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ISLKUOGODEMO1Z

Renesas Rad Hard Power Management Reference Design for AMD’s Space Grade XQRKUO060

Over the last decade satellites and spacecrafts have
seen an exponential increase in the need for
on-board data processing and storage demands.
Additionally, major satellite manufacturers have
recently announced their latest satellites to be
modular, fully digital, and capable of in-orbit
reconfigurability. To meet these demands, satellite
and payload manufacturers are using high-end
FPGAs, ASICs, and processors. AMD’s Kintex
XQRKUO060 FPGA is a radiation hardened FPGA that
has comparable performance to commercial
counterparts in demanding computing applications.
The Kintex XQRKUO060 requires a complex power
solution with multiple low voltage supply rails that can
deliver high currents and a need for power supply
sequencing to eliminate high inrush currents. In
collaboration with AMD and Ibeos, Renesas offers a
Kintex XQRKUO060 development board with the FPGA
powered by Renesas’ Radiation Hardened products.
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Vivado

Features

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

= Radiation tolerant AMD Kintex XQRKU060 FPGA
= 4x 4GB DDR3 Memory

= 512MB SPI Flash Memory

= RJ45 interface for 10/100/1000 Gigabit Ethernet
= DB9 RS-485 Communication Port

= JTAG Configuration Header

Power Supply Specifications
= 5Vpc £10% (Banana Jack Connectors)

Related Information

= ISL70002SEH, ISL70001ASEH, ISL75051ASEH,
ISL70005SEH, ISL70321SEH and ISL70244SEH
device pages

= AMD Radiation Tolerant Kintex FPGA Overview

= AMD Radiation Tolerant Kintex FPGA Datasheet
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Figure 1. ISLKU0O60DEMO1Z Block Diagram
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1.  Functional Description

The ISLKUOGBODEMO1Z development platform allows users to prototype and evaluate the performance of the
FPGA in different applications. Figure 1 shows a block diagram of the development board. The board includes 4x
4GB Double Data Rate 3 (DDR3) memory and 2x 256MB SPI flash memory, a Gigabit Ethernet (GbE) port, RS-
485 communication port and a JTAG header for programming. On-board DC/DC Point-of-Load (PoL) Converters
power the FPGA and peripherals from a 5V power supply input.

11  Getting Started

1. Power Switch SW1 switches power to the ISLKUO60DEMO1Z. Before making connections, ensure it is in the
down (OFF) position.

Apply +5VDC to the banana connectors J5 and J6. J5 is positive terminal and J6 is GND.
Move SW1 to the up (ON) position to power on board.
The LED indicators in the upper right sequence on to indicate power sequencing to the FPGA.

When the FPGA is properly powered and configured successfully, the FPGA_PROG_B, FPGA_INIT_B and
FPGA_DONE LEDs in the lower left hand corner of the board illuminate green.

o M DN

6. Visit the AMD Kintex Ultrascale website to download the Vivado Design Suite and get started on the design.

1.2 Kintex XQRKUO060 Power Solution

Table 1 summarizes the Renesas part numbers, descriptions and operation conditions of the various DC-DC
converters used in the space grade design.

Table 1. Renesas Power Management Solution for Kintex RT XQRKU060

Input Output

Part Number Description Voltage Voltage Function
ISL70002SEH Radiation Hardened and SEE Hardened 22A 5V 0.95VI1l | VCC Core
Synchronous Buck Regulator with Current
Sharing
ISL70001ASEH Radiation and SEE Tolerant 3V to 13.2V, 9A 5V 2.5V FPGAVCCO
Buck Regulator Ethernet AVDD and 1/O

1.8V Auxiliary VCC, Auxiliary 1/0 and
SYSMON ADC

3.3V VCC 3.3V I/O and SPI Flash

ISL75051ASEH 3A, Radiation Hardened, Positive, Ultra-Low 2.5V 1.0V Ethernet DVDD

Dropout Regulator
1.0V GTH Analog VCC

1.2V GTH Termination VTT

1.8V GTH Auxiliary VCC

ISL70005SEH Radiation Hardened Dual Output Point-of-Load, 5V 1.35V DDR VDDQ

Integrated Synchronous Buck and Low Dropout

Regulator 1.35V 0.675vV | DDRVTT

1. A mechanical potentiometer, labeled R4781, is available to tune the VCC Core voltage across a range of 0.95V to 0.98V. This feature
allows adjusting to a specific core voltage as determined by the AMD Power Estimator (XPE) tool when configuring the Kintex
XQRKUO060.

