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ling lheak = lout + Al /2
A |
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| TOFF 'KT_>ON:
e N »
ER Rk ER 7T R Y t
— Vv~ OUT)*Ton
L 014*]
Cp 2 E;O"T AV, < 100mV | ESR <
Al
AVOUT
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V... ripple:
AV,.~Al (ESR + 1 /(8*F,"Cyr))
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Component Sizing Component Sizing %ﬁlﬁﬁﬂ
12V to 3.3V at 2A 24V to 5V at 5A 40% Inductor Ripple
120 35 300 25 Current
e 10mV Peak-to-Peak
30 Output Ripple
100 250 20 e 100mV Input Ripple
25
= = = 15 2
3 s 3 3
E 60 g g 150 g
S 15 © G o
: s : 103
S 40 = & 100 =
10
5
20 5 50
0 . 0 N =
100kHz 500kHz 2MHz 100kHz 500kHz 2MHz
m Cout (uF) 100 20 5 m Cout (uF) 250 50 12.5
m Cin (uF) 55 11 3 m Cin (uF) 104 21 5.2
®mLmin (uH) 30 6 1.5 ®mLmin (uH) 20 4 1
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BR~J 12V to 3.3V @2A)
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© Semi-Shielded

ms Power Inductor Family

Power Solutions Experts

i B g
AT2010 ATZ 2A 100kHZ 514

(20x1.6x1.0mm) (2.5x2.0 :
33uH

(o] M Eg E

AY3020 AYd2 AY‘I 050
(3.5x3.2x 1.8 mm) (4.45x4|x18mm) (11 x 10 x}4.8 mm) {135x126x62mm)

2A 500kHz

g2 |8 A B B

AL4020 AL5030 AL5050 AL6050
(4.1x4.1x19mm) | (55x53x29mm) (55x53x4.8mm) (6.6x6.4x4. 8 mm) (6.6 x 6 4 X 5 8 mm)

2A 2MHz i - H
£ 1.5pH ‘ bt

SE2512 SE4030 SE5040 SE6040
(25x2.0x1.2mm) |(4.0x4.0x3.0mm) (4.9x4.9x4.0mm) (6.0x6.0x4.0 mm)




ARFAXIZETPRERER T (24V to 5V @5A)

‘ ms Power Inductor Family

fa

Power Solutions Experts

AT2010 AT2512 AT2514 5A 100kHz
(20x1.6x1.0mm) (25x2.0x1.2mm) (2.5x2.0x 1.4 mm)

Eh

&

AY3020 AY4020 ~ AY1050 AY1265
(3.5x32x1.8mm) (4.45x4.1x1.8mm) (11x10x4.8mm)| (13.5x 12.¢ x 6.2 mm)

5A 2MHz 5A 500kHz

' ' 4.7uH :

- 1.5uH . ‘r82
el &)
AL6060

AL4020 AL5030 AL5050 AL6050
(41x4.1x1.9mm) | (55x5.3x29mm) | (55x5.3x4.8 mm) |(6.6x 6.4 x4.8 mm)| (6.6 x 6.4 x 5.8 mm) L

i o @

SE2512 SE4030 SE5040 SE6040
(25x2.0x1.2mm) (4.0x4.0x3.0mm) (4.9x4.9x4.0mm) (6.0x6.0x4.0 mm)

M

© Semi-Shielded
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Inductor DCR and Power Loss, Inductor DCR and Power L0OSS,
12V to 3.3V at 2A 24V to 5V at 5A

600 35 900 25

33.0 uH

goo  220UH o w

500 30 .
= 480mW — 7% of Po; = 700 20
E - E
é’ 400 . § 600 .
- 2 . 15 5
o 205 © 500 ©
3 300 c 3 e
o 272mwW s o 00 S
I~ (@] — (@]
2 = 2 10 3

c o=
E 200 - € 300 =
—= - 242mW
6 6 200

120m
a a 5
100
100 15
31m 16.5 9.7m
0 0 0
100kHz 500kHz 2MHz 100kHz 500kHz 2MHz
BDCR (mQ) ®mPowerLoss (mW) ®Lmin (uH) BDCR (mQ) mPowerLoss (mW) ®Lmin (uH)
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EiER~T M 12V to 3.3V @ 2A

Component Sizing
12V to 3.3V at 2A

[EnY

o

o
S
)

