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AU10P/15P Highest Power (MP5475-0031)

*Voltages in bold are default values ARTIX US+
(AU10/15P)

) 4

0.72/0.85V, 1-1.2A @ VCCINT, VCCBRAM/INT_IO

3-16Vin
. 1.8V, 0.5A =@ VCCAUX/ADC
1.2V, 3A ;@. VMGTAVTT
2.5/3.3V, 1.5A
:@ VCCo

Built in power sequencing

0.9V, 0.75A
1.8V, 0.15A @, VMGTVCCAUX

@ Power on sequence
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AU10P/AU15P
(MP5475 PMIC) EVB Connection
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AU10P/AU15P
VCCINT Ripple (MP5475 PMIC)
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U 4.2 mV peak-peak ripple at Standby
0 4.6 mV peak-peak ripple at Half load
Q 5.2 mV peak-peak ripple at Max load
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AU10P/AU15P
VCCINT Transient (MP5475 PMIC)

Prevu
i

soms 9.80mv

Step Load 0.35A — 0.9A — 0.35A, 10A/us T

50ms 25.4mv l

]
4.20mv ‘
—-6.50mV |

A10.7mV «-I
@ 5.00mvii @ 10.0mV )

1
Value  Mean  Min StdDev | — i, |
P23 25.6mv  25.2m  24.4m 512 300ns [z.suus/s J l @ 7 16 4mVJ
@ Low lo.4mv  10.1m  o.6om 1 = |15+~2.49971ms | {10k points
@ Peak-peak 4.80mv 3.80m
M 300V o -1.30m J
& vin 4.50mV_-4.90m _~6.50m 7391

2.62ms
2.63ms
AS548ns

e mimat PN |

& 5.00mViE 10.0mvV_&

Value Mean Std Dev
@ High 24.8mV  24.7m 2721 EO-UHS }[ZS-OMS/S ] s 16-4mVJ
@ Low 9.60mV  9.63m EM +¥2.56704ms 10k points
@D Peak—Peak 10.6mv  10.9m 916 @ 500mviy @ 100 b 6
& vax 3.90mv  4.32m 582 @uian  Seowv Ssem Som  Seem oo [Ao0s [ @ 7 o)

@D Min —6.70mV_ —6.57m 49614 @ Low 10.0my  10.0m  10.0m  10.0m U>~2.62470ms

X
@ Peak—Peak 6.60mV  6.60m  6.60m  6.60m
Max

@ v 2.30mv  2.30m  2.30m  2.30m 0. 15 Oct_2021
&P Min -4.30mV_-4.30m _-4.30m__-4.30m Bl 16:01:25

O Vout ripple -0.79% (-6.7mV) to +0.46% (3.9mV) with load
transient




AU10P/AU15P
VMGAVTT Ripple (MP5475 PMIC)

Standby Half Load Max Load

2000V ms 1.20mv
—2.20mv o 59.8ms -1.80mv
A150ns A2.60mV A150ns A

59.8m
59.8ms
A150ns

" o - = e - : ; e = "
— R oy o g T ; A o N T

|[750csrs ooV | (@ 5.00m T.00ps

value Mean  Min v | W2+59.8000ms _J11M points value Mean  Min Std Dev | \v59.8000ms
490u -35 3 3, @@ Max 1.30mv  973p -35

@ Min -2.13m  -35.7m m 1300t 2021 @ Min —1.70my —1.86m

& Peak—peak ) 2.62m __0.00 17:32:33

‘ 2.50GS/s H @ 7 72nupv‘

50GS/s 00
W pornts Jl

Value  Mean  Min Std Dev 9.8000ms Hm points
1.30mv 978y .7m 15.5m 427
ct 202

14 2 i —2.10mv -2.16m 15.5m 260p ‘ 4 0Oct 2021
@D Peak—Peak 3.00mv__2.84m 51.2 273 17:34:43 eak—Peak 3.40mv__ 3.14m 0 51.2m  361p 17:35:37

0 2.8 mV peak-peak ripple at Standby
Q 3.0 mV peak-peak ripple at Half load
Q 3.4 mV peak-peak ripple at Max load




AU10P/AU15P
VMGTVCCAUX Ripple (MP2002A)

Standby Half Load Max Load

59.8ms 1.00mv I [y ms 400V
-2.10mv ~1.30mv 5 59.8ms ~1.50mv
3.10mv ; ) INEI A1.90my

250G © S TG T T oo —_—
_ DO 5.00mv J[1.00ps 2.50G5/5 @ 7 2000V J[T.00ps 2.50G5/5 @ 7 2000V
Value 2 Min X »+59.8000ms ‘ ‘ 1M points alue 3 5! 1M points ‘ ‘ ‘ a 5! 1M points ‘ ‘ ‘
@ Max 100V 5 35.7m  15.5m Max Z35.7m — Mas 700y

h 33 s o A 5300
@ vin ~1.30mv -1.23m -35.7m 15.5m 170 @ oMVt I ot AlOctR2021
71 174051 17:45:02

s 2970 -
1.50mv -1.40m -3 5 7660 [140ct 2021
17:44:12

@D Peak—Peak 1.20mv__1.15m__0.00 51.2m 1.91m  0.00 @D Peak—Peak 2.20mV__ 1.79m Y 51.2m 5494

