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MP5470-0014 Power Tree

SPARTAN 7

1.0V, 2.5A >@ VCCINT, VCCBRAM
4-16Vn 1.8V, 0.5A >@ VCCAUX, VCCADC

1.8, 2.5A =@) VCC_I0

1.35, 2A ;@ VCC_DDR

Built in power sequencing

@ Power on sequence
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MP5470-0014 DC Output Voltage

Rail Name Power Sequence Design Target (V)

Buck 1 VCCINT, VCCBRAM 1 1.0V
Buck 2 VCCIO 3 1.8V
Buck 3 VCCAUX, VCCADC 2 1.8V
Buck 4 VCCDDR 3 1.35V
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MP5470-0014 Test specs

Slew
Step load Rate

Rail Name

VCCINT,
VCCBRAM

VCCIO

VCCAUX,
VCCADC

VCCDDR

MPS Part#

MP5470-0014
(Buck 1)

MP5470-0014
(Buck 2)

MP5470-0014
(Buck 3)

MP5470-0014
(Buck 4)

12V

12V

12V

12V

Max
1.0V 2.5A

1.8V

1.8V

1.35V

1.0A

0.5A

2.0A

1.25A->1.88A->1.25A

0.5A—-0.75A—0.5A

0.25A-0.375A-0.25A

1.0A->1.50A->1.0A

10A/us
10A/us
10A/us

10A/us
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MP5470-0014 - DC Voltage Accuracy

Vout Vout Vout
(No Load) (Half Load) (Full Load)

Power Rail Rail Name Input Voltage Design Target

Buck 1 VCCINT, VCCBRAM 12v 1.0V 1.001V 0.999v 0.997v
Buck 2 VCCIO 12v 1.8V 1.799Vv 1.798V 1.798Vv
Buck 3 VCCAUX, VCCADC 12v 1.8V 1.801V 1.801V 1.801V
Buck 4 VCCDDR 12v 1.35V 1.354V 1.354V 1.354V

mes



Buck 1 - 12Vin - Steady State Ripple

Max Load (2.50A

alf Load (1.25A

No load

4.20m  8.80m 934y | B ~T.00mv |
7 0++99.9000us || 100k points

S 1 -1.70m 5.70m 581y
3 -7.50m 6811
10 2 Mar 2023
23:05

W Value 1 Min ™ SLd Dev S
7.00ps 506575

StdDev |

1.00ps 6
6>+99.9000ps || 100k points
633m

@ /-1.00mv @ Peak-Peak
& Vax

663m [ (2 Mar 2022
15:22:42

Value n L Std Dev —
60my 7.00ps s ]
++69.9000ps | {100k points

@n

@ High

2 Mar 2022
22:09

» 4.60 mV peak-peak ripple at No load

» 5.20 mV peak-peak ripple at Half load
» 6.00 mV peak-peak ripple at Max load




Buck 2 - 12Vin - Steady State Ripple

IOUT

Half Load

No load (0.50A)

|
- [louT

@ 7 1.00mv 1.sam | [1.00 @ 7Tomv

peak-Peak om 62m 1.00) 8.80m s 2.50G5/5
o ive56.9000us || To0k pornts) |

s T[Z5eesrs

5.70m §5v99.9000) 100k points 5 S70m 886
@ Min -a 5 1.10m 961 “tiom 1.0
@ High 1.0 13.0 oV E 3 13, 2

0 3 r 2022

» 7.40 mV peak-peak ripple at No load

> 7.20 mV peak-peak ripple at Half load
> 7.80 mV peak-peak ripple at Max load

Max Load (1.00A)

@ s.00mvis @ 10.0V

Value n < Std D
& Peak-Peak 5.63 n 00
Max

s 7
~99.9000ps

JTook pornts
@ vin

@ High

2
15;

oomv

Mar 2022

29:02




uck 3 - 12Vin - Steady State Ripple

No load Half Load (0.25A) Max Load (0.50A)

|
- [louT

IOUT

Mean  Min Max St Dev
13.4m  10.4m
4.72m  3.00m

Max_ std Dev Mea Min Sbev o |
13.3m  10.4m  15.6m  1.79m H» 0GS/S ak K 14. 10.4m  15.6m  1.75m 7.00p: H, 50GS5/5. @ /-1.00mv
4.67m 6.20m  1.06m 000ps Jl1ookpoints)l X 7m 3.00m  6.30m " ~99.9000ps ) {100k points){__— ~ "
-8.54m ~7.00m  $23n 2 7