In addition to the power management ICs in Table 1, two ISL70321SEH quad power supply sequencers and an
ISL70062SEH NMOS load switch control the power-up and power-down sequences of the eight power supply
rails. An ISL70244SEH Radiation Hardened Op-Amp is also used for buffering the VREF of the DDR3 VTT supply.
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Figure 2 shows the power tree connections from the two ISL70321SEH sequencer outputs to the enable inputs of
the various DC-DC converters.

+5VDC
0.95V ! VCC_INT
EN 0V95 2x > VCCJNTJ/O
———» ISL70002SEH VCC_BRAM
EN 3V3 DDR—
P VCCO_2.5V
2.5V _TaL_ 7 AVDD_ETH_PHY
EN2V5 | ISL70001ASEH >
5V_PG EN 0V95 —> ISL70062SEH
0V95_PG EN 2V5 1
2V5 PG Primary EN 1V0
W ISL70321SEH — >3 LoV 3
AN EN 1V0 5| 1SL75051ASEH ——» VMGTAVCC
|
|
|
________________ | 3
! 1.0v L » DVDD ETH
: EN 1VO »| ISL75051ASEH -
I
|
NEXT EN 1V2
L » ——» 4 4
1V2_PG EN VCC 1v8 12V > VMGTAVTT
— " 3 5 EN 1V2 | 1SL75051ASEH
VCC1V8 PG Secondary | EN MGT 1v8 >
—> ————» 6
MGT 1V8 PG ISL70321SEH [\ 3v3 pOR
—>
DDR 1V35_PG DONE
e 5 VCCAUX
1.8V ———» VCCAUXIO
EN VCC 1V8 .| ISL70001ASEH VCCADC
Ll
6
1.8V ———» VMGTVCCAUX
EN MGT 1V8 | ISL75051ASEH
—
! VDDR VDDQ
1.35V/0.675V |——o---p -
ISL70005 VDDR VTT

EN 3v3 DDR
—

7

3.3V >
EN 3v3 DDR | ISL70001ASEH VCCO_3.3v
—>

Figure 2. ISLKU0O60DEMO1Z Power Tree and Sequencing

The power-up sequence of the power supplies is summarized below:

1. The external 5V supply is monitored by the ISL70321SEH and when it reaches 4.3V, it enables the two
ISL70002SEH set up in current-sharing configuration to provide 0.95V to the FPGA core.

2. When the 0.95V supply reaches 0.8V, an ISL70001ASEH is enabled to provide 2.5V for four down-stream
ISL75051ASEH LDOs.

3. When the 2.5V supply reaches 2.1V, two ISL75051ASEHSs are enabled. One provides 1.0V for the DVDD to
the Ethernet controller. The other provides 1.0V for the GTH transceiver Analog VCC. To minimize power
dissipation in the LDO, the ISL75051ASEH input voltage comes from the 2.5V rail.
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4. When the 1.0V supply reaches 0.87V, an ISL75051ASEH is enabled to provide 1.2V for the GTH transceiver
Termination VTT. To minimize power dissipation in the LDO, the ISL75051ASEH input voltage comes from the
2.5V rail.

5. When the 1.2V supply reaches 1.0V, an ISL70001ASEH is enabled to provide 1.8V for the Auxiliary VCC,
Auxiliary 1/0 and to the SYSMON ADC supply.

