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Introduction
This document is used to record the power supply programming, bringup, and validation for Xilinx
ZU111 platform. This document applies to Rev A hardware only.

Documents
The following documents are used for this validation plan.

Table 1 — Document and File Description

Originato | Title Description

r

Xilinx HW-Z1-ZCU111 11272017 _PM Schematic

Xilinx ZCU111 _REVA_Patches Rev A PCB
Rework

Xilinx 70_ZCU111.brd Layout

Infineon IRPS5401MXIO4TRP_MTPplus5_0.85V_1.8V_0.85V_800k_Rev2 2.txt uU53
Configuratio
n

Infineon IRPS5401MXIO4TRP_MTPplus6_3.3V_2.5V_1.2V__ 0.85V_800k_Rev2 2.tx | U55

t Configuratio

n

Infineon | IRPS5401MXIOATRP_MTPplus7_1.2V_2.5V_1.8V_1.8V_800k_Rev2_2.txt | U57
Configuratio
n

Xilinx ZCU111_REVA_Powerup Power Up
Instructions

Test EQuipment
The following is the test equipment used for validation purposes.

Table 2 - Test Equipment

Iltem Manufacturer Function Model/Description
1 LTE Power Supply

2 Fluke DMM 179

3 Agilent DMM 34401A

4 Tek Oscilloscope TDS5104B

5 Tek Differential Probe P6247

6 Tek Passive Probe P6139A

7 N/A Coax Probe

8 Infineon Comms USB005

9 Infineon GUI Power Center
10 Chroma Electronic Load




DC/DC Converter Overview

The below reference designators are the voltage regulators designed onto the ZU111 hardware and
tested as part of the validation plan/procedure. The voltage rails associated with each are listed. Note
there are multiple ref des associated with a few voltage rails due to the use of power stages.

Table 3 - Ref Des Description

Ref Des | Manufacturer Schematic Page | Voltage Rail
Us3 Infineon 47 VCCINT_IO_BRAM_PS_SDFEC
VCC1V8
VCCINT_AMS
us54 Infineon 48 *VCCINT_IO_BRAM_PS_SDFEC (power stage)
uU55 Infineon 49 UTIL_3V3
UTIL_2V5
MGT1V2
MGTRAVCC
U56 Infineon 50 *UTIL_3V3 (power stage)
us7 Infineon 51 VCC1V2
DAC_AVTT
VADJ_FMC
MGT1V8
us8 52 * VCC1V2 (power stage)
ues8 Infineon 54 VCCINT
u70 Infineon 55 MGTAVCC
u72 Infineon 56 DAC_AVCCAUX
u74 Infineon 57 ADC_AVCCAUX
u75 Infineon 58 UTIL_1V13
u76 Infineon 59 UTIL_5VO
U101 Intersil 60 ADC_AVCC
U78 Intersil 60 DAC_AVCC
U8l Infineon 61 PL_DDR_VTT
u82 Infineon 61 PS_DDR_VTT
u62 Infineon 71 UTIL_3V5
U100 Intersil 71 AMS_CLK_VCC3V3
Programming

The programming procedure assumes a board populated with an IRPS5401, U53, U55, and U57, has
parts pre-programmed. All others have no pre-programmed configuration in the NVM where
applicable.

Please confirm all REVA_PATCHES are complete.



DCDC Converter Validation Results
The following sections document the DCDC converters with respect to the following test conditions and
measurements.

1. DC Voltage

a. All DC measurements are recorded by use of a true RMS DMM to ensure accuracy and
validation with the GUI reported results.

2. DC Ripple (Steady-State)

a. DCripple is measured with a differential active probe or an analog coax probe (ac
coupled) where precision noise floor measurements are required. Note o-scope offsets
are in effect and absolute DC reference point must be measured by the DMM and are
recorded as the DC voltage. Noise floor for active differential probes typically limit to
10mVpp. Noise floor for coax probes typically limit to just under 5mVpp.

3. actransient response (Large Signal Analysis)

a. All ac transient measurements are measured with respect to the valley/valley or
peak/peak for loading and releasing events respectively. Note 0-scope offsets are in
effect and absolute DC reference point must be measured by the DMM and are
recorded as the DC voltage.

4. Current Sense Accuracy

a. Where telemetry is available, the calibrated E-load is used to verify the telemetry

reporting accuracy.
5. Protection (OCP)

a. Where the programmability occurs, magnetic ratings on Isat allow, and test access
allows, OCP protections are checked for accurate triggering. In some instances, the
OCP rating may be artificially adjusted to check the operation of OCP but may not be
the final programmed rating due to other HW limitations.

6. Sequence Timing

Acceptance test parameters are as follows:
1. DCRipple (updated per inputs 1/26/18)
a. ADC_AVCC [STE required]
i. 0.25mV,pp (0.12mV,pp original spec)
b. DAC_AVCC [STE required]
i. 0.40mV,pp (0.2mV,pp original spec)
c. ADC_AVCCAUX
i. 11.03mV,pp (5.51mV,pp original spec)
d. DAC_AVCCAUX [STE required]
i. 2.00mV,pp (1.0mV,pp original spec)
e. DAC_AVTT
i. 8.94mV,pp (4.47mV,pp original spec)
f.  VCCINT_AMS
i. 20mV,pp (10mV,pp original spec)
g. MGTAVCC, MGTRAVCC, MGT1V2, MGT1V8



h.

j-

i. 12mV,pp 18mVpp
VCCINT_IO_BRAM_PS_SDFEC (VCCPSINT)

i. 2%,17mV,pp
VCC1V8
i. 2%,36mV,pp
Others
i. Combined within overall specification

2. Vac Transient

a.

b.

3. OcCp

a.
b.

