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VU19P Power Ralls

VCCO[0..] (HDIO) T, 1.2V-3.3V, 1V-1.9V.
VCCOJ0..] (HPIO} ”'SA, 15%
0.85V, 100-200A, 3% (1) O Multiple banks
O— 85 HD/HPIO

? Up to 8x DDR4 x72

0.85V, 124, £3% (2 o

VMGTAVCC ) 0.9V, 7A, £3%

1.8V, 7A, +3% O
VMGTAVCCAUX <) 5 1.8V, 600mA, +3%

VCCAUX

O—
an VCCAUX 10 :
3 : P ST (4) 1.2V, 16A, £3%
VDDGi2 ‘-’[il)m
O . VIT VPP VREFCA
vDDQ
DDR4
VDD O_ v .
I_\)_(. | - Recommended Sequencing
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VU19P Power Requirements
I O N I
VIN 12v

Rail 1 VCCINT 0.85V 1 +/-3% 100A-200A 25%, 100A/uS
Rail 2 VCCBRAM, VCCINT-IO  0.85V 2 +/-3% 12A 40%, 10A/US
Rail 3 VCCAUX, VCCAUX_IO, 1.8V 3 +/-3% 7A 90%, 10A/uS
VCCADC
Rail 4 MGTAVCC 0.9V 6 +/-3% (10mVpp)  7A 25%, 10A/uS
Rail 5 MGTYVCCAUX 1.8V 5 +/-3% (10mVpp)  600mA 25%, 10A/uS
Rail 6 MGTAVTT 1.2V 4 +/-3% (10mVpp)  16A 25%, 10A/uS
Rail 7 VCCO(HDIO), 1.2V-3.3V, 7 +/-3%/ +/-5% 3A 90%, 10A/uS
VCCO(HPIO) 1V-1.9V

mes
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Discrete solutions for VU19P

Highest Efficiency

Tolerance Pricing Area Efficienc PMBus/
Rail Power Rail Vin (V) Vout (V) (%) lout (A) MPS part# 10ku ($) (mm2) vy 12C
MP2972 600
Raill ~ VCCINT 12 0.85 3% 200 MP86966 (10x) 935 90.5% yes
Rail2 VCCBRM, VCCINT_IO 12 0.85 3% 12 MP8733B e 216 87% no
Rail3 VCCAUX, VCCAUX_ 10, VCCADC 12 1.8 3% 7 MP8733A = 216 92% no
Rail4  MGTYAVCC 12 0.9 3% 7 MP8733A g 216 87% no
Rail5 MGTYAVAUX 12 1.8 3% 0.6 MP2322 ‘g 90 86% no
Rail6  MGTYAVTT 12 1.2 3% 16 MP8733B (@) 216 88% no
Rail7 VCCO [1..] HDIO, HPIO 12 3.3 5% 3 MP2326 90 85% no
Total 2579sgmm
3.98sq in
100A
Tolerance Pricing Area Efficienc PMBus/
Rail Power Rail Vin (V) Vout (V) (%) lout (A) MPS part# 10ku ($) (mm2) vy 12C
MP2972 400

Raill ~ VCCINT 12 0.85 3% 100 MP86966 (6x) 561 90.5% yes

Rail2 VCCBRM, VCCINT_IO 12 0.85 3% 12 MP8733B - 216 87% no

Rail3 VCCAUX, VCCAUX_l0, VCCADC 12 1.8 3% 7 MP8733A > 216 92% no

Rail4  MGTYAVCC 12 0.9 3% 7 MP8733A ‘g 216 87% no

Rail5 MGTYAVAUX 12 1.8 3% 0.6 MP2322 *g’ 90 86% no

Rail6  MGTYAVTT 12 1.2 3% 16 MP8733B (&) 216 88% no

Rail7 VCCO [1..] HDIO, HPIO 12 3.3 5% 3 MP2326 90 85% no

Total 2005sgmm

3.10sq in

XCZ Efficiency 90%, size 3.1 to 4.0sqin

mes
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VU19P

Discrete solution

Seq
1234567

Scalable

—— -

12Vin '0.85V @ 100-200A  VCCINT

Controller (6-10x)
Scalable

B S

1
1
1
I MP2972 MP86966
1
i

PMBus

N \Ps733B 0.85V@ 12A VCCBRM, VCCINT_IO

VCCAUX, VCCAUX_lO, VCCADC |
MP8733A 18vV@ 7A ——

0.9V@ 7A MGTYAVCC

4 MP8733A

1.8V@ 0.6A MGTYAVCCAUX

) MP2322

. D U

MGTYAVTT
. MP8733B 1.2V@ 16A

1.1-3.3V@ 3A VCCO [1..] HDIO, HPIO

) MP2326

e W - o oo e

\4

1 1
P 2o B——l
| Optional | DDR_VTTREF

\ 2 4
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Module based solutions for VU19P