0 1.2 mV peak-peak ripple at Standby
Q 2.0 mV peak-peak ripple at Half load
Q 2.2 mV peak-peak ripple at Max load




AU10P/AU15P
VMGTYAVCC Ripple (MP20051)

Standby Half Load Max Load

59.8ms 100 59.8ms 2000V
o 59.8ms 1.30mv 59.8ms 1.30mv 59.8ms 1.60mv
A150ns Al.30mv A150ns Al.40my A150ns A1.80my

‘ [m] 59.8ms 0.00V

2.50G5/s (@ _5.00mvis, 2.50GS/s 2.50GS/s

Mean A Std Dev point: Mean i [ Std Dev 1M points in ax Std Dev points
—147p 15.5m  104p @ Max ~50.4p 15.5m  204p 1260 -300u  100m  122u
-1.30m -35. 15.5m  9.69u @ Min 1.3 -1.25m i 15.5m  108u -1.70mv -1.56m -1.70m -1.30m 195

@D Peak-Peak 1.20mV__1.15m 0. 51.2m 105y 17:49:5 @D Peak-Peak 1.40mV__ 1.20m 0. 51.2m 301y 17:51:11 3 1.80mV__1.56m __1.00m___1.80m__ 310u

0 1.2 mV peak-peak ripple at Standby
Q 1.4 mV peak-peak ripple at Half load
Q 1.8 mV peak-peak ripple at Max load




MP5475-Buck1
MP5475-Buck?2

MP5475-Buck3
MP2002A
MP20051
MP5475-Buck4

0.85V
1.8V

1.2V
1.8V
0.9V
3.3V

4.2mVpp
2.6mVpp

2.8mVpp
1.2mVpp
1.2mVpp
4.4mVpp

Ripple
Half load

4.6mVpp
3.6mVpp

3.0mVpp
2.0mVpp
1.4mVpp
4.6mVpp

AU10P/AU15P
(MP5475 PMIC)

Ripple
Full load

5.2mVpp
4.0mVpp

3.4mVpp
2.2mVpp
1.8mVpp
4.8mVpp

Pwr ON Seq

1 (0 ms)
2 (+1.9mS)

3 (+3.6mS)
4 (+3.76mS)
5 (+4.1mS)
6 (+5.6mS)
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AU10P/AU15P

(MPM54304 PMIC Module)

Seq
1234567
MPM54304-002B
(PMIC Module) A
VAN 0.72/0.85V, 1.0-1.2A > . veowt
Vin 3.5V-5.5V ! E 2 i VCCBRAM, INT_IO
12C Vout3 (2A) 1.8V, 0.354 > P VCCAUXVCCAUXIO, VCCADC
Voutz (3a) AR > VMGAVTT
Vin EN 1.8V, 0.15A -
MP2002A oo > VMGTVCCAUX
vin —>[® 0.9V, 0.75A i
MP20051 » | VMGTYAVCC
PG :
Voutd (2A) 1.0-3.3V, 1.5A :i VCCO
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AU10P/AU15P
(MPM54304 PMIC Module) EVB Connection

.

Ve jﬁ’
1 " i

Monolithic Power System:
MP2002 Demo Board

*] Evz002DD-01A
www.mps—ic.com

GN
4
7Bl MPS Confidential
For Customer Use Only
Made in China

upuT2

et
@umsmsaw]r 33 = UouTSENSEQY, |
= I\;J

©

= a
(@ urnsenp e o

GNlj VOUT




AU10P/AU15P
VCCINT Ripple (MPM54304 PMIC Module)

250M5/5 @ \ 100uv
ms J{ ok points J{ \

[130a 2021‘ = 19 Oct 2021
15:18:40 n 15:19:00

0 7.6 mV peak-peak ripple at Standby
Q 7.8 mV peak-peak ripple at Half load

Q 8.6 mV peak-peak ripple at Max load
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AU10P/AU15P
VCCINT Transient (MPM54304 Module)

75.0mv
50.2mv
smv

2.68ms
A233ps

{ [ 2.45ms
| O

@ 10.0mvy @ 10.0mv &
Mean  Min Max Std Dev —_—
@ High / 25.0m  25.0m  25.0m  0.00 [Mws [soomszs I
Low 9.8 9.80m  9.80m  9.80m 0++2.50016ms 10k points
@ Peak-Peak 15.6my  15.6m  15.6m  15.6m
@ Max 3.40mv  3.dom  3.40m  3.dom
12.2mv_~12.2m _-12.2m _~12.2m_0.00

75.0mv
50.2mv

LA PIYRIY Aol 2.63ms
AR A MR AS60ns A24.8mv

."‘\.’/"“\\v’.w\-r-\ff

M b AR AR AR A

il Y

&P 10.0mvis 10.0mvV_ &
Value Mean i std Dev :
@& High 25.0mv 23.5m 1. 5.71m 40.0s ] [ZS-UMS/S
& Low 9.80mv  9.02m . 2.86m W+v2.56920ms 10k points
&P Peak—Peak 24.8mv  21.9m . 4.12m
.. o . ‘

