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ISLVERSALDEMO2Z

The ISLVERSALDEMO2Z evaluation board provides Features
the power management for the AMD Xilinx Space
Grade Versal ACAP Al Core VC1902 using Renesas'
Radiation Hardened Power Management devices.
The Versal ACAP system requires various supply
rails, including the core, digital, analog and DDR

= Radiation hardened QMLV power solution by
Renesas (MIL-PRF-38535)

= Designed to power AMD Xilinx Space Grade Versal
ACAP Al Core VC1902

memory. The ISLVERSALDEMO2Z provides all these * Includes regulators for all VC1902 rails, DDR4
rails for the user to evaluate the performance against Memory and general +5V/+3.3V bus
the Versal ACAP DC and AC electrical SpeCiﬁcationS. = Power Supp]y Sequencing up and down on all rails

Power Supply Specifications
= +12Vpc +10% (Banana Jack Connectors)

AMD Xilinx Versal ACAP

12V e [ isL70000a V=58 Full Power Management
Specification
ISL73847 (x1)|  5VO0_SYS
ISL73041 (x2)
ISL70020 (x8)
ISL73847 (x2)
ISL73041 (x4) VCCINT, 0.8V/100A
ISL70020 (x12)
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o ISL73007 -
VGTYAVCCAUX, 1.5V/1A
[ ISL73007 >
VGTYAVTT, 1.2V/3A
[ S— ISL73007 »
3V3_8Ys s VGTYAVCC, 0.88V/3A
ISL73007 »
]—\ VCC_SOC_IO, 0.8V/5A 0
ISL70001A — > Ah('/g ég:nx

VCCAUX, 1.5V/6A ACAP
‘ ISL70001A - Al Core

— VCCPSFP, 0.8V/3A
ISL73007

| 'SLrsoor | >
P ve— VCCPSLP, 0.8V/1A
ISL73007
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Figure 1. Power Management Block Diagram
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1.

1.1

Power Tree

Functional Description

The power tree diagram and AMD Xilinx Versal ACAP supply rail requirements table is shown below. The power
management solution is developed for the Full Power Management application of the AMD Xilinx Versal ACAP
which requires individual supplies for most of the rails and a specific power sequencing.

The ISLVERSALDEMO2Z evaluation board operates on a +12V DC power supply. Two front end DC-DC
regulators provide +5.0V and +3.3V system rails that powers all the other POL DC-DC regulators.

Important: This startup and shutdown sequence is provided as an example only. Refer to the ACAP

documentation to ensure the design satisfies its sequencing requirements.

+12VDC 5.0V
ISL73847SEH (x1) | 1
EN 5V0SYS | ISL73041SEH (x2)
»| ISL70020SEH (x8)
o 2
3.3V N
EN3V3SYS | ISL70003ASEH | 33 gys
START EN 5v0SYS
5v0_svs EN 3V3SYS )
3V3_SYs 1st 4’EN veoo,
vCCo | ISL70321SEH [ % e
——4
ove DONE
—
1
1
1
1
_________________________ ]
I
]
I
|
! INT ENVCCAUX
VCCAUX EN GTY AVCCAUX
S e ——%6
5TY AVCCAUX 2nd EN GTY A
GW IsL70821SEH [ OV AVET
EN DDR .
DDR
DONE/POR_B

*DONE on the 2™ ISL70321 sequencer
is the FPGA POR_B signal. It is kept
low until all power supplies have
sequenced up. DONE asserts high to
complete FPGA POR.

