of MP8124GD
Y: Year code
LLL: Lot number

PACKAGE REFERENCE

TOP VIEW
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MP8124 — 500mA, LNB POWER SUPPLY AND CONTROL REGULATOR

ABSOLUTE MAXIMUM RATINGS (!

VDD ..o -0.3V to 20V
VOUT, SW, VBOOST.....cccccceevennes -0.3V to 40V
BST e VBoosT + 6.5V
All other pins ... -0.3Vto 6.5V
Continuous power dissipation (Ta = +25°C) )
........................................................... 1.78W
Junction temperature ........cccccoevevviiiieennn. 150°C
Lead temperature .............ccooeeeeeeiiiin. 260°C
Storage temperature................ -65°C to +150°C
3

Recommended Operating Conditions
Supply voltage (ViN) «ooeeeeeeieieie 8V to 14V
Operating junction temp. (T,)... -40°C to +125°C

Thermal Resistance
QFN-14 (2mmx3mm) ................ 70....... 15....

@ 6,a 0Oy

NOTES:

1)
2)

3)

4)

Exceeding these ratings may damage the device.

The maximum allowable power dissipation is a function of the
maximum junction temperature T, (MAX), the junction-to-
ambient thermal resistance 6,4, and the ambient temperature
Ta. The maximum allowable continuous power dissipation at
any ambient temperature is calculated by Pp (MAX) = (T,
(MAX)-TA)/B,a. Exceeding the maximum allowable power
dissipation produces an excessive die temperature, causing
the regulator to go into thermal shutdown. Internal thermal
shutdown circuitry protects the device from permanent
damage.

The device is not guaranteed to function outside of its
operating conditions.

Measured on JESD51-7, 4-layer PCB.
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mps MP8124 — 500mA, LNB POWER SUPPLY AND CONTROL REGULATOR

ELECTRICAL CHARACTERISTICS
Vin =12V, Vg = 3.3V, T, = -40°C to 125°C. Typical value is tested at T, = 25°C, unless otherwise
noted.

Parameter ‘ Symbol ‘ Condition ‘ Min | Typ ‘ Max Units
General
Input voltage range VN 8 12 14 \%
Shutdown current Isp EN = low 15 MA
EN = hi_gh, Vout = 19V, no load 4 mA
5) EXTM =0
Input supply current Iin
EN = high, Vouyr = 19V, no load
EXTM = 22kHz 12 mA
Under-voltage lockout UVLO |V rising 6.8 7.25 7.7 \Y
UVLO hysteresis 350 mV
Voltage on BYPASS Veyp lL.oap = OmA - 10mA 4.5 5 5.5 \Y
Over-temperature o
shutdown® 160 c
Over-temperature protection o
hysteresis®® 20 ¢
Boost Regulator
Boost switch-on resistance Rpson | lsw = 500mA 120 mQ
Boost MQSFET switching Duty = 60% 3 3.75 45 A
current limit
Boost frequency Fs T,=25°C 390 440 490 kHz
T,=-40°C to 125°C 360 440 520
Linear Regulator
Dropout voltage Voropr | VeoosT - VouT, lout = 50mA 1 V
Output voltage accuracy Vout VOUT_= 13V/14VI18VA19V, 2.5 +2.5 %
IOUT =10mA
Output line regulation®® 8V < Vi £ 14V, lour = 500mA 10 mvV
< < =
Output load regulation® OmA < loyr = 500mA, Vour = 13V 10 mV
OmA < oyt < 500mA, Vour = 18V 25 mV
Output current limit lLmiT 530 600 670 mA
Dyn_amlc overload protection Tore | Time of attempt to restart 1.9 S
off time
Dyn_amlc overload protection Ton Time to onset of shutdown 50 ms
on time
TCAP capacitor charging,
TCAP current lcHA T,=25°C 5 6.8 8.5 MA
T,=-40°C to 125°C 4.5 6.8 9
Output backward leakage EN = low, Vour is clamped to
current® ek | 54y, VBOOST floats 0.8 15 ] mA
Vout = 18V, EXTM = 22kHz,
45 mA
LDO output sink current Isink clamp Vour to 19V
Vour = 18V, EXTM =0V, 7 mA
clamp Vour to 19V
MP8124 Rev. 1.0 www.MonolithicPower.com 4
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mps MP8124 — 500mA, LNB POWER SUPPLY AND CONTROL REGULATOR