ADC_AVCC (23.13mV), DAC_AVCC (23.13mV), DAC_AVCCAUX

i. 2.5% @ 25% step, 1A/us
VCCINT_AMS (21.25mV), VCCINT (21.25mV)

i. 2.5% @ 25% step (6A given in last email for AMS), 2A/us
UTIL3V5 (87.5mV), AMS_CLK_VCC3V3 (82.5mV)

i. *2.5% @ 50% step, 1A/us
DAC_AVTT (62.5mV), ADC_AVCCAUX (45mV), VCC1V8 (45mV), UTIL1V13 (28.25mV),
MGT1VS (45mV)

i. *2.5% @ 100% step, 1A/us
MGTRAVCC (21.25mV)

i. *2.5% @ 50% step, 1A/us
MGT1V2 (30mV)

i. *2.5% @ 2.5A step, 1A/us
VCC1V2 (30mV)

i. *2.5% @ 3.0A step, 1A/us
MGTAVCC (22.5mV)

i. *2.5% @ 1.5A step, 1A/us
FMC_VADJ (45mV)

i. +2.5% @ 0.7A step (test to 2A), 1A/us

1. Connector requires 4A load ability on VADJ_FMC_BUS (before shunt)

VCCINT_IO_BRAM_PS_SDFEC (VCCPSINT)

i. $2.5% (21.25mV) @ 8A step (2A to 10A), 2.5A/us
UTIL1V13 (56.5mV)

i. +5.0% @ 100% step (step size unknown), 1A/us
UTIL3V3 (165mV), UTIL2V5 (125mV)

i. 5% @ 50% step, 1A/us
UTIL5VO (250mV)

i. 5% @ 900mA step (1.8A to 2.7A), 1A/us
PL_DDR4_VTT (30mV), PS_DDR4_VTT (30mV)

i. 5% @ 40% step, 1A/us

Where circuit allows, ensure OCP meets design
Else, ensure ample margin to prevent for false OCP

4. Sequencing
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a. POR (power on reset) guidelines met

Design Change Recommendations
Any design change recommendations are embedded within the subsections to follow and are denoted
in RED.
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VCCINT_IO_BRAM_PS_SDFEC
Vin, 12V

Vout, 0.85V

lout(pk), 15A

Istep, 8A (2A to 10A)

Iramp, 2.5A/us

Vout Measurement Location, J46, C946
Load Test Location, J46

SW Node Measurement Location, L22

litter = 47ns (10A load)

Bode Analysis
Mag [B/A] (¢8) [ Xilinx - ZCU111 - US3(Rocky) -SW A- VCCPSINT - 0.85V wilh 0A load Phase [B-A] (deg)
100.000 250,000
80.000 200,000
60.000 [fi il AL A 150.000
40,000 ' 100.000
0.000 0.000
-20.000 -50.000
-4p.000 S FEUHEHEERE -100.000
-60.000 -150.000
-80.000 -200.000
-100.000 -250.000
10 Hz 100 Hz 1kHz 10 kHz 100 kHz 1 MHz
Data [m1 [m2 [m2-m1 |
Frequency 264.89 kHz 72,80 kHz 21209 kHz
Magnitude 8455 dB 0557 dB 7,899 dB
Phase 1432 deg 78.741 deg 77.309 deg

At OA load, Crossover Frequency is 72kHz with Phase Margin = 78deg and Gain Margin ~ -10dB

Mag [B/A] (dB) I Xilinx- ZU111 - U53 (Rocky) - SW A 0.85V with 15A load Phase [B-A] (deg)

v 5 115 1 o
Bl 111 e s e o [ o
oo Y A T == e~ W -

| WTIW—W—W NI o
) 01 1 o S

20.000
0.000 ! —[ -50.000
-20.000 i A ' -100.000
-40.000 W—m—l—m—m—m—l—w—ww—r -150.000
-60.000 WW -200.000
0000 RN RN A A om0
10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz

Data [m [m2 [m2-m1 [

Frequency 29000 kHz 59.46 kHz -230.54 kHz

Magnitude 10146 dB -0.159d8 3986 dB

Phase 1353 deg 72159 deg 73512 deg




With 15A load, the crossover frequency is 59.5kHz with Phase Margin = 72 deg and Gain Margin = -10dB

Config: IRPS5401MXIO4TRP_MTPplus5_0.85V_1.8V_0.85V_800k_Rev2_2.txt

Table 4 - VCCINT_IO_BRAM_PS_SDFEC Results

Measurement Result Pass/Fail Test Condition Notes
Vout 0.846V Pass OA DMM
15A
DC Ripple 15.6mV Pass 0A active probe
14.4mV 15A across SP-Cap.
Lower ripple at
BGA pads.
Isense 0.38A Pass 0A Telemetry/E-load
5.50A 5A
10.38A 10A
15.00A 15A
Vac(droop) 5.4mV Pass 2A to 10A
Vac(overshoot) 9.4mV Pass 10A to 2A

13



Ch1

10.0rnY
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18110114

Ch 5000

11:00:54

Figure - VCCINT_IO_BRAM_PS_SDFEC DC Ripple, 15A
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Stopped 914 Acgs 03 hay 18 11:06:44 -
Buttans

Chi 10.0rmn'

Figure 2 - VCCINT_IO_BRAM_PS_SDFEC Transient Load : 2-10A
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Stopped 2 5 03 hday 18
IIFI FII-'I

Curs1 Pos

10.0rmh
Chd 208 2 By

Figure — During 2-10A load step, the Vout excursion is around 5.4mV
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Stopped

Ch1 10.0r

Figure 3 - VCCINT_IO_BRAM_PS_SDFEC during the 10A — 2A load release, Vout overshoot is around 9.4mV
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VCC1V8
Vin, 12V
Vout, 1.8V
lout(pk), 2A
Istep, 2A
Iramp, 1A/us

Vout Measurement Location, J61, L38, C110
Load Test Location, J61
SW Node Measurement Location, L19

litter = 28.8ns (2A load)

Config: IRPS5401MXIO4TRP_MTPplus5_0.85V_1.8V_0.85V_800k_Rev2_2.txt

Bode Analysis
Wag [B/A] (aB) | Xilinx - ZCU111 - U53(Rocky) -SW B- 1.8V wilh OA load Phase [B-A] (deg)
120.000 250.000
100.000 200.000
80000 fir—m - HEH e 150.000
60.000 100.000
40.000 | 50.000
20000 | 0.000
0000 || -50.000
20.000 -100.000
-40.000 -150.000
-60.000 -200.000
-80.000 250,000
10 Hz
Data | M1 | M2 | M2-M1 |
Freguency 211.54 kHz 21.86 kHz -189.68 kHz
Magnitude -23.409 dB 0045 dB 23454 dB
Phase 3424 deg 59,903 deg 56,479 deg

At 0 A Load, crossover frequency is 21.86kHz with Phase Margin at 60deg and Gain Margin of -23dB