» 5V0_SYS

Xilinx Versal Al Core VC1902

Power Tree
VCCO_500
3 VCCO_501 15V 5 VCCAUX_PMC
ENVCCO, | eV 8V | ————» vcCo 502 EN VCCAUX| |51 73007SEH [ VCCAUX_SMON
— VCCO_503 >
VCCO_HDIO
N VoCO 1.0V/1.2V/1.5V 3 VCCO XPIO 3v3_sYs 0.88V 5
> » !
~ ", ISLTS007SEH EN VCCAUX| |51 730075EH [ VGTY_AVCC
3V3_SYS
EN VCCO 08y 4>3 VCC_PSFP
ISL73007SEH A EN GTY 1.5V 6 X
- AVCCAUX | 1SL73007SEH [ VGTY_AVCCAU
——
3V3_SYS
08vi088y | 4 VCC_II0
ENOV8 - 12V 7
ISL70001ASEH VCC_SOC EN GTY AVTT ———» VGTY_AVTT
ISL73007SEH g
3V3_SYS .
8V/0.88V
ENOVE | 1o oaova [——> VCC_PNC 12vi06v |8, VDDRVDDQ
— ENDDR | ISL70005SEH VDDR VTT
=
3V3_SYS
0.88V 4 8
ENOV8 ISL73007SEH ——» VCC_PSLP 2.5V —— » VDDR_VPP
EN DDR ISL73007SEH
EALC AN
0.8V/0.88V 4 VCC INT
ENOV8 | ISL73847SEH (x2) VOGO RAM
—» |SL73041SEH (x4) -
ISL70020SEH (x12)
15V 5
EN VCCAUX ——» VCCAUX
ISL70001ASEH

Figure 2. Renesas Radiation Hardened Power Tree for AMD Xilinx Versal ACAP
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Table 1. AMD Xilinx Versal ACAP Al Core VC1902 Power Management Specifications

Se::;’:lil}ng Rail Voltage Rail Name g::::; DC Tol AC Tol Renesas Solution
(1) ISL73847SEH +
5.0V 5V0_SYS 35A +5% (2) ISL73041SEH +
1 (8) ISL70020SEH
3.3V 3V3_SYS 3A +3% ISL70003ASEH
xggg—gg? +3%/-5% for
L '8V'3 23\5/\/ or VCCO_502, 3A +1% 353(;/ ISL73007SEH
: VCCO_503, =7
2 VCCO_HDIO otherwise
1.0V to 1.5V VCCO_XPIO 3A +1% +5% ISL73007SEH
0.8V or 0.88V VCC_PSFP 1.5A +1% +17mV ISL73007SEH
0.8V or0.88V | VCC SOC,VCC IO 3.5A +1% +17mV ISL70001ASEH
0.8V or 0.88V VCC_PMC 0.35A +1% +17mV ISL73007SEH
3 0.8V or 0.88V VCC_PSLP 0.3A +1% +17mV ISL73007SEH
(2) ISL73847SEH +
0.8V or0.88V | VCCINT, VCC_RAM 100A +1% +17mV (4) ISL73041SEH +
(12) ISL70020SEH
1.5V VCCAUX 4.2A +1% +2% ISL70001ASEH
4 1.5V VSS@X&S&@’ 0.35A +1% +2% ISL73007SEH
0.88V VGTY_AVCC 1.7A +2% 10mVpp ISL73007SEH
5 1.5V VGTY_AVCCAUX 0.1A +2% 10mVpp ISL73007SEH
6 1.2V VGTY_AVTT 2.8A +2% 10mVpp ISL73007SEH
7 1.2V/0.6V DBSEV\E/)ES 3A/1A +5% ISL73005SEH
7 2.5V DDR_VPP 1A +5% ISL73007SEH

1.2 Renesas Power Management Solution

The most prominent power supply rail for the AMD Xilinx Versal ACAP is the VCC_INT core rail which consumes
up to 100A while delivering 0.8V. This is provided by the Renesas Radiation Hardened Point of Load Regulator
that consist of: (2) ISL73847SEH PWM Controllers, (4) ISL73041SEH GaN FET Drivers, and a ISL70020SEH
40V, 65A, 3.5mQ GaN FET.

Note: On the ISLVERSALDEMOZ2Z a 4 phase solution is implemented to deliver 100A with a 25A/phase design.
However, the design can be revised to provide 35A/phase for 140A total by changing components to handle a
larger per phase current. See 0.8V/100A Core Rail Design for changing the design to handle 140A.