ELECTRICAL CHARACTERISTICS (continued)

Vin =12V, Vg = 3.3V, T, = -40°C to 125°C. Typical value is tested at T, = 25°C, unless otherwise
noted.

Parameter Symbol | Condition Min Typ Max Units
- _ Vout = 18V, EXTM = 22kHz, 9 ms
LDQ S|r(15k) current protection Tenk o clamp Vour to 19V
on time — |Vour = 18V, EXTM = 0V, 9 ms
clamp Vour to 19V
- _ Vout = 18V, EXTM = 22kHz, 450 ms
LDO sink current protection clamp Voyt to 19V
off time® ToorF | =18V, EXTM = 0V
ouT ’ ’ 450 ms
clamp Voyt to 19V
Tone Signal
e o ot Ve [ [ | |
Peak-to-peak amplitude Vep loutr = 0 to 500mA 0.45 0.65 0.85 \
Duty cycle Rioap = 1kQ, Cioap = 0.1uF 40 50 60 %
Rise and fall time Rioap = 1kQ, CLOAD =0.1 |JF 5 10 15 us
Logic Interface® (EN, LINEDROP, 13V/18V, EXTM)
Input logic low voltage VLI 0.8 Vv
Input logic high voltage VHI 2 \%
Logic input current Connect to 5V or OV -10 10 WA
NOTES:

5) Guaranteed by characterization test, not tested in production.

6) Can withstand the back voltage for an indefinite period of time. Once the fault condition is removed, the device resumes normal operation.

7) The input tone signal source must be limited in this range to guarantee EXTM function.

8) The input voltage connected to these logic pins should be limited below the absolute maximum ratings and cannot be pulled directly up to
a high voltage through one pull-up resistor. For default high-level input connection, pull LINEDROP and 13V/18V to the BYPASS voltage
and pull EN to VIN through the resistor divider. Refer to Figure 4 on page 20 for connection details.
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mps MP8124 — 500mA, LNB POWER SUPPLY AND CONTROL REGULATOR

TYPICAL CHARACTERISTICS
Vin =12V, Vour =19V, L = 10uH, T = 25°C, unless otherwise noted.

Boost Current Limit LDO Dropout Voltage Supply Current
vs. Duty vs. Load Current VS. In/Put Voltage
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mps MP8124 — 500mA, LNB POWER SUPPLY AND CONTROL REGULATOR

TYPICAL CHARACTERISTICS (continued)
Vin =12V, Vour =19V, L = 10uH, T = 25°C, unless otherwise noted.

Boost Current Limit vs. LDO Current Limit vs. LDO Dropout Voltage vs.
Junction Temperature Junction Temperature Junction Temperature
Duty=60% IOUT=50mA
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mps MP8124 — 500mA, LNB POWER SUPPLY AND CONTROL REGULATOR

TYPICAL PERFORMANCE CHARACTERISTICS
Vin =12V, Vour =19V, L = 10uH, Cour = 0.1uF, Ta = 25°C, unless otherwise noted.

Efficiency vs. Load Current Efficiency vs. Load Current Load Regulation
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mps MP8124 — 500mA, LNB POWER SUPPLY AND CONTROL REGULATOR

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin =12V, Vour =19V, L = 10uH, Cour = 0.1uF, Ta = 25°C, unless otherwise noted.

Steady State Steady State V|n Start-Up
|OUT =0A IOUT =0.5A IOUT =0A
u I u
Vout/AC AR L Voyt/AC
20mV/div. | s 1 20mvidiv. | Vout
: 10v/div. M g
VBoosT/AC P N N NN VaoosT/AC gf M M/ AR S
50mV/div. t 50mV/div. Y, \

VIN
5V/div.

