MP8128

1A, LNB Voltage Regulator

with I2C Interface and DiSEqC 2.x Function

DESCRIPTION

The MP8128 is a highly integrated voltage
regulator designed to provide efficient, low-
noise power and interface signals to a satellite
receiver’s low noise block downconverter (LNB)
at the antenna port. The device provides a
22kHz tone signal and a standard I°C interface
for satellite receivers. It is compatible with both
DISEQC 1.x and DISEQC 2.x.

The MP8128 integrates a boost regulator
followed by a tracking linear regulator. The
boost regulator provides a power source that
exceeds the final output voltage by 1.1V, while
the tracking linear regulator provides low noise
power and protects the output against
overloads or shorts.

The device provides a number of features
including voltage selection, over-current
protection (OCP), and 22kHz tone signal
control. The MP8128 offers a simple solution
with a low component count and high efficiency.

The MP8128 is available in QFN-20
(3mmx3mm) package.

FEATURES

DISEQC 1.x and DISEqC 2.x Compatible
Integrated I2C Interface

8V to 14V Input Voltage

40V Vourt Rating

Up to 1A Configurable Current Limit
Low-Noise LDO Output

440kHz Switching Frequency
Selectable Internal or External 22kHz Signal
Source

Selectable Output Voltage

OCP, SCP, and OVP
Over-Temperature Protection (OTP)

Available in QFN-20 (3mmx3mm) Package
Optimized Performance with
MPS Inductor MPL-AL6060 Series

APPLICATIONS

e LNB Power Supplies and Control for
Satellite Set Top Boxes

e TV Satellite Receivers

e 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”, the MPS logo, and “Simple, Easy Solutions” are
trademarks of Monolithic Power Systems, Inc. or its subsidiaries.

TYPICAL APPLICATION

Efficiency vs. Load
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mps MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

ORDERING INFORMATION

Part Number* Package Top Marking MSL Rating
MP8128GQ QFN-20 (3mmx3mm)
EVKT-MP8128 Evaluation kit See Below 1

* For Tape & Reel, add suffix —Z (e.g. MP8128GQ-2).

TOP MARKING

AXBY
LLL

AXB: Product code of MP8128GQ
Y: Year code
LLL: Lot number

EVALUATION KIT EVKT-MP8128

EVKT-MP8128 kit contents (items below can be ordered separately):

# Part Number Item Quantity
1 EV8128-Q-00A MP8128 evaluation board 1
> —
5 EVKT-USBI2C-02 Includes one USB to I1“C communication interface, one USB cable, 1
and one ribbon cable

Order directly from MonolithicPower.com or our distributors.

Input Power

mes

USB Cable 1 Ribbon Cable s

USB to I°C
Communication Interface

Evaluation
Board

Output

Figure 1: EVKT-MP8128 Evaluation Kit Set-Up
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mps MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

PACKAGE REFERENCE

TOP VIEW
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meS

MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

PIN FUNCTIONS

Pin #| Name |Description
1 SW Power switch output. SW is the drain of the internal MOSFET switch for the boost stage.
Connect the power inductor and output rectifier to SW.

2 VDD Input power supply.

External modulation input for 22kHz tone signal. There are two functions for the EXTM
pin, described in greater detail below:

3 EXTM |® [fthe TEN bit = 1 and the TCTRL bit = 0: A high voltage on the EXTM pin can enable the
internal 22kHz tone signal generator. A low voltage on the EXTM pin disables the internal
22kHz tone generator.

e Ifthe TEN bit = 1 and TCTRL bit = 1: 22kHz signals is introduced from EXTM pin externally.
Regulator on/off control input. Apply a high voltage on EN to turn the regulator on; apply a

4 EN low voltage on EN to turn the regulator off. For automatic start-up, connect EN to the input

source using a resistor divider. Do not float EN.

5 SDA |I’C-compatible data input/output.

6 SCL |I’)C-compatible clock input.

7 IRQ Interrupt request pin. If an over-current (OC) or over-voltage (OV) fault occurs, the IRQ pin

pulls low. IRQ is an open-drain output.

8 ADDR [2C addresses setting pin. Connect a resistor to the ADDR pin to select different 12C

addresses. For more details, see the I1°C Interface section on page 24.

9 BYPASS |Power bias for the internal circuit. Connect a 0.22uF bypass capacitor to the BYPASS pin.

10 COMP |Compensation pin for the boost regulator.

LNB output current limit setting pin. Connect a resistor from ILIMT to GND to configure the

11 ILIMT o .

current limit. Do not float the ILIMT pin
Soft start pin. Connect a capacitor from TCAP to ground to set a rising time for the output

12 TCAP |voltage. The TCAP voltage is the feedback reference voltage, and the capacitor should be

placed far away from the noise source.

13 SGND |Signal ground.

14 DO Tone detection output. TDO pulls low when a tone signal is detected on TDI. Open-drain

output.
Tone decoder input. Connect TDI to the LNB_OUT for the 22kHz tone detection function.

15 TDI TDI must be AC coupled to the DISEqQC 2.x bus line of VOUT. It is recommended to connect

a 10nF capacitor and a 100Q resistor between the output and the TDI pin.

16 N/C No connection.

17 VOUT |LDO output voltage.

18 BST Internal LDO driver supply.

19 | VBOOST |Internal LDO power input.

20 PGND |Power ground for boost converter.

Exposed |Connect the exposed pad to PGND to improve thermal performance. Place thermal vias on
Pad the PCB to enhance power dissipation.

MP8128 Rev. 1.0
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meS

MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

ABSOLUTE MAXIMUM RATINGS @

Thermal Resistance 6:;n @ic

VDD oo, -0.3V to +20V QFN-20 (3mmx3mm)
VOUT, SW, VBOOST ..oooveveeen... -0.3V to +40V EV8128-Q-00A G) .................. 35 4 °C/W
BST oo Veoost + 6.5V JESD51-7 D 60.......12 °C/W
TDI o -0.6V to +6.5V @
ENL -0.3V to +6.5V @) Notes:
; 3 1) Exceeding these ratings may damage the device.
EN pin cla_mps CUMTENL...oones 0.1mA © 2; The TDI \?oltage rating? is 6.5yV| but ?here is one internal clamp
A” Othel' pInS ................................ '03V tO +65V circuit c|amping the input V0|tage when Vour ramps up
Continuous power dissipation (Ta = 25°C) 4 ©) quickly. It is recommended to connect a 10nF capacitor and a
3.57W 100Q resistor between VOUT and the TDI pin.
R e PP LR L PP E PP LR P EEP P PP . 3) The EN voltage rating is 6.5V, but there is one internal clamp
Junction temperature ...........cccceeeveeeiiinneees 150°C circuit. To clamp the pull-up current, ensure that the input
Lead temperature ............ccceoveiicienniennes 260°C current to EN pin is below 0.1mA.
o ° 4) The maximum allowable power dissipation is a function of the
Storage temperature................ -65°C to +150°C maximum junction temperature, T, (MAX), the junction-to-
. o ambient thermal resistance, 6;, and the ambient
Recommended Operatlng Conditions ® temperature, To. The maximum allowable continuous power
dissipation at any ambient temperature is calculated by Pp
Supply voltage (Vo) ......ccrvermeeenaee. 8V to 14V (MAQ) s (MXX) T ei. Excecding the i
Operating junction temp (T;).... -40°C to +125°C allowable power dissipation can cause excessive die
temperature, and the regulator may go into thermal shutdown.
Internal thermal shutdown circuitry protects the device from
permanent damage.
5) The device is not guaranteed to function outside of its
operating conditions.
6) Measured on EV8218-Q-00A, 2-layer 63mmx63mm PCB.
7) The value of 8,4 given in this table is only valid for comparison
with other packages and cannot be used for design purposes.
These values were calculated in accordance with JESD51-7,
and simulated on a specified JEDEC board. They do not
represent the performance obtained in an actual application.
MP8128 Rev. 1.0 MonolithicPower.com 5
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mps MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

ELECTRICAL CHARACTERISTICS

Vop = 12V, Ven = 3.3V, T; = -40°C to +125°C ®), typical values are tested at T; = 25°C, unless
otherwise noted.