Mean StdDev |
@ High v 25.0m m 4m 2004 2.00us [W‘M% ]‘ @ s Zm\']
@ Low 9.8 9.80m 9.80m  0.00 U-+v2.62508ms _JiL10k points

@ Peak-peak 15.6mv  17.8m y 19.6m  1.92m
& Max

11.6m 9.401 13.4m 1.92m ‘HO(( 2021
@ Vin —6.20my_~6.20m _~6.20m _~6.20m_0.00 16:46:28

O Vout ripple -1.4% (-12.2mV) to +1.5% (12.6mV) with load
transient




@ Min
& Peak—peak

Value
2.30mv
—6.30mv
8.60mY

Mean
2.50m
—6.17m
8.68m

Standby

Min ™
2.30m  3.10m
—6.30m  —5.90m
8.60m  9.20m

261
1700
1461

AU10P/AU15P
VMGAVTT Ripple (MPM54304 Module)

Half Load Max Load

59.8ms
59.8ms
A150ns

—6.80mv

2.50mv
A10.3mV

—6.60mv

59.8ms
A9.10mV.

59.8ms
A150ns

0GS/s

.5000ms )i points Stapev

Value Mean Min Max
3.90mv  3.73m  2.10m  4.50m
1omv -7.11m -7.50m -5.90m

in -7
@D Peak—Peak 11.0mv__ 10.8m _ 8.20m _ 11.6m

Std Dev)

334

1771
10.4m 2944

Value Mean Min
2.50mv  2.65m  2.10m
-6.90mv 92m  —7.10m
9.40mV__ 9.56m _ 8.20m

89.74
243

0 8.6 mV peak-peak ripple at Standby
0 9.4 mV peak-peak ripple at Half load

Q 11.0 mV peak-peak ripple at Max load



AU10P/AU15P
VMGTVCCAUX Ripple (MP2002A)

Standby Half Load Max Load

59.8ms 1.00mv I [y ms 400V
-2.10mv ~1.30mv 5 59.8ms ~1.50mv
3.10mv ; ) INEI A1.90my

250G © S TG T T oo —_—
_ DO 5.00mv J[1.00ps 2.50G5/5 @ 7 2000V J[T.00ps 2.50G5/5 @ 7 2000V
Value 2 Min X »+59.8000ms ‘ ‘ 1M points alue 3 5! 1M points ‘ ‘ ‘ a 5! 1M points ‘ ‘ ‘
@ Max 100V 5 35.7m  15.5m Max Z35.7m — Mas 700y

h 33 s o A 5300
@ vin ~1.30mv -1.23m -35.7m 15.5m 170 @ oMVt I ot AlOctR2021
71 174051 17:45:02

s 2970 -
1.50mv -1.40m -3 5 7660 [140ct 2021
17:44:12

@D Peak—Peak 1.20mv__1.15m__0.00 51.2m 1.91m  0.00 @D Peak—Peak 2.20mV__ 1.79m Y 51.2m 5494

0 1.2 mV peak-peak ripple at Standby
Q 2.0 mV peak-peak ripple at Half load
Q 2.2 mV peak-peak ripple at Max load




AU10P/AU15P
VMGTYAVCC Ripple (MP20051)

Standby Half Load Max Load

59.8ms 100 59.8ms 2000V
o 59.8ms 1.30mv 59.8ms 1.30mv 59.8ms 1.60mv
A150ns Al.30mv A150ns Al.40my A150ns A1.80my

‘ [m] 59.8ms 0.00V

2.50G5/s (@ _5.00mvis, 2.50GS/s 2.50GS/s

Mean A Std Dev point: Mean i [ Std Dev 1M points in ax Std Dev points
—147p 15.5m  104p @ Max ~50.4p 15.5m  204p 1260 -300u  100m  122u
-1.30m -35. 15.5m  9.69u @ Min 1.3 -1.25m i 15.5m  108u -1.70mv -1.56m -1.70m -1.30m 195

@D Peak-Peak 1.20mV__1.15m 0. 51.2m 105y 17:49:5 @D Peak-Peak 1.40mV__ 1.20m 0. 51.2m 301y 17:51:11 3 1.80mV__1.56m __1.00m___1.80m__ 310u

0 1.2 mV peak-peak ripple at Standby
Q 1.4 mV peak-peak ripple at Half load
Q 1.8 mV peak-peak ripple at Max load




MPM54304-Buck1
MPM54304-Buck3

MP54304-Buck?2
MP2002A
MP20051
MPM54304-Buck4

0.85V
1.8V

1.2V
1.8V
0.9V
3.3V

7.6mVpp
12.6mVpp

8.6mVpp
1.2mVpp
1.2mVpp
19.2mVpp

Ripple
Half load

7.8mVpp

13mVpp

9.4mVpp
2.0mVpp
1.4mVpp
19.2mVpp

AU10P/AU15P
(MPM54304 PMIC Module)

Ripple
Full load

8.6mVpp

14mVpp

11.0mVpp
2.2mVpp
1.8mVpp
19.8mVpp

Pwr ON Seq

1 (0 ms)
2 (1mS)

3 (2mS)