; - v
i : ™ F i | r— SW [
' | I: l I Y Vsw m—h L] !__ _;_r— U |_ | 2ove

Vsw !
/ :
11 gl imsliesendsiamink g a I g - W
1A/div. 1A/div. 500mA/div.
200us/div. 2us/div. 2ms/div.
VN Start-Up ViN Shutdown ViN Shutdown
IOUT =0.5A IOUT =0A IOUT =0.5A
i u
Vout Vout Vout of :
10V/div. ™| ! 10v/div. 9| 1ov/div. j
VIN ¥ é b : Vi ViN PN :
5V/diy, BB 5V/div. ] 5V/div.
Vsw ! Vgyy LT EH ! Vsw
20V/div. | 20V/div. " 20V/div.
||_ ﬁ————ﬂ ||_] NI A '-’l'l‘u‘il | ||_ B
1A/div. 500mA/div. 1A/div.
Aldiv 2ms/div. mA 20ms/div. Aldiv 20ms/div.
EN Start-Up EN Start-Up EN Shutdown
IOUT =0A IOUT =0.5A IOUT =0A
o
Vout i Vout _____/ Vout
10V/div."] : 10V/div. o I 10v/div.®|
VEN : i ' VEN_ i ¢ VEN :
5V/diV.|z -—«mn—.—r.—.—n—-—.—m—u 5V/C|iV.‘2 "-’-“‘l"“'-'-"""'"I'“-‘-"‘"('"'5"" MR MRS ARRE Rl 5V/diV.r2 --‘-------‘----‘-‘---------:vnmun-wnrnl-mumnur
‘ ‘ A
SW SW V. -| 1T
20V/div.? 20v/div. B 2ovian | LRI ;
I ‘ | ) SN : L THETI AT IRTAL
500mA/div. 1A/div. 500mA/div.
2ms/div. 2ms/div. 2ms/div.
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mps MP8124 — 500mA, LNB POWER SUPPLY AND CONTROL REGULATOR

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin =12V, Vour =19V, L = 10uH, Coyt = 0.1puF, Ta = 25°C, unless otherwise noted.

EN Shutdown 14V to 19V Switching 14V to 19V Switching
IOUT =0.5A IOUT =0A IOUT =0.5A
L ' Y
10V/div. '} 5 :
VEN i Viavigv . 1 Visvisy _ .
5V/diV.‘1 wﬁmnm 5V/div. 2 m. BV/div. 12 |ttt
Vo ! V,
svidiv. B} _|—F_1-H'H—H svidi.
Vsw .| Vo \
W swih sw
20V/div. 20V/div. 20V/div.
L ol ._.mi TR IL
1A/div. B 2A/div. 2A/div. | :
40ps/div. 400ps/div. 400ps/div.
19V to 14V Switching 19V to 14V Switching 18V to 19V Switching
IOUT =0A IOUT =0.5A IOUT =0A
u U 1 u
? Vout/AC [ ———
N v,
Visvisy i, T Viavisy _ ‘| ViLineDroP : )
5V/div. : BV/div, (2ot 5V/cliv, Dbttt e et
Vout I Vout :
Vaw 1 Vsw @ 20V/div. [3f j
20V/div. 20V/div. i
I i'*'\!’.ls‘
N [ o asesweve: N ILE ! N ILe i
2A/div. 2A/div. 2A/div.
v 400ps/div. a 400ps/div. v 20ps/div.
18V to 19V Switching 19V to 18V Switching 19V to 18V Switching
loyt = 0.5A loyT = 0A loyt = 0.5A
i Yoy o | vouiac o
VouTt/AC 1 i . ; 1V/div.
1Vidiv. B : ' y
VLINEDROP ;plseaiuassiemmbsent s oot essiossiressiore] VLNEDROP Rl (1 i ol { Vuneorop ol 5 it
5V/div. : 5V/div. 5V/div. ; '
) ; it R | "
et LU — - v TEHETV-STITON
20V/div. B i N L ’ 20V/div. [ Y 1 20V/div. Ef NG i L :
i"_lll X E L
1 }Tf p l1|r'|1 | {li 1R
L LR L lll T T L | T L LU RLERL L 1l Ty T
2A/div. - - 500mA/div, ot 2A/div, ol '
20ps/div. 20ps/div. 20ps/div.
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MP8124 — 500mA, LNB POWER SUPPLY AND CONTROL REGULATOR

