Test Report for Spartan /

MPM54304-0001
2/28/2023

By: Cindy Yu




Table of Contents

N

Spartan 7 Power Tree

Spartan 7 Test Specifications
Spartan 7 DC Voltage Accuracy

Buck 1:

o Steady State Ripple

o Transient Response
Buck 2:

o Steady State Ripple

o Transient Response
Buck 3:

o Steady State Ripple

o Transient Response
Buck 4:

o Steady State Ripple

o Transient Response
Power Sequence On/Off
Test Setup

mes



Spartan 7 Power Tree

MPM54304-0001

(PMIC Module)
1.0V, 2.5A
Voutl (3A) :0 VCCINT, VCCBRAM
12Vin R 1.8V,0.5A
’ Vout3 (2A) =e VCCAUX, VCCADC
2.5V, 2.5A
e Vout2 (3A) :e vccio
1.35V, 2A
EN EN Voutd (2A) ;e VCCDDR
GPIO/PG
e Power on sequence
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Test Specifications

Rail Name

MPS Part#

VCCINT,
VCCBRAM

VCCAUX,
VCCADC

VCCDDR

MPM54034-0001
(Buck 1)

MPM54034-0001
(Buck 2)

MPM54034-0001
(Buck 3)

MPM54034-0001
(Buck 4)

12v

12v

12v

12v

1.0V

2.5V

1.8V

1.35vV

Se Max
9 Current

1 2.5A
3 2.5A
2 0.5A
4 2.0A

Max Slew
Ripple % Step load

+/-3% 1.25A—1.88A—1.25A  10A/us
+/-3% 1.256A—1.88A—1.25A  10Alus
+/-3%  0.25A—0.375A—0.25A 10A/us

+/-3% 1.0A—1.50A—1.0A 10A/us
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MPM54304-0001 DC Voltage Accuracy

Power Rail

Buck 1

Buck 2

Buck 3

Buck 4

Rail Name

VCCINT, VCCBRAM

VCCIO

VCCAUX, VCCADC

VCCDDR

Input

Voltage

12v

12v

12v

12v

Vout
(No Load)

0.998

2.518

1.792

1.354

Vout
(Half Load)

0.997

2.517

1.792

1.354

Vout Max
(Full Load) Error %

0.994 0.60%
2.514 0.72%
1.791 0.50%
1.356 0.44%
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Buck 1 - 1.0Vout - Steady State Ripple

IoUT |

» 9.60 mV peak-peak ripple at No load

\

» 10.0 mV peak-peak ripple at Half load

» 11.6 mV peak-peak ripple at Max load
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Buck 1 — 1.0Vout Transient Response

IOUT

@D Peak-Peak

value

40.8mv
17.6mv
—23.2mvy
13.0 vV

(@ 20.0mvis @) 100V &

Mean

44.4m
22.3m
—22.1m
13.0

Min

36.8m
16.0m
—23.2m
13.0

Max

52.0m
30.4m
—20.8m
13.4

5.93m
5.98m
733p

82.7m

)
std Dev |-

S/s

points)

.I.S&me1
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Buck 2 — 2.5Vout - Steady State Ripple

IOUT

18.4 mV peak-peak ripple at No load

19.6 mV peak-peak ripple at Half load
22.4 mV peak-peak ripple at Max load
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Buck 2 — 2.5Vout Transient Response

VOUT
B

@ 50.0mvah @ 100V &

)

&P Peak—Peak
&P Max
&P Min
#) High

value

§2.0mv
36.0mv
—46.0my
13.0 vV

Mean

82.6m
36.6m
—45.9m
13.0

Max

88.0m
40.0m
—44.0m
13.4

Std Dev

3.03m
2.36m
1.47m
111m

40.0ps
0-+v2.37652ms

)|

250MS/s
100k points

|

RN 73.0m\l]

Vout ripple -1.84% (-46.0mV) to

IOUT

L 1@"%”#—%“”*\\,‘_%

(@ soomvin @ [
Value  Mean  Min Wax  std Dev -
Tecn e
@ Peak-peak 540 545m  54.0m  s6.0m  1.00m 5001ms 100k points.
s $.00mv  5.00m  S.00m  8.00m 0
L0my —46.5m  —48.0m
3 1