4 (2.16mS)
5 (2.5mS)
6 (3.2mS)
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AU10P/AU15P/AU20P/AU25P

(MP5416 PMIC)

Seq
1234567
MP5416-00AE
(PMIC) IR
0.72/0.85V, 1.0-1.2A . | 1 1 1 vcaNT
. Buck1 (4.5A) g oo VCCBRAM, INT_IO
Vin 2.8V-5.5V ' P
12C Buck2 (2.5A) MUECARRORCETY » | | | VCCAUXVCCAUXIO, VCCADC
Buck3 (4a) BLEAMRS) > VMGAVTT
Built in power P
sequencing 1.8V, 0.15A ‘
LDO2 (0.3A) > VMGTVCCAUX
0.9V, 0.75A |
Bucké4 (2A) » | VMGTYAVCC
> 1.0-3.3V, 1.5A :
y "N MP2183C w VCCO
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AU10P/AU15P/AU20P/AU25P
(MP5416 PMIC) EVB Connection
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AU10P/AU15P/AU20P/AU25P
VCCINT Ripple (MP5416 PMIC)

Standby Half Load Max Load

2.49ms —T.aamv_ |
2 -1

6!
Al.28mv

H =T . ‘ @ ~ -720pv
S can (S—

J[z0
10k points

I 0.0 M M0 [15¢ 1
—1.40m —1.24m_ 66.84 17:52:38

0 1.2 mV peak-peak ripple at Standby
Q 1.2 mV peak-peak ripple at Half load

Q 1.2 mV peak-peak ripple at Max load



AU10P/AU15P/AU20P/AU25P
VCCINT Transient (MP5416 PMIC)

Step Load 0.35A — 0.9A — 0.35A, 10A/us

""*wh.mm_“_
et A

4.40mV
—6.60my
All.omv

@ 10.0mVAE @) 10.0mV &
Mean Min Max Std Dev S —
25.2m  25.0m  25.8m 23 §00ns esr
9.75m 9.40m 9.80m 3 §+v2.49978ms 10k points
@D Peak—Peak 6.80mvV 6.72m 6.40m 7.20m
Max 200uV 1360 200 200
A ~7.00mV_-6.86m —7.00m —6.60m

6 zems  amv
5 10.2mv
i Wi B kg 253605 SSH2iny

AR A A A A sy P AN A b

@ 10.0mvhy @ 10.0mV &

value Mean Std Dev
& High 25.8mv  25.3m 246p 40.0ps 25.0M5/s & 7 19.2mv
& Low 9.80mv  9.80m 0.00 ~2.56920ms 10K points
@ Peak—Peak 11.2mv  11.1m . . 322p
@ Max 4.60mv  4.47m 191u @ o @ 00w T )

Min —6.60mY_ —6.61m 265 Value  Mean Max Std Dev

[ 1] U

@ High 25.0mv  25.3m 25.8m 309 800ns ] 1.25G5/5 J L @ / 10.2mv]
@ Low 9.80mV  9.49m 9.s0m 17 v2.62477ms ) [10k points

@ Peak—Peak 6.80mV  6.89m 7.20m

@ Max 4.60my  4.76m 4.6 5.00m (15 0ct 2021
@ Min —2.20mV_-2.13m _-2.20m _—1.80m 16:32:50

Vout ripple -0.78% (-6.6mV) to +0.5% (4.6mV) with load transient




AU10P/AU15P/AU20P/AU25P
VMGAVTT Ripple (MP5416 PMIC)

Standby Half Load Max Load

59.8ms 2000V 59.8ms
59.8ms —2.20mv 59.8ms
A150ns

50.8ms 0.00V
A150ns A2.40mV

59.8ms -2.20mv
Al50ns A2.20mv

Jocs Tomv
1M points e Mean  Min
1004 900

-2.70m -

@ 5.00mv 2.50GS/s 5.00mV A s OmV Ay
Min Ma M Doints gl value Mean in [ Std Dev | W»Y59.8000ms
ax S00pV  448p 100p 900u 111p
—2.30m  -2.70m 10m  37.9u 202 i
2.60 @D Peak—Peak 2 v m__ 2.60m 40m

(1] I 100p 900
@ Min = / om -2.10m 1 -2
@D Peak-Peak 2.60 3.20m 207 11 2.75m 60m _ 3.20m __110p

0 2.6 mV peak-peak ripple at Standby
Q 2.8 mV peak-peak ripple at Half load
Q 2.8 mV peak-peak ripple at Max load




@ Peak-Peak

value
300UV

—1.10mv

S00uV.

