DESCRIPTION

The EVQ70165FS-UT-00A is an evaluation
board designed to demonstrate the capabilities
of the MPQ70165FS, a power management IC
(PMIC) designed to meet the power
management requirements of processors used
in various safety-relevant automotive systems.

Six integrated, synchronous buck converters
can be configured as 3-rail, dual-phase
converters or 6-rail, single-phase converters.
With dynamic voltage scaling, the output
voltage (Vour) of each converter can be
changed during normal operation. The PMBus
interface with packet error checking (PEC) and
integrated, multi-page one-time programmable
(OTP) memory (MOTP) allows for a high
degree of configurability.

To prevent overshoot during start-up, soft-start
(SS) functionality is featured on each converter.
In addition, to allow proper discharge during
shutdown, soft shutdown functionality is
featured on each converter. The slew rate for
both functions is configurable via the digital
registers.

EVQ70165FS-UT-00A

MPSafe™ ASIL-B, 5.5V PMIC with

6 Buck Converters Evaluation Board,

AEC-Q100 Qualified

A configurable windowed or Q&A watchdog and
dedicated WDI pin, external voltage monitor,
and sequence output pin are all featured.

A 2MHz, fixed-frequency, peak current mode
control regulates Vour, offers fast transient
performance, and allows for a large reduction in
the external inductance and capacitance.
Frequency spread spectrum (FSS) reduces EMI
noise. A full protection suite is included with
under-voltage lockout (UVLO), under-voltage
protection (UVP), over-voltage protection (OVP)
and thermal shutdown.

Safety mechanisms such as built-in self-testing
(BIST) provide high diagnostic coverage, which
help the system achieve its target ASIL rating.
The MPQ70165FS is developed under MPS’s
advanced MPSafe™ Functional Safety Product
Development process, which has been
independently certified to meet ISO 26262
guidelines.

The EVQ70165FS-UT-00A is a fully assembled
and tested evaluation board. The MPQ70165FS
is available in a TQFN-32 (5mmx5mm) package
with  wettable flanks, and is AEC-Q100
qualified.
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

PERFORMANCE SUMMARY

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

Parameters Conditions Value
Input voltage (Vin) range 5V to 5.5V
Buck 1 output voltage (Vout1) Vin =5V to 5.5V, loutr = 0A to 3A Vout1 = 1V
Buck 1 maximum output current (lout1) Vin =5V to 5.5V, Vourt = 1.0V. lout1 = 3A
Buck 2 output voltage (Vout2) ViN =5V to 5.5V, lout2 = 0A to 3A Vourz = 2V
Buck 2 maximum output current (lout2) Vin =5V to 5.5V, Vourz = 2V lout2 = 3A
Buck 3 output voltage (Vours) Vin =5V to 5.5V, louts = 0A to 4A Vours = 3.3V
Buck 3 maximum output current (louts) ViNn =5V to 5.5V, Vours = 3.3V louts = 4A
Buck 4 output voltage (Vours) Vin =5V to 5.5V, louts = 0A to 4A Vours = 0.5V
Buck 4 maximum output current (lout4) Vin =5V to 5.5V, Vours = 0.5V louts = 4A
Buck 5 output voltage (Vouts) ViN =5V 10 5.5V, louts = 0A to 1A Vouts = 1.8V
Buck 5 maximum output current (louts) Vin =5V to 5.5V, Vours = 1.8V louts = 1A
Buck 6 output voltage (Vours) Vin =5V to 5.5V, louts = 0A to 1A Voure = 0.8V
Buck 6 maximum output current (louts) ViNn =5V to 5.5V, Vouts = 0.8V louts = 1A
. L. Vin = 5V, Vout1 = 1V, loutt1 = 3A, o
Buck 1 typical efficiency other rails are disabled 83.6%
- Vin =5V, Vout1 = 1V, lout1 = 1.2A, o
Buck 1 peak efficiency other rails are disabled 87.9%
. - Vin =5V, Vout2 = 2V, lout2 = 3A, o
Buck 2 typical efficiency other rails are disabled 89.7%
. Vin =5V, Vout2 = 2V, lout2 = 1.1A, o
Buck 2 peak efficiency other rails are disabled 93%
. L Vin = 5V, Vouts = 3.3V, louts = 4A, o
Buck 3 typical efficiency other rails are disabled 92.4%
- Vin =5V, Vouts = 3.3V, louts = 1.3A, o
Buck 3 peak efficiency other rails are disabled 95.3%
. L Vin =5V, Vours = 0.5V, louts = 4A, o
Buck 4 typical efficiency other rails are disabled 74.1%
- Vin =5V, Vouts = 0.5V, louts = 1.6A, o
Buck 4 peak efficiency other rails are disabled 80.3%
. . Vin =5V, Vouts = 1.8V, louts = 1A, o
Buck 5 typical efficiency other rails are disabled 87.1%
- Vin =5V, Vouts = 1.8V, louts = 0.5A, o
Buck 5 peak efficiency other rails are disabled 89.2%
. L. Vin =5V, Vouts = 0.8V, louts = 1A, o
Buck 6 typical efficiency other rails are disabled 79%
- Vin = 5V, Vouts = 0.8V, louts = 0.5A, o
Buck 6 peak efficiency other rails are disabled 81%
Switching frequency (fsw) 2MHz M

Note:

1) If Vourx is set below 0.65V, the channel’s switching frequency (fsw) will fold back and other channels’ fsw is not changed. For more
detailed fsyw information, see the Switching Frequency vs. Output Voltage curves on page 18.
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EVQ70165FS-UT-00A EVALUATION BOARD

o @

vouT2 GND VOUT1

MPQ70165FS Demo Board
EVQ70165FS-UT-00A
Monolithic Power Systems
Made in China

VOUT3 GND

LxWxH (7.6cmx7.6cmx1cm)
Board Number MPS IC Number
EVQ70165FS-UT-00A | MPQ70165FSGUTE-0001AECA
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

QUICK START GUIDE

The EVQ70165FS-UT-00A evaluation board is easy to set up and use to evaluate the MPQ70165FS’s
performance. For the proper measurement equipment set-up, refer to Figure 2 on page 5 and follow the
steps below:

1.
2.

Preset the power supply (Vin) to be between 5V and 5.5V, then turn off the power supply.

Set the load current for each channel (lout12 = OA to 3A, loutais = OA to 4A, and loutsis = OA to 1A).
Electronic loads represent a negative impedance to the regulator, and setting a current too high can
trigger hiccup mode.

If longer cables (>0.5m total) are used between the source and the evaluation board, place a
damping capacitor at the input terminals.

Connect the power supply 1 terminals to:

a. Positive (+): VIN

b. Negative (-): GND

Connect the load terminals to:

a. Positive (+): VOUT1, VOUT2, VOUT3, VOUT4, VOUTS5, or VOUT6
b. Negative (-): GND

After making the connections, turn on the power supply. The MPQ70165FS should start up
automatically. )

To use the enable (EN) function, apply a digital input to the ENx pin. Drive ENx above 1.4V to turn
the regulator on; drive ENx below 1.3V to turn it off. If the enable function is not used, ENx can be
connected to VIN through two resistor dividers; ensure that the ENx voltage (Venx) does not exceed
5V.

Evaluate the MPQ70165FS using the PMBus digital interface by following the steps below:

a. Download and install the Virtual Bench Pro 4.0 (VBP4.0) software from the MPS website. The
MPQ70165FS’s graphical user interface (GUI) is embedded in VBP4.0.

b. Connect the EVKT-USBI2C-02 to CN1 with the ribbon cable, and connect the EVKT-USBI2C-02
to the computer with a USB cable. The EVKT-USBI2C-02 (including the USB cable) is included
with product evaluation kits, or can be purchased separately from the MPS website.

Using the MPQ70165FS’s GUI, scan for the evaluation board address, which is 03h by default.

d. Evaluate the device using the MPQ70165FS’s GUI; configurable parameters include the turn-on
delay and soft-start time (tss). Figure 1 shows the PMBus evaluation kit set-up.

Input Power
Supply

Ribbon Cable USB-to-PMBus USB Cable
Evaluation Board Communication
Interface

Figure 1: PMBus Evaluation Kit Set-Up

Note:

2)

Venx should exceed the maximum ENX rising threshold in the Electric Characteristic section of the MPQ70165FS datasheet.
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Vourz = 2V Vour1 = 1V
lout2 = 0A to 3A louti = OA to 3A

Vin=5V to 5.5V
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Figure 2: Measurement Equipment Set-Up
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MPQ70165FS-0001 DEFAULT REGISTER VALUES