6. When the 1.8V supply reaches 1.5V, an ISL75051ASEH is enabled to provide 1.8V for the GTH transceiver
Auxiliary VCC. To minimize power dissipation in the LDO, the ISL75051ASEH input voltage comes from the
2.5V rail.

7. When the second 1.8V supply rail reaches 1.5V, the final two supply rails are enabled. An ISL70001ASEH is
enabled to provide 3.3V for the VCC 1/O and for the SPI Flash Memory. The ISL70005SEH is enabled to
provide 1.35V for the VDDQ and 0.675V for the VTT of the DDR3 memory. The 0.675V before the VTT rail is
also buffered by an ISL70244SEH op-amp to provide VREF for the DDR3 memory. There is also an
ISL70062SEH NMOS load switch that is turned on by the second 1.8V supply rail, which provides 2.5V for the
FPGA VCC I/O, Ethernet AVDD and 1/O.

Figure 3 shows the power-up sequence of the ISLKUO60DEMO1Z board.

2.5V - ISL70001

/ F: 1.35V/0.675V — ISL70005
/ , A v s a1 L

’ Il' { il
w/ | } ‘ J :‘if 0.675V — ISL70005

l 1.8V — ISL75051
1.8V - ISLY0001

1.2V, - ISL75051]
0.95V — ISL70002 1.0V — ISL75051 -

c4 | cs | ] Tbase  -200 ms|| Trigger =l E8
1.00V 1.00V 1.00V 1.00V 1.00V 1.00V .00 Vidiv 50.0 ms/div] Stop 1.01V
-2.00 V| -2.00V -2.00V -2.00V -2.00V -2.00V -2.0000 V 10 kS 20 kS/s|Edge Positive,

Figure 3. ISLKUO60DEMO1Z Power-Up Sequencing

R34UZ0004EU0102 Rev.1.02

4 om" Page 5
Jul 25, 2024 inters;jl



ISLKUO60DEMO1Z Reference Manual

2. Typical Performance Graphs

Typical performance curves for Figure 9 through Figure 13 are derived from the datasheet of the associated part.
Actual performance on the ISLKUO60DEMO1Z may be different due to test conditions.
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Figure 4. Output Ripple of ISL70002SEH for the FPGA VCCINT Core Voltage
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Figure 6. Output Ripple of ISL75051ASEH for the FPGA 1.2V VMGTAVTT Voltage
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Figure 8. ISL70321SEH Power Sequencing Enable
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Figure 13. ISL75051ASEH Load Regulation, VADJ vs lgyt
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3. Board Design
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3.1 Layout Guidelines

As the AMD Kintex XQRKUO0G60 is a high-performance FPGA, careful consideration must be taken with regards to
the layout for the power management ICs. Per the FPGA datasheet for recommended operating conditions for
each of the supply rails, it can be seen they must operate with the tolerances described. In addition to choosing
the right components for the design, the layout is equally as critical in maintaining the electrical performance within
the tolerance window. The load current transitions from one DC/DC regulator can cause voltage spikes across the
interconnecting impedances and parasitic circuit elements. These voltage spikes can degrade efficiency, radiate
noise into the circuit and lead to device overvoltage stress. Proper component layout and printed circuit board
design minimizes these voltage spikes. Below are general recommended guidelines for proper layout:

Ground planes have two important uses. They should be used to shield the switch node of Buck regulators to
contain radiated EMI. Ground planes are also used to provide low impedance returns for the supply currents.

Signal routing should be on dedicated layers. Avoid routing signals on every layer without regard to how layers
above and below may interact with the signal. Typically, the top and bottom layer of the board are dedicated for
signals. Always shield the layer above and below signal layers with ground planes.

Keep the signal and power grounds for each IC separate but have them tied together in a low noise area of the
PCB. Note: Be careful that noise or high current paths from the power supply grounds does not disrupt the
signal ground. Avoid placing signal and sensitive analog grounds in the paths of these noise and high current
grounds.