Smallest size

Tolerance Pricing Area Efficienc PMBus/
Rail Power Ralil Vin (V) Vout (V) (%) lout (A) MPS part# 10ku ($) (mm2) vy 12C
MPM3695-100

Raill  VCCINT 12 0.85 3% 200 (2x) 900 85% yes

Rail2 VCCBRM, VCCINT_IO 12 0.85 3% 12 MPM3695-25 n 230 86% vyes

Rail3 VCCAUX, VCCAUX 10, VCCADC 12 1.8 3% 7 MPM3695-10 % 160 88% vyes

Rail4 MGTYAVCC 12 0.9 3% 7 MPM3695-10 15 160 82% vyes

Rail5 MGTYAVAUX 12 1.8 3% 0.6 MPM3632C % 55 83% no

Rail6  MGTYAVTT 12 1.2 3% 16 MPM3695-25 S 230 84% yes

Rail7 VCCO [1..] HDIO, HPIO 12 3.3 5% 3 MPM3650 76 88% no

Total 1811sgmm
2.80sq in
100A
Tolerance Pricing Area Efficienc PMBus/
Rail Power Rail Vin (V) Vout (V) (%) lout (A) MPS part# 10ku ($) (mm2) vy 12C
MPM3695-100

Raill  VCCINT 12 0.85 3% 100 (1x) 450 85% yes

Rail2 VCCBRM, VCCINT_IO 12 0.85 3% 12 MPM3695-25 0 230 86% yes

Rail3 VCCAUX, VCCAUX_ IO, VCCADC 12 1.8 3% 7 MPM3695-10 S 160 88% yes

Rail4 MGTYAVCC 12 0.9 3% 7 MPM3695-10 g 160 82% yes

Rail5 MGTYAVAUX 12 1.8 3% 0.6 MPM3632C = 55 83% no

Rail6  MGTYAVTT 12 1.2 3% 16 MPM3695-25 8 230 84% vyes

Rail7  VCCO [1..] HDIO, HPIO 12 3.3 5% 3 MPM3650 76 88% no

Total 1361sgmm
2.10sqin
Efficiency ~85%, size 2.1 to 2.8sqin

Please contact MPS for other configurations and accurate pricing MPM modules have integrated inductors

mes
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VU19P

Module solution

Seq
1234567
12Vin MPM3695-100 0.85V @ 100-200A VCCINT | | o
PMBUS (2x) Scalable -
= E o
0.85V@ 12A VCCBRM, VCCINT_IO | e
18v@7a  VCCAUX,VCCAUX_IO,VCCADC | =
0.0V@ 7A MGTYAVCC A
. . MGTYAVCCAUX L
{ MPM3632C 1.8V@ 0.6A »
1.1-3.3V@ 3A VCCO [1..] HDIO, HPIO §
( MPM3650 33Ve 3 >

1 1
i Optional | DDR_VTTREF

\ 2 4

mes
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VU27P, VU29P Power Rails

VU27P, VU29P - 58G PAM4 SerDes

0.72/0.85/0.9V,
VU27P, VU29P

- +39 \|
87-1604, ‘3’6'-\_1_,,-0 WSl 75v10.85v10.9v 1.2v-33v SO RULAY ©1.2V-3.3V, 1V-1.9V,
1 VCCINT_GT [ R V1.9V ~VCCop,) iﬂp'ol "n ~3A. +5%

0.85V, 2.5-3A, £3% (2)0O ? VCCINT_IO

VMGTYAVCC ° 5 0.9V, 8.8-10A, +3%

VMGTYAVCCAUX
. [o55)7.8V, 0.5-0.7A, £3¢
(EI—MGTYAVTL 4)1.2V 13 -16A, +39

VCCAUX

1.8V, 1.6-2.7A, 13%"3‘"0
VMGTMAVCC
- VCCAUX_ 10 B9 u.la'-.f VMGTMAVCCAUX

vDD@I2 VDD G2

|

p
woeO—— " ppR3/ mm]

e — LPDDR3

.)_( - Recommended Sequencing

mes
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Rail 1

Rail 2

Rail 3

Rail 4

Rail 5

Rail 6

Rail 7

Page 9

VU27P, VU29P Power Requirements
I O N I
VIN 12v

VCCINT

VCCBRAM, VCCINT-10

VCCAUX, VCCAUX_IO,
VCCADC

MGTAVCC
MGTYVCCAUX
MGTAVTT

VCCO(HDIO),
VCCO(HPIO)