Register | Page | Register Name Register Value | Description
9Eh FF | MULTIPHASE_CONFIG 00h No multi-phase operation.
AOh FF | HICCUP_TIMER 00h Sets the hiccup time to 2ms.
ADh FF | FREQUENCY_DITHER 01h Enables frequency spread spectrum (FSS).
Watchdog disabled. Window watchdog mode.
A watchdog failure causes the IC to perform
B2h FF | WATCHDOG_CONFIG 0Ah one RESTORE_USER_ALL command
automatically. The watchdog fault count’s
upper limit is 3.
B4h FE WATCHDOG_WINDOW 0Ah e Watchdog close window time = 2ms
_ CONFIG e Watchdog open window time = 3ms
B6h FE WATCHDOG_TOKEN _ 00h e Watchdog token feedback is set to 0
FDBCK e Watchdog token seed is set to 0
PROTECTION Enables OVP, UVP and BIST. Disables the
C2h | FF | conFig 1Ch PEC function.
Selects whether a watchdog fault, PMBus
C4h FF | ALERT# MAPPING 13h communication fault, and/or cyclic redundancy
check (CRC) failure pulls the ALERT pin low.
Selects whether a watchdog fault, PMBus
Cé6h FF | PG_MAPPING 13h communication fault, and/or CRC failure pulls
the PG pin low.
csh FF | PG ALERT# DELAY 05h S_ets the ALERT and PG de-assertion delay
- - time to 2ms.
CCh FF | LIGHT LOAD 01h Light-load mode is FCCM.
CFh FF | ENABLE_GROUP 00h éllll:wcks, VMON, and SEQ are controlled by
DOh FF | SEQ DELAY 14h Sets the SEQ delay time = 5ms.
D1h FE VMON_LOW _ 00h e If D4h bit0 = 1'b0, Vmon_Low = 0.4125V
THRESHOLD e |f D4h bit0 = 1’b1, Vmon_Low = 0.2V
VMON_HIGH e If D4h bit0 = 1°’b0, Vmon_ricH = 1.2125V
D2h | FF | 1HRESHOLD 40h e If D4h bit0 = 1'b1, Vivon_sigH = 1V
D3h FF | VMON_DELAY 00h Sets the VMON delay time = Oms.
The VMON default status is enabled. The
D4h FF MON_RANGE 03h Vmon_HIcH and Vmon_Low range is between
0.2V and 3.3875V.
D5h FF | ADRESS 03h Sets the PMBus address to 0x03.
D6h FE CONFIGURATION _ 01h The MPQ70165FS-0001 has used its one-
CODE time programmable (OTP) memory once.
DAh FF | MEM OTP_MEM CHK 03h Configures online memory/OTP CRC check.
01h 00 | OPERATION 80h Buck 1’s default status is enabled.
21h 00 | VOUT_COMMAND 2Fh Vour1 is set to (0.5V x VOUT_SL).
24h 00 | VOUT _MAX FFh Vout1_max is set to (1.8V x VOUT _SL).
29h 00 | VOUT _SCALE_LOOP 01h VOUT SL =2
2Bh 00 | VOUT MIN 00h Vout1_min is set to (0.20625V x VOUT_SL).
60h 00 | TON DELAY 00h Buck 1’s turn-on delay (ton_peLay) = Oms
64h 00 | TOFF_DELAY 1Fh Buck 1’s turn-off delay (torr peLav) = 7.75ms
VOUT_STARTUP_ Buck 1’s soft-start (SS) slew rate = 1.25mV/us
ASh 1 00 | glEw 00h x VOUT_SL
VOUT_SHUTDOWN _ Buck 1’s soft shutdown slew rate = 1.25mV/us
ASh | 00 | g Ew oon x VOUT_SL
Buck 1’s output slew rate = 1.25mV/us x
A7h 00 | VOUT_SLEW 00h VOUT _SL. It is only available when adjusting
Vout1 online.
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MPQ70165FS-0001 DEFAULT REGISTER VALUES (continued)

Register | Page | Register Name Register Value | Description
Buck 1's 100Q output discharge resistor is
Adh 00 OUTPUT_DISCHARGE 01h enabled, and soft shutdown is disabled.
ABh | 00 ﬁgTDPEUT—SHUTDOWN— 00h Buck 1 shuts down after torr petay elapses.
Sets buck 1’s loop parameters:
Boh | 00 | SoMEelSATION. Eth e Rcowp = 250kQ
- o Ccowmp_np = 100fF
Sets buck 1’s loop parameters:
B1h 00 COMPENSATION_ 32h e Ccomp_r = 59.5pF
CONFIG_2
- e Slope scale =3
CAh 00 PG CONFIG 00h Sets buck 1’s PG threshold to +6.5%/-5.5%.
CEh 00 ILIM SCALE 00h Sets buck 1’s current limit scale to 100%.
01h 01 OPERATION 80h Buck 2’s default status is enabled.
21h 01 VOUT_COMMAND 7Fh Vour2 is set to (1.0V x VOUT_SL).
24h 01 VOUT_MAX FFh Vout2_max is set to (1.8V x VOUT_SL).
29h 01 VOUT_SCALE_LOOP 01h VOUT SL=2
2Bh 01 VOUT_MIN 00h Voutz_miN is set to (0.20625V x VOUT_SL).
60h 01 TON DELAY 06h Buck 2’s ton_petay = 1.5ms
64h 01 TOFF_DELAY 18h Buck 2’s torr_peLay = 6ms
Buck 2’'s SS slew rate = 1.25mV/us x
A3h 01 VOUT_STARTUP_SLEW 00h VOUT SL
A5h 01 VOUT_SHUTDOWN _ 00h Buck 2’'s soft shutdown slew rate =
SLEW 1.25mV/ps x VOUT_SL
Buck 2’s output slew rate = 1.25mV/us x
AT7h 01 VOUT_SLEW 00h VOUT SL. It is only available when
adjusting Vourz online.
A9h 01 OUTPUT DISCHARGE 03h Buck 2’s 100Q output dlscharge resistor is
- enabled, and soft shutdown is enabled.
ABh 00 '\?IL(;BIDEUT—SHUTDOWN— 00h Buck 2 shuts down after torr_peLay elapses.
Sets buck 2’s loop parameters:
Boh | 01 | SOMPENSATION. 81h e Rcowr = 150kQ
- e Ccomp_p = 100fF
Sets buck 2’s loop parameters:
Bth | o1 | SOMPENSATION. 32h e Coour ir = 59.5pF
CONFIG_2
- e Slope scale =3
CAh 01 PG _CONFIG 00h Sets buck 2’s PG threshold to +6.5%/-5.5%.
CEh 01 ILIM_SCALE 00h Sets buck 2’s current limit scale to 100%.
01h 02 | OPERATION 80h Buck 3’s default status is enabled.
21h 02 | VOUT _COMMAND E7h Vours is set to (1.65V x VOUT_SL).
24h 02 | VOUT MAX FFh Vouts max is set to (1.8V x VOUT _SL).
29h 02 | VOUT _SCALE LOOP 01h VOUT SL =2
2Bh 02 | VOUT MIN 00h Vouts miN is set to (0.20625V x VOUT _SL).
60h 02 | TON_DELAY 0Ch Buck 3’s ton_peray = 3ms
64h 02 | TOFF_DELAY 14h Buck 3’s torr_pelay = 5ms
Buck 3's SS slew rate = 1.25mV/us x
A3h 02 | VOUT_STARTUP_SLEW 00h VOUT SL
VOUT_SHUTDOWN_ Buck 3’'s soft shutdown slew rate =
ASh 02 | sLEwW 00h 1.25mV/us x VOUT SL
Buck 3’s output slew rate = 1.25mV/us x
A7h 02 | VOUT_SLEW 00h VOUT _SL. It is only available when
adjusting Vours online.
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MPQ70165FS-0001 DEFAULT REGISTER VALUES (continued)

Register | Page | Register Name Register Value | Description
Buck 3’s 100Q output discharge resistor is
Adh 02 | OUTPUT_DISCHARGE 02h disabled, and soft shutdown is enabled.
ABh 00 :\DAL(J)ETEUT—SHUTDOWN— 00h Buck 3 shuts down after torr peLay elapses.
Sets buck 3’s loop parameters:
Boh | 02 | SONMPENSATION 81h e Rcowr = 150kQ
- e Ccomp_tr = 100fF
Sets buck 3’s loop parameters:
Bth | 02 |COMPENSATION_ 32h e Coowp (F = 59.5pF
CONFIG_2
- e Slope scale =3
CAh 02 | PG_CONFIG 00h Sets buck 3’s PG threshold to +6.5%/-5.5%.
CEh 02 ILIM_SCALE 00h Sets buck 3’s current limit scale to 100%.
01h 03 | OPERATION 80h Buck 4’s default status is enabled.
21h 03 | VOUT_COMMAND 2Fh Vouts is set to (0.5V x VOUT_SL).
24h 03 | VOUT_MAX FFh Vouts_max is set to (1.8V x VOUT_SL).
29h 03 | VOUT_SCALE_LOOP 00h VOUT_SL =1
2Bh 03 | VOUT_MIN 00h Vout4_mn is set to (0.20625V x VOUT_SL).
60h 03 | TON_DELAY 14h Buck 4’s ton_peLay = 5ms
64h 03 | TOFF_DELAY 0Ch Buck 4’s torr_peLay = 3ms
Buck 4’'s SS slew rate = 1.25mV/ps x
A3h 03 | VOUT_STARTUP_SLEW 00h VOUT SL
VOUT_SHUTDOWN_ Buck4’s soft shutdown slew rate =
R = 00h 1.25mV/us x VOUT_SL
Buck 4’s output slew rate = 1.25mV/uys x
A7h 03 VOUT_SLEW 00h VOUT_SL. It is only available when
adjusting Vout4 online.
Buck 4’s 100Q output discharge resistor is
Adh 03 OUTPUT_DISCHARGE 00h disabled, and soft shutdown is disabled.
ABh | 00 ﬁgTDPEUT—SHUTDOWN— 00h Buck 4 shuts down after torr petay elapses.
Sets buck 4’s loop parameters:
Boh | 03 | SONEENSATION 81h e Rcowr = 150kQ
- e Ccowmp_np = 100fF
Sets buck 4’s loop parameters:
B1h 03 COMPENSATION_ 32h e Ccowmp_Lr = 59.5pF
CONFIG_2
- e Slope scale =3
CAh 03 | PG_CONFIG 00h Sets buck 4’s PG threshold to +6.5%/-5.5%
CEh 03 ILIM_SCALE 00h Sets buck 4’s current limit scale to 100%.
01h 04 | OPERATION 80h Buck 5’s default status is enabled.
21h 04 | VOUT_COMMAND 6Fh Vours is set to (0.9V x VOUT_SL).
24h 04 | VOUT_MAX FFh Vouts_max is set to (1.8V x VOUT_SL).
29h 04 | VOUT_SCALE_LOOP 01h VOUT_SL =2
2Bh 04 | VOUT_MIN 00h Vouts miN is set to (0.20625V x VOUT_SL).
60h 04 | TON_DELAY 1Ah Buck 5’s ton_peLay = 6.5ms
64h 04 | TOFF_DELAY 06h Buck 5’s torr_petay = 1.5ms
Buck 5's SS slew rate = 1.25mV/ps x
A3h 04 | VOUT_STARTUP_SLEW 00h VOUT SL
VOUT_SHUTDOWN _ Buck 5’s soft shutdown slew rate =
ASh | 04 T g Ew 00h 1.25mV/ys x VOUT_SL
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MPQ70165FS-0001 DEFAULT REGISTER VALUES (continued)