Wag [B/A] (0B) [ Xilink - ZCU111 - U53(Rocky) -SW B- 1.8V with 2A load Phase [B-A] (deg)
120.000 250.000
| IIHI 00| o0
80000 [HL! 150.000
s0.000 [N [N ey 100.000
40.000 F 50.000
el 111 \I IH} ||||HI o

0.000 P ] -50.000
I !—[ Ry [ |l Bl
20000 i - ” e ALY -100.000
oo L o TTWT ) o000
-60.000 ‘ ~200.000
-80.000 -250.000
10 Hz

Data [ m1 | m2 | m2-m1 |

Frequency 211.54 kHz 2213 kHz 18947 kHz

Magnitude -23.301 dB 043108 23732 dB

Phase 1.866 deg 53,999 deg 52,133 deg

At 2A load, crossover frequency of 22.13kHz with Phase Margin of 54 deg and Gain Margin of -23dB

Table 5 — VCC1V8 Results

Measurement Result Pass/Fail Test Condition Notes
Vout 1.8V Pass 0A DMM
2A

DC Ripple 13.0mV Pass 0A Active probe
13.2mV 2A

Isense 0.38A Pass 0A Telemetry/E-load
2.34A 2A

Vac(droop) 36.0mV Pass OA to 2A

Vac(overshoot) 32.8mV Pass 2A to OA
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Stapped Buttonz
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Ml 100

H

Figure 4 - VCC1V8 DC Ripple, 2A
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SR 9 05 25 Jan 18 12:04:45 BLtohe:

Curs1 Pos

Nk

Curs? Pos

17611 |

Figure 5 - VCC1V8 ac ripple load
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Figure 6 - VCC1V8 ac ripple release

22



els  Stoppes ; 01 Feb 18 11:43:46
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Figure 7 - VCC1V8 litter, 2A
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VCCINT_AMS
Vin, 12V
Vout, 0.85V
lout(pk), 7A
Istep, 1.75A
Iramp, 2A/uS

Vout Measurement Location, C789, C119

Load Test Location, J62

SW Node Measurement Location, L20, L21

Jitter = 18.4ns (no load)

Config: IRPS5401MXIO4TRP_MTPplus5_0.85V_1.8V_0.85V_800k_Rev2_2.txt

Bode Plot

Mag [B/A] (dB) |
100.000

80.000 ’—m—‘—w—m—ﬂ—l—ﬂ—ﬂ—m—wﬂ—’—rl—r

Xilinx- ZU111 - U53 (Rocky) - SW C+D 0.85V with 0A load

Phase [B-A] (deg)
250.000

200.000

is around -14dB

60.000 (I 17 150.000
40.000 [FFPHt ‘ ﬁ 100.000
20.000 50.000
0.000 T] 0.000
20.000 ][ % b -50.000
-40.000 fHiH RUlTARRRIY -100.000
-60.000 N }wy -150.000
-80.000 -200.000
100000 IRl A , ‘ _
10 Hz 100 Hz 1kHz 10 kHz 100 kHz 1 MHz
Data [ M1 [ m2 [ m2-m1 |
Frequency 18118 kHz 30.00 kHz -131.18 kHz
Magnitude -13.379 dB -0.470 dB 12.909 dB
Phase -1.750 deg 62.447 deg 64.197 deg

With OA load, the crossover frequency is around 50kHz where Phase Margin is 62.4 deg and Gain Margin

Mag [B/A] (dB) | Xilink- ZU111 - U53 (Rocky) - SW C+D 0.85V with 7A load Phase [B-A] (deg)
100.000 250.000
0000 | e A s A A 11
60.000 | LY i 150.000
ETD rH “, | VAT = |H | 100.000
20000 RN R o000
. H i \H}\ Sono
20.000 | ‘ ‘ ] M I = 50,000
oo LI I RN L 0000
oo HLULILLIL I AR IR .
-80.000 r‘ | -200.000
00000 IR 1 A TR R _ [
10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz

Data T [m2 [M2-m1 I

Frequency 170.30 kHz 56.59 kHz -113.71 kHz

Magnitude -13.083 dB -1.089 dB 11.995dB

Phase -0.412 deg 53.407 deg 53.819 deg

With 7A Load, the crossover frequency is around 56.6kHz with Phase Margin around 53.5 deg and Gain
Margin is around -13dB
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Table 6 — VCCINT_AMS Results

Measurement Result Pass/Fail Test Condition Notes
Vout 0.848Vv Pass OA DMM
7A
DC Ripple 8.0mV Pass 0A Coax
8.0mV 7A
Isense 0A Pass 0.0A Telemetry/E-load
3.33A 3.5A
6.75A 7.0A
Vac(droop) 18.0mV Pass 5.25Ato 7.0A
Vac(overshoot) 21.2mV Pass 7.0A to 5.25A
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Figure 9 - VCCINT_AMS ac ripple load
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Figure 10 - VCCINT_AMS ac ripple release



Stopped i 01 Feb 18 11:42:15

Buttons
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Curs? Pos

ET 400psA0t
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Figure 11 — VCCINT_AMS lJitter, 7A
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UTIL_3V3

Vin, 12V

Vout, 3.3V

lout(pk), 15A (new from email)
Istep, 5A

Iramp, 1A/us

Vout Measurement Location, J69, U40, C183, J20
Load Test Location, J69
SW Node Measurement Location, L26

Jitter = 68ns (10A load)

Bode Analysis

29



Mag [B/A] (B) [ Xilinx- ZU111 - U54 (Rocky) - SW A 3.3V with 0A load Phase [B-A] (deg)

550 1 5 o W M o
W 150?000
[T jFI WFWHWWTWWFI_F

100.000
50.000
0.000
-50.000
-100.000
-150.000
-200.000

-250.000

s
5
g
5
5
3
-3
g
&
z
s

Data [ M1 [ M2 [ M2-m1 |
Frequency 162.07 kHz 68.98 kHz -93.09 kHz
Magnitude -10.121dB 0.625 dB 10.745 dB
Phase 0,124 deg 51845 deg 51721 deg

With OA Load the crossover frequency is around 69kHz with 52 deg of Phase Margin and Gain Margin of
-10dB

| e S il |

Mag [B/A] (dB) I Xilinx- ZU111 - U54 (Rocky) - SW A 3.3V with 10A load Phase [B-A] (deg)