Mean

Standby

Min Mas
900
-900u
3.40m 2054

‘ 2.50GS/5 H [ 1]
3000m

59.8ms
59.8ms -2.50mv
A150ns A3.50mv

1-Tomv ]
1M points

[1a.0ct 2021
17:05:46

@ Peak-Peak

alue
—100pv.
-1.50mv
1.40mV

AU10P/AU15P/AU20P/AU25P
VMGTVCCAUX Ripple (MP5416 PMIC)

Mean
36.44
-1.20m
1.33m

Half Load

900
-900u
3.40m 1474

0 0.8 mV peak-peak ripple at Standby
Q 1.4 mV peak-peak ripple at Half load

Q 1.4 mV peak-peak ripple at Max load

59.8ms
59.8ms

A150ns A3.50mv

points

14 Oct 2021
17:07:08

@ 7 -s00pV |

Max Load

1.00ps

B
-500u  900p
2.70m  —900u
$00u  3.40m

000ms

59.8ms
59.8ms
A150ns

2.50GS/S
1M points

200V
-1.70mv
A1.50mV

@ 7 soopv

[13.0d 2021
17:08:05




AU10P/AU15P/AU20P/AU25P
VMGTYAVCC Ripple (MP5416 PMIC)

Standby Load Max Load

59.8ms 600V 59.8ms 600uV O 59.8ms
59.8ms -2.30mv 59.8ms -2.60mv sms
A150ns A2.90mv Alsons A3.20my Al50ns

J[z50ssss @ / -800uv | v 2.50G5/s 0 J(1.00us J[z50es @ 7 -8oouv
alue Mean  Min Max Std Dev [AU>Y59.8000ms Q1M points M _______ Value Mean  Min Max st i+>359.8000ms _QUiMpoints value Mean  Min Max std De i+ >59.8000ms _JUIM points QL __________
7000V 7254 -500u  900u 153y 7000V 8744 -5 1.10m 7004V 7874 -500u  1.10m
-2.30mv -2.40m -2.70m -900u 158 C -2.50mv -2.50m -2.70m  —900u @ Min -2.70mv -2.60m —2.70m  —900u 14 0ct_2021]
Peak-Peak 3.00mV__3.12m _ 800u _ 3.40m _ 270u 06 3.20mV_3.37m _ S00u __ 3.60m : @ Peak—Peak 3.40mV__ 3.30m __ 800u __ 3.60m__ 164u 17:16:38

0 3.0 mV peak-peak ripple at Standby
Q 3.2 mV peak-peak ripple at Half load
Q 3.4 mV peak-peak ripple at Max load




MP5416-Buck1
MP5416-Buck?2
MP5416-Buck3
MP5416-LDO2
MP5416-Buck4
MP2183C

0.85V
1.8V
1.2V
1.8V
0.9V
3.3V

AU10P/AU15P/AU20P/AU25P
(MP5416)

1.2mVpp
3.2mVpp
2.6mVpp
0.8mVpp
3mVpp
6mVpp

Ripple

Half load

1.2mVpp

3.24mVpp

2.8mVpp
1.4mVpp
3.2mVpp
6.4mVpp

Ripple
Full load

1.2mVpp
3.56mVpp
2.8mVpp
1.44mVpp
3.44mVpp
6.8mVpp

Pwr ON Seq

1 (0 ms)

2 (2.0mS)
3 (4.0mS)
4 (6.0mS)
5 (8.0mS)
6 (120mS)

mes
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ZU1/2/3 Minimum Rails

(MP5475 PMIC)

12345

MP5475
(PMIC) ;

| 0.72/0.85V, 2.0-4.2A » VCCINT, VCCBRAM, VCCINT_IO,

Vin 2.8V-5.5V i VCC_PSINTLP, VCC_PSINTFP,
0 VCC_PSINTFP_DDR
12C 1.8V, 0.5-1.0A RIEERE VCCAUX, VCCAUX_IO,
Buck2 (64) SERERE VCCADC, VCC_PSAUX, VCC_PSADC,
= i VCC_PSDDR_PLL
MP2002A IMEAMIALY >

VCC_PSPLL
Built in power PG

sequencing

1.0-1.5V, 2A

B A

Buck3 (6A) VCCO_PSDDR, DDR_VDDQ/VDD

1.8-3.3V, 0.5A

Buck4 (6A)

VCC_PSIO

mes



ZU1/2/3 Minimum Rails

(MP5475 PMIC) EVB Connection

MP5475

6S' N UBULK_DIS GNDsense3 LDO_1.

® 399 9@

o 2% | CN L
S0 URAK_DIS WIS VBIAS ULO_STL G

oo ot - o ®
N KCSEN BUCKDSEN GNDSEN
J4

mes
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ZU1/2/3 Minimum Rails
VCCINT Ripple (MP5475 PMIC)

A AN AN A ' N AN

zomss )| @
10k points

U 4.2 mV peak-peak ripple at Standby
0 5.0 mV peak-peak ripple at Half load

Q 5.6 mV peak-peak ripple at Max load

mes



ZU1/2/3 Minimum Rails
VCCINT Transient (MP5475 PMIC)

@

Step Load 2.1A — 3.15A — 2.1A, 10A/us

P b st A
%,
P

L

=14.0mv
9.20mv
A23.2mv

@ 20.0mvii @ 20.0mV &

Mean Min Max std Dev |-
@ High 80.4mV  85.6m  80.4m  90.8m  3.63m 2.00p5 ][sowm ][ 2 ﬁnw]
@ Low 50 rom 49.2m S3i2m  1.52m  |W2v2.50036ms J{1ok points
@ Peak-Peak ) 18.5m  13.6m  24.0m  3.31m

@ Max 1.42m  -3.60m 4.40m  1.35m [1500[ 2021
@ Vin ~20.4my_—17.0m_-27.6m _-13.2m _3.77m 16:09:27

T10mv
2.6 134my
A1.06ps A24.0mv.