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin =12V, Vour =19V, L = 10uH, Coyt = 0.1puF, Ta = 25°C, unless otherwise noted.

Tone Steady State Tone Steady State Tone Entry
IOUT =0A IOUT =0.5A IOUT =0A
(I R T : u
Vout/AC pf A Vout/AC pi ../-\_/-W\J Vout/AC }W
500mV/div. ! 500mV/div. ! 500mV/div. _ {
Y : g V 3 \ V . . !
A e s L S Voot LLLLLILE
vou . WUIUIWMMMWJHMHWUWMM —*
ﬁ [| Lilll] [l ’—' 1 . ’—3\ i
20V/di v. m 20V/div. i
" - Hl\ltljll mnglhlu!u*urutnlyutslb ‘Jlf llwiwu|:u|gu . |
| I S M 1 ‘1i|||=qh]n ‘liﬂl il MH it | ) L
1A/div. crsuverewen Al 1A/div. 1A/div. Bt s iubsinsasi
20ps/div. 20ps/div. 40ps/div.
Tone Entry Tone Exit Tone Exit
IOUT =0.5A IOUT =0A IOUT =0.5A
U SR |
vV, IAC : V /AC V /AC _|
500 aiy. I . 500mV/div. _ SOO%J\I/div.WWW,}J——

b -

oy o

V, VEXTM™ ‘ i 4 VEXTM i ; N
5\E/;(d1;l\lnl 5V/div. 2 i -+ 5V/div. [ - - -+ -+ s s
Vaw Vsw m M ! “ Vsw
20V/div. 20V/div. [3 4 20V/div. [
IL I " 1 I |
40ps/div. 40ps/div. 40ps/div.
Tone Burst Tone Burst SCP Entry
IOUT =0A IOUT =0.5A IOUT = 0A to Short
Vout/AC ) Vout/AC !
500mV/div. ' 500mV/div.
; ! ' Vout i ¢
.- PR, Anar AR AnaK 10V/div. ™ ;
Vextm l J‘ ity VEXTM & !
5V/div. ; 5V/div. * |
. ! : VBoosT I
] v 10V/div. ]
Vsw III I” I”l ||' II S Y%
20vidiv. B R o 2ovid, B R oovid ;
I ! 'IL I | I
s00mA/divmll i BV b B4 B EBE D) 1A/div. B 500mA/div.

200us/div.
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mps MP8124 — 500mA, LNB POWER SUPPLY AND CONTROL REGULATOR

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin =12V, Vour =19V, L = 10uH, Coyt = 0.1pF, Ta = 25°C, unless otherwise noted.