0.72/0.85/
0.9v

0.85V

1.8v

0.9v
1.8V
1.2v

1.2V-3.3V,
1V-1.9V

1

+/-3%

+/-3%

+/-3%

+/-3% (10mVpp)
+/-3% (10mVpp)
+/-3% (10mVpp)

+/-5%

87A-160A

3A

3A

10A

700mA

16A

3A

25%, 100A/uS

40%, 10A/uS

90%, 10A/uS

25%, 10A/uS
25%, 10A/uS
25%, 10A/uS

90%, 10A/uS

mes
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Discrete solutions for VU27P, VU29P

Highest Efficiency

Tolerance Pricing Area Efficienc PMBus/
Rail Power Rail Vin (V) Vout (V) (%) lout (A) MPS part# 10ku ($) (mm2) vy 12C
MP2972 600
Raill ~ VCCINT 12 0.85 3% 160 MP86966 (8x) 748 90.5% yes
Rail2 VCCBRM, VCCINT_IO 12 0.85 3% 3 MP2326 ¢ 90 83% no
Rail3 VCCAUX, VCCAUX_10, VCCADC 12 1.8 3% 3 MP2326 S 90 86% no
Rail4  MGTYAVCC 12 0.9 3% 10 MP8733A g 216 87% no
Rail5 MGTYAVAUX 12 1.8 3% 0.7 MP2322 *g 90 86% no
Rail6  MGTYAVTT 12 1.2 3% 16 MP8733B O 216 88% no
Rail7 VCCO [1..] HDIO, HPIO 12 3.3 5% 3 MP2326 90 85% no
Total 2140sgmm
3.30sq in
90A
Tolerance Pricing Area Efficienc PMBus/
Rail Power Ralil Vin (V) Vout (V) (%) lout (A) MPS part# 10ku ($) (mm2) vy 12C
MP2972 400
Raill ~ VCCINT 12 0.85 3% 90 MP86966 (5x) 467.5 90.5% yes
Rail2 VCCBRM, VCCINT_IO 12 0.85 3% 3 MP2326 n 90 83% no
Rail3 VCCAUX, VCCAUX_l0O, VCCADC 12 1.8 3% 3 MP2326 % 90 86% no
Rail4  MGTYAVCC 12 0.9 3% 10 MP8733A g 216 87% no
Rail5 MGTYAVAUX 12 1.8 3% 0.7 MP2322 = 90 86% no
Rail6  MGTYAVTT 12 1.2 3% 16 MP8733B 3 216 88% no
Rail7 VCCO [1..] HDIO, HPIO 12 3.3 5% 3 MP2326 90 85% no
Total 1659.5sgmm

2.56sq in

XCZ Efficiency 90%, size 2.6 to 3.3sgin

mes
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Please contact MPS for other configurations and accurate pricing
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VU27P, VU29P

Discrete solution

Seq
1234567
Scalable i
I i [ i
1 o [ E
12Vin P2z M 072/0.850.9v @ 87-160A VCCINT
Controller (5-8x) , I A
PMBus Scalable ! ; b ;
: AR
! : Do :
| e 0.85V@ 3A VCCBRM, VCCINT_IO R
VCCAUX, VCCAUX_IO, VCCADC P
MP2326 L8V@ 34 =
MGTYAVCC NN
4 MP8733A 0.5V@ 10A —>
. 1.8V@ 0.7A MGTYAVCCAUX RER
| \1p8733B 1.2V@ 16A MGTYAVTT ‘
1.1-3.3V@ 3A VCCO [1..] HDIO, HPIO |
. MP2326 3.3V@ 3 >
R
| Optional : » DDR_VTTREF

mes
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Module based solutions for VU27P, VU29P