ﬁi?r'lit:: Page | Register Name ng:ier Description
Buck 5’s output slew rate = 1.25mV/us x
A7h 04 | VOUT_SLEW 00h VOUT_SL. It is only available when
adjusting Vourts online.
Buck 5’s 100Q output discharge resistor is
Adh 04 OUTPUT_DISCHARGE Oth enabled, and soft shputdown is d%sabled.
ABh 00 | OUTPUT SHUTDOWN_MODE |  00h 3‘;‘;“56 35 shuts down after its torr peLay
Sets buck 5’s loop parameters:
BOh 04 | COMPENSATION_CONFIG_1 91h ¢ Rcomp = 200kQ
e  Ccowmpr_np = 100fF
Sets buck 5’s loop parameters:
B1h 04 | COMPENSATION_CONFIG_2 32h e Ccomp_LF = 59.5pF
e Slope scale =3
CAh 04 | PG_CONFIG 00h Sets buck 5’s PG threshold to +6.5%/-5.5%.
CEh 04 ILIM_SCALE 00h Sets buck 5’s current limit scale to 100%.
01h 05 | OPERATION 80h Buck 6’s default status is enabled.
21h 05 | VOUT_COMMAND 1Fh Vours is set to (0.4V x VOUT_SL).
24h 05 | VOUT_MAX FFh Voute_max is set to (1.8V x VOUT_SL).
29h 05 | VOUT_SCALE_LOOP 01h VOUT_SL =2
2Bh 05 | VOUT_MIN 00h Vouts_mN is set to (0.20625V x VOUT_SL).
60h 05 | TON_DELAY 1Fh Buck 6’s ton_peLay = 7.75ms
64h 05 | TOFF_DELAY 00h Buck 6’s torr_peLay = Oms
Buck 6’s SS slew rate = 1.25mV/us x
A3h 05 | VOUT_STARTUP_SLEW 00h VOUT SL M
Buck 6's soft shutdown slew rate =
A5h 05 | VOUT_SHUTDOWN_SLEW 00h 1.25mV/us x VOUT SL.
Buck 6’s output slew rate = 1.25mV/us x
AT7h 05 | VOUT_SLEW 00h VOUT_SL. It is only available when
adjusting Vourts online.
Buck 6’s 100Q output discharge resistor is
Adh 05 OUTPUT_DISCHARGE 02h disabled, and soft sI’FI)utdown is Snabled.
ABh 00 | OUTPUT SHUTDOWN_MODE |  00h Z‘;‘;kses_ shuts down after its torr_peLay
Sets buck 6’s loop parameters:
BOh 05 | COMPENSATION_CONFIG_1 81h ¢ Rcomp = 150kQ
e Ccomp_np = 100fF
Sets buck 6’s loop parameters:
B1h 05 | COMPENSATION_CONFIG_2 32h e Ccomp_LF = 59.5pF
e Slope scale =3
CAh 05 | PG_CONFIG 00h Sets buck 6’s PG threshold to +6.5%/-5.5%.
CEh 05 | ILIM_SCALE 00h Sets buck 6’s current limit scale to 100%.
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EVALUATION BOARD SCHEMATIC
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVQ70165FS-UT-00A BILL OF MATERIALS

Qty Ref Value |Description Package | Manufacturer | Manufacturer PN
EN1, EN2, WDI,
VCC, SEQ, PG, ; @
11 MON-. MON+, GND, 1mm | Golden pin DIP Custom
ALERT#, GND
1 CN1 2 54mm | 2-ToW, 10-pin PMBus | -y Custom @
interface connector
2 C1, C2 InF | Capacitor, 16V, X7TR | 0603 Wurth 885012206034
6 | C3CHCI5CI9 | 460F | Capacitor, 25V, X7R | 0603 TDK C1608X7R1E103K
C27, C34
3 C6, C7,C8 47uF |Capacitor, 16V, X7R | 0805 Murata | CCM21 B$37|_1 CA7SKA
C9, C16, C17, . GCJ31CR71A226ME
5 C24, C25, 22uF | Capacitor, 10V, X7R 1206 Murata 01L
C11, C14, C18, C22, . GRM188R71C104KA
8 C26, C30, C33, C37 100nF | Capacitor, 16V, X7R 0603 Murata 01D
C5, C12, C13, C20,
9 | C21,C28,C29,C35, | 10uF | Capacitor, 10V, X7R | 0805 Murata | CCM21 8527|_1A106KE
C36
3 | c10,c31,C32 47uF | Capacitor, 6.3V, X5R | 1206 Murata GRM31C1F;?_°J476KE
1 c23 100uF | Capacitor, 35V SMD Jianghai VTD-35V100
1 Cc38 10uF | Capacitor, 10V, X7R | 0603 Murata GRM1887Z£A106KA
VOUT1, VIN, GND,
VOUT2, GND,
VOUT3, GND .
, ) (2)
14 VOUT4. GND. 2mm | Golden pin DIP Custom
VOUT5. GND.
VOUT6, GND, GND
2 L1,L3 470nH '1”0";20“ 6.3mQ, SMD Cyntec | VCHAO42A-R4TMS6
1 L2 680nH g‘g/‘j\“tor’ 8.6mQ, SMD Cyntec | VCHAO42A-R68MS6
1 L4 220nH '1”5";20“ 3.4mQ, SMD Coilcraft | XGL4015-221MEB
VCTA25201B-
1 L5 2.2uH | Inductor, 70mQ, 3.5A SMD Cyntec 2R2MS6
VCTA25201B-
1 L6 1.0uH |Inductor, 35mQ, 3.8A SMD Cyntec 1ROMS6-99
4 | R1,R8 R11,R13 | 100kQ |Film resistor, 5% 0603 Yageo | RC0603JR-07100KL
R2, R3, R4, R5, R6, o
8 R7,R9, R12 0Q Film resistor, 1% 0603 Yageo RC0603FR-070RL
1 R10 51kQ |Film resistor, 5% 0603 Yageo RCO0603JR-0751KL
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVQ70165FS-UT-00A BILL OF MATERIALS (continued)

Qty Ref Value Description Package | Manufacturer| Manufacturer PN
1 R14 11kQ Film resistor, 1% 0603 Yageo RCO0603FR-0711KL
1 U1 MPQ70165FS- | MPSafe™ ASIL-B, 5.5V | TQFN-32 MPS MPQ70165FSGUTE-

AEC1 PMIC, AEC-Q100 (5mmx5mm) 0001AEC1

Note:

3) MPS custom-produces these pins. Contact an MPS FAE for more information.

EVQ70165FS-UT-00A Rev. 1.0 MonolithicPower.com 12
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTB = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUT5 = 4.7|.|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTB = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUT5 = 4.7|.|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTB = 08V, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUT5 = 4.7[]F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTB = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUT5 = 4.7|.|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTB = 08V, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUT5 = 4.7[]F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTB = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUT5 = 4.7|.|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,

unless otherwise noted.

Switching Frequency vs. Output

Switching Frequency vs. Output

Voltage Voltage
V=5V, VOUT_SL = 1, FCCM, \F/g; cj?V, t\)ﬁUT_SL =2, FCCM,
i isable
2200 FSS disabled 2300
2000
= 1600 1700
T 1400 = /
= 1200 T 1400
% 1000 = /
800 ..101100
600 VOUT_SL=1 VOUT_SL=2 |
400 800 _
200 500 \ \ | |
0.2 04 06 08 10 12 14 16 18 0 04081216 2 24 2832 36
Vour (V) Vour (V)
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mpsl EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
Vou'rz = 2V, VOUT3 = 3.3V, VOUT4 = 0.5V, VOUT5 = 1.8V, Vou'rs = 0.8\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2Xx 22|JF, COUT4 =2Xx 47|.|F, COUT5 = 4.7|.|F + 10|JF, COUT6 =2Xx 4.7|1F, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.

Thermal Performance Thermal Performance

lout1 = lout2 = 1.5A, louTs = louTts = 2A, lout1 = lout2 = 3A, louts = louTts = 4A,

louts = louts = 0.5A, no forced airflow, Ta = 25°C, louts = louts = 1A, no forced airflow, Ta = 25°C,
Tcase =47°C Tcase = 94.2°C

Auto2 47.9 Auto2 955

MIN=32.6
MAX=47.1
AVG=41.3

EVQ70165FS-UT-00A Rev. 1.0 MonolithicPower.com 19
6/12/2025 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2025 MPS. All Rights Reserved.



mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTB = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUT5 = 4.7|.|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted. ¢

CISPR 25 Class 5 Peak Conducted CISPR 25 Class 5 Average Conducted
Emissions Emissions
150kHz to 108MHz 150kHz to 108 MHz
;0 CISPR25 CLASS 5 PK LIMIT; ;g ‘ ‘ ‘ ‘
s s T
60 60 [ T
s 55 ; 55 CISPR25 CLASS 5 AVG LIMITS
@ 50 g 50
= 4 =t 2 45
g L] 2 20
a 35 a 35
w30 o 3
O 25 O 25
2 2 b 3 2 =Es!
8 15 \ —H 8 15
X 12 e ® 12 N I
N A z o[\ M SNSAT
5 ‘ Msicthatdusbopualoipiiiig - . ] [
10 [ noberiobe | N o - T Y SV
2 \ [ [ [ [T 1 o FLoo! T A 1
0.1 1 FREQUENCY (MHz) 10 108 0.1 1 FREQUENCY (MHz) 10 108
CISPR 25 Class 5 Peak Radiated CISPR 25 Class 5 Average Radiated
Emissions Emissions
150kHz to 30MHz 150kHz to 30MHz
60 60
5 [ ] 55
50 CISPR25 CLASS 5 PK LIMITIS 50
£ 4 E 45
E 40 E 40
%’ zg “;T 2(5) CISPR25 CLASS 5 AVG LIMITS
a 25 a 25
E 20 E 2
T e e - B m
a5 o 5 ER
72 PK NOISE FLOOR _g \,—N"‘“r“—-w-._ ‘ i w ‘ ‘vﬁ i
ey 1 FREQUENCY (MHz) 10 30 0 | FREQUENCY (WHz) 0 P
CISPR 25 Class 5 Peak Radiated CISPR 25 Class 5 Average Radiated
Emissions Emissions
Horizontal, 30MHz to 1GHz Horizontal, 30MHz to 1GHz
ZZ HORIZONTAL POLARIZATION :Z HORIZONTAL POLARIZATION
_ 45 ‘ ‘ — _ 45
S 2 CISPI i[LASSS K LIMITS I g %
g 35 g 35
S 30 = 30
ué 2 l; 2 CISPR25 CLASS 5 AVG LIMITS
& 20 E 20— — — -
25 2 — -
§ 10 5 12 i
5 Pl F|FIOC z sl |4 A Rt oiind
; e T
N 30 130 230 330 FRé’!JJ UENC f?'am) 630 730 830 930 s 30 Go 23‘0 330 chgQUENcea& ) 630 730 830 930
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTB = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUT5 = 4.7|.|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted. ¢