Parameter ‘ Symbol ‘Condition Min Typ Max Units
General Parameter
Input voltage range Vob 8 12 14 \%
I EN pin = 0V 10 A
Shutdown current Sk P H
Isp2 Vune = 111 0.25 0.65 mA
VseL = 11, Vune = 010,
Load = 0A, TEN =0, 55 mA
Vour= 18.6V, no tone
Input supply current © Iop VseL = 11, Vune = 010,
Load = OA, TEN = 1, TCTRL = 145 mA
0, EXTM = high, Vour = 18.6V, )
tone from inner
I2C under-voltage lockout .
threshold Vizc_uvio | Veypass rising 4.3 V
2 -
I°C unde_r voltage lockout 0.48 v
hysteresis
Power stage under-voltage -
lockout threshold Vbp_uvio | Vop rising 6.8 7.15 7.6 V
Power stage under—voltage 380 my
lockout hysteresis
Voltage on the BYPASS pin Veyr  |leyr = OMA to 10mA 4.5 5 5.5 \Y,
Over-temperature shutdown o
threshold © Tso 150 c
Over-temperature shutdown o
hysteresis © Tsohys 20 c
Boost Regulator
Boost switch on resistance Roson) | Isw = 500mA 200 mQ
. Vout = 18V, ISEL bit =0 4 6 7.5 A
Boost MOSFET current limit -
Vour = 18V, ISEL bit =1 2 2.8 3.6 A
Boost frequency fow 390 440 480 kHz
Linear Regulator
VBoosT - Vout, LDM bit = 0,
Dropout voltage Vbror no tone, lour = 50MA 1.1 \%
Vour = 18V, 0
Output voltage accuracy Vour load = OMA to 100mA -2 +2 %
. . 8V < Vpp < 14V, Vour = 18V,
Output line regulation lout = 500mMA 7 mV
) OmA < lout £ 1A, Vour = 13V 8 mV
Output load regulation ©
OmA < lout £ 1A, Vour = 18V 14 mV
Rumit = 6.98kQ 1.17 1.3 1.43 A
Output current limit lumr [ Rumr = 14kQ 650 mA
Rumr =19.1kQ 475 mA
Dynamic overload protection .
off time © torF Time for an attempted restart 1.8 S
MP8128 Rev. 1.0 MonolithicPower.com 6
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mP5 MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

ELECTRICAL CHARACTERISTICS (continued)

Vop = 12V, Ven = 3.3V, T; = -40°C to +125°C ®), typical values are tested at T; = 25°C, unless
otherwise noted.

Parameter Symbol |Condition Min Typ Max Units
Dynamic overlpad © ton Time to onset of shutdown 50 ms
protection on time
TCAP pin current Icap 4.2 6.2 8.2 MA
VSEL bits = 01, VLINE bits = 000,
TCTRL bit =0, EXTM pin = high, 54 mA
. clamp Vour to 14V
LDO output sink current Isink - ;
VSEL bits = 01, VLINE bits = 000,
TCTRL bit = 0, EXTM pin = low, 14 mA
clamp Vour to 14V
LDO outout sink current VSEL bits = 01, VLINE bits = 000,
time_outp lsniver | TCTRL bit = 0, clamp Vour to 14V, 10 ms
EXTM pin = high/low
. VSEL bits = 01,
LDO output Snk SUTent | 1gcro [VLINE bits = 000, clamp Vour o 2 mA
14V, after the STO bit is setto 1
Output backward leakage VLINE bits = 111, Vour is clamped
current 19 IBkLK to 21V 0.7 1.3 mA
Power Good
With respect to Vour setting, o
Power not good upper PNG set to 1,Vour = 18V 105 115 125 %
trip threshold With respect to Vour setting, .
PNG reset to 0, Vour = 18V 102 110 118 %
Power n(_)t good upper 5 %
hysteresis
With respect to Vour setting
' 78 85 92 %
Power not good lower trip PNG setto 1, Vour = 18V °
threshold With respect to Vour setting, 0
PNG reset to 0, Vour = 18V 83 90 97 %
Power not good lower : , 0
hysteresis With respect to Vour setting 5 %
Tone Signal
Internal tone frequency frone TEN_ b'.t =1, TCTRL bit = 0, EXTM 20 22 24 kHz
pin = high
External tone source L .
frequency range 9 fexrm | TEN bit = TCTRL bit =1 20 22 24 kHz
) lout = 0A, Cout = 0.1pF 0.5 0.66 0.85 \Y,
Peak-to-peak amplitude Vep o o H
lout = 0A to 1A, Cout = 0.1uF © 0.66
Duty cycle Dtone | Rioap = 1kQ, Cout = 0.1uF 40 50 60 %
Rising and falling time Rioap = 1kQ, Cour = 0.1uF 5 10 15 us
TONE Detector
Detect frequency range foern | 0.4Vpp sine wave 17 22 27 kHz
Detector input tone .
amplitude Voerin | 22kHz sine wave 0.2 1.0 Y,
TDI input impedance ZDETIN 50 kQ
MP8128 Rev. 1.0 MonolithicPower.com 7
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mP5 MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

ELECTRICAL CHARACTERISTICS (continued)

Vop = 12V, Ven = 3.3V, T; = -40°C to +125°C ®), typical values are tested at T; = 25°C, unless
otherwise noted.

Parameter ‘ Symbol ‘Condition ‘ Min Typ Max Units
Logic Signal
Input logic low voltage Vi EN, EXTM 0.8 \Y,
Input logic high voltage Vi EN, EXTM 2 Y
Logic input pin current EN, EXTM connect to 5V or OV -10 +10 MA
Output logic low voltage Vio TDO, sink current = 3mA 0.4 \%
Output logic high leakage TDO output high, connect to 5V 1 MA
I°C Interface
SDA, SCL input logic low Vi 0.4 Vv
voltage
SDA, SCL input logic high Vi 12 Vv
voltage
SDA, SCL input current Connect to 5V or OV -1 +1 MA
SDA, IRQ output logic low Sink current = 2mA 0.4 \%
voltage
SDA, IRQ output logic high SDA, IRQ output high, connect
1 MA

leakage to 5V
SCL maximum clock
frequency fmax-cLx 400 kHz
I2C Address Setting
ADDR pin detection current 45 50 55 MA
ADDR voltage for address It is recommend to connect 0 0.6 v
0001000 ADDR to GND '

It is recommend to connect
ADDR voltage for address
0001001 ADDR to GND through a 27kQ 1 1.6 \Y,

resistor

It is recommend to connect
ADDR voltage for address ADDR to GND through a 47kQ| 2 2.6 v
0001010 :

resistor
ADDR voltage for address It is recommended to float the 305 5 Vv
0001011 ADDR pin ’
Notes:

8) Not tested in production. Guaranteed by over-temperature correlation.