The other digital and analog rails for the Versal ACAP are provided by the ISL70001ASEH and ISL73007SEH
Integrated FET Synchronous Buck Regulators. The DDR4 memory VDDQ and VTT rails external to the Versal
ACAP is powered with the ISL70005SEH Synchronous Buck Regulator + Source/Sink LDO.

The power sequencing, which is critical for the Full Power Management operation of the AMD Xilinx Versal ACAP,
is handled by the ISL70321SEH quad sequencer. Table 2 shows the full list of Renesas Radiation Hardened
Power Management parts used in the ISLVERSALDEMO2Z.
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Table 2. Renesas Radiation Hardened parts used on ISLVERSALDEMO2Z

Device Name Description Used For
ISL73847SEH 12V PWM Dual Phase Controller
- . 5V System Rail
ISL73041SEH 12V GaN Half Bridge Driver 0.8V VCC_INT Core Rail
ISL70020SEH 40V, 65A, 3.5mQ GaN FET
VCC SOC I/0 Rail,
ISL70001ASEH 5V, 6A Integrated FET Synchronous Buck .
VCC Aux Rail
ISL70003ASEH 12V, 9A Integrated FET Synchronous Buck 3.3V System Rail
Various Digital
ISL73007SEH 12V, 3A Integrated FET Synchronous Buck .
and Analog Rails
ISL70005SEH 5V, 3A Synchronous Buck + 1A Source and Sink LDO DDR4 Memory Supply Rails
ISL70321SEH Quad Channel Supply Sequencer Supply Rail Sequencing and Monitoring
ISL70218SEH Dual 36V Precision Rail to Rail Output Operational Amplifier Buffer for DDR VREF

1.3 Adjustable Output Voltages

The AMD Xilinx Versal ACAP specifies different operating voltage on certain digital rails; for example at different
Versal speed grades certain 0.8V rails must be operated at 0.88V. Also, the VCCO_XPIO and VCCO_50x rails
can be set for different digital logic I/O levels required by the user.

The ISLVERSALDEMOZ2Z includes the necessary jumpers to change the feedback resistors to set the different

output voltage.

The VCCO 50x rail can be adjusted for 1.8V, 2.5V or 3.3V. See Table 3.

Table 3. VCCO_50x Adjustments

Vout Jumper Status
1.8V Both Open
2.5V Jumper JP1051
3.3V Jumper JP1052

The VCCO XPIO rail can be adjusted for 1.0V, 1.2V, or 1.5V. See Table 4.

Table 4. VCCO_XPIO Adjustments

Vout Jumper Status
1.0V Both Open

1.2V Jumper JP1101
1.5V Jumper JP1102

R34UZ0015EU0102 Rev.1.02
Feb 7, 2024

intersjl

Page 5




ISLVERSALDEMO2Z Demonstration Board Manual

The VCC PSFP, VCC SOC I/0, VCC PMC and VCC PSLP rails can be adjusted for 0.8V or 0.88V. See Table 5.

Table 5. VCC PSFP, VCC SOC /0, VCC PMC and VCC PSLP Rail Adjustments

VOouT Jumper Status VCC PSFP VCC SOC l/io vCC PMC VCC PSLP
0.8V Jumper Open
JP452 JP1002 JP551 JP351
0.88Vv Jumper Short

1.4 Output Voltage Monitor Test Points and Load Transient Generators

The ISLVERSALDEMOZ2Z provides test points for monitoring the output voltage and terminals to apply an external
load current. Certain output rails also provide an onboard transient load generator for a step load. Table 6
summarizes output rail monitoring, test points, and load transient generator input control for the supply rails.

