EVQ4371-V-1000-00A

36V, 11A, Ultra-Low Quiescent Current,

Synchronous Step-Down Converter

Evaluation Board, AEC-Q100 Qualified

DESCRIPTION

The EVQ4371-V-1000-00A evaluation board is
designed to demonstrate the capabilities of the
MPQ4371-1000, a synchronous, step-down
switching regulator with integrated, low on-
resistance high-side and low-side power
MOSFETs (HS-FET and LS-FET, respectively).
The device provides a 11A output current (lour)
and employs zero-delay pulse-width modulation
(ZDP™) control, an MPS-exclusive technology
that delivers extremely fast transient response
while reducing the need for costly external
capacitors.

The wide 3.3V to 36V input voltage (Vi) range
accommodates a variety of step-down
applications in automotive input environments.
A 1.8uA shutdown mode quiescent current
allows for use in battery-powered applications.
High power conversion efficiency across a wide
load range is achieved by scaling down the
switching frequency (fsw) under light-load

conditions to reduce the switching and gate
driving losses.

An open-drain power good (PG) signal
indicates whether the output is within 94% to
106% of its nominal voltage.

Frequency foldback helps prevent inductor
current runaway during start-up. Thermal
shutdown provides reliable, fault-tolerant
operation.

A high duty cycle and low-dropout (LDO) mode
are provided to support automotive cold-crank
conditions.

The EVQ4371-V-1000-00A is fully assembled
and tested. The MPQ4371-1000 is available in
a QFN-23 (4mmx5mm) package with wettable
flanks. It is available in AEC-Q100 Grade 1.

PERFORMANCE SUMMARY

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

Parameters Conditions Value

Input voltage (Vin) range 3.3V to 36V

Output voltage (Vour) Vin = 3.3V to 36V, lout = 0Ato 11A Vour = 5V

Maximum output current (lour) Vin = 3.3V to 36V 11A

Typical efficiency Vin = 12V, Vout = 5V, lout = 11A 92.1%

Peak efficiency Vin = 8V, Vout =5V, lout = 4A 95.9%

Switching frequency (fsw) 2.2MHz
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QUICK START GUIDE

The EVQ4371-V-1000-00A evaluation board is easy to set up and can be used to evaluate the
MPQ4371-1000’s performance. For proper measurement equipment set-up, refer to Figure 2 on page 5
and follow the steps below:

1.

Preset the power supply to be between 3.3V and 36V, then turn off the power supply.

2. Set the load current between OA and 11A. Electronic loads represent a negative impedance to the
regulator, and setting the current too high may trigger hiccup mode.
3. If longer cables (>0.5m total) are used between the source and the evaluation board, place a
damping capacitor at the input terminals, especially when V\y = 24V.
4. Connect the power supply terminals to:
a. Positive (+): VEMI
b. Negative (-): GND
5. Connect the load terminals to:
a. Positive (+): VOUT
b. Negative (-): GND
After making the connections, turn on the power supply. The board should automatically start up.
To use the enable function, apply a digital input to the EN pin. Drive EN above 1V to turn the
regulator on; drive EN below 0.85V to turn the regulator off. If the enable function is not used, EN
can be connected directly to VIN.
8. The feedback voltage (Ves) is typically 0.6V for the adjustable output version. The external resistor
divider connected to FB sets the output voltage (Vour) (see Figure 1).
MPQ4371-1000
Vour
Figure 1: Feedback Divider Network of Adjustable Output Version
Table 1 lists the recommended feedback resistor values for common output voltages.
Table 1: Feedback Resistor Selection for Adjustable Output Version
Vour (V) Rre1 (kQ) Rrs2 (kQ)
1 66.5 (1%) 100 (1%)
3.3 100 (1%) 22.1 (1%)
5 100 (1%) 13.7 (1%)
This evaluation board uses JP3 to switch the resistor divider’'s resistance so that users can choose
an output between 3.3V or 5V.
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9. The MPQ4371-1000’s switching frequency (fsw) can be configured by the FREQ pin’s resistor. It
can be estimated based on the relationship between fsw and Rereg. Table 2 shows common values
for fsw and RFREQ-

Table 2: fsw vs Rrreq

Rrreq (kQ) | fsw (kHz)

13 2500
14.3 2330

15 2200
15.8 2100
18.7 1800
22.6 1520
27.4 1270
32.4 1100
41.2 870
51.1 710
71.5 520
88.7 410
100 370
182 210

The evaluation board uses JP2 to switch the FREQ pin’s resistor for users to choose between fsw =
2.2MHz or fsw = 410kHz.