CISPR 25 Class 5 Peak Radiated CISPR 25 Class 5 Average Radiated
Emissions Emissions
Vertical, 30MHz to 1GHz Vertical, 30MHz to 1GHz

% VERTICAL POLARIZATION % VERTICAL POLARIZATION

50 ‘ ‘ ‘ ‘ 50
45

CISPR25 CLASS 5 PK LIMITS

S

W W A
&

=3

CISPR25 CLASS 5 AVG LIMITS

N
=3

PK RADIATED EMI (dBpV/m)

Y
|
¥
>
y

AVG RADIATED EMI (dBuV/m)
N
o

\Y

5 PKINOISE[FLOO! w*
ol .
[ ad k|
1 1

30 130 230 330 430 530 630 730 830 930 30 130 230 330 430 530 630 730 830 930
FREQUENCY (MHz) FREQUENCY (MHz)

o
S o o
[
f

Note:
4)  All EMC test results are based on the evaluation board schematic with EMI filters (see Figure 3 on page 10).
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTB = 08V, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUT5 = 4.7|JF + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.

Steady State (Buck 1) Steady State (Buck 2)
FCCM, lout1 = lout2 = louts = lout4 = louTs = FCCM, lout1 = lout2 = louts = lout4 = louTs =
loute = 0A louts = 0A
CH2: Vour/AC | CH2: VourAC P
CH4: 1.1 |
CH4:l. PP
CH3: SW1 Ibwim . |BUMM
- CH3: Sw2
3 3008 & 500ms & 400”& iUSMOii\;ts ‘1'40/V é;gévli 100V S00mé B J[mm fosrgii/msu 30 oufv J[ %’ggvé
Steady State (Buck 3) Steady State (Buck 4)
FCCM, lout1 = lout2 = louts = louts = louts = FCCM, lout1 = lout2 = louts = louts4 = louts =
loute = 0A louts = 0A
CH2: Vouts/AC |2 CH2: VourdJAC P
CH4: 15 |
CH4: 1l [P
e b J‘U"U‘W‘u \.
CH3: sw4 B
400ns 25065/ 1 00y 25085/ \
300V & S00ma & J[ 10M points 148/ 3 300V W 1004 B 10Mpoints  2.00mY J
Steady State (Buck 5) Steady State (Buck 6)
FCCM, lout1 = lout2 = louTs = lout4 = louts = FCCM, lout1 = lout2 = louts = lout4 = louts =
loute = 0A louts = 0A

CH2: Vours/AC
CH2: Vours/AC |2 oure

CH4:ls @ CH4: Ie

VO | § o g 5

:
400ns 2,5068/5 /S 20 Nov 21 400ns 2,5068/5 /S
300V & 100md & 10M points 58.0mA 04:22:24] 300V & 200mA & 10M paints 24.0mA
- — —
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTB = 08V, L1 = 470nH, L2 = 680nH,

L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1pH, Cour1 = 22uF + 47uF, Cour2 =

2 x 22uF,

Coutz =2Xx 22|JF, Couta=2Xx 47|.IF, Couts = 4.7|JF + 10|JF, Couts =2 X 4.7|.IF, fsw = 2MHz, Ta = 25°C,
unless otherwise noted.

CH2: Vouti/AC

CH4: 14
CH3: sw1

CH2: Vouts/AC

CH4: I3

CH3: SW3

CH2: Vouts/AC

Steady State (Buck 1)

lout1 = lout2 = 3A, louts = louTts = 4A,
louts = louts = 1A

CH2: Vout2/AC

LU

CH4: I2
CH3: sw2

2,5068/5
10M points

400ns
300V & 1008 &
b —

|

17 Nev
07:3¢:3;

Steady State (Buck 3)

lout1 = lout2 = 3A, louts = louTts = 4A,
louts = loute = 1A

CH2: Voutd/AC

WA

CH4: Is

CH3: sSw4

400ns
@ 10V v @ 2004 & 10M points

25068/s @
14V

s

Steady State (Buck 5)

lout1 = lout2 = 3A, louts = louTts = 4A,
louts = louts = 1A

CH2: Voute/AC

Steady State (Buck 2)

lout1 = lout2 = 3A, louTts = louTts = 4A,
louts = loute = 1A

UL LU

300V

ad
][400713
300V & @ L00A &

10M Eointx

25063/ 7 H

17 Nov 2

loiiicy

Steady State (Buck 4)

lout1 = lout2 = 3A, louts = louTs = 4A,
louts = louts = 1A

| &4

L

)
300 W

2.508/5 A\ J

100ps
2004 W 10M points 500V
—

Steady State (Buck 6)

lout1 = lout2 = 3A, louTts = louTts = 4A,
louts = louts = 1A

CH4: s [»
w r CH4 IL6 | Ll
CH3:SW5 [o| L L CH3:SwWe [P === =
ns .506%/s 20 Nov 21 00ns. ]
3.00V B S00mb B ‘[400 foshgio/imx S/A [ 02’;304 Lo 3.00Y Iy ‘_) S00ms W J[AJU fgsw?iifms m/A
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mE EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,

Vourz = 2V, Vours = 3.3V, Vours =
L3 = 470nH, L4 =
COUT3 =2Xx 22|JF COUT4 =2Xx 47|.IF COUT5 =4. 7|..|F + 10|JF COUTG =2x4. 7|.IF fsw 2MHZ TA

220nH, L5 = 2.2pH, L6 =

unless otherwise noted.

CH1: Vin
CH2: VOUT1

CH4: 14

CH3: SW1

CH1: Vin
CH2: Vours

CH4: I3

CH3: SW3

CH1: Vin
CH2: Vours

CH4: Iis

CH3: SW5

Start-Up through VIN (Buck 1)
lout1 = lout2 = louTs = lout4 = louts = louts =
0A

@ 200V & @ Sy & |2.00ms SCOMS/s o0
300 4 @ some & itMpoints 144V
—

Start-Up through VIN (Buck 3)
lout1 = lout2 = louTs = lout4 = louTs = louts =
0A

s

@ 20y &
3000 &

Start-Up through VIN (Buck 5)
lout1 = louTt2 = louTs = lout4 = louts = louts =

/

& 20y B 4.00ms 250Ms/s
LA & 10M points
—

Q-
1521

@ 200V & @ L0V & |400ms 250MS/s 0
300 4 @ 20imh & 1M points 152V
—

0.5V, VOUT5 = 1.8V, Vou'rs = 0.8\/, L1
1uH, Cout1 = 22uF + 47pF, Coutz = 2 x 22pF,

CH1: Vin
CH2: Vour2

CH4: |2

CH3: sw2

CH1: Vin
CH2: Vours

CH4: Ia

CH3: Sw4

CH1: Vi
CH2: Vours

CH4: Ie

CH3: SW6

= 470nH, L2 = 680nH,

25°C,
Start-Up through VIN (Buck 2)

loutt = louTt2 = louts = lout4 = louts = louts =
0A

| &

200V &% @ 100V & AUUms 250M5/5
3 3.00Y & @ S00mk & 10M points
-

Start-Up through VIN (Buck 4)

lout1 = louT2 = louts = louTs = louTs = louTs =
0A
]
® 20v s @ 2o & ][AUUmx 250M5/5
3.00Y By 1.00 & By 10M points

Start-Up through VIN (Buck 6)
lout1 = lout2 = louts = lout4 = louts = louts =
0A

| &

ZSUMX/X
10M pomts

@ 200V % @ ooy |[4.00ms
00V & 00mh &
——
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTG = OSV, L1 = 470nH, L2 = 680nH,

L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1pH, Cour1 = 22uF + 47uF, Cour2 =

2 x 22uF,

Coutz =2Xx 22|JF, Couta=2Xx 47|.IF, Couts = 4.7|..|F + 10|JF, Couts =2 X 4.7|.IF, fsw = 2MHz, Ta = 25°C,
unless otherwise noted.

Start-Up through VIN (Buck 1)

lout1 = lout2 = 3A, louts = louTts = 4A,
louts = louts = 1A

Start-Up through VIN (Buck 2)

lout1 = lout2 = 3A, louTs = louts = 4A,
louts = louts = 1A

CH1: Vin CH1: Vin r
CH2: Vour1 [P CH2: Vour2 ”T
CH4: 1., P CH4: 1. PP
CH3: swW1 CH3:SW2 P -
8L L w9 I T .
Start-Up through VIN (Buck 3) Start-Up through VIN (Buck 4)
lout1 = lout2 = 3A, louTs = louTts = 4A, lout1 = lout2 = 3A, louts = louts = 4A,
louts = louts = 1A louts = louts = 1A
| 1o T —
[ |
CH1: Vin r 4 CH1: VIN rJ
CH2: V
R PI CH2: Vours |
CH4: |L3 | 4] CH4: |L4 B
CH3: SW3 — CH3: Sw4
E& I T s T T s
Start-Up through VIN (Buck 5) Start-Up through VIN (Buck 6)
loutt1 = lout2 = 3A, louTts = louTs = 4A, lout1 = lout2 = 3A, louTs = louTs = 4A,
louts = loute = 1A louts = loute = 1A
4
4
CH1: Vi I CH1: Vin
CH4: 15 |? CH4:ls P "
CH3:SW5 [ CH3:SW6 [opm= -
E) 2000 W J[A 00ms 250MS/s [N I E 2008 & ][mo'm 250M8/5 o/ I
0y & @ Soomh & 10M points 252 300V & 500mé B 10M poitts 104V
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTG = OSV, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUTS = 4.7|..|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.