80
60

40

0 U 0

100kHz ~ 500kHz 2MHz

Capacitance (uF)
Inductance (pH

mCout (UF) mCin (uF) ®Lmin (uH)

Inductor DCR and Power
Loss, 12V to 3.3V at 2A

30
25
20
15
10
5

0

100kHz 500kHz 2MHz

= a1 (2]
o o o o o
o o o o o
w
(3]

Inductance (uH)

DCR (mQ)/Power Loss (mW)
N w N
) 8

uDCR (mQ) m Power Loss (mMW) ®Lmin (uH)

For Broadcast Use ONLY

Low ESR Type Simple Al-Elco for damping

-~ 100kHz R OkHz

e

Notes:
IC Example is MPQ4572 — 60V, 2A Sync. Buck
with 250/45mQ Rpgony (2.5mm x 3mm FC-QFN)
Cout ESR must be below 12mQ!
Assume effective MLCC capacity ~50% at used voltage



MPQ4572i{htRIFRIEE]

R8 for EMC R8

AN
0
ca |
— L3
VIN v - 0.1uF 15uH our 3.3V
T 8 - 2 M
C12  R23 " @ = ﬁg lcoalcoe L L L L [ ] vour
0.1uF/100V 10/0603 29uF | 22uF C2C T C2D [ C2E| C2F
—t—VWA M — R3q 1nF | 10nF 1nFI10nF
100k R6 10
12 4 ) i ) )
EN| | EN & A —
D1 R2 MPQA4572 RE 24k
§ NS 7.68k
. szmsaceva L L Fre R11 Fsw Vout (V)| R4 (kQ) | R5 (kQ)
PGD High if Vout § 3 oG FREQLS AAA— T 76.8kQ 400kHz 3.3 |41.2(1%)| 13 (1%)
H 1 - o
within+/-10% 10 lce 28kQ 1MHz 5 [41.2(1%)|7.68 (1%)
R9 Freq=400kHz NS 12.1kQ | 2.2MHz 12 [41.2(1%)|2.94 (1%)
100k
4.9V 6 |00 ccmisynco |- CCM/SYNCO R150
1ca 5 %ms . vour €10 R20
1uF & —
1 " JB1 2170 0.1uF 10 =
= ; AN
S = | 2 ] R182 c11 R
| JP2 R190 —— W\
| AN I FAAAA 0.1uF 10 =
NS = = =

Cout(100kHz) = 2x 1210 22uF + 100pF

For Broadcast Use ONLY
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100k HzFFRSREE N HIRIERE

;F!Ju"t f: 12V 10 3.374V @ 2A Power Loss (W)
L = 33uH (120mOhm)

e Cour = 2X 22uF (1210)+ 1x 100uF (70mOhm)

.. IC Coil
*  85% Efficiency
 1.2W Power Loss 0 1
To - : a7 HA%Ek: 500mA to 2A
1] i !
: BAEAAEAREEERERAEREEE 1A 21.0mVv : 5 i A 160mVv
T@: —11.4mV @: —2.00mV
Ch1 Freq Ch1 Freq
101.4kHz 104.2kHz
Ch4 Pk—-PK Ch4 Pk—-PK
840mA 2.14 A
. : : . : , . ) 1 Ch4 Mean Ch4 Mean
. . . . . . . . . 201 A 1.13 A
.............................. Ch3 Pk—Pk Ch3 Pk—Pk
: 23.8mV 314mv
[E\ i R T S C ; ; ; : :
M[_OO}JS| A| Chi S 6 90 v| chi1l 10.0V M[lOO]J.sl A| Chd 5 1 19A|
[C5E] 10.0mV~AEIChd] S00mMA QB 6 Dec 2019 O 100mV \V&iChd] 500mA QB 6 Dec 2019
1522.60 % 16:27:10 1§22.60 % 17:09:40

L= ETQP5N330YFM
For Broadcast Use ONLY ml 5



100k HzFF5REZE N H R4 BE @i 15mOig s

MiRA%F: 12V t0 3.374V @ 2A

L = 33uH (120mOhm)
Cout = 2x 22uF (1210)+ 1x 100uF (15mOhm)
85% Efficiency

Power Loss (W)

