EVL5520-QJ-00A

2.7V to 16V, Power-Outage Protection
Management IC with Dual E-Fuses and

DESCRIPTION

The EVL5520-QJ-00A is an evaluation board
designed to demonstrate the capabilities of the
MP5520, a high-efficiency, monolithic converter
used for power management in enterprise and
datacenter solid-state drive (SSD) applications.
The MP5520 integrates dual input current-limit
switches (e-fuses), a bidirectional buck-boost
converter, and a bidirectional power-sharing
converter.

The dual e-fuses feature low on resistance
(Rosony) and are designed for input voltages
(Vin1 and Vinz) up to 16V and 6V, respectively.
Both e-fuses provide input current limiting and
reverse-current  blocking. Soft start (SS)
prevents inrush current during system start-up.

The bidirectional buck-boost converter provides
energy management. Backup energy is stored in
high-voltage capacitors, where the configurable
charging current controls the rate at which the
storage voltage (Vstrg) ramps up. Paired with
the reverse-current blocking function of the e-
fuses, the backup energy is fully utilized to
support the load during power outages.

Power-Sharing Function Evaluation Board

When the bidirectional converter releases the
energy from the storage capacitors, constant-on-
time (COT) control minimizes the voltage drop
during the transition from charge mode to
backup mode. Only one inductor is required,
which minimizes the total solution size.

The bidirectional power-sharing converter
provides power sharing between the e-fuses. It
can be configured to two modes: boost-sharing
mode or buck-sharing mode. In buck-sharing
mode, the MP5520 can work in either standalone
mode or power-sharing mode.

The internal analog-to-digital converter (ADC)
accurately monitors the input voltages (Vinx),
input currents (Iinx), and input powers (Piny). To
guarantee long-term system reliability, the
MP5520 provides storage capacitor health
monitoring.

The MP5520 requires a minimal number of
readily available, standard external components,
and is available in a QFN-37 (5mmx6mm)
package.

PERFORMANCE SUMMARY

Specifications are at Ta = 25°C, unless otherwise noted.

Parameters Conditions Value

E-fuse 1 input voltage (Vin1) range 8.75V to 16V

E-fuse 2 input voltage (Vin2) range 2.75V to 5.7V

Release output voltage (Vsus_RrLs) Configured by the FBR resistor divider

DET trigger voltage (Voer) Configured by the DET resistor divider

Boost storage voltage (Vstra) Configured by the FBS resistor divider

PLP buck valley current limit Digital interface-configurable 1A/3A/S5AITA
I C ) 0.5MHz/1MHz/

Switching frequency (fsw) Digital interface-configurable 1 5MHz/2MHz

Optimized Performance with MPS Inductor MPL-AY 1050 Series
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EVL5520-QJ-00A EVALUATION BOARD

Monolithic Power Systems
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QUICK START GUIDE

1.

Connect the EN2/MODE pin to VCC via the jumper on CN1 to select SAS mode; connect EN2/MODE
to GND to select PCI-E mode.

2. Connect VCC to VCC1 via the jumper on CN4 to pull up the open-drain indicators (PGS, PFI, INT1,
INT2, and ENDCDC) to VCC via a 10kQ pull-up resistor. Float VCC1 or connect the pin to GND to
disable the indicator function.

3. Connect the load terminals to:

a. Positive (+): VB1 or vB2 ()

b. Negative (-): GND

Preset the power supply output to 12V or 5V. @
Turn off the power supply.

Connect the power supply terminals to:

a. Positive (+): VIN1 or VIN2 @

b. Negative (-): GND

7. After making the connections, turn on the power supply. The MP5520 charges the storage capacitor

to the target voltage.

To observe the power release performance, turn off the power supply.

To use the enable (EN) function, apply a digital input to the EN pin. Pull EN high to turn on the
MP5520. Pull EN low to force the MP5520 into buck mode until the storage voltage (Vstrag) is fully
discharged.