CH1: Vin

CH2: Vour1
CH4: Ir4

CH3: sw1

CH1: Vi

CH2: Vours
CH4: I3

CH3: SW3

CH1: Vin

CH2: Vours
CH4: Iis

CH3: SW5

Shutdown through VIN (Buck 1)

lout1 = louTt2 = louTs = lout4 = louts = louts =

0A

=
E A
—

0 L0h u J[m‘om ﬁmsv/i;u '1'44\v
Shutdown through VIN (Buck 3)

lout1 = louTt2 = louTs = lout4 = louts = louts =

N

1
g TR
® 0% & 4.00ms 250MS/s [
&) a0y v € 10k J[ 10M points 1529
Shutdown through VIN (Buck 5)
lout1 = lout2 = louTs = lout4 = louts = louts =
0A
\\_ 4
| g |

T

10.0ms 100MS/s [ Y
1CM points 1,52V

@ 200V s
3007 4 @ 20mh &
—

CH1: Vin

CH2: Vour2
CH4: 12

CH3: sSW2

CH1: Vi

CH2: Voura
CH4: Is

CH3: sw4

CH1: Vi
CH2: Voure

CH4: Ie

CH3: SW6

Shutdown through VIN (Buck 2)
lout1 = lout2 = louTs = lout4 = louts = louts =
0A

@ 200v &

4,00ms 250MS/s 0"
@ 00v v @ sinh &
—

1CM points 136V

Shutdown through VIN (Buck 4)
lout1 = lout2 = louTs = lout4 = louts = louts =
0A

b ~——]

250MS/s [ 8
1CM points 1.56Y

Shutdown through VIN (Buck 6)
lout1 = louTt2 = louTs = lout4 = louts = louts =
0A

\.._____*

@ 200v &

4,00ms 250MS/s [
@ 00v v @ ik &
—

1CM points 1.56 Y
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTG = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUTS = 4.7|..|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.

CH1: Vin
CH2: Vout1

CH4: 11

CH3: sW1

CH1: Vin
CH2: Vouts

CH4: I3

CH3: SW3

CH1: Vin
CH2: Vouts

CH4: Iis

CH3: SW5

Shutdown through VIN (Buck 1)
lout1 = lout2 = 3A, louts = louTts = 4A,
louts = loute = 1A

AN

I

—
L)

3

100Ms/s [1 )3

(] 10.0ms
300V & 2004 W 10Mpoints 252y
_—

Shutdown through VIN (Buck 3)

lout1 = lout2 = 3A, louTs = louTts = 4A,
louts = louts = 1A

N—

T 9

)

—
'c

(I 4,00ms 508/ [T
& 00V & 2004 & 10V points 252
—

Shutdown through VIN (Buck 5)

lout1 = lout2 = 3A, louts = louTs = 4A,
louts = louts = 1A

S~—

T

1

'

B
O 200V & “4‘00m: I50MS/s [T
300y & S0ns & Lo poins 252V

CH1: Vin
CH2: Vour2

CH4: |2

CH3: SW2

CH1: Vin
CH2: Vours

CH4: IL4

CH3: Sw4

CH1: Vin
CH2: Vours

CH4: e

CH3: SW6

Shutdown through VIN (Buck 2)

lout1 = lout2 = 3A, louTs = louts = 4A,
louts = louts = 1A

J

N—

| &

b

Shutdown through VIN (Buck 4)

lout1 = lout2 = 3A, louts = louts = 4A,
louts = louts = 1A

@& 200v L1 4.00ms 250MS/s
300V & 2008 & 10Mpoints
- —

SN— |

[

1

Bl
@ 20V &
300V &

Shutdown through VIN (Buck 6)

lout1 = lout2 = 3A, louts = louTs = 4A,
louts = louts = 1A

4.00ms 250MS/s [
() 204 & 10M points 252V
—

N—

)|

1

|

(] 4.00ms 50MS/s [T
300V % SomA & 10Mpoints 256V
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
Vou'rz = 2V, Vou'r3 = 3.3V, Vou'r4 = 0.5V, VOUT5 = 1.8V, Vou'rs = 0.8\/, L1 = 470nH, L2 = 680I‘\H,

L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1pH, Cour1 = 22uF + 47uF, Cour2 =

2 x 22uF,

Coutz =2Xx 22|JF, Couta=2Xx 47|.IF, Couts = 4.7|..|F + 10|JF, Couts =2 X 4.7|.IF, fsw = 2MHZ, Ta = 25°C,
unless otherwise noted.
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTG = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUTS = 4.7|..|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
Vou'rz = 2V, Vou'r3 = 3.3V, Vou'r4 = 0.5V, VOUT5 = 1.8V, Vou'rs = 0.8\/, L1 = 470nH, L2 = 680I‘\H,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2Xx 22|JF, COUT4 =2Xx 47|.IF, COUT5 = 4.7|..|F + 10|JF, COUTG =2Xx 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTG = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUTS = 4.7|..|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
Vou'rz = 2V, Vou'r3 = 3.3V, Vou'r4 = 0.5V, VOUT5 = 1.8V, Vou'rs = 0.8\/, L1 = 470nH, L2 = 680I‘\H,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2Xx 22|JF, COUT4 =2Xx 47|.IF, COUT5 = 4.7|..|F + 10|JF, COUTG =2Xx 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTG = OSV, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUTS = 4.7|..|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTG = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUTS = 4.7|..|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
Vou'rz = 2V, Vou'r3 = 33\/, Vou'r4 = 05\/, VOUT5 = 18\/, VOUT6 = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUTS = 4.7|..|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.
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mpsl EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
Vou'rz = 2V, VOUT3 = 3.3V, VOUT4 = 0.5V, VOUT5 = 1.8V, Vou'rs = 0.8\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2Xx 22|JF, COUT4 =2Xx 47|.|F, COUT5 = 4.7|..|F + 10|JF, COUTG =2Xx 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.

CH1: SDA
CH2: Vour1

CH4: 14

CH3: SW1

CH1: SDA
CH2: Vours

CH4: I3

CH3: SW3

CH1: SDA

CH2: Vours

CH4: Iis

CH3: SW5

Start-Up through I2C (Buck 1)
lout1 = lout2 = louTs = lout4 = louts = louts =
0A

©

@ 0V &
& 300V &

500my B 2.00ms S00MS/s [1 Y 17 Hov 2
1.00 & By 10M points 1.56 Y 08:03:43)
—

Start-Up through I>)C (Buck 3)
lout1 = lout2 = louTs = lout4 = louts = loute =
0A

| &4

& SO0V A |2.00ms SO0MS/s
B @ 1004 & 10M points
—

0
1.48V

@ 200V
& 300V

Start-Up through I°C (Buck 5)
loutt = lout2 = louts = louta = louts = louts =
0A

@ 200V &
300V &

]

][Z‘U(Jms 500MS/s o/ [zoNovz(I
200mA &

1CM points 1524 07;10:55
—

CH1: SDA
CH2: Vour2

CH4: 12

CH3: sSw2

CH1: SDA

CH2: Voura
CH4: ILa

CH3: Sw4

CH1: SDA

CH2: VOUT6
CH4: Ie

CH3: SW6

Start-Up through I2C (Buck 2)
loutt = louTt2 = louts = lout4 = louts = louts =
0A

il S0mb & 10+ points

& I ][Zﬂﬂms 500MS/s

[T 17 Nov 3
144V 11215

Start-Up through I2C (Buck 4)
lout1 = louTt2 = louts = lout4 = louts = loute =

0A

@ 200V
.00V

| &

T o
Start-Up through I°C (Buck 6)

lout1 = louTt2 = louts = lout4 = louTs = loute =
0A

200my B 2.00ms S00MS/s
1004 & 10M points
— —

| &

@ 0V & SO0y & |[2.00ms S00MS/s 8
300V W S00mA & 10M points 164V
—
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,

Vour2 = 2V, Vours = 3.3V, Vours = 0.5V, Vours = 1.8V, Vours = 0.8V, L1
L3 = 470nH, L4 = 1uH, Couti = 22uF + 47uF, Coutz = 2 X 22uF,

COUT3 =2Xx 22|JF COUT4 =2Xx 47|.IF COUT5 =4. 7|..|F + 10|JF COUTG =2x4. 7|.IF fsw 2MHZ TA

220nH, L5 = 2.2pH, L6 =

unless otherwise noted.

CH1: SDA
CH2: Vour1

CH4: 14

CH3: SW1

CH1: SDA
CH2: Vours

CH4: I3

CH3: SW3

CH1: SDA

CH2: Vours

CH4: Iis

CH3: SW5

Start-Up through I2C (Buck 1)

lout1 = lout2 = 3A, louts = louts = 4A,
louts = louts = 1A

| ]
L .
i F e e ———
lDJ

2,00 B
3.00 V. £y

[z
Start-Up through I2C (Buck 3)

lout1 = lout2 = 3A, louts = louTs = 4A,
louts = louts = 1A

‘ 4
| i

b/

-

][200m: 500MS/s [T ][ 17 Now 2
B 204 & L0M points 156V 08:02:24

]

2,00y By 2,00mms SCOMS/s [
1484

soov v € 204 b ][ LM points

Start-Up through I°C (Buck 5)

lout1 = lout2 = 3A, louTs = louTs = 4A,
louts = louts = 1A

| ,
L |
J

2,00 B 2.00ms. S00MS/s 20 Hov 2
/- 7/
i O e, .