IC Coil

* 1.2W Power Loss 0 1
Tek Stop | —1 ]
""""" T AL 11.2my 1A 134mv
- : : ' ' 1@ 5.00mv i@ —-130mv
L g E
o
a Ch1 Freq Ch1 Freq
o . 101.4kHz 103.1kHz
Ch4 Pk-Pk Ch4 Pk-PK
$60mA 2.24 A
Ch4 Mean Ch4 Mean
2.01A 1.18 A
L Ch3 Pk-Pk Ch3 Pk-Pk
: 12.0mv 298mv
) TS TS ST P P FETTE FET TS FETTE TS B o e Povs v B o o T i B B s B e B v B
Ch1l 5.00V Ml4 OOHSI AI Chi 7 3.20 VI Ch1 10.0V M lOOp.sI A| Cha 7T, 63A4
@I 10.0mVARCh4[ 500mA QR 6 Dec 2019 G| 100mV A&%Ch4[ 500mA Q8 6 Dec 2019
11[22.60 % | 17:29:20 1[20.00 % 17:35:34

L = ETQP5N330YFM

Cour = EEFCX0J101R 7.3 X 4.3 x 1.9 mm

For Broadcast Use ONLY
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500k HzFF SRR R[5 1EsE

Mits24%: 12V to 3.374V @ 2A
e L=6.8puH (68mOhm)

Power Loss (W)

B?]f_:: ﬁ 500mA to 2A

T A 140mv
1@

—148mVv

P S o I i

T T o T T T T 0 O T T T Y S FE ot A S N N e A Ty W T S S YOO WY T s S VAN N

«  Cour = 2X 22uF (1210) c
* 86.6% Efficiency
 1.05W Power Loss 0 1
Tek Stop_| — ]
S R LA IS B B A P A: 4.80mV
- & - = <= |
R
4 Ch1Freq
503.9kHz
Ch4 Pk—Pk
770mA
Ch4 Mean
2.01 A
- Ch3 Pk-Pk 3
o 6.21mV [41-
> P T D D DT P P
Chil| 5.00V M[l oous| A| ch1 S 4 20 v| chi
5.00mVAEIChe[ 500mA Q8 11 Dec 2019
13:06:58

For Broadcast Use ONLY

M[lOO].lsl A| Cha F 145A|

100mV A5

500mA QF

RYFAIENS R

Chd

Ch1 Freq
516.1kHz

Ch4 Pk—Pk
2.14 A

Ch4 Mean
1.23 A

Ch3 Pk—Pk
326my

11 Dec 2019
15:31:34
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2MHzFFRINEE T RRiRTE

1+ N &b

,Eju"t f%: 12V to 3.374V @ 2A
L =1.5pH (56mOhm)

«  Cour = 2x 10uF (0805)

* 82.5% Efficiency
* 1.42W Power Loss

Tek Stop |

Power Loss (W)

IC | Coll

T T Ty

T T ———————

A 5.30mVv
j@: 2.90mV

P SN S N NN

PO TN O TN OO O N TN YOO O N SN TN YOO YOO AN NN YOO WA W SO SNON TOON OO WO WU SO SO O O LT T T Y

M[ 200r|s| | Chi 7 930 v|

k| 5.00mV "6y

Ch4| 500mA QF
RAK A L SR

For Broadcast Use ONLY

Ch1 Freq
2.037MH2z

Ch4 Pk—-Pk
833mA

Ch4 Mean
2.01A

Ch3 Pk—-Pk
6.59mV

6 Dec 2019
20:45:26

L = MPL-AT2512

Cout = IMK212AB7106KG

PR S O TR T TN 20 TOUC TN T TN Y T SO TG WO AN SN OV YO TOOE: LN T YONN YA N NN O WO MUY S ST SO A ST TSR SN O A TS IOV S TR AR MY

Ch1 Freq
2.003MHz
Low
resolution

Ch4 Pk—-Pk
2.22 A

Ch4 Mean
1.14 A

1 Ch3 Pk-Pk

386mv

100mV "6y

ESIRERE - BB ECo A E

Ch4[ 500mA Q8

M[ 1001.15| A| Ch4 S

IOSA|

6 Dec 2019
21:01:59
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12VEE3. 3VIERRRZ NI L

MR EFMPQAST 21 HIR o
(65V, 2A sync Buck -
250mQ/45mQ Rpsony)

90 % 500kHz 6.8uH

e Calculation shows lowest DCR
loss in coil for 2MHz setup
 Real world 2MHz efficiency is 85 %
lowest due to switch

transition losses

IRFEIIRK?