515 2

@ vin
13.0 9 @ High

> 14.8 mV peak-peak ripple at No load

> 14.8 mV peak-peak ripple at Half load
> 15.2 mV peak-peak ripple at Max load




Buck 4 - 12Vin - Steady State Ripple

No load Half Load (1.00A Max Load (2.00A)

IOUT &=

(@ 10.omvih @ 10.0Vv_& @ 1004 L ) @ 0.0m @ 0.0m
Mean — Min  MaX  SWDeV | ue  Mean  Min 5td Value an 5td Dev
10.4m  15.6m  2.01m 2 | B @ Peak-Peak 12.0mv  13.0m  10.4m 5.6 00ps Il @ Peak-Peak 12.0mv 1.90m o0ps 2.50G5/s
3.00m  6.20m  1.22m 0005 || 100k points & icomvARasoniBR Toom X 5.9000us || 100K points, @ Vax 3.8omv o0 +59.9000us _J 100K poi
OEUD cullin [en P o ~8.20my -8.37m -9.40m @ vin ~8.20mv 7914
1.00 13.0 5.6 @ High 13.0V 32 1.00 0 ) @ High 13.0V 4

val
12,

10.4 mV peak-peak ripple at No load

12.0 mV peak-peak ripple at Half load
12.0 mV peak-peak ripple at Max load




Buck 1 - 12Vin -Transient test

Rising Edge

Step Load

ot gy
g e,

L e

i pet el

(@ T0.0mvih @ 100V %

val Mean Std Dev
T e oro0 s Tomers | 77z |
@ Viax 800 8000 0.00 50.0000ns | {100k points
@ Vin v -12.8m -8m 000
@ High 130 13 3 0.00

(2 mar 2022
16:17:57

Py
— e

i g
W W

SW

& 10.0mvaEy BB 100V & )

value Mean Std Dev |
@D Peak—Peak 21.6mv  23.4m 1.85m 40.0us 250M5/s
& Vax 8.80mv  10.2m 1.28m W-+v52.5160us 100K points

& Min -12.8my -13.1m 771
@ High 13.4V 13.1 167m

ELI——

@ 10.0mVih @ 100V
value  Mean  Min ax 5td Dev -
@ reak-peak 12.8mV  12.8m  12.8m  12.8m  0.00 [mﬂm [2 50GS/s [
Max 8.40mv om  8.40m  8.40m  0.00 15-799.8660us 100k points)
-4.40mV -4.40m —-4.40m -4.40m 0.00
130V 130 13.0 130 0.00

772 nva

[ 2 Mar, zuu]
16:20:37

» Vout ripple -1.28% (-12.8mV) to +0.88% (8.80mV) with load transient




Buck 2 - 12Vin -Transient test

Rising Edge

e U .
- o e i

e oy A
e g e,

sw

& 10.0mvhe @ 10.0V

Min Tax Std Dev |
@ peak-peak 11.6mv 0.00 a00ns 2.50G5/5 7 26.0mv
Max domy  2.40m 2. i i w+v-156.000ns | | 100k points

@ Min —9.20mv
e

igh oV 1o 130 130 (23 20
1835148

Ay
b e

SW,

@ 10.0mviR 0.0V &

value Mean std Dev . - .
@D Peak-Peak 14.8mv  14.7m 598u 40.0us ] [ESOMS/S_ } [
& Max 5.60mv  5.91m 334M 0+v49.4680us 1100k points
@ Min -9.20mv -8.82m 404y
@ High 130V 13.0 141m

ETN—— S

@ 00mvii @ 100V )
Value  Mean  Min 2 Std Dev
@ Peak-peak 10.4mv  10.4m  10.4m 0.00
a