07401

| &

CH1: SDA

CH2: Vour2

CH4: |2

CH3: sw2

CH1: SDA

CH2: Vours

CH4: ILa

CH3: Sw4

CH1: SDA

CH2: Voure

CH4: Ie

CH3: SWé6

= 470nH, L2 = 680nH,

25°C,

Start-Up through I2C (Buck 2)

lout1 = lout2 = 3A, louts = louTts = 4A,
louts = louts = 1A

l 4

@ 200V B 2 00ms S00MS/s 17 Nov
& 00V . 4 2.00 A £y 10Mpomts ‘ 11 2111,

Start-Up through I°C (Buck 4)

lout1 = lout2 = 3A, louts = louTs = 4A,
louts = louts = 1A

F——

‘ |
| i

2 00ms S00MS/s
10M points. 1 64 )

@ 20V &
@ 0V v @ 2004 5

Start-Up through I°C (Buck 6)

loutt = lout2 = 3A, louTs = louTs = 4A,
louts = loute = 1A
| |

| g

2,

| 12,

. |
@ 200V & J[z 00ms 500MS/s [ I
300V & S00mA & 10M points 164V

IL L+ M IS
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
Vou'rz = 2V, Vou'r3 = 33\/, Vou'r4 = 05\/, VOUT5 = 18\/, VOUTG = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUTS = 4.7|..|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.

Shutdown through I?)C (Buck 1)
lout1 = lout2 = louTs = lout4 = louts = louts =
0A

Shutdown through I?’C (Buck 2)
loutt = louTt2 = louts = lout4 = louts = louts =
0A

CH1: SDA P CH1: SDA
CH2: Vour1 |, CH2: Vour2
CH4: 1.1 PP CH4: I
CH3 SW1 & 200 By 2.001 S00MS/ [1 17 N CH3 SW2 i
S R - R R L M |
Shutdown through I>’C (Buck 3) Shutdown through I>’C (Buck 4)
lout1 = lout2 = louTs = lout4 = louts = loute = lout1 = louTt2 = louts = lout4 = louts = loute =
0A 0A
l 4
d
CH1:SDA o CH1: SDA
CH2: Vours Ig CH4: I
CH4: I3 CH2: Vours
CH3: SW3 @1 CH3: sw4 N
L@ L e e I TS
Shutdown through I2C (Buck 5) Shutdown through I°C (Buck 6)
lout1 = lout2 = louTs = lout4 = louts = louts = loutt = lout2 = louts = lout4 = louts = louts =
0A 0A
CH2: Vours CH2: Voure
CH4: Is CH4: Ie
CH3:SW5 e CH3:swWe6 J?
— n m @ 200V & 2.00ms SO0MS/s T
T T v L @ ow
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
Vou'rz = 2V, Vou'r3 = 33\/, Vou'r4 = 05\/, VOUT5 = 18\/, VOUT6 = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUTS = 4.7|..|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.

CH1: SDA

CH2: Vout1
CH4: 14

CH3: swW1

CH1: SDA

CH2: Vouts

CH4: I3

CH3: SW3

CH1: SDA

CH2: Vouts

CH4: Is

CH3: SW5

Start-Up through I2C (Buck 1)

lout1 = lout2 = 3A, louts = louts = 4A,
louts = louts = 1A

N sy | s
Start-Up through I>)C (Buck 3)
lout1 = lout2 = 3A, louts = louTs = 4A,
louts = louts = 1A
| )
| &
12
o
R
Start-Up through I°C (Buck 5)
lout1 = lout2 = 3A, louTs = louTs = 4A,
louts = louts = 1A
|
| 23
| &
B
| @ 20V & ][Z‘U(Jms 500MS/s o/ [ 20 Now 21
3,00 By sl 50CmA By ICMM 1524 07.12:48

CH1: SDA

CH2: Vour2

CH4: 12

CH3: sw2

CH1: SDA

CH2: Voura

CH4: ILa

CH3: Sw4

CH1: SDA

CH2: Vours

CH4: Ie

CH3: SW6

Start-Up through I2C (Buck 2)

lout1 = lout2 = 3A, louts = louTts = 4A,
louts = louts = 1A

)
@ 0V W
EXCRY

S00MS/s [ J[

2.0dms
2004 & 10M points 144V
—

17 Nov 2|
11:24:37)

Start-Up through I2C (Buck 4)

lout1 = lout2 = 3A, louts = louTts = 4A,
louts = louts = 1A

S00MS/s
10M points
—

)
@ 0V & (W
300V & 164V

2.00ms
By 2004 By

Start-Up through I°C (Buck 6)

lout1 = lout2 = 3A, louts = louTs = 4A,
louts = louts = 1A

| &

SO0MS/s o
10M points 1.64 Y

)
@ 0V & 2.00ms
@& 30v v @ L0s 5
—
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, Vou'r3 = 33\/, Vou'r4 = 05\/, VOUT5 = 18\/, VOUTB = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUTS = 4.7|.|F + 10|JF, COUTG =2X 4.7|.IF, fsw = ZMHZ, TA = 25°C,
unless otherwise noted.

CH2: Vour1

CH4: 14

CH3: SW1

CH2: Vouts

CH4: I3

CH3: SW3

CH2: Vouts

CH4: Iis

CH3: SW5

SCP Steady State (Buck 1)
Other bucks not in SCP

L]

NN AN { NN N O] | INEDE

n y y

4.00ms 25015/ @/
300V & 2008 W 10M points 156V

17 ov 2
09:13:25

SCP Steady State (Buck 3)
Other bucks not in SCP

2

g

1111

[4 00ms 250MS/s [

@ 300V v @ 20t & 10M poits 148V
— —

SCP Steady State (Buck 5)
Other bucks not in SCP

AN

H
- H
| I

4.00ms 25015/ @/ 20 v )
@ 300V & @ Somi & 10M points 152V 08:44:49
—

CH2: Vour2

CH4: |2

CH3: sw2

CH2: Voura

CH4: ILa

CH3: sw4

CH2: Voure

CH4: Ie

CH3: SW6

SCP Steady State (Buck 2)
Other bucks not in SCP

NN
Lo

1111

4.00ms 250MS/s
3009 % 2004 & 10M points
— —

SCP Steady State (Buck 4)
Other bucks not in SCP

4.00ms 250M5/5 o
L0V W 2,004 & 10M points 164V
— —

SCP Steady State (Buck 6)
Other bucks not in SCP

| &3

1.00ms 250M8/5 [
104 points 1.64Y
—

300V & 1004 & ][
= —
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,

Vour2 = 2V, Vours = 3.3V, Vours = 0.5V, Vours = 1.8V, Vours = 0.8V, L1
14H, Cour1 = 22uF + 47uF, Courz =

L3

= 470nH, L4 =

220nH, L5 =

2.2uH, L6 =

= 470nH, L2 =

680nH,
2 x 22uF,

Coutz =2Xx 22|JF, Couta=2Xx 47|.IF, Couts = 4.7|..|F + 10|JF, Couts =2 X 4.7|.IF, fsw = 2MHz, Ta = 25°C,
unless otherwise noted.

SCP Entry (Buck 1)
Other bucks not in SCP, lout1 =
= lout4 = louts = louts = 0A

lout2 = louTs

SCP Entry (Buck 2)
Other bucks not in SCP, lout1 =
= louts = louts = louts =

0A

lout2 = louTs

=

4

CH1:PG [P CH1: PG o
CH2: Vout1 2 ﬂ ﬂ ﬂ CH2: Vour2 r H H L
CH4: Iy CH4: 1. [P
CH3: SW1 [ I l I CH3: Sw2 ) l | L
Iﬁé vy @ R N B0 o @i o Jut Do 2355
SCP Entry (Buck 3) SCP Entry (Buck 4)
Other bucks not in SCP, lout1 = lout2 = louTs Other bucks not in SCP, lout1 = lout2 = louT3
= lout4 = louts = louts = 0A = louts = louts = louts = 0A
| ] ]
CH1: PG o wi
CH1:PG [P
CH2: Vours P CH2: Vours 2 A A ﬂ A J A A
CH4: Iz LLM—JLJ CH4: s o | | | | | |
CH3: SW3 E) L b CH3: SW4 | " n v " "
0 5333 : ) 004 & Mm ﬁ%M& .1'48\v g gm :: 0 5004 & J[lUJms ﬁmso/\:t: '1’64\V
SCP Entry (Buck 5) SCP Entry (Buck 6)
Other bucks not in SCP, lout1 = lout2 = louTs Other bucks not in SCP, lout1 = louT2 = louTs
= louta = louts = loute = 0A = louts = louts = loute = OA
|—
| * «
CH1: PG |' CH1:PG [P
CH2: Vours P |
f L CH2: Vours 2
CH4:ls [P I CH4:1s [P | | | | |
CH3: SW5 | " CH3: SW6 @ " " . "
|£3 gggy :: o o o J[mm ﬁfAMpSo/i:vt: '1'5ﬂ\v J[ égg;vsg 53% : 2004 & J[mm ﬁjprSo/\;_ts '1)64;
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
Vou'rz = 2V, Vou'r3 = 33\/, Vou'r4 = 05\/, VOUT5 = 18\/, VOUT6 = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUTS = 4.7|..|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.

CH1: PG

CH2: Vout1
CH4: 14

CH3: swW1

CH1: PG

CH2: Vourts

CH4: I3

CH3: SW3

CH1: PG

CH2: Vouts

CH4: Iis

CH3: SW5

SCP Recovery (Buck 1)
Other bucks not in SCP, lout1 = lout2 = louTs
= lout4 = louts = louts = 0A

| 23 L
" "
@ 20V &
3.00 Y By 5.00 4

SCP Recovery (Buck 3)
Other bucks not in SCP, lout1 = lout2 = louTs
= lout4 = louts = louts = 0A

|
—_—

h
I

o/ 17 hlow 2
1.56 V. 09:15:10)

-
4.00ms 250M5/s

5 10M points
—

| &4 . = F. .