Place low ESR ceramic bypass capacitors directly at the power supply inputs of DC/DC regulators. These
capacitors are necessary to filter out any high frequency noise on the power supply traces.

Provide enough PCB trace width to carry the power supply currents. This is especially important for the core rail
which provides very high currents. Route the power dissipation across the PCB trace in such a way the thermal
dissipation can be properly carried away from the board.

For DC/DC regulator ICs that have a back side EPAD, expose the PCB solder mask to provide proper thermal
transfer from the IC to the PCB. In addition, include the proper amount of vias to maximize thermal
performance. The vias should connect to all ground layers to spread out the heat.
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3.2 Schematic Diagrams
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Figure 16. Schematic Page 1
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Impedance

Impedance

AMD Reference Decoupling Network Impedance:

Impedance & ESR

/ Combined - Impedance # Combined - ESR - Impedance -ESR / ~Impedance / -EsA

- impedance 1 C- “ESR | - Impedance
CUBUAC224KIRACALTO - ESR

Frequency

To-E5R @ uTO - Impodance

BOM-Optimized Decoupling Network Impedance:
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/ Gombined - Impedance ,~ Combined - ESR ¢ T541X477K00GAH - Impedance < T541X477K006AH - ESR —|-

VA JTO - Impedance / G1206G: 0-ESR |l C0603C

Frequency

- Impedance -ESR
0 - Impedance [ G0603G105KBRAGAUTO - ESR

Figure 23. Schematic Page 8

Decoupling designed to a 6A load step

Recommended PCB Capacitors per Device

Example decoupling capacitor quantities for the XQRKU060-CNA1509 device are listed in Table 77 to
Table 81. The optimized quantities of PCB decoupling capacitors assume that the voltage regulators have
stable output voltages and meet the regulator manufacturer’s minimum output capacitance requirements.
These recommendations assume a regulator (DC) tolerance of £2% and an AC tolerance of £1%, except for
Vo which assumes an AC tolerance of +2%. The total of the DC and AC tolerances must be within the
recommended operating conditions specified in Table 9.

Table 77: i i it car With Sampl
a 10 Combined(!)
Step current (A) 330 4F a7pF 10 4F 104F 0.22pF
6 6 30 30 a0
5 2 5 19 21 25
4 1 4 16 16 16
3 1 2 B 8 8
2 1 1 3 3 3
Notes:
1. VCCINT 10 s ted internaly n the CNATSO package to VCCINT.
2. Step current s typicaly 3 racton of cynamic curant: oughly 15-33%.
Table 78: Decoupling Capacitor Quantities for Viccapam
Vecarmm |
a7 [ 104F |
1 I 1 J
Table 79: Decoupling Capacitor Quantities for Vcau/Vecaux 1o
Veenun/Vecaux 1o (combined)
47 [ 104F
1 [ 1
Notes:
1. Based on 208 oflcauy + keauy o dynamic current,
Table 80: Decoupling Capacitor Quantities for Vco per Bank
Vcco_np (per bank) or Vcco ug (per bank)
a7 10 4F
1 T T
Notes:
1. When combining banks, on 47  can pomer up to four connected banks.
Table 81: i i ifications and Sample
Value (W) | case | Type ESR(m0) | ESLinH) Sample Part Number
E Tant Poly 584 T80 Kemet T541X337MO10ATE
47 | o Tant Poly 15.22 1.90  Kemet T541D476M3.5ATE
10 ‘ 1210 X7R 20 1.62
10| osos xR 19 2.50
022 | o603 X7R 12 2.50

Decoupling methods other than those presented in these tables can be used, but the decoupling network
should be designed to meet or exceed the performance of the simple decoupling networks presented
here. The impedance of the alterate network is recommended to be less than or equal to that of the
recommended network across frequencies from 100 kHz to approximately 10 MHz.

Using KEMET's K-SIM capacitor simulation
software we find that the AMD design has
peak impedance of about 1.5 mOhm over
frequency. Iterating in the same tool we
derive a network with a similar figure, but
fewer components. This reduces the BOM

and simplifies PCB layout.