85 1 T

150.000
Wﬂ IV T N A A TS
LA SR | Vﬁl A s e S S A A e

50.000
LIPS b0
-50.000

250.000

= -100.000
-150.000
-200.000

-250.000

Data [m [m2 [m2-m [
Frequency 166.14 kHz 66.98 kHz 9715 kHz

Magnitude -10.689 dB 04368 11126 dB

Phase -2.904 deg 49.520deg 52424 deg

With 10A Load, the crossover frequency is around 70kHz with 50 deg of Phase Margin and Gain Margin
of -11dB

Config: IRPS5401MXIO4TRP_MTPplus6_3.3V_2.5V_1.2V__0.85V_800k_Rev2_2.txt

Table 7 — UTIL_3V3 Results
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Measurement Result Pass/Fail Test Condition Notes
Vout 3.313V Pass OA DMM
10A
DC Ripple 10.4mV Pass 0A Active probe
12.4mV 10A
12.4mV 15A
Isense 0.63A Pass 0A Telemetry/E-load
5.25A 5A
9.88A 10A
14.88A 15A
Vac(droop) 29.6mV Pass 5A to 10A
31.2mV 10A to 15A
Vac(overshoot) 25.2mV Pass 10A to 5A
30.0mV 15A to 10A
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Figure 12 - UTIL_3V3 DC Ripple, 10A
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Stopped 5 25 Jan 18 15:417:54

Buttons
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Figure 13 - UTIL_3V3 ac ripple load
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Stopped 5 28 Jan 18 1642:07

Buttons

Curs1 Pos
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Figure 14 - UTIL_3V3 ac ripple unload
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Figure 15 - UTIL_3V3 Jitter, 10A
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UTIL_2V5
Vin, 12V
Vout, 2.5V
lout(pk), 2A
Istep, 1A
Iramp, 1A/us

Vout Measurement Location, J66, L74
Load Test Location, J66

SW Node Measurement Location, L23

litter = 65ns (1A load)

Bode Analysis

Mag [BIA] (dB) [ Xilinx-ZU111 - U4 (Rocky) - SW B 2.5V with OA load Phase [B-A] (deg)
250.000
200.000
150.000
100.000
50.000
0.000
-50.000
-100.000
-150.000
-200.000

-250.000

10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz

Data [m1 [ m2 [mz2-m [
Frequency 195,14 KkHz 3535 kHz 15979 kHz

Magnitude -20.069 dB -0.225d8 19.844 dB

Phase -0.044 deg 52570 deg 52613 deg

With OA load, the crossover frequency is around 35.3kHz and 52 deg of Phase Margin and Gain Margin
of -20dB
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Mag [B/A] (dB) I Xilinx- ZU111 - U55 (Rocky) - SW B - 2.5V with 2A load Phase [B-A] (deg)

O T O S
b b L 150000
Ll 7,TTIT | VIV a4 \H B! 100.000
Al o L1

250.000

200.000

T N WA e L =t eom- | 50.000
1 e I U 0000
‘ 50.000
100.000
150.000
200.000
250.000
10 Hz 100 Hz 1kHz 10 kHz 100 kHz 1 MHz
Data [m [m2 [m2-m1 [
Frequency 261.79kHz 48.62 kHz -213.17 kHz
Magnitude -16.914 dB -0.064 dB 16.850 dB

Phase -1.757 deg 50.925 deg 52,682 deg

With 2A load, the crossover frequency was around 48.62kHz with 51 deg of Phase Margin and Gain
Margin of -17dB.

Config: IRPS5401MXIO4TRP_MTPplus6_3.3V_2.5V_1.2V__0.85V_800k_Rev2_2.txt

Table 8 — UTIL_2V5 Results

Measurement Result Pass/Fail Test Condition Notes
Vout 2.500V Pass 0A DMM
2A
DC Ripple 26.8mV Pass 0A Active probe
26.8mV 2A
Isense 0.03A Pass 0A Telemetry/E-load
2.00A 2A
Vac(droop) 22.8mV Pass 1A to 2A At Ethernet
At LDO input
Vac(overshoot) 26.8mV Pass 2Ato 1A At Ethernet
At LDO input
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Figure 16 - UTIL_2V5 DC Ripple, 0A
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Figure - UTIL_2V5 DC Ripple, 2A
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Figure 17 - UTIL_2V5 Transient Load: 1-2A load step
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Figure 18 - UTIL_2V5 — Vout excursion during a transient load is around 22.8mV
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Figure — UTIL_2V5 Transient load release: Vout overshoot is around 26.8mV
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MGT1V2
Vin, 12V
Vout, 1.2V
lout(pk), 6A
Istep, 2.5A
Iramp, 1A/us

Vout Measurement Location, J67, C942, C124, C943

Load Test Location, J67
SW Node Measurement Location, L81
Jitter = 43ns (6A)

Bode Analysis
H Frequency Trace 1 Trace 2
Cursor 1 28.795 kHz 0dB 65.931°
733.95 kHz -43.276 dB -9.237 p°
Delta C2-C1 705.155 kHz -43.276 dB -65.931 °
100 : 200
I
90 : 180
80 ! | 160
I
70 o | 140
J\MJHIM '1.L " |
h 1
. M | W 2
M \ !
o \
o | N\ "
| v S o
40 -Mip \ 30
% \
. |- —vX e il i (e e el s i il i V- |t = = = [-IH3F - - -
= 30 e A 60
T Nl .
g 2 A | - 40
= gy PN |
= 0 A el (N W 20
2 N
= 0 | - n 0
c i
E 10 : -20
.a I
g -20 : -40
& a0 : 60
I
-40 | -80
1
-50 : -100
I
60 | 120
I
70 : -140
80 | ! | 160
I
-90 | -180
I
-100 : -200
100 1k 10k 100k M

Frequency (Hz)

Trace 2: Gain Phase (°)

With 0A load, the crossover frequency is 28.8kHz with 66deg phase margin and -43dB of Gain Margin
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Frequency Trace 2
Cursor 1 32215kHz | -5.519 mdB 47.152°
489.89 kHz -39.499 dB -85.938°
| Deltac2-C1 | 457.675 kHz -39493d8 | -133.089° |
100 T 200
I
20 : 180
80 | 160
A A
A |
70 Fa i | "'1:* | 140
B |
| |
0 I 1 Wi § I 120
' i I }" HH \ " [ ..'-| !
s0 |/ -H| | ,||,l|’\ W \ I 100
N | |
\ I
40 I#‘M N 80
& 30 "W N
[ . I 60
= LA, - ».I —
20 Ml I 40 =
= 1 @
= 0 i | » 2
o | L
T -
g g il o £
c (V]
T 10 | 20 &
o | v
-0 1 40 ©
o I y =
g . ! h="1 .
= -30 | l‘il“-' 60
I
-40 i il -80
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I
-60 | ‘ -120
I
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I
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|
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With 6A load, the crossover frequency is around 32.2kHz with 47 deg of phase margin and Gain