BWWL

@ 200V u

@ 300V v @ S0k
—

SCP Recovery (Buck 5)
Other bucks not in SCP, lout1 = lout2 = louTs
= louta = louts = loute = OA

@/
1484

10.0ms 100Ms/s
10M 0ints

12

| adal

134
@ 20V &
L0V W

100MS/5
100 points

20 Hov 20§
08:59.08

10.0ms
1004 5
—

CH1: PG

CH2: Vour2

CH4: 12

CH3: sw2

CH1: PG

CH2: Voura

CH4: ILa

CH3: sw4

CH1: PG

CH2: Vours

CH4: Ie

CH3: SWé6

SCP Recovery (Buck 2)
Other bucks not in SCP, lout1 = louT2 = louTs
= louts = louts = louts = 0A

[t #

&
5 @) S04
—

"

@ 200V
@ 10V

P

4.00ms 250MS/s
10M points
E—

o/ 20 Moy 21
144V 02:43:13
—

SCP Recovery (Buck 4)
Other bucks not in SCP, lout1 = lout2 = louTs

= louts = louts = loute = OA
FTE— '

Ll

n m i n L
@ 20V & [10 Orms 100MS/s
300V & @ S04 & 10M points
—

SCP Recovery (Buck 6)
Other bucks not in SCP, lout1 = louT2 = louTs
= louts = louts = loute = OA

[ )
1644

’ u ’ y y
@ 20V & [moms 100MS/5 o/
300V % @ 2004 & 10M points 164V
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
Vou'rz = 2V, Vou'r3 = 33\/, Vou'r4 = 05\/, VOUT5 = 18\/, VOUTB = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUTS = 4.7|..|F + 10|JF, COUTG =2X 4.7|.IF, fsw = ZMHZ, TA = 25°C,
unless otherwise noted.

SCP Entry (Buck 1) SCP Entry (Buck 2)
Other bucks not in SCP, lout1 = lout2 = 3A, Other bucks not in SCP, lout1 = lout2 = 3A,
louts = louts = 4A, louts = louts = 1A louts = louta = 4A, louts = louts = 1A
« 4
CH1: PG Pp CH1: PG @
CH2:Vour1 [ ﬁ ” A CH2: Vour2 r ﬂ H L
CH4: Iy I | I CH4: |2 >
CH3: SW1 @ W — " - g CH3: SW2 Bi ] J l L
S0v cohw e ol 2 Tov o i | R e

SCP Entry (Buck 3) SCP Entry (Buck 4)
Other bucks not in SCP, lout1 = lout2 = 3A, Other bucks not in SCP, FCCM, lout1 = louT2
louts = louta = 4A, louts = louts = 1A = louts = louts4 = louts = loute = 0A
N J
CH1: PG
P CH1:PG [P
CH2: Vouts [P CH2: Vours |2
CH4: I3 MM—-L CH4: Ia 1 ‘ A 1 I l A
CH3:SW3 [®) L CH3: Sw4
-z = = o B g e
SCP Entry (Buck 5) SCP Entry (Buck 6)
Other bucks not in SCP, lout1 = lout2 = 3A, Other bucks not in SCP, lout1 = lout2 = 3A,
louts = louts = 4A, louts = loute = 1A louts = louts = 4A, louts = loute = 1A
N q
CH1: PG |' CH1: PG
CH2: Vours P
1 Bama annen! Sannns aas sy e CH2: Vours |2
CH4:Iis  [o CH4:ls [ | | '
CH3:SW5 [ v - CH3: SW6 [l | : = :
|_@.' N T O I_g T @ o L . me @
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
Vou'rz = 2V, Vou'r3 = 33\/, Vou'r4 = 05\/, VOUT5 = 18\/, VOUT6 = 08\/, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUTS = 4.7|..|F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,

unless otherwise noted.

SCP Recovery (Buck 1)
Other bucks not in SCP, lout1 = lout2 = 3A,
louts = louts = 4A, louts = louts = 1A

SCP Recovery (Buck 2)
Other bucks not in SCP, lout1 = lout2 = 3A,
louts = louta = 4A, louts = louts = 1A

CH1: PG P CH1:PG o
CH2: Vourt 2] ” ﬂ ” CH2: Vour2 |E’
CH4: I,y o I I I CH4: |2 Bw
CH3: swW1 @ d " CH3: sSw2 Bl J ;
B P, S W |_E5 o v @l § e,  me, @ |
SCP Recovery (Buck 3) SCP Recovery (Buck 4)
Other bucks not in SCP, lout1 = lout2 = 3A, Other bucks not in SCP, lout1 = lout2 = 3A,
louts = louta = 4A, louts = louts = 1A louts = lout4 = 4A, louts = louts = 1A
4 C
CH1:PG o
CH1:PG P
CH2: Vours P CH2: Vours 2
CH4: I "’J""uuHL CH4: 14 .A l A A ﬂ A A
CH3: SW3 l CH3: sw4 mi—l—l—-L—l—
T sy | ) @ a0 sy
SCP Recovery (Buck 5) SCP Recovery (Buck 6)
Other bucks not in SCP, lout1 = lout2 = 3A, Other bucks not in SCP, lout1 = lout2 = 3A,
louts = louts = 4A, louts = louts = 1A louts = louts = 4A, louts = louts = 1A
[r— 1
4
CH1: PG r cH1:PG o
CH2: Vours [P
CH2: Vours 2
CH4: ||_5 I[)J CH4: ||_5 b H A l " A
CH3: SW5 33 | CH3: SW6 BuJ—J—
I£] 2007 & ][mms 100MS/s [V [ 20 Now 21 I_n 2007 % ][10 Oms 100MS/s [
3,00 By ‘_’ 1.0 4 By 1CM points 152V 09:01:04 3.00¥ by 2,00 4 By 10me 1.64Y
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTB = 08V, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUT5 = 4.7[]F + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.

CH1: Vi
CH2: Vout1

CH3: Vours

CH4: Vouts

CH1: Vin

CH2: Vour1
CH3: Vours

CH4: Vouts

CH1: Vi
CH2: Vout1

CH3: Vours

CH4: Vouts

Start-Up Sequence through VIN
lout1 = lout2 = louTs = lout4 = louts = louts =
0A

[
__/ |

| o

4

250MS/s 0

@ 200V
2,00V

& 4.00ms
Yy @ 10V W 1CM points 124V
—

Shutdown Sequence through VIN

lout1 = louTt2 = louTs = louT4 = louts = louTe =
0A

N

| \‘_

b i

4

& 200V u 4,00ms 250M3/s [
2.00Y By () 100V By 1CM points 1.24Y
—

Start-Up Sequence through VIN

lout1 = lout2 = 3A, louTs = louTs = 4A,
louts = loute = 1A

._/ *

250MS/s o/

5 4.00ms
s @ L0V & 1CM points 2.56V
—

@ 20V
2.00Y

CH1: Vi
CH2: Vour2

CH3: Voura

CHa4: Voure

CH1: Vi

CH2: Vour2

CH3: Voura
CH4: Voure

CH1: Vi
CH2: Vour2

CH3: Voura

CH4: Voure

Start-Up Sequence through VIN
loutt = louTt2 = louts = lout4 = louts = louts =
0A

| 134
4
@ 0V &
20009 &

Shutdown Sequence through VIN
loutt = lout2 = louts = louts = louts = louTs =
0A

N

[4 00ms 2505/ (W

500my & J 10M points 120V
—

| 4
4

@ 100V u 1.00ms Z0MS/s o\
200mY & S00nY 10Mpoints 120V
—

Start-Up Sequence through VIN
loutt = lout2 = 3A, louts = louTts = 4A,
louts = louts = 1A

i *

@ 20V & ][4 00mms 250MS/s @
AT S L0 points 2.52y
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTB = 08V, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUT5 = 4.7|JF + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.

CH1: Vin
CH2: Vour1

CH3: Vours

CH4: Vours

Shutdown Sequence through VIN
lout1 = lout2 = 3A, louts = louts = 4A,
louts = louts = 1A

. ~—

4

o
252
—

@ 20V & 4.00ms 20MS/s
200V & @ L0V & 10M points

Start-Up Sequence through EN 0V
to 2V

lout1 = louTt2 = louTs = lout4 = louts = loute =
0A

- !

CH1: Vi
CH2: Vour2

CH3: Voura

CH4: Voure

Shutdown Sequence through VIN
lout1 = lout2 = 3A, louts = louts = 4A,
louts = louts = 1A

N

N——

| o4

4

@ 20V & 4.00ms 250MS/s [T
00mY & @) S00mY & 10M points 2.5
—

Start-Up Sequence through VEN
0V to 2V

lout1 = louTt2 = louts = lout4 = louTs = loute =

0A

b— ~

CH1: Venrz CH1: Veniz
CH2:Vout1 |p CH2: Vourz [P :
CH3:Vours [ / CH3: Voursa [P
CH4: Vours B CH4:Vours I8
8o g L nm e o g b o o
Shutdown Sequence through EN Shutdown Sequence through EN
2V to 0V 2V to 0V
lout1 = louTt2 = louTs = lout4 = louts = louts = lout1 = lout2 = louts = lout4 = louts = louts =
0A 0A
ﬁ J ﬁ i
CH1: Veniz ™ CH1:Veniz PP
CH2: V | &
our \ CH2: Vourz P
e e
CH3: Vours ®
CH3: V
CH4: Vours 4 CH4: VSE:: o
@ 20V & 2,00ms S00MS/'s [ 8 @ 20V & 4,00ms 250MS/5 [ 8
£) 2oV € LY & J[ 10M polnts 124V £) 2onv & @) sy % J[ 10M points 680mV
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTB = 08V, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUT5 = 4.7|JF + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.