1.4AW(2MHz@2A).
IC-FET Rgy: 406mW 75% [
Coil DCR: 224mW
Coil AC: ~150mwW
Remaining 620mW are 70 % RNENLL ASE

100kHz 33puH

2MHz 1.

iency

80 % {

Effic
Total Power Loss

SN X

0.5W

transition losses and IC supply | | |..m

losses efranneerti L
65 % ow
0A 05A 1A 15A 2 A 25 A
Load Current

For Broadcast Use ONLY



24VEE5VIERHIZRRILL

100 % 1 25W
95 %
100kHz 33pH ===
90 % 100kHz 33pH
500kHz, 6.8pH
85 %
80 %
> —
o o
2 75% 5
E o
L T
70 % s 4. e -
cf * FFRITEEI100kHZif
65% |—1 . BJ91.5MHz, #REEIRN
/ Rt R N 0 S0 A N (OO P L1
60% ———f——— L T ETTIL 0.5W
00/...0"‘. ...0".'..:: ................... imuﬁt%‘#:
55% | L
e esaannasansepees” . 100kHz: 33uH 120mQ 7 x 7mm
i Abb 500kHz: 6.8H 68mQ 4 x 4mm
50 % ow 1.5MHz: 2.2uH 70mQ 2.5 x 2mm
0A 05A 1A 1.5 A 2A 25 A

Load Current

For Broadcast Use ONLY



ShEmTELE - BFREZRE

MERE - FIAPCER INEREH1E

1. ME25°CFI100°CTHIVpone %\gﬁ%ﬁv o
. EASRAERENBEY,, 03.3Va

MPQ4430 — 40V, 3.5A Low Ig Sync Buck

2. ITEIREEXEETemperature Coefficient:
«  MPQ4430fE1mAEER R T.=-1.55mV/K

3. MEZETHIVoope Calculating Temperature Coefficient
4. MEFFELBSFEMEFTH Voope

g o e Temp Coefficient:
5. ’L‘J\H_%hmﬂpng Vooipe / Tc C Bntﬂ;iﬁhlnﬁ A Vpope / (100'C-25'C)

12

VCC
e bl g
N = PG =
' Z o S’
PG is one
Diode drop 6
; SYNC
o ol
[] N . 25C 100°C
PHASE
e o i EERA
" I + < MPQ4430 PG-Pin body diode has -1.55mV/K
9V block battery - at 1mA current.

For Broadcast Use ONLY



FRAZTW S A SRRISCID

*ETFRRNETSE
Die Junction Temperature, Die Junction Temperature,
12V to 3.3V at 2A 24V to 3.3V at 2A
90 8 90 8
. +57°

s 80 s 80
' 6 g 6
(O} (0]
§ 70 — 5 70 —~
T 53 @ 55

60 4 4
& +31° § e e0 %
8 50 = 2 50 £
3 =
-g 2 .%-’ +20° 2

40 40

+14° 1 1

30 500kHz 2MHz 0 30 500kHz 2MHz 0
mTJ 38.8 56.3 mTJ 44.6 82.1
®mLmin (uH) 6.8 15 ®m Lmin (uH) 6.8 2.2

For Broadcast Use ONLY




m = EEPRE!: Ton min

*  Tonmin B FEREAIOFF-ON-OFF B¥F.
(Charge FET Gate - Sense Current - Discharge Gate)

V

For given Vour and Tonmin: ViNmax = . 00:F 'I_'he higher the Fg, th(_e lower the max. Vin for
ON min™" SW fixed frequency operation
8-
F — VOUT,min TON,mln Of 100”3
sw,max TONmin*Vmeux VOUT = 33V
’ ’ Vinmax = 36V
Max. Fsw < 0.92 MHz
In real world effective 56i:
duty-cycle is Ton min Of 100NS

Vour = 3.3V

Vinmax = 36V
and n = 80%
Max. Fsw < 1.15MHz

D.C.real = Vo /(V,* M)

For Broadcast Use ONLY



R ==LLBRI: TOFF,min

*  TorEmin ETEREROFF-ON-OFF BIE
(Charge FET Gate - Sense Current - Charge BST-Cap - Discharge Gate)

For given Vour and Toremin : ViN min = Vour The higher the Fg, the lower the max. Vin
’ ’ S YT SR for fixed frequency operation.

VOUT * 1 EW“
Fswmax = (1 - ) Tore min OF 100NS
]N'mln OFF,mm VOUT - 33V

VN .min = 3.8V

Max. Fsw < 1.3MHz

In real world drop across FETs, Coil and
PCB trace will require lower Fsw.