@ 20.0mvhe @B 20.0mV &

Value Mean Std Dev
@& High 88.4mv  88.6m 444p 0.0ps 25.0MS/s ® 5 65.6my
@& Low s3.2mv - 53.2m 0.00 +~2.58480ms 10k points
@D Peak—-Paak 24.0mv  23.8m 1.20m — .
& Max 10.8my  9.84m 766 @ 20.0mvih @ 20.0mV & )

: val Mean  Min Max Std Dev

& Min —13.2mv —14.0m S08M @ High 5 /) $8.4m  88.4m  £9.2m 46 2.00ps 1[500!\45{5 ] [ vmn]
@ lov 3 s32m  53.2m a>v2.62544ms_J {10k points

@ Peak-Peak 16.4m  15.2m

& Max 9 /10.5m  9.20m

@ Min —6.00my_—5.87m _—6.80m

O Vout ripple -1.6% (-13.2mV) to +1.3% (10.8mV) with load
transient




AU10P/AU15P/AU20P/AU25P
(MP5475 PMIC)

Vo Ripple Ripple Ripple Pwr ON Seq
No load Half load Full load

MP5475-Buck1 0.85V 4.2mVpp 5.0mVpp 5.6mVpp 1 (0 ms)
MP5475-Buck?2 1.8V 2.6mVpp 3.4mVpp 3.6mVpp 2 (1.9mS)
MP5475-Buck3 1.5V 2.8mVpp 3.2mVpp 3.4mVpp 3 (3.6mS)
MP2002A 1.2V 1.2mVpp 2.0mVpp 2.0mVpp 4 (3.76mS)
MP5475-Buck4 3.3V 4.4mVpp 5.6mVpp 6.0mVpp 6 (5.6mS)

mes



ZU1/2/3 Minimum Rails

(MPM54304 PMIC Module)

Seq
MPM3864 12345
PG oo

MPM54304 -002B
(PMIC Module)

VCCINT, VCCBRAM, VCCINT_IO,

Y

EN 0.72/0.85V, 2.0-4.2A i VCC_PSINTLP, VCC_PSINTFP,
Vin 3.5V-5.5V g VCC_PSINTFP_DDR
VCCAUX, VCCAUX_IO, VCCADC,
12C Venanery 1-8V, 0.5-1.0A > VCC_PSAUX, VCC_PSADC,
P VCC_PSDDR_PLL
Vout3 (2A) 1.2V, 0.1A : VCC PSPLL
Built in power

sequencing Vout2 (3A) 1.1-1.5V, 2A S

¥ | VCCO_PSDDR, DDR_VDDQ/VDD
1.8-3.3V, 0.5A R

Vout4 (2A) VCC_PSIO

GPIO/PG

mes
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ZU1/2/3 Minimum Rails
VCCINT Ripple (MPM3864 Module)

Standby Half Load Max Load

1.50mv H E 1.60mv 2.58ms 1.80mv
-2.70mv ; —2.60mv 2.58ms —2.80mv
Ad.20mv A4.20mv A520ns A4.60mV

F\V/\ AN

\WoNw

(@ s.00mvie

Value e
@ Peak-Peak 4.20mV  4.53m  4.20m  5.00m  361u
@M 1.60my  1.71m  1.40m  2.00m  247j
@ Min 2.60my_-2.82m _-3.00m _-2.60m

00 soows7s [ @ 7 2004 B soows/s [ @ 7 2004 5.00mvVAi
Mean Min Std Dev | \I»v2.57948ms Jl10kpoints JI Value ean Min q Std De 8 10K points
@D Peak—Peak 4.40mv 4.40m 4.40m 4.40m 0.00

M 1.60mv  1.60m  1.60m  1.60m  0.00
& Min

15 0ct 2021]
1564 omy_-2.80m _-2.80m _-2.80m

alue Mean vin [ T
@ reak-peak 4.80mV  4.90m  4.80m  5.00m  115u

@ va 2.00mvV  1.95m  1.80m  2.00m  100p ‘
0.00 05 @ " 2.80mV_-2.95m _-3.00m _-2.80m 100l

500MS/s ‘ ‘

@ 7 20047
10K points

ct 2021
0:50

Q 4.2 mV peak-peak ripple at Standby
Q 4.4 mV peak-peak ripple at Half load
Q 4.8 mV peak-peak ripple at Max load




Step Load 2.1A — 3.15A — 2.1A, 10A/us

2.31ms

O
(@] 2.57ms

A267us

—10.6mv
7.80mv
Al18.4mV

10.0mVivh

20.0mv &

@& High
&) Low
@B Peak-Peak
@ Vax
& Min

value
91.2mv
55.2mVv
18.4mv
8.00mv
—10.4mv

Mean
91.2m
56.3m
19.2m
8.12m
—11.0m

std Dev
189
7764
673n
6460
3771

40,018
0+v2.43696ms

)

25.0MS/s
10k points

Ry S&Omv}

Stop

ZU1/2/3 Minimum Rails
VCCINT Transient (MPM3864 Module)