10. Connect the ADDR pin to VCC (logic high), to GND (logic low), or float ADDR. The ADDR pin status
sets the digital interface slave address (see Table 1).

Table 1: Digital Interface Address Setting
ADDR Pin Digital Interface Address
Logic low 33h
Logic high 35h
Floating 37h
11. Use R3 and R4 to set Vstre, Which can be calculated with Equation (1):
R3
Vstre = (1 + ﬁ) X Vegs rer (1)
Where the FBS reference voltage (Vrss rer) is typically 0.8V.
12. Select R3 and R4 based on application requirements. Larger R3 and R4 resistances typically have

low leakage current, which is recommended for most designs. Table 2 lists the recommended FBS
pin resistances for different Vstre values.

Table 2: FBS Resistances for Storage Voltages

Vstra (V) R3 (kQ) R4 (kQ)
12 140 10
20 240 10
30 365 10

EVL5520-QJ-00A Rev. 1.0 MonolithicPower.com 3

7/18/2023 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2023 MPS. All Rights Reserved.



mps EVL5520-QJ-00A - 2.7V TO 16V POWER LOSS PMIC EVALUATION BOARD

13

14.

15.

16.

17.

18.

. The VB1 threshold voltage used to trigger buck release mode is set by R14 and R16, which are

connected to the DET1 pin. Use R14 and R16 to set the power failure indicator voltage 1 (Va1_pri),
which can be calculated with Equation (2):

R14

VB1_PFI = (1 + R_‘]G] x VDET1_REF (2)

Where the DET1 reference voltage (Voer1_rer) is typically 0.8V.
The sum of R14 and R16 is recommended to be between 10kQ and 200kQ.

The VB2 threshold voltage used to trigger buck release mode is set by R17 and R26, which are
connected to the DET2 pin. Use R17 and R26 to set the power failure indicator voltage 2 (Va2 pri),
which can be calculated with Equation (3):

R17
VBZ_PFI = (1 + R_ZGJ x VDET2_REF (3)
Where the DET2 reference voltage (Voerz rer) is typically 0.8V.
The sum of R17 and R26 is recommended to be between 10kQ and 200kQ.

After a power failure occurs, the bus voltage (Vg1 or Vgz) regulation can be set via R7 and R9. (V) The
bus output voltage when the IC is operating in backup mode (Veus ris) can be calculated with
Equation (4):

R7
VBUS_RLS = (1 + @j x VFBR_REF (4)
Where the FBR reference voltage (Vrsr_reF) is typically 0.8V.
The sum of R7 and R9 is recommended to be between 10kQ and 200kQ.

If the power-sharing buck operates in standalone mode, its output voltage (Vps) is regulated by the
resistor divider connected to the FB1 pin. Use R29 and Rrg+ to set Vps, which can be calculated with
Equation (5):

R29
j = VFB1_REF ()

FB1

Vo =[1+

Where the FB1 reference voltage (Vrs1 rer) is 0.6V by default, and its value can be configured
between 400mV and 1.27V via the digital interface.

The sum of R29 and Rrg+ is recommended to be between 10kQ and 200kQ.

If the power-sharing buck operates in power-sharing mode, it is recommended to connect FB1 to
VCC, where R28 is set to 0Q on the evaluation board.

The e-fuse current limits can be set via the digital interface. For more details, refer to the ILIM1 and
ILIMZ2 register descriptions in the MP5520 datasheet.

Notes:

1)
2)

Use VB1 or VB2, depending on the application. For example, for PLP regulation at Vgys = 12V during buck release, use VB1 as the charge
source; for PLP regulation at Vgys = 5V during buck release, use VB2 as the charge source.

Use 12V only, or both 12V and 5V, depending on the mode selection. For example, for SAS mode, use both 12V and 5V; for PCI-E mode,
use 12V only.
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19.

20.

21.

22.

23.