CH1: Venirz

CH2: Vout1

CH3: Vours

CH4: Vouts

CH1: Venirz

CH2: Vour1

CH3: Vours

CH4: Vouts

CH1: Venirz

CH2: Vout1

CH3: Vours

CH4: Vouts

Start-Up Sequence through EN 0V
to 2V

lout1 = lout2 = 3A, louts = louts = 4A,
louts = louts = 1A

J }
| i
| /
4
@ 20v & 4.00ms 250MS/'s [N
2000 & 100V & 10M points 1,08
e — —

Shutdown Sequence through EN
2V to OV

lout1 = lout2 = 3A, louTs = louTts = 4A,

louts = louts = 1A

o
| i
[ \
4
@ 200 B 2.00ms, SCOMS/s [1 8
2.00 By By 100Y By 1CM points 1.08 Y
— —

Start-Up Sequence through EN 1V
to 2v

lout1 = louTt2 = louTs = lout4 = louts = louts =
0A

e 4

12

I—

4

SO0MS/s o

@ 20V & 2.00ms
2009 & 100V & 10Moonts 144V
b —

CH1: Venir

CH2: Vour2

CH3: Voura

CH4: Voure

CH1: Venir

CH2: Vour2

CH3: Voura

CH4: Vours

CH1: Venir

CH2: Vour2

CH3: Vouta

CH4: Voure

Start-Up Sequence through VEN
0V to 2V

lout1 = lout2 = 3A, louts = louTts = 4A,
louts = louts = 1A

b— ‘

| 54

4
@ 20V & 4.00ms 250MS/s
200mY & @ S0V & 10M poiits

— —

Shutdown Sequence through EN
2V to OV

lout1 = lout2 = 3A, louts = louTts = 4A,
louts = louts = 1A

— *

[
1.08 Y

| W

| o4

4
S00MS/s s

® 20V & 2.00ms [1)
200my & SO0y & 10M poirts 152y
—

Start-Up Sequence through EN 1V
to 2v

lout1 = lout2 = louts = lout4 = louts = louts =
0A

— 4

-

| &

@ 00V &
20009 &
-

2.00ms S00MS/s o/
S00ny % 1Mpoints 136V
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTB = 08V, L1 = 470nH, L2 = 680nH,
L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1uH, Cour1 = 22uF + 47uF, Coutz = 2 X 22pF,
COUT3 =2x 22|JF, COUT4 =2Xx 47|.IF, COUT5 = 4.7|JF + 10|JF, COUTG =2X 4.7|.IF, fsw = 2MHZ, TA = 25°C,
unless otherwise noted.

CH1: Venir

CH2: Vout1

CH3: Vours

CH4: Vouts

CH1: Venirz

CH2: Vout1
CH3: Vours

CH4: Vouts

CH1: Venir

CH2: Vour1

CH3: Vours

CH4: Vouts

Shutdown Sequence through EN
2Vto 1V

lout1 = lout2 = louTs = lout4 = louts = louts =
0A

e )

12

@ 20w
2009 &

| &4

4

SO0MS/s \

2.00ms
Loy & 10M 20ints 144y
— —

Start-Up Sequence through EN 1V
to 2v

lout1 = lout2 = 3A,
louts = louts = 4A, louts = loute = 1A

L ]

B4
| BY
q

@ 0% W
€ 2.0V &

Shutdown Sequence through EN
2V to 1V

lout1 = lout2 = 3A, louts = louTs = 4A,

louts = louts = 1A

2.00ms 500MS/'s [ J[ 20 Now 21

€ 100 By J[ 10M points 152 114141
m—

% d

1?

\

19

4

@ 20V &
2008 W
-

SO0MS/s N
10M points 156

2.00ms
100V &
—

CH1: Venir

CH2: Vour2

CH3: Vours
CH4: Vours

CH1: Venir

CH2: Vour2

CH3: Voura

CH4: Voure

CH1: Venir

CH2: Vour2

CH3: Voura

CH4: Vourte

Shutdown Sequence through EN
2Vto 1V

lout1 = lout2 = louts = lout4 = louts = louts =
0A

— |

| 24

3
o
@ 00V u S00MS/s 0
00my & 1Mpoints 136V

— ——

Start-Up Sequence through EN 1V
to 2v

lout1 = lout2 = 3A,
louts = louts = 4A, louts = loute = 1A

2.00ms
S00my W

S

| 124

q

@ 0V & 2,005 SOOMS/s @/
200mY % So0my % 10M points 164

Shutdown Sequence through EN
2V to 1V

lout1 = lout2 = 3A, louts = louTts = 4A,
louts = louts = 1A

SN — J

| %

| &4

4

® 0V & [Zﬂﬁms
2000y & So0my &
—

S0GMS/s [ R
10M points 152y
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTB = 08V, L1 = 470nH, L2 = 680nH,

L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1pH, Cour1 = 22uF + 47uF, Cour2 =

2 x 22uF,

Coutz =2Xx 22|JF, Couta=2Xx 47|.IF, Couts = 4.7|JF + 10|JF, Couts =2 X 4.7|.IF, fsw = 2MHz, Ta = 25°C,
unless otherwise noted.

CH1: Vi

CH4: ALERT#

CH2: SEQ

CH3: PG

CH1: Vi
CH4: ALERT#

CH2: SEQ

CH3: PG

CH1: Venirz

CH4: ALERT#

CH2: SEQ

CH3: PG

Start-Up through VIN (Other

Functional Pins)
lout1 = lout2 = louts = lout4 = louts = louts =
0A

L |

12

@ 20V % 2505/ o/

4.00ms
By

2000 & 2,00 10M ponts  2.52¢
—

Shutdown through VIN (Other
Functional Pins)
lout1 = louTt2 = louTs = lout4 = louts = loute =

0A

- . |

| &4

4.00ms 250Ms/s

o>
252y

&
@ 20y u ][
2,000 & 2000 & Lovpoits

Start-Up through EN 0V to 2V

(Other Functional Pins)

lout1 = lout2 = louTs = lout4 = louts = louts =
0A

- *

12

250MS/3 o/

@ 200V & 4,00ms
@ 200y v @ 200 & 10Mpoints 1,08V

CH1: Vin

CH4: ALERT#

CH2: SEQ

CH3: PG

CH1: Vi
CH4: ALERT#

CH2: SEQ

CH3: PG

CH1: Venir

CH4: ALERT#

CH2: SEQ

CH3: PG

Start-Up through VIN (Other

Functional Pins)
lout1 = lout2 = 3A, louts = louTts = 4A,
louts = louts = 1A

L |

| 2

134
@ 00V u
200 &

Shutdown through VIN (Other
Functional Pins)

lout1 = lout2 = 3A, louts = louTts = 4A,
louts = loute = 1A

. ~——

250M5/5 [ W3
104 polnts 2.524/

szows
200V &

| 24

D

4.00m: 250MS/s [
2.00Y By 10M points 2524

® 20V &
2009 &

Start-Up through EN 0V to 2V

(Other Functional Pins)
loutt = lout2 = 3A, louts = louTs = 4A,
louts = louts = 1A

b— *

25M3/5 ®/
10M points 1,08y
—

® 20V &
2007 &

[4 00ms
2000 &
m—
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mps EVQ70165FS-UT-00A — MPSAFE™ ASIL-B, 5.5V PMIC WITH 6 BUCKS EVB, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Viy = 5V, Vour1 = 1V,
VOUTZ = 2V, VOUT3 = 33\/, VOUT4 = 05\/, VOUT5 = 18\/, VOUTB = 08V, L1 = 470nH, L2 = 680nH,

L3 = 470nH, L4 = 220nH, L5 = 2.2uH, L6 = 1pH, Cour1 = 22uF + 47uF, Cour2 =

2 x 22uF,

Coutz =2Xx 22|JF, Couta=2Xx 47|.IF, Couts = 4.7|JF + 10|JF, Couts =2 X 4.7|.IF, fsw = 2MHz, Ta = 25°C,
unless otherwise noted.

CH1: Venirz

CH4: ALERT#

CH2: SEQ

CH3: PG

CH1: Venirz

CH4: ALERT#
CH2: SEQ

CH3: PG

CH1: Venirz

CH4: ALERT#
CH2: SEQ

CH3: PG

Shutdown through EN 2V to 0V

(Other Functional Pins)
lout1 = lout2 = louTs = lout4 = louts = louts =
0A

— *

| &4

4
[1] 0"
1037

Start-Up through EN 1V to 2V

(Other Functional Pins)
lout1 = louTt2 = louTs = lout4 = louts = loute =

0A

250MS/s

10M Eomtx

2,00% B
2.00 i)

][A‘UDms
B 20y &

- 4

12|

| &
@ 200V &
2000 &

Shutdown through EN 2V to 1V

(Other Functional Pins)
lout1 = louTt2 = louTs = lout4 = louts = loute =

0A

S00MS/s

20 Nov 21

10M points 11:52:53
m—

2,00ms
2000 &
—

W J

12

12

(1
@ 200y &

2.00ms 500MS/s
10M points

[T
1527

2000 & ][
—

CH1: Venir

CH4: ALERT#

CH2: SEQ

CH3: PG

CH1: Venir

CH4: ALERT#
CH2: SEQ

CH3: PG

CH1: Venir

CH4: ALERT#
CH2: SEQ

CH3: PG

Shutdown through EN 2V to 0V

(Other Functional Pins)
lout1 = lout2 = 3A, louts = louTts = 4A,
louts = louts = 1A

o

| 24

D

@ 20v & 250MS/s [
200Y W 10M points 1.08Y

4.00ms
2008 %

Start-Up through EN 1V to 2V
(Other Functional Pins)

lout1 = lout2 = 3A, louts = louTts = 4A,
louts = louts = 1A

——

| 24

| 3,

500MS/s
10M points

[}
152V

@ 20v B 2.00ms
2004 & 200V &

[

20 Nov 2|
11:53:59
—

Shutdown through EN 2V to 1V
(Other Functional Pins)

lout1 = lout2 = 3A, louTs = louTts = 4A,
louts = loute = 1A

W

| 24

| o

SOGMS/s
10M points

[T
152V

J[z 00ms

® 20V &
2009 & 2009 &
e

[

20 Mo 24
11:53:38
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PCB LAYOUT ®

oJoxooXolO,

Figure 6: Mid-Layer 2 Figure 7: Bottom Layer and Bottom Silk

Note:
5) The EVQ70165FS-UT-00A has a 4-layer, 20z copper thickness PCB (7.6cmx7.6¢cm).
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