Margin is around -30dB

Config: IRPS5401MXIO4TRP_MTPplus6_3.3V_2.5V_1.2V__0.85V_800k_Rev2_2.txt

Table 9 - MGT1V2 Results

Measurement Result Pass/Fail Test Condition Notes
Vout 1.207V Pass O0A DMM
6A

DC Ripple 14.3mV Pass 0A Diff Probe
14.2mV 6A

Isense 0.00A Pass 0A Telemetry/Eload
5.89A 6A

Vac(droop) 57mV Pass 3.5A to 6.0A

Vac(overshoot) 57mV Pass 6.0A to 3.5A
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Figure 19 - MGT1V2 DC Ripple with OA load
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Figure: DC ripple with 6A load
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Figure: Vout excursion during a 3.5-6A load step is around 57mV
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Figure: Vout overshoot during a 6A-3.5A load release is around 57mV
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Figure 21 - MGT1V2 ac ripple release
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Figure 22 - MGT1V2 Jitter, 6A
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MGTRAVCC
Vin, 2.5V
Vout, 0.85V
lout(pk), 0.5A
Istep, 0.25A
Iramp, 1A/us

Vout Measurement Location, J68, C129
Load Test Location, J68

Config: IRPS5401MXIO4TRP_MTPplus6_3.3V_2.5V_1.2V__0.85V_800k_Rev2_2.txt

Table 10 - MGTRAVCC Results

Measurement Result Pass/Fail Test Condition Notes

Vout 0.842V Pass 0.0A DMM
0.844V 0.5A

DC Ripple 5.8mV Pass 0.0A Coax
5.8mV 0.5A

Isense 0.0A Pass 0A Telemetry/E-load
0.5A 0.5A

Vac(droop) 3.6mV Pass 0.25A to 0.5A

Vac(overshoot) 3.8mV Pass 0.5A to 0.25A
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Figure 23 - MGTRAVCC DC Ripple, 0.5A
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Figure 24 - MGTRAVCC ac ripple load
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Figure 25 - MGTRAVCC ac ripple release
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VCC1V2

Vin, 12V
Vout, 1.2V
lout(pk), 6.0A
Istep, 3.0A
Iramp, 1A/uS

Vout Measurement Location, J74, C101, C107, C108
Load Test Location, J74
SW Node Measurement Location, L30

Jitter = 26ns (6A load)

Bode Analysis
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Mag [B/A] (¢B) | Xilinx- ZU111 - U5 (Rocky) - SW A 1.2V with 0A load

L o S T T
WW—TWWWWF ‘ m}T{Wﬁ WHHWTH N
I |

Phase [B-A] (deg)
250.000

200.000

150.000

100.000

50.000

0.000

nS -50.000

-100.000

-150.000
-200.000
-250.000

Dats [m1 [m2 [m2-mi [

Frequency 220.86 kHz 63.26 kHz -157.61 kHz

Magnitude -12.443 dB -0.011dB 12.432dB

1,542 deg 53.524deg 51.982 deg

With 0A load, the crossover frequency is around 63.26kHz and phase margin of 53.5 deg with Gain

Margin of -12dB

Mag [B/A] (dB) [ Xilinx- ZU111 - U57 (Rocky) - SW A 1.2V with 6A load

5 5 0 10 A o
,

hW Wﬂiﬁ AT 1 S S
. il TWW | S e A A

Phase [B-A] (deg)
250.000

200.000

150.000

100000

50.000

0.000

s -50.000

' -100.000
-150.000
-200.000
-250.000

With 6A Load, the crossover frequency is around 69 kHz and Phase Margin is 46.5 deg with Gain Margin

of -12.5dB

Config: IRPS5401MXIO4TRP_MTPplus7_1.2V_2.5V_1.8V_1.8V_800k_Rev2_2.txt

Table 11 — VCC1V2 Results
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Measurement Result Pass/Fail Test Condition Notes
Vout 1.197v Pass OA DMM
6A

DC Ripple 10.4mV Pass 0A Active probe
10.4mV 6A

Isense 0.0A Pass 0.0A Telemetry/E-load
3.0A 3.0A
5.9A 6.0A

Vac(droop) 16.4mV Pass 3.0A to 6.0A

Vac(overshoot) 19.0mV Pass 6.0A to 3.0A
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Figure 26 - VCC1V2 DC Ripple, 5A
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Figure 27 - VCC1V2 acripple load
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Figure 28 - VCC1V2 acripple release
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Figure 29 - VCC1V2 litter, 5A
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DAC_AVTT
Vin, 12V

Vout, 3.0V/2.5V
lout(pk), 0.5A
Istep, 0.5A
Iramp, 1A/uS

Vout Measurement Location, J71, C145, C146, C143, C144
Load Test Location, J71

SW Node Measurement Location, L27

Jitter = 31.2ns (6A load)

Bode Analysis
Mag [B/A] (dB) | Xilinx- ZU111 - U57 (Rocky) - SW B 2 5V with OA load Phase [B-A] (deg)
;fﬁ 0yt -
50.000 150.000
10000 IH\IH i L S AR EERITIE T ——"
w0000 TT K JTVTWW [ EERTE R T
ol || £ f’;‘,’;’m

10.000 [HHH Wrﬂ—ﬂ—l— -150.000

oo 1A R D

30.000 2 | -250.000

10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz
Data [m [m2 [ m2-m1 [

Frequency 90.58 kHz 2936 kHz 6122 kHz
Magnitud -18.364 dB -0.103dB 18.261 dB.
hase 1,669 deg 50,826 deg 52,494 deg

With OA load, the crossover frequency is around 29.36kHz with 50.86 deg Phase Margin and Gain