Smallest size

Tolerance Pricing Area Efficienc PMBus/
Rail Power Rail Vin (V) Vout (V) (%) lout (A) MPS part# 10ku ($) (mm2) vy 12C
MPM3695-100
Raill  VCCINT 12 0.85 3% 160 (2x) 900 85% vyes
Rail2 VCCBRM, VCCINT_IO 12 0.85 3% 3 MPM3650 N 76 83% no
Rail3 VCCAUX, VCCAUX_IO, VCCADC 12 1.8 3% 3 MPM3650 % 76 88% no
Rail4  MGTYAVCC 12 0.9 3% 10 MPM3695-10 g 160 82% yes
Rail5 MGTYAVAUX 12 1.8 3% 0.7 MPM3632C € 55 83% no
Rail6  MGTYAVTT 12 1.2 3% 16 MPM3695-25 3 230 84% yes
Rail7 VCCO [1..] HDIO, HPIO 12 3.3 5% 3 MPM3650 76 88% no
Total 1573sgmm
2.43sqin
90A
Tolerance Pricing Area Efficienc PMBus/
Rail Power Ralil Vin (V) Vout (V) (%) lout (A) MPS part# 10ku ($) (mm2) vy 12C
MPM3695-100
Raill  VCCINT 12 0.85 3% 90 (1x) 450 85% yes
Rail2 VCCBRM, VCCINT_IO 12 0.85 3% 3 MPM3650 & 76 83% no
Rail3 VCCAUX, VCCAUX_l0O, VCCADC 12 1.8 3% 3 MPM3650 b= 76 88% no
Rail4 MGTYAVCC 12 0.9 3% 10 MPM3695-10 g 160 82% yes
Rail5 MGTYAVAUX 12 1.8 3% 0.7 MPM3632C ‘g 55 83% no
Rail6  MGTYAVTT 12 1.2 3% 16 MPM3695-25 O 230 84% vyes
Rail7 VCCO [1..] HDIO, HPIO 12 3.3 5% 3 MPM3650 76 88% no
Total 1123sgmm

1.73sqgin

Efficiency ~85%, size 1.7 to 2.4sqin

Please contact MPS for other configurations and accurate pricing MPM modules have integrated inductors

mes
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VU27P, VU29P

Module solution

Seq
1234567

Lovin VIPM3605.100 0.72/0.85/0.9V @ 90-160A  \CCINT |
PMBuUS (2x) Scalable

— E

VCCBRM, VCCINT_| |

N MPM3650 0.85V@ 3A cc et o -

1.8V@ 3A VCCAUX, VCCAUX_IO, VCCADC

MPM3650

n
]

. D U

MGTYAVCC
N \IPM3605-10 IEREALCRAVS >
. . MGTYAVCCAUX
N MPM3632C 1.8V@ 0.7A
1 1.3.3V@ 3A VCCO [1..] HDIO, HPIO
' MPM3650 33V@ 3

e W - o oo e

1 1
| Optional | DDR_VTTREF

\ 2 4

mes
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VU45P, VU47P Power Rails

VU45P, VU47P - 16GB HBM

i
! |
i I
0.72/0.85/00.9V, L emt VU45P, VU47P I
80-150A, +3% "1 JO——e- - 0.72V/0.85V/0.9V -0
)
2 O | | VCCINT 10 o === 8'
0.85V, 17-21A, £3% i {VCCBRAVIFYEY
- 1 = 7 - /6 1 ’
30 | VCCAUX [P
1.8V, 1-2.5A, 3% NCCAUX 1O R VMGTYAVCC T 0.9V, 1.2-8A, +3%

oY MUITYAYCCAXD(B) 1.8V, 10mA-1A, +3%
O(B) 1.2V, 200mA-18A, £3%

VCC_HBM

VCC 10 HBM O3) 1.2V, 11A, £3%
e 0(2) 2.5V, 250mA, +3%

X' - Recommended Sequencing

mes
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Rail 1

Rail 2

Rail 3

Rail 4

Rail 5

Rail 6

Rail 9

Rail8

Rail7

Page 15

VU45P, VU47P Power Requirements
I O N I
VIN 12v

VCCINT

0.85V

VCCBRAM, VCCINT-IO  0.85V

VCCAUX, VCCAUX_IO, 1.8V

VCCADC
MGTAVCC

MGTYVCCAUX
MGTAVTT

VCCO(HDIO),
VCCO(HPIO)

VCCAUX_HMB

VCC_HBM

0.9v
1.8v
1.2V

1.2V-3.3V,
1V-1.9V

2.5V

1.2v

+/-3%
+/-3%

+/-3%

+/-3% (10mVpp)
+/-3% (10mVpp)
+/-3% (10mVpp)

+/-3%/ +/-5%

+/-3%

+/-3%

80A-150A

17A-20A

2.5A

8A

1A

18A

3A

250mA

11A

25%, 100A/uS
40%, 10A/uS

90%, 10A/uS

25%, 10A/uS
25%, 10A/uS
25%, 10A/uS

90%, 10A/uS

25%, 10A/uS

25%, 10A/uS

mes

Simple, Easy Solutions”