Connect a capacitor to the DVDT1 and DVDT?2 pins to control the slew rate when VB1 or VB2 rises
during start-up, respectively. The DVDT1 rise time (tovot1) is the soft-start time of VB1 rising from 0V
to Vin1, and can be calculated with Equation (6):

tovor (MS) = 0.34 x Cpypr4 (NF) (6)

The DVDT2 rise time (tovot2) is the soft-start time of VB2 rising from 0V to Vin2, and can be calculated
with Equation (7):

tovor2 (MS) =0.28 x Cyr, (NF) (7)

Where the recommended DVDT capacitances (Cpvprx) is 10nF.

The storage capacitor stores energy during normal operation and releases this energy to VB during
an input power loss. General-purpose electrolytic capacitors or low-profile polymer electrolytic (POS)
capacitors are used for most applications. The capacitor voltage rating is recommended to be 20%
above the target Vstre.

The capacitance reduction and DC voltage offset should also be considered when selecting a storage
capacitor. Different types of capacitors have varying capacitance derating performances. Choose a
capacitor with a sufficient voltage rating to guarantee the capacitance.

The required capacitance depends on the length of the dying gasp for the application. The required
storage capacitance (Cstrg) can be calculated with Equation (8):

2x VBUSfRLS Xleis % toase (8)

Csrre =
|:(VSTRG )2 B (VBuszLS )2} x Eff.

Where Ircs is the bus release current when the bus voltage (Vsus) is regulated at Vsus rs in buck
release mode, tobsap is the required dying gasp time, and Eff. is the energy release efficiency in buck
release mode.

When choosing Cstrg, consider the desired efficiency during buck release mode. For example, if Ir.s
is 3A, toasp is 20ms, VSTRG is 28V, VBUS_RLS is 7.5V, and the efficiency is 900/0, then the required CSTRG
is 1374uF.

The BST capacitor (Cgst) supplies power to the buck converter’s high-side MOSFET (HS-FET). It is
recommended to use a 0.1uF to 1uF ceramic capacitor to decouple BST. Connect a 0.1uF or greater
ceramic capacitor between CT1 and GND to achieve stable operation in boost sharing mode. In buck-
sharing mode, CT1 and VB1 can be connected directly. The CT2 capacitor stabilizes the PLP
converter’s pre-charge loop. It is recommended to connect a 2.2uF or greater capacitor between CT2
and GND.

During the capacitor test, the MP5520 discharges Cstrg Vvia an external resistor connected to the RT
pin and the internal discharge MOSFET. The internal discharge MOSFET is connected from RT to
GND with a resistance of about 1Q. The discharge peak current should be limited below 500mA by
the external resistor. A 1kQ to 15kQ discharge resistor is typically recommended.

A voltage spike may occur on the input switches during start-up or a fast shutdown. Adding an input
capacitor can effectively reduce the voltage spike. The application determines the required
capacitance. A larger-value capacitor typically reduces voltage spikes more effectively. However, a
larger input capacitance also results in higher input inrush current, especially during hot-plug
conditions.

A minimum 0.1uF capacitor is recommended since a higher capacitance can cause inrush current
issues. To mitigate issues caused by the voltage spike, an efficient method is to add a TVS diode at
the input, which also helps limit the inrush current during hot-plug conditions.
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4. If necessary, the MP5520’s register settings can be modified by connecting the MP5520 to the EVKT-
USBI2C-02 kit. Use the MP5520’s graphic user interface (GUI) to read and write the digital interface
registers.