Both designs are under Ztarget = 3mOhm.

Renesas KU060 Reference Design
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Figure 24. Schematic Page 9
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A2 is NC on A1517 (CGA) Pinout
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AW2 is NC on Al517 (CGA) Pinout
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Figure 25. Schematic Page 10

T3 Bl is NC on A1517 (CGA) Pinout
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VBATT only needed if
bitstream encryption is used

U34-1
AB15 R4616 0
DXN
POR_OVERRIDE DXP [-2210 4617 0
VBATT
vee_1ve W e Ra614_ 0 |
VP [ AATEVVMResis 0|
w16 [ VWV
w15 | VCCADC AA16
GNDADC VREFP fa612. 0
VREFP (V15 4613] 0
2900
220nF XCKUO060-TFFVATSTTT
25V :;
vCe_3v3
l l 2552 VGC_3v3
c2530 L cos3t 0.1uF
20UF T 22UF 16V
10V 10V
R4429 R4430 R4431
4.7K 4.7K 4.7K
R4434 U342
ar AB11 AAT1
o111 VC0 0.1 TCK_0 M7 ‘ FPGA_JTAG_TCK
VCCO 0.2 DI 0 {515 FPGA_JTAG_TDI
0070 119, FPGA JTAG TDO
R11 ™S O FPGA_JTAG_TMS
FPGA_INIT_B ‘ AAg ] INIT_B_0
FPGA PROG_B A PROGRAM B 0 AD9 -
FPGA_DONE DONE_0 D03_0 ACY y: QSPI0_I03
D020 QsPI0_102
vae-ave DOt DIN'0 [Agi7 AP0 VGG _3v3
A1 D00_MOSI_0 S aspio_ioo CC.:
FPGA_CCLK CCLK 0
X W9 & v9
Veeavs meaz B CFGBVS 0 M2_0 [ ‘ —
AB5™| PUDC_B 0 M10 7 R620 XXX
1.0K QsPI0_Cs_B<K RDWR_FCS_ B 0  MO0_0 0 Master SPI configuration M[2:0] == 001
R621 JTAG only configuration M[2:0] = 101
VWA,
XCKUQ80-1FFVA15171 R622
0
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N N U344
C AK39
[$3] ‘AL36 | VCCO_25 1 I0_L1ON_T1U_N7_QBC_AD4N 25
<IN AP37| VCCO 252 I0_L10P_T1U_N6_QBC_AD4P_25
AR34 | VCCO 25 3 i0_LTIN_T1U_N9_GG 25
N O© +—AuU3g"| VCCO 25 4 10_L11P_T1U_N8_GC_25
o o I—Av35 | VCCO 25 5 10_L12N_T1U_N11_GC_25
oo VCCO_25_6 10_L12P_T1U_N10_GC_25 Usas
AJ34 10_L13N_T2[_N1_GC_QBC_25 AD27
A D VREF_25 10_L13P_T2L_N0_GC_QBC_25 [—AEs4| VCCO_45 1  I0_L1ON_T1U_N7_QBC_AD4N 45
m 10L14N_T2L_N3_GC_25 t—AHo5 | VCCO 452  IO_L10P_T1U_N6_QBC_AD4P_45
<~ 10_L14P_T2L N2 GG_25 $+—ALz6 | VCCO 45 3 i0_LTIN_T1U_N9_GG_45
C 10_L15N_T2L_N5_AD11N_25 AP27| VCCO_ 454 10_L11P_T1U_NB_GG_45
o 10_L15P_T2L_N4_AD11P_25 +—Auzs | VCCO 455 10_L12N_T1U_N11_GC_45