Discrete solutions for VU45P, VU47P

Highest Efficiency

Tolerance Pricing Area Efficienc PMBus/
Rail Power Rail Vin (V) Vout (V) (%) lout (A) MPS part# 10ku ($) (mm2) vy 12C
MP2972 600
Raill  VCCINT 12 0.85 3% 150 MP86966 (8x) 748 90.5% yes
Rail2 VCCBRM, VCCINT_IO 12 0.85 3% 12 MP8733B 216 87% no
Rail3 VCCAUX, VCCAUX_IO, VCCADC 12 1.8 3% 7 MP8733A oL 216  92% no
Rail4  MGTYAVCC 12 0.9 3% 7 MP8733A = 216 87% no
Rail5  MGTYAVAUX 12 1.8 3% 0.6 MP2322 s 90 86% no
Rail6  MGTYAVTT 12 1.2 3% 16 MP8733B ‘g 216 88% no
Rail9 VCCO [1.] HDIO, HPIO 12 3.3 5% 3 MP2326 O 90 85% no
Rail8 VCCAUX_HBM 12 25 3% 0.25 MP2322 90 88% no
Rail7 VCC_HBM 12 1.2 3% 11 MP8733B 216 87% no
Total 2698sgmm
4.17sqin
80A
Tolerance Pricing Area Efficienc PMBus/
Rail Power Rail Vin (V) Vout (V) (%) lout (A) MPS part# 10ku ($) (mm2) vy 12C
MP2972 400
Raill  VCCINT 12 0.85 3% 80 MP86966 (4x) 374 90.5% yes
Rail2 VCCBRM, VCCINT_IO 12 0.85 3% 12 MP8733B 216 87% no
Rail3 VCCAUX, VCCAUX_IO, VCCADC 12 1.8 3% 7 MP8733A 4 216 92% no
Rail4 MGTYAVCC 12 0.9 3% 7 MP8733A => 216 87% no
Rail5 MGTYAVAUX 12 1.8 3% 0.6 MP2322 g 90 86% no
Rail6  MGTYAVTT 12 1.2 3% 16 MP8733B g 216 88% no
Rail9 VCCO [1.] HDIO, HPIO 12 3.3 5% 3 MP2326 O 90 85% no
Rail8 VCCAUX_HBM 12 25 3% 0.25 MP2322 90 88% no
Rail7 VCC_HBM 12 1.2 3% 11 MP8733B 216 87% no
Total 2124sgmm

3.28sgin

Please contact MPS for other configurations and accurate pricing XCZ Efﬁciency 90%. size 3.3t0 4 1SC|iI’l m P5®
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VU45P, VU4 7P

Discrete solution

Seq
1234567

Scalable

—— -

12Vin '0.85V @ 80-150A VCCINT

Controller (4-8x)

1
1
1
I MP2972 MP86966
1
i

PMBus Scalable

: 0.85V@ 20A VCCBRM,VCCNTIO
Lev@3a  VCCAUX, VCCAUX_IO, VCCADCE R
; 1.8V@ 0.1A MGTYAVCCAUX L
. 1.1-3.3V@ 3A VCCO [1.] HDIO, HPIO :
. 2.5V@ 0.25A VCCAUX_HBM :
: 1.2V@ 11A VCC_HBM :
VDD2@3A_ ., ppr_VTT
> DDR_VTTREF

mes
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Module based solutions for VU45P, VU4 7P