* Modern ICs fold back Fsw at low input voltage down to Drop-Out Mode.

For Broadcast Use ONLY
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Operate the circuit with higher Al_L, increase from 40% to 50% or 60%

500 kHz Inductance Comparison 4 7uH vs. 2 2uH
Efficiency vs Load Current

94 3
File Vedical Timehase Trigger Display Cursors Measure Math Analysis  Ulilities Help
92 e SN Bi7
7UH AL5030 \\/f
90 / <] 24
88 / 2.1 %
17
'z/ O
p —
f 86 - 18 %
: f 5
D g ’ 3 =
: / / %
W g9 [ /, 1.2 =
80 - 09
I /
78 i 06
— /
76 —— 3-MPQ4436 24V to 5V 500kHz CCM 4uH7 MPS AL5030 03 [C1_ Emesmic  EmeEsm
1 10-MPQ4436 24V 10 5V 500kH2z CCM 2uH2 MPS AL4020 6A Cout MLCC 30uF Cin22uF OsCon o Ruviy 00 m e B e
74 l ] | [ ] | [ ] 0 TELEDYNE LECROY 120612019 7:09:07 PM
0 05 1 15 2 25 3 35 4 45 5
LOAD CURRENT [A]

Example with 500kHz using 2.2uH: 4l _L=2.44A; Ipk=6.22A instead of 2A and 6A respectively.

Cout of 3x 10uF (25V, 1206)

For Broadcast Use ONLY




FRSRERXIEBIREMI/EMCTERERY S

Pre-Compliance measurements for Conducted
Emission (voltage-method acc. to CISPR25)
tested with MPQ4430 EVB

For Broadcast Use ONLY mps



Al MPQA4301 AR

RS for EMC
R&
i______________g____u_'lCINQisfordamping _ '\*’2’6‘"‘\‘ LCA
i U1 — L3
|VEMIG V-GV TuH 4. 7uH ! | the input C and L 2 — 0.1uF AT 34V 28A Load
cINT| CINg | CIA ] CIB | CIC | CID 3.10 rr
| _LCINT_| CIN2_| CIN3 | CIN4_| CIN5 | CIN6  _| 4 7uF| 4 7uF +CING | 10uF_| 10uF_| 0.1uF_| 0.1uF W Coa | C2B ) . oveuT
| NS NS NS NS | 1uF | NS 12107 1210 22uF [ 1210 | 1210 | os03 | 0603 R A 22uE ]l 22uF ]t
GND 50V | 50v || 63V | s0v | 5OV | 50V | 50V 1210 12107 NS
| Ot t — 100K 25v | 25v SEND
I = Input EMI Filter = = = MPQ4430GL —
| 1.08v 15 R7 41.2k =
———————————————————— ENO e > EN FB MA— 2 B3
- R&
R2 7 68k
NS - C5 10pF
Vout (V) | R7 (kQ) | R8 (kD)
1.8 41.2(1%)| 33 (1%)
SYNC O 6 lsyNC Connect to 5-18V 25 41.2(1%)| 19.6 (1%)
2 or float if not use
- - BIAS ' 33 41.2(1%)| 13 (1%)
SW
o0 pp—— L IPHASE l c7 5 41.2(1%)| 7.68 [1%)
z 0.1uF
J; I 4 12 41.2 (1%)| 2.94 [1%)
169Kk0 ED0kHz 16 | prg ; = High i Vout -
82k0 1MHz Freq=450kHz PG within+/-10%
R4 RE
36.5kD 2MHz 191K » g & 100K
27k0 2 5MH S8 L 2
‘ 2 2 vee
c3 ce
4 7nF "
g; - ImF
Soft Start = ~7 =

R9 4.7nF->03Tms
g 0 = C8 10nF->08ms
NS 22 nF->1.76ms
Tss=CsgnF]x0.08ms
N

MPQ4430: 40V 3.5A Low Iq Sync.