25. Figure 1 shows the proper measurement equipment set-up.
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EVALUATION BOARD SCHEMATIC

Lo Le

K -
B I RSRe
VINT GND = o N._ Ne POSCAP Option ps VSTRG
1 VIN1_ 31 N %5 swG | | 0 mmm————- 1 STRG 1
1 ' ! VIN1 @ 1 K—'
D [einta einte_ cinic © STRG J_ J_ :
D1 I1OMFI NS IO.HJF R3 _LCS1_L CS2 cs4+css 4Cs6ly | [4cs7 (4084 co0 VSTRG
SMF13A-TP Fos | 8_FBS 360kﬂ:|:1 7pF NC I |
? ND ND  GND = = =
D T cinea | ciNzB | ciNac VINZ BsT2 1BSR2 oo =GND L1 it I
IwopFI NS Io.wF 0013 1.5uH VOUT2
L 1uF
SMFS OA P L swa 13 swz [ 2208 VOUT2 1 D
= GND  GND GND 100kQ R7 c4 _|coutaa | cout2s| coutac
GND RCLK 24 e AL C B| (
ol o = RCLK 9 FBR 64kQ3 T 330pF| 224F NC NC
ol Z z — vee 7 FBR P——————————————
E - = —2=Lvee R9 = =L =L Rroa
R10 Lr11) Re GND cs ey 8 roa] GND  GND Gup
100kQ J NC{ NC 1uF EN 21| e\ 0.1k 1N @ — VB1
R12 34 VB1 GND 1
NC VB1 l
EN2/MODE1_\EN2IMODE 32| [ oo 0e 25 ot - D
= R13 u1 cT1 1020 VINT | cBia_| ceiB_| cBiC cos
} 102k VIN1
GND 00 MP5520 pgry |27 DETH D3—1 ri6 Ri5 22uF NC NC § NG
P1P2 28| 51 10k NC = =
- = GND GND VB2
= GND
veer P3_19]pg VB2 |16_vB2 1
Ri7 CcB2A | ©B2B | CB2C
R18 L L L
R19 § R20% R21$ R223 R23 $ R24 3 R25 pET2 20 DET2 K VN2 T 220F T NC T NC
10k | 10ka| 10ka| 10ka | 10ka |10k | 10k|  pas 10 Rros NC
PGS 10KQ = = = ROC
PE1 25| ey . 4 BSTH %207 = L GND GND GND 00 RNOCD
GND
INT1_30f\q loc:aF 1.50H VOUT1
INT2_2 |10 Swi1 138 swi1 ] 0.1ul M VOUT1 1
scL_23| g _lcoutta] coutis| coutic
VCC VOUT1 VB2 T 220F NC T NC
SDA 22| o p
ENDCDC 3 = = =
ENDCDC GND GND GND
NC 33| \c
DVDT2 18
DVDT2
DVDT! 26 a ADDR |F2-2PPR «_ ADDR1
pvwoT1 2 ) R31
O z Z 0Q
< G0
© AN N
—| ™
GND
Figure 2: Evaluation Board Schematic
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EVL5520-QJ-00A BILL OF MATERIALS