Smallest size

Tolerance Pricing Area Efficienc PMBus/
Rail Power Rail Vin (V) Vout (V) (%) lout (A) MPS part# 10ku ($) (mm2) vy 12C
MPM3695-100
Raill  VCCINT 12 0.85 3% 150 (2x) 900 85% vyes
Rail2 VCCBRM, VCCINT_IO 12 0.85 3% 12 MPM3695-25 230 86% yes
Rail3 VCCAUX, VCCAUX_IO, VCCADC 12 1.8 3% 7 MPM3695-10 0 160 88% yes
Rail4  MGTYAVCC 12 0.9 3% 7 MPM3695-10 s 160 82% yes
Rail5 MGTYAVAUX 12 1.8 3% 0.6 MPM3632C g 55 83% no
Rail6  MGTYAVTT 12 1.2 3% 16 MPM3695-25 = 230 84% yes
Rail9 VCCO [1..] HDIO, HPIO 12 3.3 5% 3 MPM3650 S 76 88% no
Rail8 VCCAUX_HBM 12 25 3% 0.25 MPM3606A 35 75% no
Rail7 VCC_HBM 12 1.2 3% 11 MPM3695-25 230 84% yes
Total 2076sgmm
3.21sqin
80A
Tolerance Pricing Area Efficienc PMBus/
Rail Power Rail Vin (V) Vout (V) (%) lout (A) MPS part# 10ku ($) (mm2) vy 12C
MPM3695-100
Raill  VCCINT 12 0.85 3% 80 (1x) 450 85% yes
Rail2 VCCBRM, VCCINT_IO 12 0.85 3% 12 MPM3695-25 230 86% yes
Rail3 VCCAUX, VCCAUX_l0O, VCCADC 12 1.8 3% 7 MPM3695-10 n 160 88% yes
Rail4 MGTYAVCC 12 0.9 3% 7 MPM3695-10 % 160 82% yes
Rail5 MGTYAVAUX 12 1.8 3% 0.6 MPM3632C g 55 83% no
Rail6  MGTYAVTT 12 1.2 3% 16 MPM3695-25 e 230 84% vyes
Rail9 VCCO [1..] HDIO, HPIO 12 3.3 5% 3 MPM3650 3 76 88% no
Rail8 VCCAUX_HBM 12 25 3% 0.25 MPM3606A 35 75% no
Rail7 VCC_HBM 12 1.2 3% 11 MPM3695-25 230 84% yes
Total 1626 sgmm

2.51sqin

Efficiency ~85%, size 2.5 to 3.2sqin

M modules have integrated inductorsm P5®

Simple, Easy Solutions”

Please contact MPS for other configurations and accurate pricing X;g
P
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VU45P, VU4 7P

Module solution

Seq
1234567
12Vin MPM3695-100 0.85V @ 80-150A  VCCINT = |
(2x) Scalable
M 0.85V@ 12A VCCBRM, VCCINT_IO AR
VCCAUX, VCCAUX_IO, VCCADC = | | |
MPM3695-10 SEERALCHL IR
MGTYAVCC i C
N MPM3695-10 SEREAICAL BRI
) . MGTYAVCCAUX i -
N MPM3632C 1.8V@ 0.6A —
11-3.3V@ 3A VCCO[1.]HDIO,HPIO | « | | @ |
Y MPM3650 3.3V@ 3 —_—
VCCAUX_HBM P
N MPM3606A 2.5V@ 0.25A = N
M 1.2V@ 11A VCC_HBM R
VDD2@3A . ppr vTT
» DDR_VTTREF

mes
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Design Details

Discrete Modules
« MP2972 « MPM3695-100
« MP86966 « MPM3695-25
« MP8733A « MPM3695-10
- MP8733B « MPM3650
- MP2326 « MPM3632C
« MP2322

« MP20075

Simple, Easy Solutions”



VCCINT 0.85V, 100 to 200A (Scalable)

Block Diagram

MP2972 + MP86966 (10 ph) 10 phases

- 100Ato 200A Continuous
- Suggested output inductance: 70nH*10phase (SCBJ abl e)
- Suggested output capacitance: 22uF*50

E-Fuse

2>—

33V

CPU
SCLK

sSpio
ALERT#
VRRDY1

MP2972

<

CAT_FLT# <_|

mes
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MP2972

OThe MP2972 is a dual loop digital

multi-phase controller that
provides power for the CPU core
of VR13.HC platforms and CPU
core based on AVSBus.

UKey features:

Provides 12 PWNMs in total and
can be configured up to 12-phase
operation,;

Auto phase shedding to improve
overall efficiency

PMBus/I2C & AVSBUS Compliant;
Switching frequency up to 3MHz.

Page 22

PWM12/PWM1_L2
PWM11/PWM2_L2
PWM10/PWM3_L2
PWMI/PWM4_L2
PWM8/PWM5_L2
PWM7/PWM6_L2
PWM6

PWMS5

PWM4

PWM3

PWM2

PWM1

VDD33

QFN-48 (6mm x 6mm)