10. When the SYNCIN/MODE pin is used as the SYNC input pin (SYNCIN), fsw can be synchronized to
the rising edge of a clock signal applied to the SYNCIN/MODE pin. The recommended SYNCIN
frequency range is between 90% and 110% of fsw. When the SYNCIN/MODE pin is used for mode
selection (MODE), pulling this pin high forces the device to operate in forced continuous conduction
mode (FCCM), while pulling it low forces the device to work in advanced asynchronous modulation
(AAM) mode (see Table 3).

Table 3: Mode Selection

SYNCIN/MODE Input Operation
Floating AAM mode
<0.4V AAM mode

>1.4V or external clock in FCCM

Refer to the Application Information section in the MPQ4371’s datasheet to calculate the inductance
and output capacitance.
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Figure 2 shows the measurement equipment set-up.
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EVALUATION BOARD SCHEMATIC
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EVQ4371-V-1000-00A BILL OF MATERIALS

Qty Ref Value |Description Package | Manufacturer Manufacturer PN
CIN1, COUT], Ceramic capacitor,
3 COUT3 1nF 50V, X7R 0603 Murata GRM216R71H102KAO01
CIN2, COUT2, Ceramic capacitor,
3 COUT4 10nF 50V, X7R 0603 Murata GRM188R71H103KA01D
CIN3, CIN4, Ceramic capacitor,
4 CIN5, CING 4.7uF 50V, X7R 0805 TDK CGA4J1X7R1H475K
1 CIN7 47pF | Aluminum SMD Panasonic EEEFN1H470XP
capacitor, 50V
2 C1A, C1B 10uF | Ceramic capacitor, | 45,4 Murata  |GRM32ER71H106KA12L
50V, X7R
3 | cic,cip,c3 | oapF | Ceramic capacitor, | g4, Murata | GCJ188R71H104KA12D
50V, X7R
2 C2A, C2B a7 | Geramic capacitor, |45, Murata LMK325B7476MM-TR
10V, X7R
Ceramic capacitor,
1 C4 33pF 50V, COG 0603 TDK C1608COG1H330J
2 C5, C6 1uF | Geramic capacitor, | g4, Murata  |GRM188R71C105KA12D
16V, X7R
2 C2C, C2D NS
1 L1 4.06mm | Magnetic bead 1612 Wurth 74279223560
Inductor, 1uH, ,
1 L2 H |9 amQ. 11.1A SMD Coilcraft XAL5030-102MEB/C
1 L3 seonH | Inductor, S60nH, SMD Coilcraft XAL6030-561MEC
3mQ, 29A
4 | R1,R2,R5,R9 100kQ | Film resistor, 1% 0603 Yageo RC0603FR-07100KL
1 R3 88.7kQ | Film resistor, 1% 0603 Yageo RCO0603FR-0788K7L
1 R13 18kQ Film resistor, 1% 0603 Yageo RCO0603FR-0718KL
4 | R4, R6, R8, R10 0Q Film resistor, 5% 0603 Yageo RC0603JR-070RL
1 R7 22.1kQ | Film resistor, 1% 0603 Yageo RC0603FR-0722K1L
1 R11 10Q Film resistor, 1% 0603 Yageo RC0603FR-0710RL
1 R12 36kQ Film resistor, 1% 0603 Yageo RC0603FR-0736KL
3 JP1, JP2, JP3 2.54mm | Test pin, 3-pin DIP Any
VEMI GND .
, @
4 VOUT, GND 2mm Golden pin DIP Custom
SYNCIN/MODE,
7 |PG,SYNCO, EN,| 1mm |Golden pin DIP Custom
GND
) QFN-23 a0
1 U1 MPQ4371 36V/11A, step (ammx MPS MPQ4371GVE-1000
down converter AEC1
5mm)
Note:

1) MPS custom-produces these pins. Contact an MPS FAE for more information.
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EVB TEST RESULTS

Performance curves and waveforms are tested on the evaluation board. Vin = 12V, fsw = 2.2MHz,
L = 0.56uH (DCR =3mQ), Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vin = 12V, fsw = 2.2MHz,
L = 0.56uH (DCR =3mQ), Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vin = 12V, fsw = 2.2MHz,
L = 0.56uH (DCR =3mQ), Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vin = 12V, fsw = 2.2MHz,
L = 0.56uH (DCR =3mQ), Ta = 25°C, unless otherwise noted.
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EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vin = 12V, fsw = 2.2MHz,
L = 0.56uH (DCR =3mQ), Ta = 25°C, unless otherwise noted.
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Line Regulation
MPQ4371-1000, FCCM, Vg, = 5V,
fsw = 2.2MHz, L = 0.56uH

(DCR =3mQ)

lo=10mA
—|0=5.5A
= 0=11A

6 9 12 15 18 21 24 27 30 33 36

INPUT VOLTAGE (V)

Line Regulation
MPQ4371-1000, FCCM,
Vour = 3.3V, fgy = 2.2MHz,
L = 0.56uH (DCR = 3mQ)

lo=10mA
—[0=5.5A
—0=11A

6 9 12 15 18 21 24 27 30 33 36

INPUT VOLTAGE (V)

LINE REGULATION (%)

© © © o o
o A N O N

LINE REGULATION (%)

S © © o o
© o » M O

CASE TEMPERATURE RISE

© 9
> o

o
~

0.2

Line Regulation
MPQ4371-1000, AAM mode,
Vour = 5V, fgw = 2.2MHz,

L = 0.56pH (DCR = 3mQ)

lo=10mA
—[0=5.5A
lo=11A

6 9 12 15 18 21 24 27 30 33 36
INPUT VOLTAGE (V)

Line Regulation
MPQ4371-1000, AAM mode,
Vour = 3-3V, fgy = 2.2MHz,
L = 0.56pH (DCR = 3mQ)

lo=10mA
lo=5.5A
—|0=11A

6 9 12 15 18 21 24 27 30 33 36
INPUT VOLTAGE (V)

Case Temperature Rise
AAM mode, Vg1 = 5V, fgy, = 2.2MHz,
L = 0.56uH (DCR = 3mQ)

i VIN=8V

——VIN=12V /'
[ ——VIN=18V //
- ——VIN=24V

e

| /' //
o=
vV

0 2 4 6 8 10
LOAD CURRENT (A)
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mps EVQ4371-V-1000-00A - 36V, 11A, SYNC BUCK CONVERTER EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vin = 12V, fsw = 2.2MHz,
L = 0.56uH (DCR =3mQ), Ta = 25°C, unless otherwise noted.

Case Temperature Rise

AAM mode, Vg1 = 3.3V, fgy, = 2.2MHz, Low Dropout
L =0.56pH (DCR = 3mQ) Vour = 5V, FCCM, fgy, = 2.2MHz
(L})J 160 ‘ ‘ 3
z 140 | VIN=8V //
W | ——VIN=12V /
o 120
P 100 | T VINSIBY o / S
% G g0 ——VIN=24V s 5
% - 60 4/ // >
prmt L
w /‘4/
(Q 20
0 2 4 6 8 10 404244 46 485052545658 6.0
LOAD CURRENT (A) Vin (V)
fsw VS. Viy
FCCM, lgyr = OA, RFrReQ = 15kQ
2250
2230
T 2210 /
z [ [/
= / N
2190 \
2170
2150
8 12 16 20 24 28 32 36
Vin (V)
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mps EVQ4371-V-1000-00A - 36V, 11A, SYNC BUCK CONVERTER EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vi = 12V, fsw = 2.2MHz,

L = 0.56pH (DCR = 3mQ), Ta = 25°C, unless otherwise noted.