@

MAMAAARAMVAMAMAMANAA

@ 10.0mvie @ 20.0mv &

Mean
@ tHigh s v 89.6m
@ Low 55 55.2m
@ Peak—Peak v 12.8m

1.6 1.60m
—11.2m

Max
89.6m
55.2m
12.8m
1.60m
—11.2m

2.37ms 160my

2.37ms 123mv
A1.04ps

A36.8mv

v‘\,’ WWMAAAAAAAAANABAN]

W ,’Vv

StdDev |
00

700 [zsuMs/s @ ~ s6.omv
i+v2.37426ms | | 10k points

@ 0.omvis @ Z00mv
v Mean

@ High
Low 5.2my n
@ Peak-Peak 13. JERL

9.20m
@ vin 4.00mV_-4.00m

Min Max
3 89.6m

Std Dev
0.00
0.0

2.50ms 123my
2.50ms 160my
A1.04ps

)

4.00us ‘ 250MS/5 ‘ @ . 60.0mv
G>+2.49952ms | {10k points J

[\Suc[ 2021
1 10

O Vout ripple -1.2% (-10.4mV) to +0.9% (8.0mV) with load transient




AU10P/AU15P/AU20P/AU25P
(MPM54304 PMIC Module)

Vo Ripple Ripple Ripple Pwr ON Seq
No load Half load Full load

MPM3864 0.85V 4.2mVpp 4.4mVpp 4.8mVpp 1 (0ms)
MPM54304-Buck1 1.8V 15.2mVpp 15.2mVpp 23mVpp 2 (1ms)
MPM54304-Buck3 1.2V 9.6mVpp 10mVpp 10mVpp 3 (2mS)
MPM54304-Buck?2 1.5V 10.8mVpp 11.6mVpp 12mVpp 4 (3mS)
MPM54304-Buck4 3.3V 20mVpp 21mVpp 21.6mVpp 5 (4mS)

mes



ZU1/2/3 Minimum Rails

(MP5416 PMIC)

Seq
12345
MP5416-00AD
(PMIC) 5
0.72/0.85V, 2.0-4.2A . VCCINT, VCCBRAM, VCCINT IO,
Buck 1(4.5A) >
Vin 2.8V-5.5V ! VCC_PSINTLP, VCC_PSINTFP,
T VCC_PSINTFP_DDR
12C 1.8V, 0.5-1.0A N VCCAUX, VCCAUX_IO,

Buck2 (2.5A)

i A

VCCADC, VCC_PSAUX, VCC_PSADC,
VCC_PSDDR_PLL

TN 12V, 0.1A

Y

VCC_PSPLL
Built in power

sequencing

Buck3 (4A) 1.0-1.5V, 2A

N

N

VCCO_PSDDR, DDR_VDDQ/VDD
1.8-3.3V, 0.5A

Buck4 (2A)

VCC_PSIO

mes



ZU1/2/3 Minimum Rails

(MP5416 PMIC) EVB Connection

MP5416

mes



ZU1/2/3 Minimum Rails
VCCINT Ripple (MP5416 PMIC)

Standby Half Load Max Load

—1.32mvy | s | 2 —1.44mv
80.0uv. : s : @ ~160pv
Al.24mV ; / ! : s Al1.28mv

IErse N

Min §+>2.49952ms QL 10k points _ i ax >2.49952ms _ji 10k points Mean  Min
9604 ak—Pe [ 1] K 1. 1.15m
-360u 2 pv . ) 89
—1.40m

0 1.28 mV peak-peak ripple at Standby
O 1.28 mV peak-peak ripple at Half load
Q 4.8 mV peak-peak ripple at Max load




ZU1/2/3 Minimum Rails
VCCINT Transient (MP5416 PMIC)

Ko T

Step Load 2.1A — 3.15A — 2.1A, 10A/us B I ER

Stop a

P Semmrat Tt e = ey g A ey i Pl

[@ z0.0mviy @ 20.0mv % )

Ty |
5, "L value Mean Min Max std De -
AN P L |G | i
@ Peak—Peak 16.0mvV  16.0m 16.0m 16.0m 0.00
@ Max 0, 400u 400p 400 0.00 15 Oct_2021
& Min —15.6mV_—15.6m_—15.6m —15.6m_0.00 16:27:3
Stop. a - 1
..
‘ 2.62ms 58.0mv
06 263ms s5.4mv
L e i A1.02us A30.4mV.
i
1
; py e .
@ 20.0mviEs @ 20.0mY & )
value Mean Min Max Std Dev |
@ High 90.8mV  90.8m  90.8m  90.8m  0.00 EO-OHS ][ZS-DMS_/S ] I 65-6mV]
@ Low 53.2mv  53.2m  53.2m  53.2m  0.00 ¥2.57280ms 10k points

@D Peak—Peak 25.6my  25.6m 25.6m 25.6m 0.00

10.8mv 10.8m 0.00 @ 20.0mVih @ 20.0mV & )