9) Guaranteed by characterization. Not tested in production.

10) Can withstand the back voltage for an indefinite period of time. When the fault condition is removed, the device returns to normal
operation.

11) This range guarantees the EXTM function.
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MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

TYPICAL CHARACTERISTICS
Vop = 12V, LNB_OUT =18V, L = 10uH, Ta = 25°C, unless otherwise noted.
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MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

TYPICAL CHARACTERISTICS (continued)
Vop = 12V, LNB_OUT =18V, L=10uH, Ta = 25°C, unless otherwise noted.
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mps MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

TYPICAL CHARACTERISTICS (continued)
Vop = 12V, LNB_OUT =18V, L = 10uH, Ta = 25°C, unless otherwise noted.

Output Voltage vs. Temperature
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MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

TYPICAL PERFORMANCE CHARACTERISTICS

Performance waveforms are tested on the evaluation board in the Design Example section on
page 29. Vpp =12V, LNB_OUT =18V, L = 10pH, Ta = 25°C, unless otherwise noted.
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MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Performance waveforms are tested on the evaluation board in the Design Example section on
page 29. Vpp =12V, LNB_OUT =18V, L = 10pH, Ta = 25°C, unless otherwise noted.
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MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I2C INTERFACE

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Performance waveforms are tested on the evaluation board in the Design Example section on
page 29. Vpp =12V, LNB_OUT =18V, L = 10pH, Ta = 25°C, unless otherwise noted.
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lout = OA, set the VLINE bit to 000 lout = 1A, set the VLINE bit to 000
CHLLNBOUT | = e ] CH1:
10V/div. N LNB_OUT
------- 10V/div.
CH2:
Boost_Out CH2:
10vrdiv. Iz Boost_Out
CH3: SW : 10V/div.
1ovidiv. P - : CH3: SW
. L‘EnH ARENEEEREN 10V/div.
1A/div. : : CH4: I
2A/div.
2ms/div. 2ms/div.
Shutdown via the I°C Shutdown via the I°C
lout = OA, set the VLINE bitto 111 lout = 1A, set the VLINE bit to 111
...... — —
u
. CH1:
CHL: LNB_OUT : d weour «
1ovidiv. : . 10V/div. :
7 | 1T
CH2: : :
T CH2: TR o
BOOSI—O_UI Boost_Out
1ovidiv. 10V/div.
CH3: SW CH3: SW
1ovidiv. 10V/div.
CH4: I
: : CH4: I
: L bbb L b e
1A/div. et A AP e oAy, I e
40ms/div. 2ms/div.
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mps MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I2C INTERFACE

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Performance waveforms are tested on the evaluation board in the Design Example section on
page 29. Vpp =12V, LNB_OUT =18V, L = 10pH, Ta = 25°C, unless otherwise noted.

VDD Off VDD Off
loutr = 0A lour = 1A
- v
u
....... ‘» CHl *
CH1: LNB_OUT . . LNB_OUT " . . .
10V/div. OV VA L S —
CH2: CH2: '
Boost Out Boost Out
10V/div. 10V/div. 2 |
CH3: SW CH3: SW |- '
10V/div. . . . . . 10V/div.
cha L S S S R S L o | PRE—————
1A/div. pl'mwwwm : : : : 2A/div. .
40ms/div. 2ms/div.
EN Off EN Off
loutr = 0A lout = 1A
- -
. 5 AU B D R CH1: U I B T -
H1: LNB_OUT : : : : - : : :
— LNB_OUT
lov/dlv l—-l\ ...... . 10V/dlv l—-l\ e e .
CH2: ; Lot ; ; CH2: ; :
Boost Out : . : : Boost Out
1ovidiv. g 10V/div.
CH3: SW - ] : - : : CH3: SW
cha L AU R L o, | SRS
1Ay, bbbl b g : : 2A/divL. :
40ms/div. 2ms/div.
SCP Entry SCP Recovery
OCR bit =0, DCL bit = 1, loutr = 0A OCR bit =0, DCL bit = 1, lout = 0A
- - - - — p— e ——
: : : : : : : u :
. CH1: - : / : o
CH1: LNB_OUT : : - : : LNB_OUT s : e : :
lOV/diV_ (1> ]_OV/div_ [ A SRR
CH2: | : : : : : CH2: ; :
Boost Out ' : : : : Boost Out :
CH3: SW Bk s CH3: SW (3
10Vv/div. : : ‘ : : 10Vv/div. - : : :
CH4: I Wl : . ’ ‘ : CH4: I ) .
v, [P ; ; ; ; 1A/div. ; Hllll 0TI O O
1s/div. 2ms/div.
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mps MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I2C INTERFACE

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Performance waveforms are tested on the evaluation board in the Design Example section on
page 29. Vpp =12V, LNB_OUT =18V, L = 10pH, Ta = 25°C, unless otherwise noted.

SCP Entry SCP Recover
OCR bit =0, DCL bit =1, lout = 1A OCR bit =0, DCL bit =1, lout = 1A
> =
CHL: K b oI ‘ CH1:
LNB_OUT : Soor o LNB_OUT
10vidiy. R ' 10V/div.
. : I S S i
Boost Out Boost Out
10V/div. 10V/div.
CH3: sW CH3: SW
10V/div. 10V/div.
| e
2A/div. : 2A/div. | :
1s/div. 2ms/div.
Load Transient Load Transient
lout = 0A to 0.3A lout = 0.3A to 0.6A
CHL: CHL:
LNB_OUT/AC LNB_OUT/AC
20mV/div. 20mV/div.

: | : s : i : d
CH4: lout r-—-——-—.—.’ L«—-—-—-— CH4: lout 5

200mA/div. 200mA/div.
400ps/div. 400ps/div.
13V to 18V Switching 13V to 18V Switching
lout = 0A loutr = 0.6A
—
u
CH2: 5 CH2:
Boost Out : Boost Out
5V/dIV ...... / ........ R 5V/dIV
CH1; _ N T S CHL:
LNB_OUT o L g ' LNB_OUT
5vidiv. 2 : ‘ : . N 5V/div.
o sw b ‘ : l ‘ ] D CH3: SW
rovidv bl el L )] Lovidiv.
CH4: I : : S S CH4: I
1A/div. : : ; : : ' 2A/div.
1ms/div. 1ms/div.
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MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Performance waveforms are tested on the evaluation board in the Design Example section on
page 29. Vpp =12V, LNB_OUT =18V, L = 10pH, Ta = 25°C, unless otherwise noted.

CH2:
Boost Out
5V/div.
CH1:
LNB_OUT
5V/div.

CH3: sW
10v/div.