Table 6. Output Rail Test Points and Transient Load Control Input Connection

ISLVERSALDEMO2Z Node Oscilloscope Test Point DC Test Point/External Load Transient Load
Name (2pin jumper) Access (VOUT/GND) Generator Control
ISL73847_5V0_SYS TP701
ISL70003A_3V3_SYS TP501 P501/P502
ISL73007_VCCO_50x TP1051 P1051/P1052
ISL73007_VCCO_XPIO TP1101 P1101/P1102 JP1104
ISL73007_VCC_PSFP TP451 P451/P452 JP453
ISL70001A_VCC_SOC/IO TP1001 P1001/P1002 JP1003
ISL73006_VCC_PMC TP551 P551/P552
ISL73006_VCC_PSLP TP351 P351/P352
ISL73847_VCCINT TP1 TERM1/TERM2 TP22
ISL70001A_VCCAUX TP901 P901/P902 JP902
ISL73006_VCCAUX_SMON/PMC TP951 P951/P952
ISL73007_GTY_AVCC TP251 P251/P252
ISL73006_GTY_AVCCAUX TP401 P401/P402
ISL73007_GTY_AVTT TP201 P201/P202 JP201
ISL73005_DDR_VDD TP801 P801/P802
ISL73005_DDR_VTT TP802 P803/P804
ISL73006_DDR_VPP TP851 P851/P852

The transient load generator comprises a FET driver controlling a common source NFET that pulls a load resistor
to GND to provide a transient load to the supply rail. The ISL73847 VCCINT 0.8V core rail uses an
ISL71040MRTZ GaN FET driver, while all other load generators use the HIP2211FBZ half-bridge driver. In both
cases, a 0V-5V logic control signal is used to switch the transient load where 0V turns the load off, and 5V turns
the load on. Figure 3 through Figure 8 show the input connection to the transient load generator control. The load
comprises multiple parallel 2W-rated, 2512-sized resistors. The transient load generator is intended for pulse load
operation only where the frequency and duty cycle of the load do not exceed the power dissipation of the
resistors.

R34UZ0015EU0102 Rev.1.02 Page 6
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Figure 3. ISL73007_VCCO_XPIO Load Generator Input Orientation

Figure 4. 1SL73007_VCC_PSFP Load Generator Input Orientation
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Figure 5. ISL70001A_VCC_SOC_IO Load Generator Input Orientation

Figure 6. ISL73847_VCC_INT Load Generator Input Orientation
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Figure 7. ISL70001A_VCC_AUX Load Generator Input Orientation

Figure 8. ISL73007_GTY_AVTT Load Generator Input Orientation
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Figure 9. Schematic of Transient Load Generator FET Drivers

1.5 0.8V/100A Core Rail Design

The 0.8V/100A core rail is delivered by the discrete design of (2) ISL73847SEH PWM Controllers, (4)
ISL73041SEH GaN FET Drivers, and (12) ISL70020SEH 40V GaN FETs. Each PWM Controller is a dual-phase
IC; therefore, the design is a 4-phase solution. Each ISL73847SEH controller operates its two phases at 180
degrees phase shift. Using an external clock with a 50% duty cycle and an inverted and non-inverted input to the
SYNC-I pins of the ISL73847SEH provides the 90 degrees phase shift needed for 4-phase operation. Each phase
delivers 25A RMS for a total 100A solution.

The external clock solution is implemented with an ISL71041MRTZ Current Mode PWM Controller. Timing is
made through the RTCT pin, which provides a square wave clock signal at the OUT pin. The inverted clock output
is generated by putting the clock signal into the ISL71040MRTZ GaN FET Driver, which offers an INB input that
provides the inverted clock signal at OUTH/OUTL. While the 2MHz clock generated by the ISL71041MRTZ works
under a nominal case, it cannot be guaranteed over full operational range. Renesas recommends using a
dedicated clock generator instead. The ISL71040MRTZ GaN FET Driver can still be used to generate the inverted
clock signal.
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'y COMP  VRER-S

c1s3

0.1

SUF
cts7
47UF
cls8
SUF

> SYNC

—21FB Voo~

R9
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2y cs outt

4 RTCT ~ GND[->
— EP

—" 1SL71041MRTZ

EP foory SYNC-l2

cis2
10PF

ISL71040MRTZ

P2
3
P4

Figure 10. External Synchronized Clock Generator Circuit

If the full 135A specified by the AMD Xilinx Versal ACAP specification is required, modify the design to increase
the per-phase current to 35A for a total 140A solution. Make the following changes to the ISLVERSALDEMO2Z
board:

R34UZ0015EU0102 Rev.1.02
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Note: The dissipative elements in the power stage (GaN FETs and inductor) see a higher temperature rise due to
the increased load current.