30005 T2 7 26.0mv |
5.60mV  5.60m  5.60m {m+v99.5516u5 | 100K points )
om

2 Mar 2022
[16:38:15 )

» Vout ripple -0.51% (-9.20mV) to +0.31% (5.60mV) with load transient




Buck 3 - 12Vin -Transient test

Rising Edge
Step Load 0.25A—0.75A—0.25A, 10A/us

sw

| { | | ] | | { i { I | Y 1 (€ 10.0mvie €@ 100V )

I 1 1 R ERRRNAS i LEXA fi [ Wil P 1 ] ik | M t - i
A A AR R L L N e S A T R I R UL e e en Tn fem Ba [T Tzzcen |
| Max 6.40mY  G.40m  6.40m i+~ 209.000N5 100k points|
& Hin 12.8mY -12.8m —12.8m - 12.8m .00
@ High 130V 13.0 13 3.0 0.00 2 Mar 2022 |

|15:06:03

T 22 umv"

SW)

10.0mV A6 100V & : : ’
Value Mean Std Dev L L

@ Peak—Peak 21.2mv  21.0m 8724 [zo.tms ][SOOMSN_ J[ S 22.4mVJ

@ Vax 9.20mv  8.98m 703M W+¥51.2000s 100k points

& Vin -12.0mvy -12.1m 3401

@) High 13.0v 13.2 199m

sw

(@ 10.0mvie @ 100V ]

I Mean  Min Max Std Dev -

@D reak-Peak 20.8mV  20.Sm  20.8m  20.5m  0.00 [ 208 [Zomasre M
10.4my  10.4m  10.4m  10.4m  0.00 i3+~ 99.5040u5 100k points
10.4my -10.4m -10.4m -10.4m .00
120V 120 12, EUIATY

> Vout ripple -0.67% (-12.0mV) to +0.51% (9.20mV) with load transient




Buck 4 - 12Vin -Transient test

Rising Edge

Step Load 1.00A—1.50A—1.00A, 10A/us

@ 0.0
Value
@ Peak-Peak 16.4mv
Max 8.40mv
@ vin —-8.00mv. 0.00
@ High

130V 130 13 o 0.00 2 Mar 2022
16:48:31

Std Dev

5:00 ons Eaen 7 ooy |
.00 i-+90.5140u5 | 100K points |

[2{vin
.

[{vour P

o -~

Uy ri=

SW

& 10.0mvih @B 100V R ) : :
value Mean Std Dev  |— . ; : . : .
@D Peak—Peak 24.8mv  26.9m 8.01m 40.0ps } [ZSOMS/S_ } [
g£.40mv 12.3m 5.29m W+v49.4520U5 100k points
—-16.4mvV —-14.6m 3.35m
@ High 13.4V 13.1 191m

sw.

@ To.0mvis € 1007
Vaue  Wen Wi Wax

@vreak-peak 19.6mV 19.6m  19.6m  19.6m 0.0 00ns oz

@ viax 3.20my  3.20m  3.20m  3.30m i+~ 112.000ns J {100k points,

@ vin i6.4mv ~16.4m - 16.4m

@ High 12.6 12.6

16.4m
12.6

Mar 2022
47:10




Power-Up Sequence

—1.86ms
A2.00ms

Buck 2: 1.80

(@ 1.00v =% @) 1.00V & L.

value Mean Min Max std Dev [4-00""5 ][2-50“"5’_5 ] @& - 720“"\"]
@ High 900mv  900m 900m 900m 0.00 11+v300.400us 100k points
@ High 1.84 v 1.84 1.84 1.84 0.00
15:45:02




Power-Down Sequence

—920us 2.78V
1.12ms -6.00V
A2.04ms AS. 78V

Buck 1: 1.00V

Buck 2: 1.80Vv | | ™

| Buck3:180V

(@ 1.00v & @ 1.00V & L.

value Mean Min Max std Dev [4-00""5 ] [2-50“‘15/_5 ] {
P High 920mvy  30.5m  0.00 1.00 166 ii+~—1.64000ms || 100k points
@& High 1.84 v 189m 120m 1.96 316m

N 300m‘v’]

8 Mar 2022
16:04:26
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