Value  Mean  Min  Max  stdDbev
—-14.8mVv -14.8m 0.00 @ High 90.8mV  91.0m  90.8m  91.6m 4004 2.00ps ][snwlws ] e 5 bs.meJ
@ Lov 532mv  S34m  53.2m  Sdom 4004 ~2.62460ms |10k points
@ Peak-Peak 16.8mV  16.0m  15.2m  16.8m 653y
€ Max 12.4mv  11.6m  10.8m ¥ 653 15 Oct 2021
& Min —4.40mV_—-4.40m_-4.40m_-4.40m_0.00 16:28:19

O Vout ripple -1.7% (-14.8mV) to +1.3% (10.8mV) with load
transient



ZU1/2/3 Minimum Rails
(MP5416 PMIC)

Ripple Ripple Pwr ON Seq
Half load Full load

MP5416-Buck1 0.85V 1.28mVpp 1.28mVpp 1.28mVpp 1 (0 ms)
MP5416-Buck?2 1.8V 3.2mVpp 3.52mVpp 3.4mVpp 2 (2mS)
MP5416-LDO2 1.2V 0.8mVpp 1.0mVpp 1.2mVpp 3 (4mS)
MP5416-Buck3 1.5V 2.6mVpp 2.68mVpp 2.76mVpp 4 (6m3S)
MP5416-Buck4 3.3V 5.4mVpp 5.28mVpp 5.6mVpp 5 (8mS)

mes



mes



AU20P/AU25P

(Modules)

Seq
12345 6 7
MPM3683-7 0.72/0.85V. 4-6A AVE i i i i i 3 VCCINT
- —n 0 1 | | VCCBRAM,INT_IO
ﬂ — s P

MPM54304
(PMIC Module)

Vin 3.5V-5.5V VRe -8V, 0.35A VCCAUXVCCAUXIO, VCCADC

Y

Vout1 (3A)
Vout2 (3A) : VMGAVTT
Built in power "
sequencing 1.8V, 0.15A
VMGTVCCAUX
Vout4 (2A) —» | VMGTYAVCC

GPIO/PG

> 1.0-3.3V, 1.5A ?
ENMPM3822C 0-3.3V, 1.5 5 VCCO

mes



ZU1/2/3 Full Pwr Mgmt

MP5416

(PMIC)

Buck2 (2.5A)

LDO2 (0.3A)

Vin 2.8V-5.5V

12C
LDO3 (0.3A)

Built in power

sequencing Buck4 (2A)

LDO4 (0.3A)

Buck3 (4A)

Buck1 (4.5A)

(Lowest Cost)

Seq

123456789

0.85V, 0.7A

Y

1.8V, 0.15A

N

1.2V, 0.35A |

Y

@

0.85V, 1.4A

N

1.8V, 0.1A

e W = m oo e

1.1-1.5V, 2A

e W e o e

0.72-0.85V, 1.0-3.5A

N

Note1: Use MP5416 internal LDO3 if <300mA;
Use MP2181C if >300mA

© VCC_PSINTLP

© VCC_PSAUX, VCC_PSADC

| VCC_PSPLL
| VCCO_PSIO

~ VCC_PSINTFP, VCC_PSINTFP_DDR
- VCC_PSDDR_PLL
~ VCCO_PSDDR, DDR_VDDQ/VDD

VCCINT, VCCBRAM, VCCINT_IO

-, §
T I ol — - 044 >

VCCAUX, VCCAUX_IO, VCCADC

mes



AU10P/AU15P

(Modules?2)

Seq
1234567
MPM54304
(PMIC Module) P
VAN NEI) 0.72/0.85V, 1.0-1.2A : . VCCINT
Vin 3.5V-5.5V @ 1 | ; ‘, VCCBRAM, INT_IO
26 @ i
Vout3 (2A) B > VCCAUXVCCAUXIO, VCCADC
Voutz (3) B > | VMGAVTT
Built in power oo
sequencing 1.8V, 0.15A o
> VMGTVCCAUX
0.9V, 0.75A i
Vout4 (2A) > VMGTYAVCC
GPIO/PG
— B i
v ENMPM3822C 1.0-3.3V, 1.5A ,, vceo

mes



ZU1/2/3 Full Pwr Mgmt

(Smallest Size)

Seq
123456789

» . . . | VCC_PSINTLP

N

© VCC_PSAUX, VCC_PSADC

—» | | vce_pspLL

| VCCO_PSIO

. 0.85V, 0.7A
B \viPv3si14C
Y PG
. 1.8V, 0.15A
MPM3814C
PG
= 1.2V, 0.35A
MPM3814C .
o 1.8-3.3V, 0.5A
MPM3814C
- PG
. 0.85V, 1.4A
MPM3822C .
1.8V, 0.1A
EN
MP8904
PG
MPM54304
(PMIC Module)
EN
Vin 3.5V-5.5V Vout2 (2A) 1.1-1.5V, 2A

Y

= | VCC_PSINTFP, VCC_PSINTFP_DDR

—» | VCC_PSDDR_PLL

12C

Vout1 (3A) 0.72-0.85V, 1.0-3.5A

| VCCO_PSDDR, DDR_VDDQ/VDD

Built in power
sequencing

Vout2 (3A) [

V| 1:8V, 0.4A

VCCINT, VCCBRAM, VCCINT_IO

GPIO/PG

| VCCAUX, VCCAUX_IO, VCCADC

mes
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