Loop Performance
lout = 11A, Ta = 25°C

Mag [B/A] (aB) |

60 000

1 2

Phase [B-A] (deg)
180.000

144 000

108.000

72.000

36.000

0.000

-36.000

-72.000

-108.000

I A AN
-180.000

100 kHz 1 MHz
[I il
Data [ M1 M2 M2 - M1
Frequency 12216 kiz 226.79 kHz 30263 Kz
Magnitude 1228 d8 16142 4B 14914 dB
Phase 75.974 deg 5071 deg -69.903 deg

Loop Performance
lout = 11A, Ta =-40°C

Mag [B/A] (dB) |

Phase [B-A] (deg)
180.000

144.000

108.000

72.000

36.000

0.000

-36.000

-72.000

-108.000

-144.000
-180.000 =
1 kHz 10 kHz 100 kHz 1 MHz
[L 1]
Data [ ™1 [ mz [mz - |
Frequency 141.91 kHz 442,52 kHz 300.61 kHz
Magnitude -0.000 dB -14.901 dB -14.901 dB
Phase 69.186 deg -0.066 deg -69.252 deg
Loop Performance
lout = 11A, Ta = 60°C @
Mag [B/A] (dB) | Phase [B-A] (deg)
60.000 180000 =
48.000 144000
36.000 108 000
24.000 | 72.000
12.000 36.000
0.000 0.000
12.000 -36.000
24.000 L 72,000
36.000 W—|—|—r -108.000
-48.000 -144.000
50000 o o o . 0 a
E 2
1kHz 10 kHz 100 kHz 1 MHz
[IL M|
Data [ ™ [ M2 [ Mz - |
Frequency 66.04 kHz 456.95 kHz 380.91 kHz
Magnitude -0.001 dB -21.679 dB -21.678 dB
Phase 71,549 deg -0.070 deg 71620 deg
Note:

2) Reduce the ambient temperature to avoid triggering over-temperature protection (OTP).
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mP5 EVQ4371-V-1000-00A - 36V, 11A, SYNC BUCK CONVERTER EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vin = 12V, fsw = 2.2MHz,

L = 0.56uH (DCR =3mQ), Ta = 25°C, unless otherwise noted.

Thermal Performance
Vout =5V, lout = 11A, no forced airflow, Tcase = 155.0°C

154.8°C Auto2 155.8

| MIN=61.6
| MAX=155.0
AVG=98.1

60.0

s 2/28/24 04:46:48 PM E:0.95 BG:25.0 T:100%
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mps EVQ4371-V-1000-00A - 36V, 11A, SYNC BUCK CONVERTER EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vix = 12V, Vour = 5V,

lour = 11A, fsw = 2.2MHz, L = 0.56pH (DCR = 3mQ), Ta = 25°C, unless otherwise noted.
CISPR25 Class 5 Peak Conducted CISPR25 Class 5 Average Conducted

Emissions Emissions
150kHz to 108MHz 150kHz to 108MHz
75 75
70 | CISPR2S CLASS 5 PRLIMIT: 7 [ 11
o o T
e = -
S 55 S 55 CISPR25 CLASS 5 AVG LIMITS
& 50 r 2 50
S s = 2
E 40 -] E 40
a 35 a 35
4 30 al o 30
RS oy N Uﬂﬁ Efrd
Z 15 M o Z 15 W mmmEy
8 10 L™ y .. W 8 10 | o
=SS E J=iT *
R . " dl L, K 1
,12 e T \Mh‘ [T ! [ ,13 ) [y 1| ]
2 [ cnobeeohe [ [[TTTY \ WEEN I 1 | [ [ hahe A X 1 ]
R [ [ [ 20 FrooR =T 1 1 1
0.1 1 Frequency (MHz) 10 108 01 1 Frequency (MHz) 10 108