CH4: I
1A/div.

CH1:
LNB_OUT/AC
500mV/div.
CH2:

Boost Out/AC
200mV/div.

CH3: EXTM
2V/div.

CH4: IL
1A/div.

CH1:
LNB_OUT/AC
500mV/div.
CH2:

Boost Out/AC
200mV/div.

CH3: EXTM
2V/div.

CH4: I
1A/div.

18V to 13V Switching

loutr = 0A
—_— = . ......
CH2:
Boost Out
5V/div.
\ CH1:
— N LNB_OUT
S SRR SR 5V/div.
E CH3: SW
ﬁ\ ....... 10V/d|V
CH4: IL
el L.l _ 2A/div.
1ms/div.
Tone Signal Steady State
EXTM = 2V, TCTRL bit = 0, lout = 0A
CH1:

CH2:

LNB_OUT/AC
500mV/div.

Boost Out/AC

ol L T 200mV/div.
* CH3: EXTM
B 2Vidiv.
CH4: It
ﬂ 2A/div.
40ps/div.
Tone Signal Steady State
EXTM = 22kHz square, TCTRL bit = 1,
loutr = 0A
CHL:
LNB_OUT/AC

: : 1 CH2:

500mV/div.

Boost Out/AC
200mV/div.

CH3: EXTM
2V/div.

CH4: I
2A/div.

40ps/div.

18V to 13V Switching
lout = 0.6A

1ms/div.

Tone Signal Steady State
EXTM = 2V, TCTRL bit = 0, lout = 1A

— =
TN T A
= zious/div.=

Tone Signal Steady State
EXTM = 22kHz square, TCTRL bit =1,
lout = 1A

40ps/div.
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MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Performance waveforms are tested on the evaluation board in the Design Example section on
page 29. Vpp =12V, LNB_OUT =18V, L = 10pH, Ta = 25°C, unless otherwise noted.

CHL1:
LNB_OUT/AC
500mV/div.
CH2: TDO
5V/div.

CH3:
EXTM_IN
5V/div.

CH4: sCL
5V/div.

CH1: DiSEqC
2.0 Output/AC
500mV/div.

CH2: TDO
5V/div.

Tone Entry
EXTM = 3.3V, TCTRL bit = 0, lout = 0A,
TEN=0to 1
'
............. . L
"#WF\N\./‘\ LNB_OUT/AC
: ~ ¥ soomv/div.
............. — e,
o N 5V/div.
CH3:
EXTM_IN
E 5V/div.
E CHa: SCL
5V/div.

40ps/div.

Detect Tone Signal from Load
DIiSEQC 2.0 output load = one pulse

(OMA to 40mA), f = 22kHz, duty = 50%)

——
H

100ps/div.

Tone Exit

EXTM = 3.3V, TCTRL bit = 0, lout = 0A,

TEN=1t00

40ps/div.
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MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

mes

VBOOST

VOUT

PGND

FUNCTIONAL BLOCK DIAGRAM
C\>/IN _ i NW\
VDD I —COMP
EN Lﬁ
Internal
BYPA;SSE% Regulator 4‘ Q1 ]
2l
= BST
VREF A
TCAP
IE ] Sof T * Gate
Start Driver|
< T |
Voltage F o3
Control JJW " E
PNG
‘ —1 22kHz Source Tone
ILIMT I and Shaper Detector
Current nterface
JM{]— Limit
H H H 1
LT L_r
EXTM TDO

SGND

-

Driver
from
GPIO

.

_E—|
1

ADDR SDA SCL IRQ

Figure 2: Functional Block Diagram
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MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

OPERATION

The MP8128 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 downconverter
(LNB) of the antenna port. The device is
compatible with both DISEqQC 1.x and DIiSEqC
2.X.

The MP8128 has an integrated boost converter
that works from an 8V to 14V supply source.
The converter generates a voltage to enable
the linear post regulator to work at a minimum
dissipated power.

Input Under-Voltage Lockout (UVLO)

The BYPASS voltage is powered by Vpp when
input power is applied. The I°C interface starts
working when the BYPASS voltage exceeds
Vizc_uvio, but the power output cannot be
enabled until Vpp rises to Vpp_uvio.

When the BYPASS voltage exceeds Vixc uvio,
an under-voltage lockout (UVLO) fault occurs,
and the IRQ pin pulls low to indicate the power
stage’s input UVLO interruption. One read cycle
can reset the IRQ pin (even if Vpp is below
Vop_uvio), but the UVLO bit can only be reset by
reading a cycle after Vpp exceeds Vpp uvio.
Then the Ve bits can be written to enable the
output voltage.

If the Vopp voltage drops to Vpp uwo, the
MP8128 stops switching and a UVLO fault
occurs again. To remove the UVLO fault, there
must be a new reading cycle after Vpp rises to
Vpop uvio. Then the output can be enabled
again.

Boost Converter/Linear Regulator

The boost converter is a fixed-frequency, non-
synchronous voltage regulator with peak
current mode control. The MP8128 provides a
high 440kHz operating frequency, and the
external COMP pin provides a flexible
compensation design for any type of output
capacitor.

To reduce power dissipation, the boost
converter operates in a pulse-skip mode at light
loads. The boost converter's output voltage
tracks the requested LNB output voltage to
allow the linear regulator to work with a
minimum dropout voltage. If the LDM bit is set
to 0, the LDO dropout voltage is about 1.1V. If

the LDM bit is set to 1, the LDO dropout voltage
is about 0.9V. During tone transmission, the
LDM bit must set to 0 to guarantee sufficient
voltage headroom. The LDM bit can be set to 1
if no tone transmission is required.

Output Voltage Control

To simplify the design for different polarization
directions and line drop voltage compensation,
the MP8128 output voltage can be easily
configured via 5 bits (The VseL and Vune bits) in
the internal registers of the I°C interface. Refer
to the REGOO section on page 26 for Vour
selection.

Output Slew Rate Control

The MP8128 TCAP pin supports a flexible soft
start (SS) function to reduce the inrush current
during start-up. The SS time is determined by
the internal charge current on the capacitor
connected to TCAP.

During Vour transient (e.g. 13V to 18V), the
output voltage rising and falling times are also
controlled by the soft-start circuit. The 22kHz
tone rise is not controlled by the SS time.

Output Discharge Function Shutdown

When the Ve bits are set to 111, the MP8128
output voltage is disabled. Generally, there is a
0.7mA leakage current from VOUT to GND, so
the output capacitor can be discharged even
without a load current.

Boost Over-Voltage Protection (OVP)

The MP8128 features an over-voltage
protection (OVP) circuit on SW. If VBOOST s
disconnected on the board, the boost
converter's output voltage cannot feed back to
the boost control circuit, and the boost output
voltage runs away. A typical 30V OVP circuit on
SW shuts down the MP8128 to prevent damage
to the IC once the over-voltage condition is
detected. A 100ns blanking time is added to the
detection circuit to avoid mistriggering OVP due
to the SW voltage spike. Once the device
initiates OVP, the MP8128 can be restarted by
resetting the Vune bits or cycling the device’s
power.