3 x 4mm Flip-Chip QFN

For Broadcast Use ONLY
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(ESLRFTIREESR (CE) From 100kHz — 108MHz

n
a1
]
i
»
1
o
]
a1
o
fe

it =44 450 kHz FFE3hE 960 kHz FFESR=E 1900 kHz FFk3azE

* Vourof 3.4V 2.8A * R4 =191 kohm * R4 =191 kohm * R4 =191 kohm

e R8=7.68 kohm * Main Coil: MPL-AL-5030  Main Coil: MPL-AL-4020  Main Coil: MPL-AL-4020
» Cb= 33pF 4R7 (5.5 x 5.3 x 2.9 mm) 2R2 (4.1 x4.1x 1.9 mm) 1RO (4.1 x 4.1 x 1.9 mm)

» All Test are Average

z B0 z 1)
2 2
R T 85—
T 525 T 525
3 &0 3 &0
475 | 475 |
45 45 -
42,5 | = 425 |
40 — 40 —
375 375
35 — 35 —
Sl 450kHz e
275 275
25 25
BN 060kHZ 2
30 — 20 —
175 175
15 — 1.9MHz 15 | A H n n A
125 125
10 — 10
75 - 75
5 5
35 - ‘ 25 -
i i
25 ‘ 25 -
5 5
75 ‘ -75 | i ﬂ
10 10
25 ‘ 25 u
15 — 15 —
175 175
20— M 20 —
235 . 22,5 ‘
25 — ¢ 25
275 ‘ 275 ‘
-3o T T T T T T T T T [ T T T -30 T T T T T T T
100k 00k 300k 400k 500K FOOK 4 M M IM O AM SMOBM 8M q0M 0M  30M T0M 75 M Y 45 M 90 M 95 M 100 M 105 M 105 M

Frequency in Hz Fraquency in Hz

©AMG Level @Spectrum Owerview T AVG Limit @CE_EM 68026 Automotive Voltage OEM ©AMG Level (@S pectrum Owerview " AVE Limit @CE_EM 65026 Automotive Vaoltage OEM

A6 Level @Spectrum Overien@001_MPRA4Z0_Yin 24 480kHz 3A_MPL-ALS030-9R7
G Level @Spectrum Overvien@002_MPO4430_Vin 24 950kHz 34_MPL-AL-A020-2R2

For Broadcast Use ONLY

e AWG Level @Spectrum Overnien@001_MPRA4Z0_Vin 24V 480kHz 34_MPL-ALS0Z0-4RT
G Level @S pectrum Ovenien@002_MPO4430_Vin 24V 950kHz 34_MPL-AL-4020-2R2
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(ESESTIREEER (CE) From 100kHz — 30MHz

PR L

* Vourof 3.4V 2.8A
e R8=7.68 kohm

« C5= 33pF

450 kHz FFRSRER

e R4 =191 kohm

* Main Coil: MPL-AL-5030
4R7 (5.5 x 5.3 x 2.9 mm)

960 kHz FFX4n=

e R4 =191 kohm

* Main Coil: MPL-AL-4020
2R2 (4.1 x4.1 x 1.9 mm)

1900 kHz FFK30ZE

* R4 =191 kohm

* Main Coil: MPL-AL-4020
1RO (4.1 x4.1x1.9 mm)

For Broadcast Use ONLY

Lewvel in dBpY

SANG Lewel @S pectrum Ove mview

g0

55 |
525 -
50
475
45
42,5
40
375
35 |
325 = T T

30—
275 - 450kHz

25 —
20 —
14 —
12,5 -
10 —
75 -
5 —
25 |
El —
-45 ‘
- -
75 - |
10 -
12,5 - |
18 -
A5 -
-20 — iy
-225 Wiy L Lottt ]
25 ' i 2 U
275 |
-30 T T T T T T T T T T T T T T
100 k 200k 300k 400k 500K FO0K 1w M M 4M SM BN BM 10 20M 30M

e AVG Limit @CE_EN 55025 Automotive Woltage OEM

"L AWG Level @Spectrum Overisw@001_MP Q4430_Vin 24V 430kHz 24_MPL-AL-5030-4R7
o AMG Level @Spectrum Overiew@002_MP R4430_Vin 240 O60kHz 24_MPL-AL-4020-2R2

Frequency in Hz
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(ESESHIREER (CE) From 70MHz — 108MHz

PR L

* Vourof 3.4V 2.8A
e R8=7.68 kohm

« C5= 33pF

450 kHz FFRR=R
e R4 =191 kohm

e Main Coil: MPL-AL-5030
4R7 (5.5 x 5.3 x 2.9 mm)

960 kHz FF&4nz=
e R4 =191 kohm

e Main Coil: MPL-AL-4020
2R2 (4.1 x4.1 x 1.9 mm)