SCP Entry SCP Steady State SCP Recovery
louT = 0.5A to Short Vour Short loyt = Short to 0A
7 ? ‘
Vour
v 1 d 10V/div. o i v
ouT ! ; ouT
10V/div, B : 10v/div. "}
VBoosT, VBoosT i VBoosT ®
10V/div. 10V/div. I 10V/div.
Vswi } Vaw 3 ! Vsw 3
20V/div. i 20V/div. , ! ) 20V/div.
! . f ;
o N e A g ; : I o}
1A/div. - 500mA/div. - 500mA/div.
40m/div. 400m/div.
SCP Recovery Load Transient Load Transient
louT = Short to 0.5A louT = 0A to 0.25A louT = 0.25A to 0.5A
v v ! u
Vour/AC Vour/AC
v 20mVidiv. ] 20mV/div.”
ouT
10V/div. : { 3
B VBOOSTAC Jkaer o o ! | .. VBoosT/AC L
01 2 it i a0 Rk B s i 200mV/div, B+ ogmamemt -t 200mVidiv.
VBoosT 1
10V/div. ? S
Vsw g ‘ i
20V/div. !
14 i
] 1 1 4
i : louT | i louT, .
1A/div. 200mA/diy, ¥ s - 200mA/div. -
4m/div. 200ps/div. 200ps/div.
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MP8124 — 500mA, LNB POWER SUPPLY AND CONTROL REGULATOR

PIN FUNCTIONS

Pin # Name Description

LINEDROP provides a selectable Voyr compensation for the voltage drop on

y LINEDROP the long coaxial cable. When LINEDROP is high, the LDO output increases by 1V.
LINEDROP cannot be left floating. Pull it to the BYPASS voltage for automatic 1V
voltage compensation after start-up.
Regulator on/off control input. Apply a high level at EN to turn on the regulator;

2 EN apply a low level at EN to turn off the regulator. Connect EN to the input source
through a resistor divider for automatic start-up. Do NOT leave EN floating.

3 SW Power switch output. SW is the drain of the internal MOSFET switch of the boost
stage. Connect the power inductor and output rectifier to SW.

4 PGND Power ground.

5 BST Internal LDO driver supply.

6 VBOOST |Internal LDO power input.

7 VOUT Output voltage.

8 AGND Analog ground.
Soft start. Connect a capacitor from TCAP to ground to set a rise time for the

9 TCAP output voltage. The TCAP voltage is the feedback reference voltage and should be
placed far away from the noise source.

10 COMP Compensation for the boost regulator.

11 BYPASS Power bias for internal circuit. Connect a 0.22uF bypass capacitor for the internal
regulator.

12 VDD Input power supply.

13 EXTM External modulation input for 22kHz tone signal. EXTM is shaped inside the
MP8124 and transferred onto the output. Tie EXTM to ground if not used.
Select 13V or 18V as the output voltage. Use 18V for high levels and 13V for low

14 13V/18V  |levels. Do NOT leave 13V/18V floating. Pull 13V/18V to the BYPASS voltage for an
automatic 18V output after start-up.

MP8124 Rev. 1.0
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FUNCTIONAL BLOCK DIAGRAM

SN et
1 7 G 1

EN Internal Boost VBOOST
BYPASS Regulator Controller —i

$ | and Driver
Vref WA _ Charge BSTH =
TCAP_,:D— g’w | Pump Il
! + PGND
] 13V / 18V _”Ej
13V/18V[ Switch Gate

- Driver| —
i l VOUT 13v/18Vv
W [ ] 'e)

22kHz Current
Shaper Limit AGND

T

L]
EXTM

Figure 1: Functional Block Diagram

LINEDROP [ _f— *1V Offset
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OPERATION

The MP8124 is a single-output voltage
regulator that provides both a supply voltage
and a control signal from satellite set-top box
modules to the low-noise block (LNB) of the
antenna port.

The MP8124 wuses an integrated boost
converter between 8V and 14V from a single
supply source. It generates the voltage to
enable the linear regulator to work at minimum
dissipated power.

Boost Converter/Linear Regulator

The boost converter is a fixed-frequency, non-
synchronous voltage regulator with peak-
current-mode control. The operating frequency
is 440kHz typically.

To reduce power dissipation, the boost
converter operates in a pulse-skipping mode at
light load. The output voltage of the boost
converter tracks the requested output to allow
the linear regulator to work with minimum drop-
out voltage.

13V/18V Switching

The output voltage can be set to 13V or 18V to
select different polarization directions of the
LNB. A logic high level on 13V/18V sets the
output to 18V; a low level sets it to 13V. Pull
13V/18V up to BYPASS for a default 18V
output during start-up.