Qty Ref Value |Description Package | Manufacturer Manufacturer PN
_ 11.5mmx
2 L1,L2 15uyH | !nductor, RDC = 10mmx | Sumida | 104CDMCCDS-1R5MC
(Optional) 4.2mQ, Isat = 29A 4
mm
Ceramic capacitor,
1 C4 330pF 50V, X7R 0603 Wurth 885012206080
Ceramic capacitor,
2 C8, C9 10nF 50V, X7R 0603 Wurth GRM188R71H103KA01D
Ceramic capacitor,
2 |CIN1C, CIN2C| O0.1uF 50V, X7R 0603 Wurth 885012206095
Ceramic capacitor,
2 | C6,C3,C2E 0.1uF 25V, X7R 0603 Wurth 885012206071
Ceramic capacitor,
1 C5 1uF 25V, X6S 0402 Murata GRM155C81E105KE11D
Ceramic capacitor,
2 C2,Cs1 4.7uF 25V, X5R 0805 Murata GRM21BR61E475KA12L
2 | CIN1A, CIN2A | 10pF | SEramic capacitor, 0805 Murata GRM21BC71E106KE11L
25V, X7S
COUT2A, Ceramic capacitor
4 | CB1A, CB2A, 22uF P ’ 0805 Murata GRM21BR61E226ME44L
25V, X5R
COUT1A
3 CSZ;’S%SS’ 470uF | Capacitor, 20%, 50V DIP Wurth 860020675022
R5, R13, R31, - - 0
3 R32, R27 0Q Film resistor, 1% 0603 Yageo RC0603FR-070RL
2 ROA, ROC 0Q Film resistor, 1% 1210 Yageo RC1210FR-070RL
R4, R9, R16,
R19, R20,
12 R21, R22, 10kQ | Film resistor, 1% 0603 Yageo RCO0603FR-0710KL
R23, R24,
R25, R26
1 R1 13kQ | Film resistor, 1% 0805 Yageo RCO0805FR-0713KL
1 R17 39kQ |Film resistor, 1% 0603 Yageo RCO0603FR-0739KL
1 R7 64.9kQ | Film resistor, 1% 0603 Yageo RCO0603FR-0764K9L
3 | R6,R10,R28 | 100kQ |Film resistor, 1% 0603 Yageo RCO0603FR-07100KL
1 R14 102kQ |Film resistor, 1% 0603 Yageo RC0603FR-07102KL
1 R3 360kQ | Film resistor, 1% 0603 Yageo RCO0603FR-07360KL
1 D1 21.5V g\gSAdiOde’ 200W, SOD-123 MCC SMF13A-TP
TVS diode, 200W, SOD-
1 D2 9.2V 21 7A 123FL MCC SMF5.0A-TP
1 D3 3oy | SOty bamerdiode, | 3 oa15 | Toshiba CRS30130A
1 CN3 2 54mm |Digital interface DIP Wurth 612010235121
connector, 2x10-pin
3 | ONTCON2 5 5pmm | Straight header, DIP Wurth 61300311121
CN4 1x3-pin
EVL5520-QJ-00A Rev. 1.0 MonolithicPower.com 8
7/18/2023 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2023 MPS. All Rights Reserved.



meSs

EVL5520-QJ-00A - 2.7V TO 16V POWER LOSS PMIC EVALUATION BOARD

EVL5520-QJ-00A BILL OF MATERIALS (continued)

Qty

Ref

Value

Description

Package

Manufacturer

Manufacturer PN

12

VOUTA1,
VOUT2, VB1,
VB2, GND,
VSTRG, VIN1,
VIN2

2mm

Copper pin

DIP

Custom

Custom

11

GND, PF1,
ENDCDC,
INT2, INT1,
P1P2, P3,
PGS

1mm

Copper pin

DIP

Custom

Custom

CIN1B,
CIN2B, C1,
CS2, CS3,
CS4, CS5,

CSe6, C7, C10,
C1, COUT2B,
COuUT2C,
CB2B, CB2C,
CB1B, CB1C

NS

R2, R8, R11,
R15, R18,
R29, R30,

RFB1, ROB,

ROD

NS

D4

NS

L1, L2

1.5uH

Inductor, RDC =
3.4mQ, Isat = 26.5A

1050

MPS

MPL-AY1050-1R5

U1

MP5520

2.7V to 16V power
outage protection
management IC with
dual e-fuses and

power-sharing function

QFN-37
(5mmx
6mm)

MPS

MP5520GQJ-xxxx
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EVB TEST RESULTS

Performance curves and waveforms are tested on the evaluation board Vi = 12V, VN2 = 0V,
VSTRG = 27.2V, VDET1 = 8.96\/, VBUS_RLS = 6V, Lp|_p = Lps = 1.5|.|H, TA = 25°C, unless otherwise noted.