Margin of -18.3dB

Mag [B/A] (¢B) | Xilinx- ZU111 - U57 (Rocky) - SW B - 2.5V with 0.5A load Phase [B-A] (deg)
70.000 250.000
SO 1 A0 s [ et
50.000 [t T [ 150.000
40.000 (i 1[I T‘F [ ‘ |HH ‘ ‘ 100.000
o i RRIRIRSIN o SR e
20000 ML | 0 i e \T”W RN Sono
10.000 | T ﬂ—m —,— | -50.000
oo [ N __7— e
ol LA B W‘\IH P
20000 | D Tt o0
aoooo ] T O e |-l|| RN .o
10 Hz 100 Hz 1kHz 10 kHz 100 kHz 1 MHz

Data [ m1 [m2 [m2-m1 [

Frequency 771 238k 5832 kHiz

Magnitude -17.006 dB 00528 17.058 4B

Phase 4318 deg 18456 deg 2138 deg
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With 500mA of load current, the crossover frequency is around 29.38kHz with 48.5deg Phase Margin
and Gain Margin of -17dB

Config: IRPS5401MXIO4TRP_MTPplus7_1.2V_2.5V_1.8V_1.8V_800k_Rev2_2.txt

Table 12 - DAC_AVTT Results

Measurement Result Pass/Fail Test Condition Notes
Vout 2.508V Pass OA DMM
0.5A
DC Ripple 4.8mV Pass 0A Coax
7.4mV 0.5A
Isense 0A Pass 0.0A Telemetry/E-load
0.52A 0.5A
Vac(droop) 17.2mV Pass 0A to 0.5A
Vac(overshoot) 24.0mV Pass 0.5A to OA
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Figure 30 - DAC_AVTT DC Ripple, 0.5A
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Figure 31 - DAC_AVTT ac ripple load
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Figure 32 - DAC_AVTT acripple release
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Figure 33 - DAC_AVTT litter, 0.5A
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FMC_VAD]

Vin, 12V

Vout, 1.8V

lout(pk), 5A

Istep, 2A

Iramp, 1A/us

Vout Measurement Location, J72, C96, C97, C98, C287 (BUS side)
Load Test Location, J72

SW Node Measurement Location, L28, L29
Jitter = 32.8ns (5A load)

Bode Analysis

: Frequency Trace 1 Trace 2
Cursor 1 26.644 kHz 0de 63.854 °
698.591 kHz [ -34.205 dB -1.961 p°

Delta C2-C1 671.946 kHz -34.205 dB -63.854 °

Trace 1: Gain Magnitude (dB)

100 1k 10k 100k ™
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Trace 2: Gain Phase (%)
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With 0A load, the crossover frequency is 26.6kHz and phase margin is 63.9 deg with Gain Margin

around -34dB

Cursor 1

|

Frequency
30,333 kHz
314.843 kHz

Trace 1
-119.128 mdB
-31.233 dB

Trace 2
47.024 °
-73.267 °

Delta C2-C1

284,509 kHz

-31.114 dB

-120.29 °
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lrace 1: Gain Magnitude (dB)
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lrace 2: Gain Phase (%)

With 5A load, the crossover frequency is 30.33kHz and phase margin is around 47deg and Gain Margin

is around —31.3dB.

Config: IRPS5401MXIO4TRP_MTPplus7_1.2V_2.5V_1.8V_1.8V_800k_Rev2_2.txt

Table 13 - FMC_VADIJ Results

Measurement

Result

Pass/Fail

Test Condition

Notes

Vout

1.81V

Pass

0A

DMM
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5A

DC Ripple 56mV Pass 0A Active probe
80mV 5A

Isense 0A Pass 0A Telemetry/E-load
4.98A 5A

Vac(droop) 108mV Pass 3A to 5A

Vac(overshoot) 68mV Pass 5A to 3A
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Curs1 Pos

ILO&0

Figure 34 - FMC_VADIJ DC Ripple, 0A: The ripple voltage is around 56mV
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Figure — FMC_VADIJ: Vout ripple with 5A load is around 80mV
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Figure 35 - FMC_VADIJ Transient load response during 3-5A load step is around 192mV
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Figure 36 - FMC_VAD!I transient load step: Vout excursion is around 108mV
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Figure 37 - FMC_VAD!I Transient load release Vout overshoot is around 68mV
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MGT1V8
Vin, 2.5V
Vout, 1.8V
lout(pk), 0.5A
Istep, 0.5A
Iramp, 1A/us

Vout Measurement Location, J41, C944
Load Test Location, J41

Config: IRPS5401MXIO4TRP_MTPplus7_1.2V_2.5V_1.8V_1.8V_800k_Rev2_2.txt

Table 14 - MGT1V8 Results

Measurement Result Pass/Fail Test Condition Notes

Vout 1.797V Pass OA DMM
1.794V 0.5A

DC Ripple 4.8mV Pass 0A Coax
4.8mV 0.5A

Isense 0.0A Pass 0A Telemetry/Eload
0.5A 0.5A

Vac(droop) 18.8mV Pass 0A to 0.5A

Vac(overshoot) 12.8mV Pass 0.5A to OA
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Figure 38 - MGT1V8 DC Ripple, 0.5A
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Figure 39 - MGT1V8 ac ripple load
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VCCINT

Vin, 12V

Vout, 0.85V

lout(pk), 30A

Istep, 7.5A (12.5A to 20A)
Iramp, 2A/us

Vout Measurement Location, J76, C51, C52, (or BGA pad where FPGA not populated)
Load Test Location, J76
SW Node Measurement Location, L31

Test Needs
e VOUT_OV_WARN is persistent. This is being investigated.