1. Operation of 140A on the ISLVERSALDEMOZ2Z is recommended only for low duty cycle transient durations. If
the customer requires to evaluate 140A continuous operation, Renesas recommends using a separate PCB
design to accommodate more GaN FETs in parallel and increase the number of PCB layers to handle the extra
current.

2. Decrease the Rsense resistor from 2mQ down to 1.43mQ so that a 50mV full-scale input to the
ISENSE+/ISENSE- pins of the ISL73847SEH is developed with 35A RMS of load current. The Susumu
resistors have a 3mQ available, so two in parallel can be used for 1.5mQ.

3. Reduce the inductor value. The inductor used is a Coilcraft SLR1070 120nH. There is no smaller inductance
in this family. However, the Coilcraft SLC1049 offers a 75nH inductor with adequate saturation and RMS current
ratings that can be substituted. The SLC1049 recommended PCB land pattern is slightly different but can be
reasonably mounted onto the PCB board.

4. Use the additional DNP placeholders for tantalum capacitors on the 0.8V rail to add the needed capacitance,
add 8x220pF.

5. Change the slope compensation, error amp compensation, and droop compensation per the loop design
calculator. At minimum, change C_comp from 4.7nF to 3.9nF.

6. Adjust the timing circuit on ISL71041MRTZ U107 from ~1MHz to 875kHz to comply with the maximum inductor
value recommended in the loop design calculator. Change C152 from 10pF to 22pF and R9 from 11kQ to
30.9kQ.

7. ltis not necessary to change the single ISL70020SEH GaN FET on the high side and two ISL70020SEH GaN
FET on the low side per phase. The high side operates at ~16% duty cycle, and the increase in per-phase
current does not necessitate changing the FETs for evaluating 140A transient load steps.

1.6 Power Sequence and Monitoring

The two ISL70321SEH quad rail sequencers handle the power sequencing and monitor all supply rails. When a
sequence up or down is initiated, the supply rails are enabled or disabled in a sequence, shown in Figure 11.

@G> EN_VCCAUX
o> EN_GTY_AVCCAUX
§:§ §:§ @G> EN.DDA

U603
"

. oo
S e 238 §3x
2 VMt
4 v EN2 15
L sidwe enop ¢
s B
" “
- w o
oL o L 2y wir oonep—2 O
2 28 228 K
22 g3z o o SR DONE
9 TOLY. anpp—12
KILLN
EE

Figure 11. Using Power Sequencer DONE signal for Versal POR_B Control

CD40278_Q1 fes0

PGOODE PGOOD7 PGOODS

1SL73005_DDR_VDD

1SL73007_GTY_AVTT

1SL73007_GTY_AVCCAUX

ISL70001A_VCCAUX

U603, the second sequencer's DONE pin, signifies the completion of the entire power-up sequence. As described
in the AMD Xilinx Power Estimator (XPE) design tool for the Versal ACAP, the POR_B signal for the ACAP must

be asserted low during the power-up of the PMC domains. After the PMC domains have powered up, the POR_B
signal must be asserted high to complete the Power On Reset (POR). Therefore the DONE signal of the second
sequencer can be used for the POR_B of the Versal ACAP. Access to the DONE signal is provided on TP8.
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1.7 Power LED Indicators

LED indicators are provided for a visual detection of when certain rails have powered up. The 12V LED is always
on when +12V power is applied to the board. All other LEDs are on when the PGOOD signal for that rail pulls
high.