MP8128 Rev. 1.0

MonolithicPower.com 20

3/26/2021 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2021 MPS. All Rights Reserved.



meS

MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

If OVP occurs, the OVP event is recorded in the
OVP register, and one interrupt signal is
generated on the IRQ pin. The register resets
after the output voltage has been disabled then
re-enabled, or if the device restarts.

Current Limit

The LDO output current is limited, and the limit
threshold can be configured via an external
resistor connected to the ILIMT pin. The current
limit can be calculated with Equation (1):

lLimiT (mA) =9040 / Riumir (kQ) (1)

If the ILIMT pin is an open circuit, the current
limit is about OA. If the ILIMT pin is shorted to
GND due to a fault condition, the current limit is
clamped at about 1.5A.

The MP8128 provides two types of overload
protection: dynamic or static protection.

If an overload condition is detected in dynamic
protection mode, the output current is regulated
at the current limit level for 50ms. If the
overload is still detected after this period, the
output shuts down for 1.8s before resuming
operation. If an overload occurs, the window is
registered and lasts for 50us. If another
overload is detected within this 50us window, a
new 50us window begins. This detection mode
ensures that OCP hiccup mode occurs in the
event of a high oscillatory load current.

If the OCR bit is set to 0 in dynamic protection
mode, the MP8128 can automatically recover
after the overload condition is removed. If the
OCR hit is set to 1, the output cannot recover
until the Vune bits have been rewritten. See the
Over-Current Protection (OCP) Logic section on
page 23 for more details.

If an overload condition is detected in static
mode, the output current is permanently limited
at the current limit level until over-temperature
protection (OTP) is triggered.

It is recommended to set the current limit in
dynamic mode to avoid unnecessary power
loss and excessively high temperatures on the
IC.

Tone Generation

To make the design flexible, the MP8128 can
introduce a 22kHz tone signal from an internal
or external source (set by the TCTRL bit).
Figure 3 shows the typical waveform.

TCTRL fl—|
EXTM
H

~2us 5441 ~3ps| ‘ <54us
Output s

13Vv/18V
Figure 3: Tone Signal on the Output

The tone can be generated in three ways,
described below:

1. TEN=1 and TCTRL = 1: Apply an external
22kHz signal on EXTM to generate a tone
on Vour.

2. TEN = 1 and TCTRL = 0: Apply a high or
low voltage on EXTM. The output tone
follows the EXTM signal envelope

3. Control the through TEN bit: When the
EXTM voltage is high and TCTRL = 0, write
the TEN bit from O to 1 to enable output
tone generation.

Under light-load or no-load conditions, the tone
signal on Vour is considered to have a good
shape (no distortion) due to the MP8128’s
internal pull-down current capability.

Tone Decoding

To comply with DISEqQC 2.x bidirectional
interface control, the MP8128 can detect the
specified frequency and amplitude range signal
on the TDI pin through a 10nF capacitor and a
100Q resistor from VOUT. The TDO pin is an
open-drain output that is pulled low when a tone
signal is applied on the TDI pin. Generally, the
TDO signal is sent one cycle (1T) after the TDI
signal (see Figure 4).

iT

TDO [

Figure 4: Tone Signal Detection

If the detected signal from TDI is out of
specification, the MP8128 rejects the error
signal to avoid mis-triggering TDO. The typical

MP8128 Rev. 1.0
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rejection frequency is below 14kHz and above
30kHz. If the signal is below 100mV or above
1.1V, the signal is rejected by TDI detection.

The DIiSEQC 2.x hardware specification
requires one RL filter to receive the signal. To
avoid the RL filter affection during tone
transmissions, one gate driver signal from the
host controller is required to drive the external
P-channel MOSFET on and bypass the RL
filter.

LDO Pull-Down Current and Protection

The VOUT pin sinks current when the output
voltage exceeds the set voltage. This means
that the voltage transient from high to low (or a
22kHz tone signal) is functional even if 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, an on timer (typically 10ms) is enabled
when the sink current triggers the sink current
limit. After 10ms, the LDO sink current limit is
reduced to 2mA and the STO bit is set to 1. If
the LDO sink current drops below the 2mA limit,
the STO bit is reset, as well as the 10ms timer
and sink current limit. There is 20us de-glitch
time for sink current protection recovery.

The LDO has different sink current capabilities
depending on whether a tone is available.

Thermal Protection

If the junction temperature exceeds 150°C, the
part shuts down and triggers an interrupt signal.
Once the junction temperature drops to about
130°C, the part can recover automatically or
after being re-enabled, as determined by the
TSDM bit.

Fault Interrupt Operation

If over-temperature protection (OTP), over-
voltage protection (OVP), under-voltage lockout
(UVLO), or over-current protection (OCP)
occurs, the open drain IRQ pin is pulled low to
indicate the protection event. This can be used
as an interrupt signal for the controller. The
other status registers from PNG and STO do
not trigger an IRQ request, and continuously
update according to the system signal. The IRQ
signal is reset to high with any 1°C read cycle
(even the fault bit is not cleared).

Under-Voltage Lockout (UVLO) Bit Logic

When BYPASS voltage exceeds Vixc uvio
during start-up, the 1°C interface and register
work. The UVLO bit is set to 1 by default, and
the IRQ pin is pulled low. One read cycle can
reset the IRQ signal to high, but the UVLO bit
can only be reset to 0 once the input voltage
exceeds 7.15V (Vop uvio). One additional I1°C
read cycle is required to clear the UVLO bit
after VDD rises above Vpp uvio, even though
the IRQ pin is reset by one read cycle before
VDD rises above Vpp uvio. The converter’s
output voltage can be enabled after the UVLO
bit is cleared.

If the input power falls below the Vpp uvio falling
threshold after the MP8128 is enabled, the
UVLO bit is set to 1, and the Ve bits reset to
111. At the same time, the IRQ pin pulls low to
generate an interrupt request. After the power
recovers, the power stage can be re-enabled
with one read cycle and one write operation to
the Vune bits. The Vine bits cannot be written
before the UVLO bit is cleared.

Over-Voltage Protection (OVP) Logic

If the SW pin triggers over-voltage protection
(OVP), the OVP bit is set to 1 and the Vune bits
are set to 111. At the same time, the IRQ pin is
pulled low to signal an interrupt. After OVP, the
MP8128 latches off. The OVP bit and IRQ pin
can be reset by one read cycle, but the Vine
bits stay at 111 unless one new value is written
to the Vune bits. The Vine bits cannot be written
before the OVP bit is cleared.

Over-Current Protection (OCP) Logic

If an over-current (OC) condition occurs in
dynamic protection mode, Vour is shut down
and the OCP bit is set to 1 after 50ms. At the
same time, IRQ pulls low. After a 1.8s interval
timer, the MP8128 restarts with a 50ms timer if
OCR bit is set to 0. If Vour can recover within
this 50ms, normal operation resumes. After
OCP recovery, the OCP bit can be set to 0 by
one I°C read cycle. In dynamic OCP, the Vine
bits stay at their original value for recovery (see
Figure 5).
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DCL =1, OCR =0, OCP
§Om§ 50ms

Vourt !
|

Epupll

Read
Figure 5: Dynamic OCP with Automatic Recovery

Dynamic OCP with automatic recovery follows
the steps listed below:

1. The IRQ pin and OCP bit are set after
50ms.

2. The IRQ pin resets after one I°C read cycle,
but the OCP bit cannot be reset by an I1°C
read cycle until the over-current condition is
removed.