CISPR25 Class 5 Peak Radiated CISPR25 Class 5 Average Radiated
Emissions Emissions
150kHz to 30MHz 150kHz to 30MHz
60 ‘ ‘ 60
20 CISPR25 C‘LASSS K L y TS :z
E 45 £ 45
2 a0 2 40
a 35 3 35
E 20 E 30 CISPR25 CLASS 5 AVG LIMITS
2 15 . 2 15 H
; 10 AV \4»\“\ T Mol ly o g 10 N
. — i ! S L
5 PK NOISE FLOOR \ \ \ ‘ s ‘ kﬁ]"’““* J L— b s "
2 | [ | o | \ T LT !
0.1 1 Frequency (MHz) 10 30 01 1 Frequency (MHz) 10 30
CISPR25 Class 5 Peak Radiated CISPR25 Class 5 Average Radiated
Emissions Emissions
Horizontal, 30MHz to 1GHz Horizontal, 30MHz to 1GHz
:Z HORIZONTAL POLARIZATION ;z HORIZONTAL POLARIZATION
ol \ _ -
g 20 CISPI iCL/ \SS 5 PK LIMITS I g ®
g 3 @ 3
S 30—t = + = 30
E % 1 : 2 CISPR25 CLASS 5 AVG LIMITS
% 20 E 20
g 15 | o E 15 —— —
X o A
* 12 PKNC FLOOR E 12 ’ 'J /
: g 5 o
s 30 130 230 330 430 530 630 730 830 930 1000 ® a0 ‘ 130 230 310 420 520 k1)) 7I0 810 830 1000
Frequency (MHz) Frequency (MHz)
CISPR25 Class 5 Peak Radiated CISPR25 Class 5 Average Radiated
Emissions Emissions
Vertical, 30MHz to 1GHz Vertical, 30MHz to 1GHz
:Z VERTICAL POLARIZATION :z VERTICAL POLARIZATION
z * cwsp‘zs CL‘ASSS ‘ KUM‘\TS e -
Sw — 1 § 20
g 35 é‘ 35
230 = T § 30
o 25 — :‘:J 25
E 20 I l:I:J 2 CISPR25 CLASS 5 AVG LIMITS
g 15 A g 15 —— —
¥ 10 o A ot
5 P OISE[FLOO z 1: /h._' f v
o e
530 130 230 330 430 530 630 730 830 930 1000 N 30 ‘ 1;0 ‘ 2;0 330 430 530 630 730 830 930 1000
Frequency (MHz) Frequency (MHz)
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mps EVQ4371-V-1000-00A - 36V, 11A, SYNC BUCK CONVERTER EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vix = 12V, Vour = 5V,
L = 0.56pH, fsw = 2.2MHz, AAM mode, T = 25°C, unless otherwise noted.

Steady State
lour = 0A, AAM mode

CH2: | B
Vout/AC
CH4: I 4k
CHL: Vsw | :
00V W ]|1[]E'ns 10.0MS /s 0 [
O 10 1M points 2404

Steady State

loutr = 11A
CH2: kL
Vout/AC -
e i g WO U
CH4: I -y 1 1
ok pmam e s =]
CH1: Vsw [P R b
.E'_) 10.0 &y ) Y ) 400ns 2.5085/5 [ ¥ 13 Moy 24
[ 5004 W }{ 1M points 540V ” 18:27:20

Start-Up through VIN
loutr = 0A, FCCM

CH3: Vin E-—.—/

CH2: Vour 2

CH4: I

CH1: Vsw

CH2:
Vout/AC

CH4: I

CHI1: Vsw

CH3: Vin

CH2: Vour

CH4: 1L

CH1: Vsw

CH3: Vin

CH2: Vour

CH4: I

CH1: Vsw

Steady State
loutr = 0A, FCCM

| &

A A AN N AT A A

\ / _‘\. /o

W v v WV v/ W y
HSRSREREE SRS AER
R S

Start-Up through VIN
lout = 0A, AAM mode

| B ; =il

4.00ms 25.0Ms/s

e 13 Nov 2|
1M points 740Y 18,34:01]