Input Start-Up
lve1 = 3A

Start-Up through EN
lve1 = 3A

CHA1: Ven
CH1: Vi | O — { Svidiv.
5V/div. / /,
CH2: Ve || ‘ / CH2: Ver : ,/
5V/div. I 5V/div. 7
CH3: Vstre 4 CH3: Vstre i ¥
10V/div. 10V/div.
CH4: IL MW CH4: IL o, i“ I
2A/div. \ ' 2A/div. '
200ms/div. 200ms/div.
PLP Buck Steady State
VstrG = 20V, lva1 = 0A, 22uF ceramic capacitor
Boost Steady State on VB1
W K|
CH3:
VstRG AC  [frememrimd — e == CHA1: Va1 ac |
1Vidiv. - VB
CH1: Va1 E 100mYidiv. U
5V/div. - VSTRG
' | | ! 10V/div. | ]
‘ i sl
_ CH2: Vswz [ -
CH2: Vsw2 l 1 | 10V/div.
10V/div. I [ ' l l
CH4: IL CH4: I L 4
2A/div. l \ l 2A/div.
400ms/div. 100ps/div.
PLP Buck Steady State PLP Buck Steady State
Vstre = 20V, lve1 = 3A, 22uF ceramic capacitor VstrG = 20V, lve1 = 5A, 22uF ceramic capacitor
on VB1 on VB1
L ( L Y
CH1:V o/ N\ A ANANYA NVAYIANFANIAY CH1: VB1_ac N S N P -
2omviae. IV \WARVELVE VAR VERAVERV 20mVidiv, [ [T S| N Wt Yl ot
CH3: Vstre ) = = T = —F CH3: Vstre =
10V/div. ) 10V/div. ‘ |
CH2: Vswe l - ! CH2: Vswe i L T T T
: N AN N/ ANV ™N N/ ; / / A/ NS N/
2% AVAV/NANAVAVAVAVAVVAVA BTN AN GG NN Y
CH4: IL
ZAldiv. | CH4: IL -
1us/div. 1us/div.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board Vi = 12V, VN2 = 0V,
VSTRG = 27.2V, VDET1 = 8.96\/, VBUS_RLS = 6V, Lp|_p = Lps = 1.5|.|H, TA = 25°C, unless otherwise noted.

PLP Buck Release

PLP Buck Release

lve1 = 1A Ilve1 = 3A
e e < . <
My
\ \ . | \ \\ B |
CH3: Vstre \ \ CH3: Vstre Im \
10V/div. . 10V/div. T 1 1 1\
CH1: Vg1 CH1: Vg1
5V/div. 5V/div.
CH2: Vsw2 CH2: Vsw2
20V/div. 20V/div.
(2::/4(1“','- (. G  EEE O Horizontal Trigger [ Acquis CH4:. IL o R ) rger” B acni
I R @ T 2Adiv. R e e R
20ms/div. 10ms/div.
Start-Up Sequence
PLP Buck Release EN starts up first followed by ENCH, then
Ive1 = 5A ENCH shuts down followed by EN
CH3: Vsrre [ N | A
0V/div.
CH4: Ven
CH:Ver | Svidiv.
5Vidiv. .
CH2: Vsw2
20V/div.
CH1:Ver |
svidiv. |
CH3:Vstre = 1
10V/div. | y
CH2: Vsw2
CH4: 1. 20V/div.
2A/div. P ey |———— e
4ms/div. 2s/div.
VIN1 Shutdown and Recovery VIN1 Shutdown and Recovery
during Release during Release
QPOR =0, lve1 = 0A QPOR =1, lvg1 = 0A
- R | | 9
CH1: Vg1 CH1: Vg \
5V/div. 5V/div. N
CH3:Vsre [l CH3:Vsre | | } |
10V/div. s 10V/div. A
CH2: Vsw2 CH2: Vsw2 . \ *
20V/div. 20V/div.
CH4: I CH4: IL — A ‘
YV [ \ Tl aadiv. [T T
2s/div. 4s/div.
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EVL5520-QJ-00A — 2.7V TO 16V POWER LOSS PMIC EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board Vi = 12V, VN2 = 0V,
VSTRG = 27.2V, VDET1 = 8.96\/, VBUS_RLS = 6V, Lp|_p = Lps = 1.5|.|H, TA = 25°C, unless otherwise noted.