+12V_HK

12V_LED!
Default
3V3_LED1
“
Default
VCCo_LED1
VCC_INT_LED1

u1151 utis2

R1150

Ri152
K

R1154
2K

PGOOD3

X o
PGOODA4 ’_, s TRes | S
IN 3y e TR2 D 4

0
<)7
<)7

VCC_AUX_LED1
4
Default
GTY_AVTT_LEDT
DDR_LEDT

R1155

u1154

R1157
R1158

u1153

PGOODS5
TRIG

mo
2y mes TR2S - "
PGOODE 8
) mee ol > we o
iFn
QSBK1FRA QSBKIFR
A

Figure 12. Power LED Indicator

GTY_AVCCAUX_LED1

1.8 12V Power Supply and Sequencing Initialization

The +12VDC power supply to the ISLVERSALDEMO2Z is provided by banana jack inputs to the board. Back-to-
back PMOS FETs prevent reverse current flow back to the power supply. Mechanical switch SW601 turns power
on and off to the board.

Power sequence initialization is provided by push button switch SW602 and the CD4027B JK flip flop. Pushing the
button switch provides one pulse, which latches the JK flip flop high and low, alternatively with every push. The
main power switch SW601 also controls the RESET pin of the JK flip flop. When the power switch is thrown off,
the RESET signal triggers a power-down sequence of the two ISL70321SEH sequencers instead of an
uncontrolled shutdown of the power rails. At the same time, a large RC time constant to the gate of Q602 PMOS
delays the turn-off of the 12V supply to the board for the power-down sequence to complete.

+12V_IN

CD4027B_Q1

R607
7.87K

AONB411 g AONB411 U601 e
ST Q601 - -
D . < .
ool
5754 % 2 e R604
a2 B a1 8 Ss
= B w 121K - S
5754 R =¥ CLOCK2 Qlf— SwWe602
BA: L%y Reser2 cLock -2 1 3
iy e ReseT| 2
BA " LS
o2 K1 1 872 @switches spst_mts(chips):page128_is2
£y
£y vss seTt2 8732 " o |5
coD40278 g35x gi2
2 2% € 8T8
g 38
L. Sweo1B
2
+12V_HK 1
- EDO——" sweon

-

Figure 13. Power Sequence Initialization Circuit

Note: The turn-off latching of the push-button switch occasionally causes a non-sequence simultaneous shutdown
of all rails. There is no issue with this other than all rails power down simultaneously.
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The VCCO_LED stays on for the longest duration during a power sequence off. This happens because the
previous rail being sequenced down that the ISL70321SEH monitors is the ISL73847_VCCINT rail, which has a
very large output capacitance to slowly discharge the output voltage. Until the sensed voltage on
ISL73847_VCCINT falls below the 600mV internal reference, the sequencer does not power down the next rail,
which is driven by the EN_VCCO signal and its PGOOD3 signal is driving the VCCO_LED.

1.9 5V Circuit Breaker Protection

The ISLVERSALDEMO2Z evaluation board includes a circuit breaker to disconnect the 5V rail powering the
0.8V/100A VCC INT core rail. This provides additional protection to the VC1902 under an overcurrent condition.
The circuit breaker function is implemented with (5) ISL70061SEH NMOS load switches connected in parallel that
is triggered to shut off during an overcurrent, as shown in the Figure 5 application circuit of the ISL70061SEH
datasheet.

The ISL70218SRHM 36V Precision Operational Amplifier is configured as a comparator to detect an overcurrent
condition. The current monitoring is done on the IMON pin of the ISL73847SEH PWM Controller used for the
+12V to +5V DC-DC converter. The reference into the comparator is set by the R301/R302 resistors with 0.316V.
The IMON pin outputs a current that represents the summed sensed voltage across the ISENSE+/ISENSE- pins
in the two phases of the DC-DC regulator with a transconductance gm of 0.39uA/mV. Given Rsense=2mQ used in
the design and a termination resistor of 10kQ for IMON, when an RMS current of ~38.6A is detected, the
comparator drives the (5) NMOS load switches off to isolate the +5V rail from biasing the power stage of the 5V to
0.8V DC-DC converter that provides bias for the VCC INT rail. As shown in the schematic below, +5V_POST goes
to the power stage of the 4-phase 0.8V/100A rail and is isolated from +5V_PRE during an overcurrent condition.