Start-Up through VIN
loutr = 11A

0.0 B : : 4,001 ZS.‘]I\’S!‘: a:f 100V v . 00ms 25.0MS/s low
Ei wov & € sws ][ T 1Mpnt: 740V [ £ﬂ‘ ;w:ngv h (4 IR ][MO ll\’pl;lil’t‘s Bﬁwfv gga:é
EVQ4371-V-1000-00A Rev. 1.0 MonolithicPower.com 17

4/26/2024

MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2024 MPS. All Rights Reserved.



mps EVQ4371-V-1000-00A - 36V, 11A, SYNC BUCK CONVERTER EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vix = 12V, Vour = 5V,
L = 0.56pH, fsw = 2.2MHz, AAM mode, T = 25°C, unless otherwise noted.

Shutdown through VIN Shutdown through VIN
lour = 0A, AAM mode lour = 0A, FCCM
——————————— Lo ,
TN o - :
cHa: v Jof T : CHE: Viv o
v b S ~— | PR AR
CH4: L Jop " ; . - v CH4: I
| \ \ . | 1.
CHuvsy Jof T T T - ; CHI: Vsw -
@ wov Ll 10.0me 10.0M5/3 [z 8 13 Moy 21 (1] 'J]‘J.v & . . 10.0ms . 10.0M5/5 [ % 13 Nov 2
& oy B S.00 A iy ][ 1M points 740 ” 18:34:57) g 10.0Y LI+ BET) W ][ M points a0 183743
Shutdown through VIN Start-Up through EN
lout = 11A lout = 0A, AAM mode
EL‘——‘——'—‘— @ ...... L '\Ji
CH3: Vv fof e \“--— ' CH3: Ven [ : PRI
CHZ: Vour ¢ L feee— cH2: Vour |
A I R CH4: IL o : : . : : : i
CH4 |L B- ......................... - : i - i : : 1
I SO IW\\ L
CH1: Vsw S X S CHL: Vo [ M- :\ :\ : [ ]
F - v @50 ¢ 8ou 2 i e S | e

Start-Up through EN Start-Up through EN
loutr = 0A, FCCM lout = 11A
. . . L . . R
CH3: Ven P ] : B CH3: Ven |0
CH2: Vour 2 CH2: Vour 2
CH4: IL o
CHA IL |y

CHL Vow i : e CH1: Vsw e

87 8. ° e BT g T T e
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mps EVQ4371-V-1000-00A - 36V, 11A, SYNC BUCK CONVERTER EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vix = 12V, Vour = 5V,
L = 0.56pH, fsw = 2.2MHz, AAM mode, T = 25°C, unless otherwise noted.

Shutdown through EN
lout = 0A, AAM mode

Shutdown through EN
loutr = 0A, FCCM

O ————————————————————————————
................ ; .
CH3: Ven ® CH3: Ven ™
CH2: Vout 2 CH2:Vour Mot . .o oo e o Y
CH4 IL s
CH4: I | &
‘ _ .‘ e
CHL: Vsw B | : . " " CH1: Vsw ’ ’ ] j * ;
@ oy & 10.0ms 10.0M8/5 [ 13 Nov 2 o wov ][]‘l]mﬁ 10.0M3/5 [: 8 [ 13Mow 24
Le 200V 9 2.0 & ][ 1M points A20my 19:24:53 2.00% ] 9 2004 B 1M paints S20my 192535
Shutdown through EN SCP Entry
lout = 11A lout = 0A, AAM mode
4 CH3: PG |of
CH3: Ven ™ ]
CH2: Vi - - ]
CH2: Vour 2 s e R J
R N B 1 ] d ]
CH4 IL ot G CHA: Il [ e e
CH1: Vsw I_ ; . CHL Vsw B I l I
Sor v @ won u e e - T e
SCP Entry SCP Entry
lout = 0A, FCCM lout = 11A
e b e b e
v L cover b
CH4: 1.} : == CH4: I | N \ [—
CHL: Vsw I l I_ CHI1: Vsw .— l ——— l I__
0.0Yv 20.0ms 5.00M5/s Kt jov 20 00V & 20.0ms /s Ay 3 Nov
g ler : @ wo: & " o 1‘«1?:\13 168V ][ :2:[:7:33 scg vou @l 4 ][c ?rm:gms 163V ][ is:eszlé
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mP5 EVQ4371-V-1000-00A - 36V, 11A, SYNC BUCK CONVERTER EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vix = 12V, Vour = 5V,
L = 0.56pH, fsw = 2.2MHz, AAM mode, T = 25°C, unless otherwise noted.