46.0m  1.00m [,2Feb 2023]
12.0 0.00 12:07:06

(@ soomvie @ v W
Value Mean Min Max Std Dev -
Zo0ms 7500

= | TR |
lis-+~2.49909ms || 100k polnts|

@D Peak-Peak 32.0mV  427m  30.0m  S4.0m  7.98m

18.0my  27.6m  14.0m  350m  §.09m

15.0m —12.0m 1.26m
X .00

14,0mv - 15.1m

[,2Fen 2023
& High 13.0 v 12:10:42

+1.44% (36.0mV) with load transient




Buck 3 —1.8Vout - Steady State Ripple

IOUT

12.4 mV peak-peak ripple at No load

13.2 mV peak-peak ripple at Half load
13.2 mV peak-peak ripple at Max load
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Stop a

VAN

1oUT

20.0mV Yy 0.0V &

)

Value Mean
@D Peak-Peak 37.6mv  35.0m
& Max 17.6my  16.5m
& Min —20.0mV —18.6m
#) High 13.0V 13.0

Min

32.0m
13.6m

Max

40.0m
20.8m
—16.8m

Std Dev | : H
40.0ps 250MS/s L o10.2mv
3.60m »v2.37499ms 100k points
ENED
1.19m

0.00

stop m
<

@ omvs @

Value  Mean

@B Peak-Peak 22.4mV  22.4m

@D Peak—Peak  §,50mV
@ Max 8.00mv
@ Min s00pv

A e e e e
Win Max  Std Dev

T00ns 2.50G8/5 T Em |
224m  224m 0.00 L2 49998ms || 100k points

@ vix 3.20mv  3.20m  3.20m  3.20m  0.00
@ Min 19.2mV -19.2m  -19.2m -19.2m  0.00 2reb 2023
| @ High 3.0 v 13.0 12.0 13 0 2:33:20
ETI—— 1
=
vin
_ B ——— R e T |
N OUT It e rerses =
©® 200mvn @
Value  Mean  Min  Max 1 Dev
0 oms 2506578 T |
7.20m 12.8m 2.30m {i+~2 49998 ms 100k points,

1.60m  £.80m  2.63m
9.60m -800j  3.26m

» Vout ripple -0.80% (-20.0mV) to +0.70% (17.6mV) with load transient
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Buck 4 — 1.35Vout - Steady State Ripple

10.8 mV peak-peak ripple at No load
12.0 mV peak-peak ripple at Half load
14.8 mV peak-peak ripple at Max load
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Buck 4 — 1.35Vout Transient Response

# |
M t!\r‘i"ﬁA!'\ﬂﬂ:}‘lp‘i?‘flﬂmfilwﬂm WA WA W ' M'?‘v*i WA AW

IOUT

@ 50.0mv© 10,0V &
f lue Mean Min Max Std De

(20.0ps (500MS/s | ‘
|i»v46.6080ps L 100k points)

ﬂPeak Peak 72.0mv  78.1m 18.0m 9%.0m 13.5m
35.0m¥  41.1m 5.00m 59.0m 12.2m
—-37.0m¥ -37.0m —41.0m -13.0m 4.09m
13.2V 13.1 12.8 13.2 142m




Power-Up Sequence

Buck 4: 1.35V

Buck 2: 2.50V

Buck 1: 1.00V )

(@ 1.00vV & @) 1.00V & ] [4.00ms 2.50MS/s g - c40mv
i 29.80 % 100k points

: ! 25)an 2023
16:32:28




Power-Down Sequence

—3.40ms
—1.32ms

Buck 4: 1.35V A2.08ms

Buck 3: 1.80V

Buck 1: 1.00V

(@D 1.00v &% @) 1.00V & ][4.00ms ][2.50[\-18/5 ][ & 640m‘v’]

54.40 % 100k points
23 Jan 2023
16:37:05




Measurement procedures:

o All steady state measurements (No Load/Typical/Max) were taken
directly at output capacitors using a digital multimeter

o All current waveforms were captured with a current probe coming
directly off the output capacitor into the E-load

o Steady state ripple and transient response waveforms were measured
directly across the output capacitors using a shielded cable

Equipment:
o Tektronix DPO 4034 Digital Phosphor Oscilloscope
o Agilent E3633A DC Power Supply

Chroma 63103A DC Electronic Load

Tektronix AFG3022C Function Generator

Intel Series 1 25A Mini Slammer ver. B2

O

O

O
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