VINSEN1

PSYS/VINSEN2/
VAUXSENSE

ADDR_PL/
CONFIG

IMON/CAT_FLT#

VOSEN2

VORTN2
CS11/CS2_L2

10

1

12

&| voo1s

-
w

»
N

-
-

B
@

-
o

&\ tsenz

<

16

-
«
Y
N

49
GND

18 19

IS
=

'S
o

N
-

g cs12cs1_L2
w
<N

w
©

CS10/CS3_L2
CS9/CS4_L2
CS8/CS5_L2
| cs7icse_L2
32| cse

31 css

30| cs4

29| cs3

28] cs2

27| cs1

26| VORTN1

25] VOSEN1

N
N
@
®

SDA_P
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MP86966

UThe MP86966 is a UTop view: Q1-phase PCB size including inductor:
monolithic half- T e o x omm) 4'321T:q1iinr:m

bridge with built-in

internal power . 82355 . 3
MOSFETs and U U U U U U U
gate drivers. It is
able to achieve o e =
70A of continuous s E“
VIN [ 25 | VIN
output current. = ="
PGND 5 23 PGND
PGND Dﬁ ; PGND
PGND 37 g PGND
PGND ja g PGND
PGND Dg g PGND
VDRVﬁ WVDRV
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Vin=12V, Vout=0.85V
Inductor: 70nH

Inductor DCR: 0.2mQ
Switching frequency: 700kHz
Auto phase shedding

Efficiency

92%

91%

g

89%

88%

87%

86%

85%

Efficiency Estimate

——Estimated Efficiency

~—— Estimated Loss

I

80

100
I0UT (A)

140 160

Loss(W)

mes

Simple, Easy Solutions”



Transient performance

* Vin=12V, Vout=0.85V

* Load step: 80A-200A-80A
« Slew rate: 100A/us

» Output capacitors: 22uF*50

lout
ffffffffffffffffffffffffffffff {T\ :
o 1 2.6%¢overshoot
| |
| \

\— 24% indershgot

10uSecs/div
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Layout & PCB Area

- PCB

0.75inches

area estimate: 1.45 sq inch
1.93 inches
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MP8733A

Schematics Package

it v, p—
vin [J ’ . ’ 'ININ BST SW[I' AAAS ﬁ oo e
R B . -
11T P o .
~ = MP8733A . osounes L
ST EN _"_1 2w
pa[] PGOCD . == Cour i s
Voo s L
e ::H= Y — TRERFF] 2 ,’I' PGND
e i =
= RGND |
£ n i o o
uooE j L A
TRK/RCF L: o . Lo i) -
es " ] s
. PGND  AGND o ! b

i R = .U

Efficiency

Efficiency
Forced CCM, 1,1uH, 800kHz
100
a0
= L~
; 80 ,
: B
=
w
] .
E 10 —NoutsSY = Waul=3IV
L e VoutzLIY Vot 8
60 —gui=l5V =—=Voul=lV |
gut=iN —(out=l B
50

o 2 4 B 8 w1z
OUTPUT CURRENT (A)
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MP8733B

Schematics Package

TOP VIEW

=LCosr VIN  SW
Vour 21]  jac}

VCC

18] PGND

MP8733B

7] penp
B mI PGND

PGND

Vosense-

ii] PenD

| PGND

i
2] PGND

11| PenD

Efficiency
Efficiency
Forced CCM, 0.4uH, 800kHz
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T —
85 3

=

< /
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(&)

E 70

w 65 e =5
60 —\ip=2.5V |
55 |, —io=1V
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0 10 15 20
OUTPUT CURRENT (A)

Page 29

Simple, Easy Solutions”



MP2326

Schematics Package
Ch
0.1EF
VIN TOP VIEW
12V _ BST L VOoUT GND
vi ATWH 3.3V/4A o
C1A o " = edIl T lllvec
2opF  Offfon ENo———"  pp2a2e Ris | a -
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= PG| 51 T7)FB
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Efficiency
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Schematics
UN . 2N BsT|Z c3
cilcnl ol Jjqu
10WF | 10uF| 0. 1pF
Iﬁ cl . sw
MP2322
e
R3
100kQ B
4dvee
GND
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Efficiency

Vin = 12V, Vour = 1.8V, L = 3.3uH, DCR = 9mQ
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Load current(A)
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VouT
3.3VIMA

MP2322

Package
TOP VIEW
GND |1 8 sw
N [2 7 BST
EN 3 777777777 6 PG
vee 14 5 e

QFN-8 (1.5mmx2mm)
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MP20075

Schematics
o 11?]1F |
1
1™ e
ICS 5 REF VITREF i oa aTTREF
Ig_mp MP20075 ToF
3.3V ics “lvorv  wrTsew
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EN ] L P wTT + Sy TTLDO)
oHD lcz
r IZ2|JF
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Package

TOP VIEW
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MPM3695-100

Schematics Package

9 10 11
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EE ¥ < 2<cHmmvzz - A-Ipamogo®x