LINEDROP Control

To compensate for the excess voltage drop
along the coaxial cable, the MP8124 employs a
voltage compensation function. If LINEDROP is
set at a high level, the output voltage can be
increased by 1V. A low level disables the
function. Pull LINEDROP to BYPASS for a
default 1V compensation.

Output Slew Rate Control

The MP8124 integrates a soft-start function to
reduce the inrush current during start-up. A soft
start is implemented via the external capacitor
(CTCAP) at TCAP. When VOUT = 13V or 18V with
the required output voltage rising time (Trisg),
the value of Cicap can be estimated using
Equation (1):
(13.5 xlgy % Trise )

CTCAP = VOUT (1 )

Where Icya is 6.8UA, typically.

For Vour = 14V/19V, the rising time is the same
as Vour = 13V/18V; however, Vour increases by
1V immediately after the IC is enabled, and it is
then controlled by the TCAP voltage.

The output voltage rising and falling times are
also controlled by the soft-start circuit during the
13V/18V transient.

Current Limit

The output current is limited to about 600mA.
When an overload or a short circuit is detected,
the output current is regulated at the current
limit level for 50ms. If the overload is still
detected after this time period, the output shuts
down for 1.9 seconds before it resumes. If an
overload occurs, the window is registered and
lasts for 30us. If another overload is detected
within this 30us window, another 30us window
begins. This detection mode ensures that OCP
hiccup mode occurs in the event of a high
oscillatory current.

The boost converter integrates a cycle-by-cycle
over-current limit function that supports the part
in a full load.

Boost Over-Voltage Protection (OVP)

The MP8124 features an over-voltage
protection (OVP) circuit on SW. If VBOOST is
disconnected on the board, the boost output
voltage cannot feed back to the boost control
circuit, and the boost output voltage runs away.
A typical 32V OVP circuit on SW shuts down
the MP8124 to prevent damage to the IC once
the over-voltage condition is detected. A
blanking time in the detection circuit is added to
avoid mistriggering OVP by the SW spike
voltage. Once the MP8124 experiences OVP,
the part cannot restart until power is applied at
VIN or the EN input.

MP8124 Rev. 1.0
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Tone Generation

In accordance with DISEqQC 1.x standards, the
part can detect a 22kHz signal through EXTM,
shape it with the built-in amplitudes and rise
and fall times, and modulate the output (see
Figure 2).

The external tone source on EXTM should be
within the 20kHz to 24kHz range to meet
DiSEqQC 1.x standards. The MP8124 responds
to the tone rising and returns to a normal
voltage if there is no signal input from EXTM
after about 40us. Tie EXTM to GND if the
22kHz signal is not needed.

The 22kHz tone signal is shaped on VOUT by
the linear regulator. The MP8124 is able to
provide an optimal tone signal, even when there
is no load on VOUT.

EXTM
~:40u?

13v/18V

Figure 2: Tone Signal on Output

LDO Pull-Down Current and Protection

VOUT sinks the current when the output is
higher than the set voltage, so the voltage
transient from 18V to 13V or the 22kHz tone
signal works well, even though there is no load
current on the output. To prevent power loss
and thermal issues caused by the sink current
when the output is biased to a higher voltage, a
timer with a typical 9ms period is enabled when
the sink current triggers the sink current limit. If
the LDO sink current limit signal still remains
after 9ms, the sink current circuit is turned off.
The sink current circuit is enabled again after a
delay of about 450ms and continues monitoring
the sink over-current condition.

The LDO has different sink current capabilities
based on whether the tone is available or not.

Thermal Protection

When the junction temperature exceeds
+160°C, the part shuts down. Once the junction
temperature drops below 140°C, the part
restarts automatically.

MP8124 Rev. 1.0
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APPLICATION INFORMATION

Selecting the Input Capacitor

The input capacitor (C1) is used to maintain the
DC input voltage. Low ESR ceramic capacitors
with 10uF X7R dielectrics are recommended.
The input voltage ripple can be estimated with
Equation (2):

AVy =g (2)
No8f2.L.C1 Vour

Where fs is the boost switching frequency and L
is the boost inductor value.