3. Vour recovers after the over-current
condition is removed.

If the OCR bit is set to 1, the MP8128 cannot
recover after the 50ms OCP detection time. In
this scenario, all Ve bits are set to 111 once
OCP s triggered. An I°C read cycle can reset
OCP and IRQ, but the Vine bits must be
rewritten for the MP8128 to recover (see Figure
6).

DCL=1,0CR=1, OCP

50ms

Vour b

| | |

2c b n

Read — ‘

Vime — |

Bits ! !
o S

Cannot write to the Ve bits

Figure 6: Dynamic OCP Without Automatic
Recovery

Dynamic OCP without automatic recovery
follows the steps listed below:

1. The IRQ pin and OCP bit are set after
50ms.

2. The IRQ pin and the OCP bit reset after one
I°C read cycle.

3. Vour recovers after rewriting the Viune bits.
The Vyne bits cannot be written until the
OCP bit is reset.

If OCP occurs in static protection mode, the
OCP bit is set to 1 once the current limit is
reached. The IRQ pin pulls low after OCP
occurs, then pulls high after one I°C read cycle
(see Figure 7).

DCL =0, OCP
V,
ouT /

ILIMT
IOUT —/_
oCP
Bit — —
IRQ

1’c
Read

Figure 7: Static OCP
Static OCP follows the steps listed below:

1. The IRQ pin and OCP bit are set after the
current limit is reached

2. The IRQ pin resets after one I?C read cycle,
but the OCP bit cannot be reset by an I1°C
read cycle until the over-current condition is
removed.

3. Vour recovers after the over-current
condition is removed.

Over-Temperature Protection (OTP) Logic

If over-temperature protection (OTP) occurs,
the MP8128 shuts down. Then the OTP bit is
set to 1, and IRQ pulls low. After the
temperature drops to the OTP recovery
threshold, the MP8128 recovers according to
the TSDM bit.
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If the TSDM bit is set to 1, the MP8128
automatically sets the Vyne bits to 111 to
disable the LNB output. If the temperature
drops, the OTP bit and IRQ pin recover after
one reading cycle. The LNB output cannot
recover until the Vine bits have been rewritten
(see Figure 8).

TSDM =1, OTP

IRQ
L
|
|
I2)C Read ! n_”
) o
Vine an_‘ | Vine = 111
1
|

Cannot write the Ve bits

Figure 8: OTP (Latch-Off Mode)

A

Latch-off mode follows the steps below:

1. The IRQ pin and OTP bit are set once the
device reaches 150°C.

2. The IRQ pin resets after one I?°C read cycle,
but the OTP bit cannot be reset by an I1°C
read cycle until the over-temperature
condition is removed.

3. The Vyune bits are automatically set to 111.
These bits cannot be written until the over-
temperature condition is removed.

4. After the over-temperature condition is
removed, write to the Ve bits to restart the
MP8128.

If TSDM = 0, the Vine bits stay at the same
setting that they had before thermal shutdown.
The LNB output can automatically recover once
the over-temperature condition is removed (see
Figure 9).

TSDM =0, OTP

IRQ |_|

Figure 9: OTP (Non Latch-Off Mode)
Non latch-off mode follows the steps below:

1. The IRQ pin and OTP bit are set once the
device reaches 150°C.

2. The IRQ pin resets after one I?°C read cycle,
but the OTP bit cannot be reset by an I1°C
read cycle until the over-temperature
condition is removed.

3. After the over-temperature condition is
removed, Vour recovers automatically.

Enable Control through the I°C

The MP8128’s I12C interface starts to work after
input power is applied. The MP8128 output
voltage is disabled by default when the Vine
bits are set to 111. Change Vyne to enable the
output power. When the Ve bits are set to
111, all power stage circuits are disabled.

I°C Interface

The MP8128 features with one I°C interface
that allows transfers up to 400kbps. This
interface can be used to configure internal
functions and read the working statuses. See
the Register Map on page 26 for the I1°C control
functions. The device address is configured
from 0001000 to 0001011. The device does not
support general call addresses.
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Table 1 lists the recommended [2C slave
addresses based on the ADDR resistor.

Table 1: Recommended I2C Slave Address
Selection by the ADDR Resistor

ADDR I2C Slave Address
Resistor Binary Hex
00 000 1000 08
27kQ 000 1001 09
47kQ 000 1010 0A
Float 000 1011 0B

I°’C Data Transfer

Every byte put on the SDA line must be 8 bits
long. Each byte has to be followed by an
acknowledge (ACK) bit. The acknowledge-
related clock pulse is generated by the master.
The transmitter releases the SDA line (high)
during the acknowledge clock pulse. The
receiver must pull down the SDA line during the
acknowledge clock pulse so that it remains
stable (low) during the high period of this clock
pulse.

Figure 10 shows the data transfer format. After
the start (S) condition, a slave address is sent.
This address is 7 bits long followed by an eighth
bit, which is a data direction bit (R/W). A 0
indicates a transmission (write), while a 1
indicates a request for data (read). A data
transfer is always terminated by a stop (P)

8 Bits
A

8 Bits

condition generated by the master. However, if
a master must continue to communicate on the
bus, it can generate a repeated start (Sr)
condition and address another slave without
first generating a stop condition (see Figure 10).

.

[T R

ACK Stop
Condition

A T N YR
Start  Address RW ACK
Condition

| L
ACK

Data Data

Figure 10: Complete Data Transfer

The MP8128 includes a full I°C slave controller.
The 1?C slave fully complies with the I°C
specification requirements. It requires a start
condition, a valid I°C address, a register
address byte, and a data byte for a single data
update. The MP8128 acknowledges each byte
it has received by pulling the SDA line low
during the high period of a single clock pulse. A
valid I°C address selects the MP8128. The
MP8128 performs an update on the falling edge
of the LSB byte.

Figure 11 shows an example of an I°C write
command. Figure 12 shows an example of an
12C write command.

8 Bits

4 N N
| S | Slave Address | WR | A | Register Address K | A | Write Data | A | P |

I:I Master to Slave A = Acknowledge (SDA = Low) S = Start Condition Write (WR) =0
I:I Slave to Master NA = Not Acknowledge (SDA = High) P = Stop Condition Read (RD) =1
Figure 11: 12C Write Example
8 Bits 8 Bits 8 Bits 8 Bits
A A
N N
S | Slave Address | WR | A | Register Address K | A| Sr | Slave Address | RD | A| Read Data K | NA | P |
A J
Y Y
Register Address to Read Specified Read Register Data from Current Register Location
|:| Master to Slave A = Acknowledge (SDA = Low) S = Start Condition Sr = Repeat Write (WR) =0
Start Condition Read (RD) = 1

D Slave to Master

NA = NOT Acknowledge (SDA = High)

P = Stop Condition

Figure 12: I°2C Read Example
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I°C REGISTER MAP

MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

Add | RW | Name D7 D6 D5 D4 | D3 D2 | b1 | DO
00 R/W CTRL1 - - - VseL VUiNE
01 | RW | CTRL2 - TSDM | ISEL TEN LDM | OCR | DCL | TCTRL
02 R | STATUS - TDET | OVP OTP | UVLO | STO | PNG | OCP
03 R ID - - - - VENDOR_ID FAB

Register Default Values

Add | RW [ Name D7 D6 D5 D4 D3 D2 D1 DO
00 | RW | CTRL1 - - - 0 1 1 1 1
01 | RW | CTRL2 - 0 0 0 0 0 1 0
02 R | STATUS - 0 0 0 1 0 1 0
03 R ID - - - - 0 0 0 0

REGISTER DESCRIPTION
REG00: CTRL1

Bits

Name

Description

D[4:3]

VseL

Selects the VOUT voltage.