Table 15 — VCCINT Results

Measurement Result Pass/Fail Test Condition Notes
Vout 0.8526V Pass OA DMM
0.8527V 15A At load
0.8543V 30A
DC Ripple 14.4mV Pass 0A Active Probe
12.82mV 10A
13.6mV 15A
12.4mV 30A
Isense 0.0A Pass 0A Telemetry/E-load
4.00A 5A
9.00A 10A
13.94 15A
18.94 20A
29.94A 30A
Vac(droop) 20.8mV Pass 12.5A to 20A Active Probe/ E-
Load
Vac(overshoot) 18.8mV Pass 20Ato 12.5A Active Probe/ E-
Load
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Mag [B/A] (dB) [ Xilinx- ZU111 - U68 (IR38064) - VCCINT- 0.85V with OA load Phase [B-A] (deg)

000 00 1 O e g
SO0 W )1 2 A o
50.000 M o 150.000
AR
40.000 [HHH MEG AN e AN S 100.000
30.000 50.000
20.000 0.000
10.000 ‘ -50.000
[
i1 'WW e
-10.000 ‘ —[—’—rﬁ d -150.000
-20.000 | T || H | H| 200.000
30.000 ; ; I -250.000
10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz

Dats M1 ™2 [mz-m1 |

Frequency 210.97 kHz 3113 kHz 179.84 kHz

Magnitud 17934 dB -1.150 dB 16.784 dB

Phi 0,443 deg 70.800 deg 70.356 deg

Figure — With 0A load, crossover frequency is 31.13kHz with 70 deg of Phase Margin and Gain Margin

of -18dB
Mag [B/A] (dB) | Xilinx- ZU111 - U68 (IR38064) - VCCINT- 0.85V with 30A load Phase [B-A] (deg)
70.000 200.000
OO 1 O o I e e e e T S B gt

50.000 & 100.000

_
PO L Lo e vraire sl

30000 Isnlblfumtl HIH_ W ‘ it 00 WH o000
20000 Ll | I ‘ oo
= | s SN
o000 N ) 10 S
-10.000 s W -200.000
I S NV o0

-20.000

-30.000 5 ; I -300.000
10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz
Data [m1 [m2 [ M2- M1 I
Frequency 160.51 kHz 3113 kHz -129.38 kHz
Magnitude -19.317dB -0.282 dB 19.034 dB
Phase 1171 deg 60.430 deg 61,601 deg

Figure — With 30A Load, crossover frequency is 31.13kHz with 60.4 deg of Phase Margin and Gain
Margin of -19dB
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MGTAVCC
Vin, 2.5V
Vout, 0.9V
lout(pk), 3.0A
Istep, 1.5A
Iramp, 1A/us

Vout Measurement Location, J77, C131
Load Test Location, J77

Jitter = 26.8ns (3A load)
* note - large pigtail loop present due to load equip location

Design Recommendations:
e Add BODE resistor

Test Needs
e BODE
Table 16 - MGTAVCC Results
Measurement Result Pass/Fail Test Condition Notes
Vout 0.903Vv Pass OA DMM
3.0A

DC Ripple 10mV Pass 0A Active Probe
10mV 3.0A

Isense 0.0A Pass 0A Telemetry/E-load
3.2A 3.1A

Vac(droop) 12.8mV Pass 1.5A to 3.0A

Vac(overshoot) 11.2mV Pass 3.0Ato 1.5A
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Figure 44 - MGTAVCC DC Ripple, 0.5A

86



Stopped 7513 o3 31 .Jan 18 14 -
Buttons

Curs1 Pos

Ch1 20.0mY <2 B Ml 100p
& Ch

Figure 45 - MGTAVCC ac ripple load
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Figure 46 - MGTAVCC ac ripple release
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Figure 47 - MGTAVCC litter, 3A
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DAC_AVCCAUX

Vin, 2.5V
Vout, 1.8V
lout(pk), 0.5A
Istep, 0.125A
Iramp, 1A/us

Vout Measurement Location, J77, C326
Load Test Location, J77

Design Recommendations:

Test Needs

e DC Ripple - special test equip required

Table 17 - DAC_AVCC_AUX Results

Measurement Result Pass/Fail Test Condition Notes
Vout 1.802V Pass OA DMM
1.800V 0.5A
DC Ripple 0A Require STE for
0.5A target spec

Reached coax
noise floor

Vac(droop) 7.2mV Pass 0.375A to 0.5A

Vac(overshoot) 8.0mV Pass 0.5A to 0.375A
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Figure 48 - DAC_AVCC_AUX DC Ripple, 0.5A
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Figure 49 — DAC_AVCC_AUX ac ripple load
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Figure 50 - DAC_AVCC_AUX ac ripple unload
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ADC_AVCCAUX
Vin, 12V

Vout, 1.8V
lout(pk), 2.0A
Istep, 2.0A
Iramp, 1A/us

Vout Measurement Location, J79, C135
Load Test Location, J79

Jitter = 50ns (no load)
* note - large pigtail loop present due to load equip location

Design Recommendations:
e Add BODE resistor

Test Needs
e BODE
Table 18 — ADC_AVCC_AUX Results
Measurement Result Pass/Fail Test Condition Notes
Vout 1.804V Pass OA DMM
0.5A
DC Ripple 8.4mV Pass 0A Coax
8.0mV 0.5A
Isense 0.0A Pass 0A Telemetry/E-load
2.19A 2A
Vac(droop) 11.2mV Pass 0.0A to 2.0A
Vac(overshoot) 12.0mVv Pass 2.0A to 0.0A
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Figure 51 - ADC_AVCCAUX DC Ripple, 0.5A
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Figure 53 — ADC_AVCCAUX ac ripple unload
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UTIL_1V13
Vin, 12V

Vout, 1.13V
lout(pk), 4A
Istep, 4A
Iramp, 0.5A/us

Vout Measurement Location, J80, load cap
Load Test Location, J80

SW Node Measurement Location, L34

Jitter = 23.6ns (4A load)

Design Recommendations:
e Add BODE resistor

Test Needs
e BODE

o  Waveforms at load bypass caps for lower ripple

Table 19 — UTIL_1V13 Results

Measurement Result Pass/Fail Test Condition Notes
Vout 1.136V Pass OA DMM
4A
DC Ripple 14.4mV Pass 0A Active probe at
34.0mV 4A VR. Confirmed
tighter specs at
load.
Isense 0.0A Pass 0A Telemetry/E-load
4.25A 4A
Vac(droop) 33.2mV Pass 0A to 4A
Vac(overshoot) 18.4mV Pass 4A to OA
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Figure 55 - UTIL_1V13 DC Ripple, 1A
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Figure 56 - UTIL_1V13 ac ripple load
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Figure 57 - UTIL_1V13 acripple release
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Figure 58 - UTIL_1V13 Jitter, 1A
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UTIL_5VO0

Vin = 12V
Vout =5.0V
lout(pk) = 2.7A
Istep, 1A
Iramp, 1A/us

Vout Measurement Location, J81, Cout

Load Test Location, J81

SW Node Measurement Location, L35

Design Recommendations:

Test Needs
[ )
Table 20 — UTIL_5VO0 Results

Measurement Result Pass/Fail Test Condition Notes

Vout 5V Pass OA DMM

DC Ripple 41.6mV Pass 0A Active probe

19.6mV 2.7A
Vac(droop) 23.6mV Pass 1.7Ato 2.7A
Vac(overshoot) 35.6mV Pass 2.7At0 1.7A
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Figure 59 - UTIL_5VO0 DC Ripple, 2.1A
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Figure 60 - UTIL_5VO ac ripple load
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Figure 61 - UTIL_5VO0 ac ripple unload
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ADC_AVCC
Vin, 1.13V
Vout, 0.925V
lout(pk), 2.0A
Istep, 0.5A
Iramp, 1A/us

Vout Measurement Location, J82,
Load Test Location, J82

Design Recommendations:

Test Needs

e DC Ripple - special test equip required

Table 21 — ADC_AVCC Results

Measurement Result Pass/Fail Test Condition Notes
Vout 0.927Vv Pass OA DMM
2.0A
DC Ripple 0A Require STE for
2A target spec
Reached coax
noise floor
Vac(droop) None measurable | Pass 1.5Ato 2A
to 2A step
(<2.0mV)
Vac(overshoot) None measurable | Pass 1.5Ato 2A
to 2A step
(<2.0mV)
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DAC_AVCC
Vin, 1.13V
Vout, 0.925V
lout(pk), 1.0A
Istep, 0.25A
Iramp, 1A/us

Vout Measurement Location, J82, C131
Load Test Location, J82

Design Recommendations:

Test Needs
e DC Ripple — special test equip required

Table 22 - DAC_AVCC Results

Measurement Result Pass/Fail Test Condition Notes
Vout 0.93v Pass OA DMM
1.0A
DC Ripple 0A Require STE for
1A target spec
Reached coax
noise floor
Vac(droop) No discernable Pass 0.75A to 1A
droop
2mV 0.5Ato 1A
Vac(overshoot) No discernable Pass 1.0A to 0.75A
overshoot
2.4mV 1A to 0.5A
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Figure 63 — DAC_AVCC acripple
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PL_DDR4_VTT
Vin, 12V

Vout, 0.6V
lout(pk), 3A
Istep, 1.5A
Iramp, 0.5A/us

Vout Measurement Location, J84

Load Test Location, J84

SW Node Measurement Location, L36

Jitter = 7.4ns (3A load)

Design Recommendations:
e Add BODE resistor

Test Needs
e BODE

e  Waveforms from load bypass cap

Table 23 — PL_DDRA4_VTT Results

Measurement Result Pass/Fail Test Condition Notes

Vout 0.6V Pass O0A DMM
0.6V 3A

DC Ripple 30.0mV Pass 0A Active Probe
26.8mV 3A

Vac(droop) 14.0mV Pass 1.5A to 3.0A

Vac(overshoot) 10.4mV Pass 3.0A to 1.5A
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Figure 64 - PL_DDR4_VTT DC Ripple, 3A

113



Stopped 16459 Acis a1 Jan 18 17:40:048

Cursl Pos

573 .8m!
14 0y

l 7. e sy ey e et Y
h-‘-l.l—l.l--l plhin i |

Ch1 20.0rmY

Figure 65 - PL_DDR4_VTT acripple load
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Figure 66 - PL_DDR4_VTT ac ripple release

115



E:r o FI F'E' Ij E q A HiE E” -_IH I 1 E: 1 1 "-1'
.Buttu:uns

Curs1 Pos

Figure 67 - PL_DDR4_VTT litter, 3A
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PS_DDR4_VTT
Vin, 12V

Vout, 0.6V
lout(pk), 3A
Istep, 1.5A
Iramp, 0.5A/us

Vout Measurement Location, J85

Load Test Location, J85

SW Node Measurement Location, L37

Design Recommendations:
e Add BODE resistor

Test Needs
e BODE
o Jitter
Table 24 — PS_DDR4_VTT Results
Measurement Result Pass/Fail Test Condition Notes
Vout 0.6V Pass OA DMM
0.599V 3A
DC Ripple 12.0mVv Pass 0A Active Probe
12.4mV 3A
Vac(droop) 8.8mV Pass 1.5A to 3.0A
Vac(overshoot) 9.2mV Pass 3.0A to 1.5A
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Figure 68 - PS_DDR4_VTT DC Ripple, 3A
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Figure 69 - PS_DDR4_VTT ac ripple load
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Figure 71 - PS_DDR4_VTT lJitter, 3A
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UTIL_3V5
Vin, 12V
Vout, 3.5V
lout(pk), 3A
Istep, 1.5A
Iramp, 1A/us

Vout Measurement Location, J93, C832

Load Test Location, J93

SW Node Measurement Location, L71

Design Recommendations:

e Evaluate DC drop from VR to load

Test Needs
[ ]
Table 25 — UTIL_3V5 Results
Measurement Result Pass/Fail Test Condition Notes
Vout 3.518V Pass OA DMM
3A

DC Ripple 14.0mV Pass 0A Active probe

11.6mV 3A
Vac(droop) 26.4mV Pass 1.5A to 3.0A
Vac(overshoot) 29.6mV Pass 3.0Ato 1.5A
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Figure 72 - UTIL_3V5 DC Ripple, 3A
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Figure 73 - UTIL_3V5 ac ripple load
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Figure 74 - UTIL_3V5 ac ripple unload
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AMS_CLK_VCC3V3

Vin, 12V
Vout, 3.3V
lout(pk), 3A
Istep, 1.5A
Iramp, 1A/us

Vout Measurement Location, J63, C827, L73, C953, L58

Load Test Location, J63

Design Recommendations:

e Evaluate Cu and impedance from VR to load to alleviate DC drop

Test Needs
[ ]
Table 26 - AMS_CLK_VCC3V3 Results
Measurement Result Pass/Fail Test Condition Notes
Vout 3.33v Pass OA DMM
3A
DC Ripple 10.0mV Pass 0A Active probe
11.2mV 3A
Vac(droop) **%46.4mV Pass 1.5Ato 3.0A See slew rate
There is no
undershoot
Vac(overshoot) **%46.0mV Pass 3.0A to 1.5A See slew rate
There is minimal
VOS, 20mV
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Figure 75 - AMS_CLK_VCC3V3 DC Ripple, 3A
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Figure 76 - AMS_CLK_VCC3V3 ac ripple load
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Figure 77 - AMS_CLK_VCC3V3 ac ripple unload
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