Efficiency

12V INPUT EFFICIENCY
95.0
90.0
——
| B
> 80.0 w—\/OUT=0.78V, 600kHz ]
—_— s OUT=0.85V, 600KHz |
- s \/OUT=0.9V, 600KHzZ
700 w—\/OUT=1V, 600KHz ~ _|
: ' w—\/OUT=1.2V, 600kHZ
65.0 s \/OUT=1.8V, 600kHz el
' e \JOUT =3 3V, 1000kHz
60.0 1 | | 1 1 | 1

0 10 20 30 40 50 60 70 80 90 100
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MPM3695-100

Transient performance

Input voltage 12v
Output voltage 0.78V
Transient load step 96A
Slew rate 100A/us
Switching frequency 600kHz

Number of power modules |2
Maximum output current 200A
Ceramic output capacitor | 47uFx16 per module el e bV e Rl A I

6.3V 0805 : - !
_ +2 87%
SP-Cap output capacitor 220uFx8 total L

VOUT/AC = aks A ,
(20mv/div) ¢ | P o '

File Edl Vemu Han:Mcal Tng Dupl-y Cuuors Measure 1 Muk] m[ MyScoge Analyze l Lml-hes Help B E] @

-1.84%

; 20us/div
por [ S2A1een

(0.5mV/A) | ,
@zo‘amwaw 1MO §,:500M | l’w J 24.8mv ' 20.0ps/div 5.0MS/s 200.0ns/pt

(<)
|
|
|
1

- 20.0mV/div N By20.0M Preview Single Seq ‘
0 acqgs RL:1.0%

Value Mean Min Max St Dev Count  Info Auto April 02, 2019 13:19:51

@ Pr-Pk [36.8mv  [36.800003m [36.8m  [36am  Joo 1.0

@ Max [22.4mv  [22.400002m [22.4m [22.4m 0.0 1.0

@ Min 14.4mV  [14.4m -14.4m -14.4m 0.0 1.0

GGl High  [492mV  [49.200002m [49.2m 49.2m 0.0 1.0

Y Freq* 975.6kHz  [975.60976k [975.6k 975.6k 0.0 1.0 E:

mes
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MPM3695-25

Schematics Layout guidelines

000 O0oOoO0
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_ 35
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80 4 =~
o
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65 e W AN, W1V F =G O
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=+ =Vin“12V.Vo- 1V Fsw- 600K Solution size: 230mm?2
55
Vin=16W Vo=1V Faw=600K
50
a 5 10 15 20 25
Load Current{A)
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MPM3695-10

Schematics

PACKAGE REFERENCE

TOP VIEW

12V Input Efficiency

95 VIN [(=2e
90 e
/ ga— . Egn
. 85 / g :_=_jl |I II |._:_:
g //..-— S g = GND
> 80 — : |
o // i
8 5
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h 70 / VOUT=12V — B
/ e /O T=1 .8V
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s \JOU T=5V
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0 2 4 6 8 10

LOAD CURRENT (A) °
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Schematics

2 75V-A7V BST  sw vouT
VIN VIN 1VI5A
C1 vourt I o
l MPM3650 R1 c2
- 20k I
pGo—— 1pg FB ———WW— =
R4 R2
ENo————ENABLE (1]e] 30k
ss|—
—vee N
[a] [m]
=z =z
o (U]
o <
=

Efficiency

Efficiency VS. Load Current {12V VIN)

100

%

80

70
9\3
[y
g ——Vo=18V
= ——Vo=12V
£ so
L ——Vo=1V

40 —\0=33V

—Vo=5Y
30
20
o 1 2 3 5
Load Current(A)

Top Layer
Via @

Pads .

Page 37

MPM3650

Package
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Schemat

VIN=4V-18V
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Layout guidelines
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LOAD CURRENT (A)
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MPM3606A

Schematics Layout guidelines
BST 11 VIN
sw |45
VIN 12v 16] outlz.8 zswoaAvour
MPM3606A YT

WFFI 100k 22uF

EN 1 en I %L% 56pF
2vee FB
13&( 348k
18] o ne 0. 15,18, 20
PGND AGND
vi n-i
EffICIGncy Top Layer

1 Vou-r =2.5V 000

” Il

90 YIN= —
= VIN=12V
g % Wi A7
>
g 70

L

L
L —7
50

40 /

30

0.01 0.1 1

LOAD CURRENT (A) m P °
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MPS Contact Information

MPS contact Thomas.fenn@ monolithicpower.com

MPS Reference Design Team at referencedesign@monolithicpower.com

For general information
http://www.monolithicpower.com
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