SCP Recovery
lour = 0A, AAM mode

SCP Recovery
loutr = 0A, FCCM

: T ——— ———
ch3 PG i ] cha PG RN
................ ] g
CH2: Vour |E,)V CH2: Vour |E,)V
[ 1 | l 1 1
CH4: 1L [y : e e CH4:IL By ¢
CHL1: Vsw I I I CH1: Vsw . I : I _
@ vov w 20,0ms S.00MS /s 13 Now 2§ @ wov ][zoums 5.00MS/5 7 ” 13 Nov 2|
| & 50w v @ 0o ] 1M points L63Y ][ 185151 S00Y & 1004 & 1M points Li8Y 135233
SCP Recovery
lout = 11A SCP Steady State
| s B E——— n | :
.w
CH3: PG |k
E CH2: Vour Bk
L Vo m, ' - l l ......... ' - I
| 1 1 |
i ] ] [ CH4: IL |
CH4: 1. o e J i _ 1
I I . I I ........ I I 4
CHL1: Vsw : CHL: Vsw ™ . . . .
I - R P T
_ SYNCIN Operation
Load Transient Response lout = 11A, fsw = 2.2MHz,
loutr = 0Ato 11A, 1.6A/us SYNC frequency = 1.9MHz
_'___-‘—F'F.F--‘].F_--.‘_;--.-_
. CH3: | y : : : J
CH3 PG SYNCIN fei= W =W ddd iUl udLd
CH2:
Voac  fTTT e
CH2: Vour : : :
........................ ] R A N N Y AV o T VAV VA VAVAVAVAVLY, |
b ’ ) : : :
CH4: lout | b 1 1
CH4: I = r— r-[ r-' T ﬂ ul
CH1: Vsw S : CHL: Vsw _J-J-ﬂ-p-_u-iﬂ-l_-_i il
W00V & 2.00ms 50.0MS/s O 13MHov R ulwus 25065/ [ ‘ 13 Hov 24
Ej SO0W W 9 1004 & ” 1M points 7.00 & ” 13:00:50) i 1M points 180 ¥ 19:51:30
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mps EVQ4371-V-1000-00A - 36V, 11A, SYNC BUCK CONVERTER EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vix = 12V, Vour = 5V,
L = 0.56pH, fsw = 2.2MHz, AAM mode, T = 25°C, unless otherwise noted.

CH3:
SYNCIN

CH2: Vour

CH4: I
CHL1: Vsw

CH3:
SYNCO

CH2: Vour

CH4: I
CH1: Vsw

CH3: Vi

CH2: Vour

CH4: PG

CHL: Vsw

SYNCIN Operation
lout = 11A, fsw = 2.2MHz,
SYNC frequency = 2.6MHz

D ————

m o m o m s e mm mm o,k am o mm
i | it i 1

BOF = & b o e e e e e e e e e

25065/ [0 13 Nov 21
1M points 1804V 15:52:47

SYNCO Operation
lout = 11A, fsw = 2.2MHz,
SYNC frequency = 2.6MHz

LN Rl atalalaRalsislal=Ralalsalatalalatals

PoF & b W e w W W e ke WMk oE o ow W W W W W

T

25085/ @ | L
M points 180V ” 19:55:49)
PG in Shutdown through VIN
lout = 0A, AAM mode
Ml d
| &8 1
| \ | |
© viv s |[Dtlms 0 @\ ‘[ 13 Mov 2
| @ nov s @ v 6 Mpoints  830¥ ig:1z:10]