+5V_PRE >
l:

E-S\/,POST

3

w
. «

l 3 " 12 l l
s o fom " eluzlu
=] o e 2

5 i 10

IMON_2P

VCG_2P
a0

uaos. ~
i

Ty swi

2)fswi

3y swi

4)fswi

5y swi

I
2
1
10
LR o2
7Jon g2
ep=

ISL7006TSEFFIPROTY

Figure 14. 5V Circuit Breaker
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1.10 All Voltage Rail Monitoring

J601 40 Pin header provides a convenient access point to monitor all the DC rails generated by the Renesas
Radiation Hardened Point of Load Regulators. Figure 15 shows the pinout of the voltage rails.

Note: Only use J601 for DC voltage monitoring. Attempting to measure the rail voltages for steady state ripple or
transient load step for meeting AMD Xilinx Versal power management rail requirements is not recommended
because J601 is routed a long distance away from the output capacitors for those rails and will not provide
accurate voltages at this measurement point.

+12V_HK m >
+5V_PRE >
ISL70003A_3V3_SYS m > J601
1SL73007_VCCO_50X Rest (T2 app B
ao 0 RE62 3 4 0 R677
oo 1SL73007_VCCO_XPIO A AMNAE— Yy AN\ —
o o ISL73007_VCC_PSFP 0 R664 7 8 0 R679
oo — N> EAAS 9 i0 R680 AAAS
oo ISL70001A_VCC_SOC_IO e w0 T T YW ol
oo ISL73007_VCC_PMC o> AN YV el e e VYV 0
oo | 0 R699 15 i6 0 R683
e 1SL73007_VCC_PSLP A S A R BT VWV o
oo ISL73847_VCCINT [ N e T YW e
o9 AN R669 0 21 2 A AN _RESS 0
- ISL70001A_VCCAUX 0 A3 f % 0 AAN _RE87
ISL73007_VCCAUX_PMC/SMON m> [ AN R697 0 2 B AApRESE 0
oo 0 R671 27 28 0 R689
oo ISL73007_GTY_AVCC A MNT—F * % A AR
i 1SL73007_GTY_AVCCAUX 0 I A N A A A Y =T
oo ISL73007_GTY_AVTT AWV Hgn R698. gtss “ :: W A AN 693
oo ISL73005_DDR_VDD R YWV 2 ) AN E 0
oo T 0 AN BTE® " @ 0 R695
oo ISL73005_DDR_VTT m> 0 " VN —
oo ISL73007_DDR_VPP >
AN
KILLN N>
Figure 15. Voltage Rail Pinout
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2. Board Design

Power And Enable Switch ‘

Power
Sequencers

{ +12VDC

VCCO_XPIO
VCCO_50x

VCC_SOC_lIo

Figure 16. ISLVERSALDEMO2Z Evaluation Board

2.1 Layout Guidelines

o ISLVERSALDEMO2Z Rev.A vee_puC Voo AUX. |

VCC_PSLP
VCC_AUXPMC
VCC_PSFP

‘
| GTY_AVCC pmml GTY_AUX e GTY_AVTT
®

DDR_VDD
DDR_VTT

DDR_VPP |

The general layout of the ISLVERSALDEMO2Z board is shown below. In the middle right of the board is the
0.8V/100A rail for the Versal ACAP core rail. The bottom half of the board contains the digital and DDR4 supply
rails. The upper right section of the board contains the analog supply rails. Along the upper-middle and left-
middle side of the board are the regulators to generate the +5.0V and +3.3V systems rails, along with the power

sequencers and LED indicators for each supply rail.
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12V BUS ISL73007 ISL73007 ISL73007
Power FETs ISL70003A GTY_AVCC || GTY_AUX || GTY_AVTT
- 3V3_S8YS
Switches
ISL70321
2x Sequencers
LED Indicators
ISL73847 +1SL73041
4 Phase
ISL73847 0.8V, 100A
2 Phase VCCINT Core Rail
5V, 50A ISL70Q61
5V0_SYS Circuit
Break
ISL73007 ISL73007
XPIO VCCO50x
ISL73007 ISL73007 ISL73005
PMC PSLP DDR
ISL70001A
VCC_AUX
ISL70001A
VCC_SOcC/Io ISL73007 ISL73007 ISL73007
DDR
VCCAUXP PSEP
VPP
MC/SMON