= o o N G Ao 52 AV ] JCS5 467 1o LIoN T N1 00 0BG 45
| AV
o HP Voltage = 0.950 V to 1.890 V 017N T2U N9 AD1ON 25 ARt 72562 Space-Grade XGRFUDGD will pronibit you AD24 10113 T2L_NO_GC QBC_d5
o Maximum clamp-current per pin = 10mA 10_L17P_T2U_N8_AD10P_25 from placing memory (DDR) intesfaces in bank 25 and/or bank 46 VREF_45 10 114N_T2L_N3_GC_d5
Maximum clamp-current per 52-pin bank = 200mA 10_L18N_T2U_N11_AD2N 25 due to corner pads not being bonded out to package A4 10_L14P_T2L_N2_GG_45
10_L18P_T2U_N10_AD2P_25 10_L15N_T2L_N5_AD11N_45
10_L19N_T3L_N1_DBC_ADIN 25 : : 10_L15P_T2L_N4_AD11P_45
ps) 1o-LieP ToL NO_DBC_AD9P 25 AV39 is NC on CA1509 (CGA) Pinout 10_L16N_T2U N7 QBG AD3N 45
) O LIN_TOL_NT DBg 25 AV38 NC by association 10 Lgap T2U_N6_QBC_AD3P_45
oLip _TOL_NO_DBC_25 : : 10_L17N_T2U_N9_AD10N_45
< 10_L20N_T3L_N3_ADIN 25 RAW38 is NC on CA1509 (CGA) Pinout 10_L17P_T2U_N8_AD10P_45
. 10_L20P_T3L_N2_AD1P_25 10_L18N_T2U_N11_AD2N_45
= 10_L21N_T3L_N5_ADSN_25 10_L18P_T2U_N10_AD2P_45
p 10_L21P_T3L_N4_AD8P_25 10_L19N_T3_N1_DBC_ADIN 45
o 10_L22N_T3U_N7_DBC_ADON_25 10_L19P_T3L NO_DBC_AD9P_45
N 10_L22°_T3LNE_DBC_ADOP 25 10_L1N_TOL_N7_DBC_45
G_L23N_T3U_N9_25 10_L1P_TOL_N0_DBC_45
|o L23P_T3U_N8_25 10_L20N_T3L_N3_ADIN_45
10_[24N_T3U_N11_25 10_L20P_T3L_N2_AD1P_45
10_L24P_T3U N10_25 10_L21N_T3L_N5_AD8N_45
10_L2N_TOL_N3_25 10_L21P_T3L_N4_ADBP_45
10_L2P_TOL_N2_25 10_L22N_T3U_N7_DBC_ADON_45
10_L3N_TOL_N5_ADT5N 25 10_L22P_T3U_N6_DBC_ADOP_45
10_L3P_TOL_N4_AD15P_25 10_L23N_T3U_N9_45
10_LAN_TOU_N7_DBC_AD7N_25 10_L23P_T3U_N8_45
10_L4P_TOU_N6_DBC_AD7P_25 10_[24N_T3U_N11_45
10 L5N_TOU_N9_AD14N 25 10_L24P_T3U N10_45
10_L5P_TOU_N8_AD14P_25 10_L2N_TOL_N3_45
10_L6N_TOU N11_AD6N_25 10_L2P_TOL_N2_45
10_L6P_TOU_N10_AD6P_25 10_L3N_TOL_N5_AD15N_45
10_L7N_T1L N1_QBG_AD13N_25 10_L3P_TOL_N4_AD15P_45
10_L7P_T1L_NO_QBC_AD13P_25 10_LAN_TOU_N7_DBG_AD7N_45
10_L8N_T1L_N3_AD5N_25 io_L4p “TOU_N6_DBC_AD7P_45
e 10_L8P_T1L_N2 ADSP 25 Geshan file Listod the SGUTI TX and SMil RX sianais as 0 L5N_TOU_N9 AD14N_45
I0_L9N_T1L_N5_AD12N_25 HSTL logic I/O (HSTL is not available in 2.5V banks, so IO,LSP,TDU,NS,ADMPJE