00: 10.333V
01:12.667V
10: 15V
11: 18V

D[2:0]

VLINE

Sets the Vour line drop compensation, which is added to Vour by VseL.

000: OV compensation

001: 0.333V compensation

010: 0.667V compensation

011: 1.000V compensation

100: 1.333V compensation

101: 1.667V compensation

110: 2.000V compensation

111: Disable power output (this is default setting after start-up)

REGO1: CTRL2

Bits

Name

Description

D6

TSDM

Sets the thermal shutdown recovery mode.

0: The Vune bits keep same value after over-temperature protection (OTP). If
OTP recovers, MP8128 will automatically restart

1: Vune bits are set to 111 after OTP. If OTP recovers, Vour stays at OV until
the Vune bits are rewritten

D5

ISEL

Selects the boost inductor current limit.

0: The boost switching current limit is about 6A
1: The boost switching current limit is about 2.8A

MP8128 Rev. 1.0
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MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

Controls the tone for signal transmitting.
0: The 22kHz tone is disabled

D4 TEN
1: The 22kHz tone is enabled. The tone output is controlled by the EXTM pin
and the TCTRL bit
Controls the LDO low voltage drop mode,
D3 LDM 0: The LDO voltage drop is about 1.1V. This bit must be 0 for tone
transmission
1: The LDO voltage drop is about 0.9V
Sets the dynamic OCP recovery.
D2 OCR 0: Vour recovers with a 1.8s off time.
1: After 50ms of OCP, Vout does not recover until the Vuine bits are rewritten
Sets the over-current control mode.
D1 DCL 0: Dynamic output current limit control is disabled
1: Dynamic output current limit control is enabled
Controls the 22kHz tone signal source when TEN = 1.
DO TCTRL

0: The tone is internally generated according to the EXTM pin’s voltage
1: The tone is controlled by an external 22kHz source on the EXTM pin

REGO02: STATUS

Bits Name Description
D6 TDET 1: A 22kHz tone is detected on the TDI pin
0: No 22kHz tone signal is detected on the TDI pin
D5 oVP 1: A boost triggers over-voltage latch-off protection
0: A boost does not trigger over-voltage latch-off protection
1: The junction temperature has reached 150°C, and the power stage has
D4 oTP shut down due to over-temperature protection (OTP)
0: No OTP has occurred
1: The VDD voltage is below the Vop_uvLo falling threshold
D3 UVLO 0: The VDD voltage exceeds the Vop_uvio rising threshold, and the under-
voltage lockout (UVLO) falling event is cleared by an I°C read cycle
1: If the LDO output sinks the maximum current for longer than 10ms, STO is
D2 sSTO to 1 to indicate a sink. This may occur when an external voltage is added on
LDO output. STO recovers after the sink current drops to 2mA
0: No over-current sink event has occurred
1: The VOUT voltage is out of specification
D1 PNG 0: The VOUT voltage is within specification
See the Electrical Characteristics section on page 7 for PNG specifications.
1: The LDO over-current limit has been triggered
DO OCP : o
0: No over-current condition has occurred
REGO3: ID
Bits Name Description
D[3:2] | VENDOR_ID Vendor ID.
D[1:0] FAB Fab location.
MP8128 Rev. 1.0 MonolithicPower.com 27
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MP8128 — 1A, LNB VOLTAGE REGULATOR WITH I°C INTERFACE

APPLICATION INFORMATION

Selecting the Input Capacitor

The input capacitor (C1) maintains the DC input
voltage. Low-ESR ceramic capacitors with 10uF
X7R dielectrics are recommended. The input
voltage ripple can be estimated with Equation

(2):
Vin

AVIN: 2V|N X(l_
8xfgy xLxC, V.

BOOST

) @

Where fsw is the boost switching frequency, L is
the boost inductor value and Vgoost is the boost
converter output voltage.

Selecting the Boost Output Capacitor

The boost converter has a discontinuous output
current, and requires an output capacitor (C3)
to supply the AC current to the load. Use low-
ESR capacitors for the best performance. The
boost output voltage ripple can be estimated
with Equation (3):

V. \%
AV — BOOST % (1_ IN ) (3)
poost fSW X RL X C3 VVBOOST

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 coefficient. Typically,
two 10uF X7R ceramic capacitors are
recommended. Place one capacitor close to the
boost switching loop, then place the second
capacitor close to the LDO input pin.

Tantalum or low-ESR electrolytic capacitors are
sufficient for the boost output. In this scenario,
place two smaller-sized ceramic capacitors
(0.1pF or higher value) close to both the boost
switching loop output and the LDO input pin.
When using electrolytic capacitors, a high ESR
can result in a higher voltage ripple on the
boost output. If this occurs, an additional filter
may be require to minimize the ripple.

Selecting the Boost Converter Inductor

m Optimized Performance with
MPS Inductor MPL-AL Series

The inductor must transfer the energy between
the input source and the boost converter's
output capacitors. A larger-value inductor
results in less ripple current but results in a
lower peak inductor current, which reduces the

stress on the power MOSFET. However, a
larger-value inductor has a larger physical size,
higher series resistance, and lower saturation
current.

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

L = Vin X (Vaoost = Vin)
x Al

(4)

fSW X VBOOST
Where Al, is the inductor ripple current.

Choose the inductor ripple current to be
approximately 30% to 50% of the maximum
inductor peak current. Generally, a 10uH
inductor is recommended. Ensure that the
inductor does not saturate under the worst-case
load transient condition. The inductor should
have a low DCR (series resistance of the
inductor current without saturating windings) to
reduce the resistive power loss.

MPS inductors are optimized and tested for use
with our complete line of integrated circuits.

Table 2 lists our power inductor
recommendations. Select a part number based
on your design requirements.

Table 2: Power Inductor Selection

Part Number Inductor Manufacturer
Value
4.7uH to
MPL-AL 15,H MPS
MPL-AL6060-100 10uH MPS

Visit MonolithicPower.com under Products >
Inductors for more information

Selecting the Boost Converter Rectifier
Diode

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

MP8128 Rev. 1.0
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Selecting the LDO Output Capacitor and
Diode

To transport 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, while a low
capacitance may lead to LDO instability.

For over-current or short-circuit conditions on
the far end of the bus line (cable), the MP8128
shuts down if a protection is triggered, and the
VOUT voltage may become negative due to the
long cable. One low voltage drop Schottky
diode (e.g. 1IN5819 or DFLS140) should be
placed between the VOUT and GND pins to
clamp the negative voltage.