CH3:
SYNCO

CH2: Vour

CH4: 1L
CH1: Vsw

CH3: Vin

CH2: Vour

CH4: PG

CH1: Vsw

CH3: Ven

CH2: Vour

CH4: PG

CH1: Vsw

SYNCO Operation
lout = 11A, fsw = 2.2MHz,
YNC frequency = 1.9MHz

[ e A R e e s g R e e R e G e e

B & W b e e e e b e e W e e

M
25065/ \ ”
1M points 180V

—

13 Hov 24
19:55 24‘

1.00ps

PG in Start-Up through VIN
lout = 0A, AAM mode

—

&
0
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(1 ][z.UUms 50.0M5/5 e " 13 low 2
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PG in Start-Up through EN
lout = 0A, AAM mode
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Bm——
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IR [
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mps EVQ4371-V-1000-00A - 36V, 11A, SYNC BUCK CONVERTER EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vix = 12V, Vour = 5V,
L = 0.56pH, fsw = 2.2MHz, AAM mode, T = 25°C, unless otherwise noted.

PG in Shutdown through EN
lout = 0A, AAM mode

Dropout Operation
Vin = 3.3V, Vour set to 5V, loutr = 0A

proee
o
CH3:Ven PP 1
i NG CH3:Vn ot - ¢ B P S S SO :
] [
CH2: Vour 2 : : CH2: Vour 2 :
CH4: PG o} B CH4: IL mf"'/'/-/-f-—/-/-/-/
+—+—-—N& 4
CH1: Vsw -t_ , : : ; f :\ \ CHL: Vaw
80 8. [~ o e T R T
Dropout Operation Load Dump
Vin = 3.3V, Vour set to 5V, lout = 11A Vin =12V to 42V, lout = 11A
. : —
........................ i : : | ] ;
b
. CH3:Vn o : : : ]
CH3:Vin [ e
CH2: Vour |2 CH2: Vour |}
I ErmerT———)
CH4: I | CH4: IL j |
CH1: Vsw CH1: Vsw I
i A EEEE
Cold-Crank Vin Ramping Up and Down
lout = 11A lout = 0A, AAM mode
: CH3:Vin @ s [
CH3:Vin s ]
CH2: Vour 2 i g = = N
CH2 VOUT CH4 IL IB- L. B ..............
CHL: V CH1: Vsw ’ : . : ; ]
. VSW w.ov & 2005 00 5/s
o nov . J{z‘nus 5006875 0 Ek;.- @ Si0E }[ " ?Mcpcjinls gé{\-
CEIEN - I 1M points 2.2v —
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mps EVQ4371-V-1000-00A - 36V, 11A, SYNC BUCK CONVERTER EVAL BOARD, AEC-Q100

EVB TEST RESULTS (continued)

Performance curves and waveforms are tested on the evaluation board. Vix = 12V, Vour = 5V,
L = 0.56pH, fsw = 2.2MHz, AAM mode, T = 25°C, unless otherwise noted.

Vin Ramping Up and Down Vin Ramping Up and Down
lout = 0A, FCCM lout = 11A
e
CH3:Vin ™ : \/ : CH3: Vin | o \/
CH2 Vour Pl i eeb——— . Goovonr |
' . |
CH4: IL |
CH4: I |

CHL1: Vsw CH1: Vsw

@ 0oV W ”2005 500575 [0
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mps EVQ4371-V-1000-00A - 36V, 11A, SYNC BUCK CONVERTER EVAL BOARD, AEC-Q100
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Figure 4: Top Silk and Top Layer

o}

00 0
000

o
Q
o
(0]
©
(o]
©
(o]
(<]
o
o

(o]

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

Note:
3) The copper thickness is 20z.
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