Figure 17. ISLVERSALDEMO2Z Board Layout

For the ISLVERSALDEMO2Z schematic diagram, bill of materials, and board layout files, download the design

files from the website.
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3. Typical Performance Graphs

- / /
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. ///
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Figure 18. Power-Up Sequencing, Ch1-8
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Figure 20. Power-Up Sequencing, Ch9-16
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Figure 22. ISL73847_VCCINT Rail 46A Load Step
Transient with #17mV Compliance Window

. 75 as
Thase 3004 Yngger (T

Figure 19. Power-Down Sequencing, Ch1-8

Figure 23. ISL73007_VCCO_XPIO Rail 3A load step with
+*60mV Compliance Window
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Figure 24. ISL73007_VCC_PSFP Rail 1.33A load step Figure 25. ISL70001A_VCC_SOC_IO Rail 1.6A load step
with £17mV Compliance Window with £¥17mV Compliance Window Shown

T e T
m o ‘m

Figure 26. ISL70001A_VCC_AUX Rail 1.5A load step Figure 27. ISL73007_VCCO_50x Rail Steady State Ripple
with ¥30mV Compliance Window Shown at 3A with 260mV Compliance Window Shown

T s

Figure 28. ISL73007_VCCO_XPIO Rail Steady State Figure 29. ISL70001A_VCC_SOC_IO Rail Steady State
Ripple at 3A with ¥60mV Compliance Window Shown Ripple at 3.5A with £17mV Compliance Window Shown

R34UZ0015EU0102 Rev.1.02
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Figure 30. ISL73007_VCC_PMC Rail Steady State Ripple Figure 31. ISL70001A_VCC_AUX Rail Steady State
at 0.5A with #17mV Compliance Window Shown Ripple at 4.2A with £30mV Compliance Window Shown

ss0m

xxxxx

Figure 32. ISL73007_VCC_PSLP Rail Steady State Figure 33. ISL73007_VCC_PSFP Rail Steady State
Ripple at 0.5A with #17mV Compliance Window Shown Ripple at 1.5A with *-17mV Compliance Window Shown

w0 000 ao0ps ) T T
Thase 300 i, mif wu Thase 6.0 ‘M

Figure 34. ISL73847_VCCINT Rail Steady State Ripple at Figure 35. ISL73007_VCC_AUX_SMON_PMC Rail Steady
50A with ¥17mV Compliance Window Shown State Ripple at 0.5A with £30mV Compliance Window
Shown

R34UZ0015EU0102 Rev.1.02

4 om" Page 19
Feb 7, 2024 inters;il



ISLVERSALDEMO2Z Demonstration Board Manual

208 Taws Tow
[IBsse 600 ;1 vﬂgger-n

Figure 36. ISL73007_GTY_AVCC Rail Steady State Figure 37. ISL73007_GTY_AVCC_AUX Rail Steady State
Ripple at 1.7A with 10mVpp Compliance Window Shown Ripple at 0.5A with 10mVpp Compliance Window Shown

Ll ———
Figure 38. ISL73007_GTY_AVTT Rail Steady State Ripple Figure 39. Current Sharing Accuracy of 4-Phase
at 2.8A with 10mVpp Compliance Window Shown ISL73847_VCCINT Rail at 20A Load
Figure 40. Current Sharing Accuracy of 4-Phase ISL73847_VCCINT Rail at 100A Load
R34UZ0015EU0102 Rev.1.02 Page 20

Feb 7, 2024 i“ter'silw



ISLVERSALDEMO2Z Demonstration Board Manual

4. Ordering Information

Part Number

Description

ISLVERSALDEMO2Z Power Management Demonstration Board

5. Revision History

Revision Date Description
1.02 Feb 7,2024 | Updated Power Tree section.
1.01 Jul 27,2023 | Corrected feature bullet.
1.00 Jun 13, 2023 | Initial release
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01 Jan 2024)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

© 2024 Renesas Electronics Corporation. All rights reserved.
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