Setting the Boost Output Capacitor

The output current to the boost converter is
discontinuous, and therefore requires an output
capacitor (C2) to supply AC current to the load.
For best performance, low ESR capacitors are
recommended. The output voltage ripple can be
estimated with Equation (3):

AV — VOUT . 1_ \/IN (3)
ot fs ‘RL -C2 VOUT

Where R\ is the value of the load resistor.

Ceramic capacitors with X7R dielectrics are
highly recommended because of their low ESR
and small temperature coefficients. Typically,
two-piece 10uF X7R ceramic capacitors are
recommended. Place one close to the boost
switching loop and the other close to the LDO
input.

Tantalum or low ESR electrolytic capacitors are
also sufficient for the boost output. In this
condition, it is recommended to place two small
ceramic capacitors (0.1uF or higher) close to
both the boost-switching loop output and the
LDO input. When using electrolytic capacitors,
ESRs that are too high may introduce more
voltage ripple on the boost output. Additional
filters may be necessary to minimize the ripple.

Selecting the Inductor of the Boost Converter

An inductor is required to transfer the energy
between the input source and the boost output
capacitors. An inductor with a larger value results
in less ripple current and a lower peak inductor
current, and therefore it reduces the stress on the
power MOSFET. However, the larger value

inductor has a larger physical size, a higher
series resistance, and a lower saturation current.

For most designs, the inductance value can be
calculated with Equation (4):

— Vin(Vour = Vin)
f 'VOUT 'AlL

S

L (4)

Where Al is the inductor ripple current.

Choose the inductor ripple current to be
approximately 30%~50% of the maximum
inductor peak current. Typically, a 10uH inductor
is recommended. Ensure that the inductor does
not saturate under a worst-case load transient
condition. The inductor should have a low series
resistance (DCR) to reduce the resistive power
loss.

Selecting the Rectifier Diode of the Boost
Converter

The high switching frequency demands high-
speed rectifiers.  Schottky  diodes are
recommended for most applications because of
their fast recovery times and low forward voltage.
Typically, a 2A or 3A high efficiency Schottky
diode is recommended for the boost converter;
the diode voltage rating should be higher than
the output voltage. A higher rating may be
needed based on other protections, such as
surge protection.

LDO Output Capacitor and Diode

To permit transport of the 22kHz tone signal, a
0.1uF output capacitor is recommended for the
LDO regulator. A capacitance that is too high
may affect the 22kHz signal shape, and a
capacitance that is too low may lead to LDO
instability.

For the OCP or SCP conditions on the far end of
the bus line (cable), the MP8124 shuts down for
protection, and VOUT may drop to a negative
voltage due to the long cable parasitic inductance.
One low-voltage drop Schottky diode (i.e.,
1N5819 or better) placed between VOUT and
GND is recommended to clamp the negative
voltage.

MP8124 Rev. 1.0
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Soft-Start (SS) Capacitor Setting

With the required output voltage rising time
(Trise), the value of Crcap can be calculated using
Equation (5):

(13.5x |y x Tor )
CTCAP — \;HA RISE (5)
ouT

Where Icya is the charging current, typically
6.8uA.

The TCAP soft-start capacitor also controls the

voltage transient slew rate between 13V and 18V.

TCAP is the feedback reference voltage of the
boost and LDO output. One small capacitor is
necessary to decouple TCAP. Typically, a 22nF
capacitor is recommended to control the soft start
and decouple the reference voltage.

Compensation Circuits Setting for the Boost
Converter

The output of the transconductance error
amplifier (COMP) is used to compensate the
regulation control system. R1 and C7 in series
compensate the feedback loop gain and phase.
Typically, R1 = 60.4kQ and C7 = 3.3nF is
recommended for the ceramic output condition.
Please refer to Figure 4 on page 20 for details.