PLP Buck OCP

Vstre = 20V, ILIM_RLS = 3A, add 7A load
(3.2mA/ps) on VB1

CH3: Vstre N |

10V/div.

CH1: Vg1
5V/div.

CH2: Vsw2
10V/div.

CH4: I
5A/div.

4ms/div.

CLBK Function
QPOR = 1, MAX_RLS_TIMER_CLBK =
6.3ms, VS_TH_CLBK = 92%

CH3: Vstre | y

10V/div. ! —
"M
\ y. N

N

Nl |

CH2: Vg1
5V/div.
CH1: lgq || mwereememmmmemmmeserenmesres/

5A/div.

CH4: I
5A/div. S

[ Jo JCEG ) vy Morizontal " Trigger 21 Acquis
500 Aldv | 500 Vidy | 500 Vidy | 500 Aldv Rl 200midv ||\ 100V | Sape
™ A A Mo 50 s Single:
oM | 20 izt

2ms/div.

Boost Power Sharing

SAS mode, Vin1 = 12V, Vin2 = 5V, e-fuse 1 lum
=4A, e-fuse 2 lLm = 6A, add load from 2.5A to
5A on VB1, PWR_SHARE_LIM = I.m x 62%

CH3: Vstre ' N
5V/div. :
CH2: Vg1
5V/div.

CH4: I ps
2A/div.

CH1: Iin
2A/div.

L Jo  JCr

200 A/dv | 500 Vidy | 500 Vidv | 200 Aldv

™ A A )
e

20MHL | 0MEL | 20MEt | 20Mk

2ms/div.

CH1: Va1
5V/div.
CH3: Vstre
10V/div.
CH2: Vsw2
20V/div.

CH4: I
5A/div.

CH3: Vstre
10V/div.

CH2: Vg1
5V/div.
CH1: Ig1
5A/div.

CH4: I
5A/div.

CH3: Vstre
5V/div.
CH2: Vg1
5V/div.

CH4: I_ps
2A/div.

CH1: Iin
2A/div.

VB1 SCP and Recovery
ILIM_RLS = 3A, short VB1 with wire, then

recover

[cJo T

200Vidv | 00Vidv | 500 Aldv
1

20 ML 20 ML 20 MKt

wo
20 Mz

100ms/div.

CLBK Function
QPOR = 0, MAX_RLS_TIMER_CLBK =
6.3ms, VS_TH_CLBK = 92%

L N

NN PR ¢ (O
5,00 AGY | 500 VI | 500 VIdv | 500 Aldv
MO Mo

20 MHzL | 20MHzL  20MHL | 20MEL

] Horizontal | Trigger (20 Acqusi
Mo 200 sty || 100V sampe]
Befl  sp.250 wsis gl
L5 Mots
s—

2ms/div.

Boost Power Sharing

SAS mode, Vint =12V, Vinz = 5V, e-fuse 1 lum
=4A, e-fuse 2 lum = 6A, add load from 1A to
5A on VB1, PWR_SHARE_LIM = I.m x 31%

v N

(I YN ¢ GO
200 A/dv | 500 Vidw | .00 Vidw || 200 Aldv
I g

Ty Porzontal — Trgger Acquis

Hief] | 20midn |17 208 s

Rell | sw.as0 wsis Sing
LS Mpts

20 ML 20MEL | 20MEL  20MEL

2ms/div.
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EVL5520-QJ-00A — 2.7V TO 16V POWER LOSS PMIC EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board Vi = 12V, VN2 = 0V,

Vstre = 27.2V, VpeT1

Power-Sharing Converter Input

Start-Up
Standalone mode, Rra1
up without load

= 64.9kQ / 15kQ, start-

= 8.96V, Veus rLs = 6V, LpLp = Lps = 1.5uH, Ta = 25°C, unless otherwise noted.