1900 kHz FFESm=R
e R4 =191 kohm

* Main Coil: MPL-AL-4020
1RO (4.1 x4.1x1.9 mm)
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Lewel in dBpW
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Frequency in Hz
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T AG Lewel @Spectrum Owenewn@001_MPO4430_Win 240 420kHz 24_MP L-AL-5030-4R7T
G Level @S pectrum Owvernien@O02_MPOAA30_Vin 24 D60kHz 34_MPL-AL-4020-2R2

Automotive
OEM Limit




(ESL&FHMREEE (CE) From 70MHz — 108MHz
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* Vourof 3.4V 2.8A é 52,5
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« C5= 33pF o p
425 N
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e R4 =191 kohm 323 7
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-} ‘ - i - - - - -
b 175 -
960 kHz FRIRER i 1.9MHz
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Frequency in Hz
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EISR A (SSFM) BN RIREMIF5 I

Example with MPQ4313:
45V 3A Sync. Buck with SSFM + Reduced EMC Filtering

EMC Input Filter
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440kHz vs 1MHz vs 2MHz — {KSREREREY A& 8Y(RE)

L
¥

-30

CISPR25 Level 5 AM Band Limit

T

/\, s

100k 200k
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300k 400k

2 b IM AR & hA 10 M 20M 20 M
Frequens inHr

’EJE(’.“FF

440kHz: IHLP2525 6.5 x 6.5 x 3mm
6.8uH 54mQ

1MHz: AY5030 5 x 5 x 3mm 3.3uH
32mQ

2MHz: AY4020 4 x 4 x 2mm 1.5pH
35mQ

* Note 1MHz config needs a bit more
input filter




440kHz vs 1MHz vs 2MHz — [ 5REREREY A& 8T (RE)

20

CISPR25 Level 5 FM Band Limit
18 —

Pegel ind Byl

16 —

14 —

12 —

10 —

A0 M A0 hA 50 b 60 b 70 M 20 b a0 b 110 M
Frequens inHr
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’ﬂlﬁt"ﬁ:

440kHz: IHLP2525 6.5 x 6.5 x 3mm
6.8uH 54mQ

1MHz: AY5030 5 x 5 x 3mm 3.3uH
32mQ

2MHz: AY4020 4 x 4 x 2mm 1.5pH
35mQ

2MHz

- vadE

1MHZ

In theory, the noise level should increase
by 3dB for double Fg,, with Spread
Spectrum.

With fixed frequency it would be an
increase of 6dB.

The increase in noise level is offset
slightly as the inductor (antenna) size
and height reduced also with switching

frequency



440kHz vs 2MHz — [SsREREREY &2 89 (RE)

; 9 Mzt Rft
=  L:IHLP2525-6.8uH
o2 - CISBRZ5 Level 5 Limi « Frequency Spread Spectrum
24 - -
27—
20 - +5dB to 6dB
18 440kHz PK
16
14 13 2MHz AV
l ml__nmhnm -
12 : OEM AV Limit +5dB to 6dB
10 -
- 440kHz AV
Ei —
4 —
2 —
0 | | | | | |
30 M A0 M 50 M B0 1 70 M B0M A0M 110 M

Frequens inHe

Note: for a deeper dive into EMC/EMI, check out our webinar, “Automotive EMI Benefits of Spread Spectrum” at monolithicpower.com/webinars
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Recommended Switching Frequency

100V

60V

48V

VIN

24V

12v

sV

vs. Input Voltage and Load Current

RIS
BFERS - E, AT

FXIRtE R A es

EMCIEgE - SIERRIEES
SNSRI N - BEE ik

AREEE R

100kHz 500kHz 1MHz 2MHz
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Q&A

mP5 Products Applications Design Support About MPS Contact

Q Search

Quad 12V Power Module
The MPM54304 simplifies multi-rail system designs by integrating inductors,

and providing programmable sequencing, V., and frequency via I*C and MTP

' Learn More

Monolithic ICs

DC-DC, BMS, LED,
E-Fuse, Sensors
Motor Drivers, Automotive

Power Modules Magnetic
Integrated I Position &
Inductor gttty Current

Configurable, Step Down, Sensors

" MPMS54304

2019 World Electronics
Achievement Awards

Power Management /
Voltage Converter
of the year

Learn More

Motor
Solutions N

&

Smart Motor Modules &
Evaluation Kits

BEZEEEERRAZ, WilBiAE: MonolithicPower.com
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