If the electrolytic capacitor is used to replace the
ceramic capacitor at the boost’s output during
application, one small capacitor from COMP to
GND is recommended. This forms a pole with R1
to compensate for the effect of the zero formed
by the electrolytic capacitor ESR.

BYPASS Capacitor

The MP8124 integrates the V¢ power for internal
circuit bias at 5V, typically. One 0.22uF ceramic
bypass capacitor is necessary for the internal
regulator. The Vcc power supplies the internal
control circuit and does not connect the external
load to the V¢ power.

BST Capacitor

The MP8124 uses one charge pump to power
the N-channel MOSFET for the LDO regulator.
One external bootstrap capacitor is necessary to
bypass the charge pump power. A 0.1uF ceramic
capacitor between BST and VBOOST is
recommended.

Logic Input Connection

For EN, LINEDROP, 13V/18V, and EXTM, one
high-level voltage (>2V) or low-level voltage
(<0.8V) sets the different function states. The
high-level input voltage connected to these pins
should not be higher than 6.5V. For high-voltage
inputs, <5.5V signals are recommended.

The EN signal can be connected to VIN through
a resistor divider to set the automatic start-up
once the input power is available. Do not pull up
to VIN through one resistor. The resistor divider
must keep the EN voltage within the 2V to 5.5V
range for an input power range of 8V to 14V.
Typically, a divider with a 249kQ high-side
resistor and a 100kQ low-side resistor are
recommended for normal application.

It is suggested that LINEDROP and 13V/18V are
pulled to the BYPASS voltage for a default high
input or pulled to GND for a default low input.
The EXTM input signal should also be lower than
5.5V.

MP8124 Rev. 1.0
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PCB Layout Guidelines

Efficient PCB layout is critical for high-frequency
switching power supplies. A poor layout can
result in reduced performance, excessive EMI,
resistive loss, and system instability. For best
results, refer to Figure 3 and follow the guidelines
below.

1. Keep the boost output loop (IC-SW, D1, C2B,
and IC-PGND) as small as possible.

2. Place the LDO input capacitor (C2A) and the
output capacitor (C4) as close to VBOOST
and VOUT as possible.

3. Connect the LDO output capacitor and the
other signal ground to AGND.

4. Connect the boost output ground to PGND
and then to AGND with a single point.

5. Keep all high-frequency AC current power
traces (VDD, SW, PGND) as short and wide
as possible.

6. Keep the TCAP voltage trace far away from
any noise sources, such as the SW node.

7. Place a small decoupling capacitor as close
to VDD as possible to reduce the input
voltage ripple.

8. Place the bypass capacitor as close to
BYPASS and VOUT as possible.

9. Keep the BST voltage path as short as
possible.

10. Use a wide copper trace for GND to improve
thermal performance. Vias on GND and
copper around and under the MP8124 are

[ ]

Top Layer

Bottom Layer

o
Via

GND VIN

Figure 3: Layout Recommendation

Design Example
Table 1 is a design example following the
application guidelines for the specifications below:

Table 1: Design Example

Vin 8V - 14V
Vour 13V/ 14V/ 18V/ 19V
lout 0A ~ 0.5A

The detailed application schematic is shown in
Figure 4. The typical performance and circuit
waveforms are shown in the Typical Performance
Characteristics section. For more device
applications, please refer to related evaluation
board datasheet.

also recommended to improve thermal
performance.
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TYPICAL APPLICATION CIRCUITS
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Figure 4: Typical Application Circuit, V\y = 8V to 14V, Voyr = 19V, loyr = 0A~0.5A
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PACKAGE INFORMATION
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RECOMMENDED LAND PATTERN

NOTICE: The information in this document is subject to change without notice. Please contact MPS for current specifications.
Users should warrant and guarantee that third party Intellectual Property rights are not infringed upon when integrating MPS
products into any application. MPS will not assume any legal responsibility for any said applications.
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