Power-Sharing Converter Steady
State

Standalone mode, without load

v 5] cHi:ve ’ X
/, 5V/div.
CH3: PS
CH1: Vg4 / OUTPl:lT
5Vidiv. [ 2V/div. E
CH3: PS E |
OUTPUT 4
2V/dIV = '_‘..;:E‘.‘.;.:.;. e e B =
CH2: Vsw1 CH2:Vswi LV ] I ¥
5V/div. SVidiv. ‘ I L l
CH4: I_ps CH4: IL_ps A h
2A/div. 2A/div.
2ms/div. 40us/div.
Power-Sharing Converter Input Power-Sharing Converter Steady
Start-Up State
Standalone mode, start-up with 1A load Standalone mode, 1A load
v <l CH1: Ve ¥ 9
/- 5V/div.
/ CH3: PS
CHA1: Va4 / OUTPUT
5Vidiv. |- mememepmp— 2Vidiv.
CH3:Ps | 5
output F
2V/div. 4
CH2: Vsw1
CH2:Vsw1 = 5V/div A |
5V/div. Al S ATATAAAAAAAAAATAAAATATAVAANAY
CH4: I_ps oAl
2A/div. : N —
mmmm e |n,.m|v = L s”s, E‘::::d: ::‘:‘:;:d: 'E'i‘ n“z?::\;j ﬁ‘sa 5,“‘ e
2ms/div. 2us/div.
Power-Sharing Converter Input Power-Sharing Converter Steady
Start-Up State
Standalone mode, start-up with 3A load Standalone mode, 3A load
[ CH1: Ve ’ %
y .
P4 5V/div.
/ CH3: PS
CHA1: Va4 / OUTPUT
5V/idiv. [ smeenamesmm 2Vidiv. E
cH3:ps | B
output
2V/div.
. CHZ:sz1 iiiiii 1 S 1 W R L L A L P
CH2: Vsw1 4 svidiv. I ‘ A A AN
5V/div. v, INVVVYIVVNAANAANANNAANAA
CH4: I_ps
2A/div. CH4: I_ps |
—— — o 2A/div. P r 1 b ]M g, | e
2ms/div. 2ps/div.
EVL5520-QJ-00A Rev. 1.0 MonolithicPower.com 13

7/18/2023

MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2023 MPS. All Rights Reserved.



meSs

EVL5520-QJ-00A - 2.7V TO 16V POWER LOSS PMIC EVALUATION BOARD

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board Vi = 12V, VN2 = 0V,
VSTRG = 27.2V, VDET1 = 8.96\/, VBUS_RLS = 6V, Lp|_p = Lps = 1.5|.|H, TA = 25°C, unless otherwise noted.

CH1: Va1
5V/div.

CH3: PS
OUTPUT
2V/div.

CH2: Vsw1
5V/div.
CH4: I_ps
2A/div.

Power-Sharing Converter OCP

IlLim_rLs = 3A
u A CH1: Vg1
5V/div.
CH3: PS
OUTPUT
B " —— 4 2V/div.

CH2: Vsw1

5V/div.

CH4: I_ps
2A/div.

N R CER
Sauric SN P 200Uian 200 midn

b n
ML NWMA WER 20MRN

4us/div.

Power-Sharing Converter SCP Entry

ILim_rLs = 3A

N CIEN CEN
Sa0%is 530 Wi 200 vidy 2 Ak

M s |

T i
MM WML MR NNRA

10us/div.
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EVL5520-QJ-00A — 2.7V TO 16V POWER LOSS PMIC EVALUATION BOARD

PCB LAYOUT
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Monolithic Power Systems
MP5520 Demo Board
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Figure 3: Top Silk

Figure 5:

Mid-Layer 1

Figure 6: Mid-Layer 2
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mps EVL5520-QJ-00A - 2.7V TO 16V POWER LOSS PMIC EVALUATION BOARD

PCB LAYOUT (continued)

Bt
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Figure 7: Bottom Layer

Figure 8: Bottom Silk
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