Selecting the Soft-Start Capacitor

With the required output voltage rising time
(trise), the value of the TCAP capacitor (Crcar)
can be calculated with Equation (5):

C — (135 X ICAP X tRISE)
TCAP — \V/

out

®)

Where Icap is charging current (typically 6.2uA).

The TCAP soft-start capacitor also controls the
voltage transient slew rate.

TCAP is the feedback reference voltage of
boost and LDO output, so one smaller-sized
capacitor is required to decouple the TCAP pin.
Generally, a 22nF is recommended to control
soft start and decouple the reference voltage.

Setting the Boost Converter Compensation
Circuits

The output of the transconductance error
amplifier (COMP) is used to compensate the
regulation control system. R5 and C6 are
placed in series to compensate the feedback
loop gain and phase. Generally, it is
recommended for R5 to equal 6.8kQ, and for
C6 to equal 4.7nF if using a ceramic output
capacitor (see Figure 14 on page 31).

If an electrolytic capacitor is used to replace the
ceramic capacitor, it is recommended to place
one small capacitor from COMP to GND. This
forms a pole with R5 to compensate the zero
formed by the electrolytic capacitor's ESR.

Selecting the BYPASS Capacitor

The MP8128 integrates the Vcc power in the
internal circuit bias (typically 5V). The internal
regulator requires one 0.22uF ceramic bypass
capacitor. The Vcc power supplies the internal
control circuit. Do not connect an external load
to the Vcc power.

Selecting the BST Capacitor

The MP8128 integrates one charge pump to
power the N-channel MOSFET for the LDO
regulator. One external bootstrap capacitor is
required to bypass the charge pump power.
Generally, it is recommended to place a 0.1pF
ceramic capacitor between the BST and
VBOOST pins.

Design Example

Table 3 lists a design example following the
recommended application guidelines.

Table 3: Design Example

Parameter Symbol Value Units
Input voltage Vop 8to 14 \%
LNB output

voltage 62 LNB_OUT | 10.33t0 20| V
LNB output

current lout Oto1l A

Figure 14 on page 31 shows the detailed
application schematic. The typical performance
and circuit waveforms are shown in the Typical
Performance Characteristics section on page
12. For more device applications, refer to the
related evaluation board datasheet.

Note:
12) Use the I?C interface to set the LNB output voltage
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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 the best results, refer to Figure
13 and follow the guidelines below:

1. Keep the boost output loop (the MP8128'’s
SW pin, D1, C3B, and the MP8128’s
PGND pin) as small as possible.

2. Place the LDO input capacitor (C3A) and
the output capacitor (C2) as close as
possible to the VBOOST and VOUT pins.

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

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

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

6.

10.

VDD coe2 GND

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

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

Place the bypass capacitor as close as
possible to the BYPASS pin.

Keep the BST voltage path as short as
possible.

Use a wide copper trace for GND to
improve thermal performance. Place vias on
GND and the copper around (and under)
the MP8128 to further improve thermal
performance.

Via

Top Layer
Bottom Layer

VBOOST GND

D1 Cc3B C3C

00000000
oooooooo
oooooooo

°°° CE ®
RIS vy 3

000 o °
000 o RIlo
0000 ©
000 0

Figure 13: Recommended PCB Layout
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TYPICAL APPLICATION CIRCUITS

L1 D1
D VDD ) ) N ) Boost_Out
10pH _1l__
ClAJ_ ciB| B340 :_ 1
100F| 0.1pF c3A | c38 |cac | !
== = = Y
0.1uF [10pF [10uF |
U1l | |
I
| VDD sw o L
L MP8128 PGND
= N It
EN BST ]
PGND SGND 0.1pF
EXTM VBOOST
BYPASS R4 P
J_ BYPASS DI AN I LNB_OUT
100Q
R11 c7 SDA SDA VOUT 10nF D
100kQ | 0.22uF scL scL R15 rETT
RO Too}————AAA—I BYPASS D2 D3
"Q 10kQ Lc2 DFLS140 I
SGND  ganD ADDR 0.14F | |
R14 b=
R12§R13 10kQ o 2 TCAP : PGND :
10kQ | 10kQ COMP S o IRV e T I R
n__ o SGND
558@ Rl =<8 R16
- 6.98kQ | 22nF 0Q
c6
4.7nF
N =
SGND SGND PGND SGND
Figure 14: Typical DiISEqC 1.0 Application Circuit 3
u D1
D VDD X X X m X N‘ Boost_Out
cia| ciB R2 B30
100kQ N
10pF | 0.1pF C3A | c3B |c3c | ]I
R I s | !
o 0.1yF | 10uF |10pF : = 04|
|
! |
VDD sSwW ca ED _____
= oy MP8128 gy f
PGND SGND 0.1pF
EXTM VBOOST ) cs
BYPASS
T - BYPASS Ol ANV I > LNB_OUT
R11 _| C7 1000 10nF
SDA VouT n A D
100kQ |0.22uF scL scL 15 220uH R p—
R RO TDO f——\V\\— BYPASS | : p3!
vl 10kQ c2 D2 150 | '
SGND ADDR By DFLS140 | !
R14 0.1uF _‘jh_ = |
R12<SR13< 16kQ a o [TCAP | PGND |
10kaY 10kQ covp 2 5 wmib— | | L Sy | = - !
0N o
R5 _lcs §R16 SGND
6.8k Rl |220F 2 00
6.98kQ
cé
;I;WHF
Q1
= A\ .
SGND SGND PGND SGND

N
SGND

Figure 15: Typical DiISEqC 2.0 Application Circuit @3

Note:

13) D3 is TVS diode, D4 is Schottky diode. D3 and D4 are optional for surge tests. If no surge test is required, D3 and D4 can be removed.
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PACKAGE INFORMATION

PIN11ID
MARKING

PIN11ID
INDEX AREA

0.118X45° TYP.

QFN-20 (3mmx3mm)

i 2% 8‘}2"’ —58—] PIN 1 ID
— [l [] i 0.30X45° TYP.
gu l]JU )
S EEOAS )
//i._._ — |=290 _3__._!_;‘5:__ 180
l 3.10 o - | P .70
| BSC gj) 1 1:5
i Y anfpon
' 0.118X45° TYP. 10 ! 6
TOP VIEW BOTTOM VIEW
] | 1,00
Lo.oo
0.05
SIDE VIEW
———2.50———]
1,6

NOTE:

1) ALL DIMENSIONS ARE IN MILLIMETERS.

2) EXPOSED PADDLE SIZE DOES NOT INCLUDE
MOLD FLASH.

3) LEAD COPLANARITY SHALL BE0.08
MILLIMETERS MAX.

4) JEDEC REFERENCE IS MO-220.

5) DRAWING IS NOT TO SCALE.
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CARRIER INFORMATION

@OQQOQQQ

Pinl —»1|m e e 1 °
Reel
Diameter ABCD ABCD ABCD ABCD

—

Feed Direction

. . Carrier Carrier
Parthumber | oPO00E | Qb | Quenil | Red | Tape | Tape
P Width Pitch
MP8128GQ-Z QFN-20 5000 N/A 13in 12mm 8mm
(B3mmx3mm)
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