10_L9P_T1L_N4_AD12P_25 it requires different VCCO from the GMIT signals) 10 L6N_TOU N17_AD6N_45
= 16_T0U_N12_VRP_25 Usas 10_L6P_TOU_N10_AD6P_45
AR30 10_T1U_N12_25 (~Apgs’ AF21 R21 10_L7N_T1L_N1_QBG_AD13N_45
10_L10N_T1U_N7_QBC_AD4N 24 [3bog 10_T2U_N12_25 [—AJs2| VCCO_44_1  I0_L1ON_T1U_N7_QBC_AD4N_44 [-apsy 10_L7P_T1L_NO_QBC_AD13P_45
10_L10P_T1U_N6_QBC_AD4P_24 [~aNaz w 10_T3U_N12_25 t—AM23 | VCCO 44 2 10_L10P_T1U_N6_QBC_AD4P 44 ANz i0_L8N_T1L_N3_ADSN 45
10_L1IN_T1U_N9_GC_24 (~Awaz VGG 1v8 t—AN20 | VCCO_44_3 10_LTIN_T1U_N9_GC_44 (~Ayizs 10_L8P_T1L_N2_ADSP_45
10_L11P_T1U_N8_GC_24 [-ANa31 XCKUDBO-1FFVAI517] ARs4 | VCCO 44 4 10_L11P_T1U_N8_GC_44 [aNay 10_[ON_TiL_N5_AD12N_45
10_L12N_T1U_N11_GC_24 [~apaT AT27 | VCCO 44 5 10_L12N_T1U_N11_GC 44 m SGMILTX N I0_L9P_T1L _N4_AD12P_45
10_L12P_T1U_N10_GC_24 [—am30 T—Awa2z | VCCO_44 6 10_L12P_T1U_N10_GC 44 [arog3 SGMIL_TX_P I0_TOU_N12_VRP_45
10_L13N_T2_N1_GC_QBC_24 [-Ar30 VGCO_44_7 10_L13N_T2L_N1_GC_QBC_44 [~ARp3 SGMICIR P — 10_T1U_N12_45
10_L13P_T2L_NO_GC_QBC_24 [~aiag AD23 10_L13P_T2L_NO_GC_QBC_44 Al 55 —SGMIT RX N — 10_T2U_N12_45
10_L14N_T2L_N3_GC_24 [alzg cos00 | coseal coser L cosss VREF_44 10 L14N_T2L_N3_GC_44 aRss—SGMITRX P e 10_T3U_N12_45
10_L14P T2l N2_GC_24 10_L14P T2l N2_GC_44
10_L15N_T2L_N§ AD1 1N 24 [0 OJuF 0 uF T 220F T 220F 10_L15N_T2L N8 AD1IN 44 [-AMZ0
AJ30 16V 16V | 10V 1oV AL20 XCKUOBO-1FFVA15171
] (o LI T b oo [ A2 to LIS T30 OB ROk b4 | 2! va 1ve
AK32 R4464 AJ20
— ShE ek i S meehsile
3 AJ3T AK2) Place resistors as close to
’ R Ta T i < TN oL RO 44 [ A pine of 7 9 possivie RasoTs hadcs
10_L18P T2U N10_AD2P 24 [-apos I0_L18P T2U N10 AD2P 44 |-An2e  SGMICLK P, TOK > 10K
10_L19N_T3L_N1_DBC_ADIN 24 . 10_L19N_T3L_N1_DBC_ADIN 44
o ng T3L NUDBC_ADSF 24 ﬁvgz HSTL_DIFF and LVDS do not have input vref requirements ) L|9P TSL NO_DRGADOP 44 :%2214 l:{':UAES oMl RX P ©2601 } ?51\\/% SGMILRX_C_P
gL TN E in banks where the 1/0 standora AR
10/ V2N Tl s ADoK s | AH32 does not have an input reference 0/ abn oL s Ao 44 [ 2620 sawicLk N 002%  SGMILRX N
10_L20P_T3L_N2_AD1P_24 AF;} voltage requirement, connect the 10_L20P_T3L_N2_AD1P_44 ng ,M{ }%{{SGM\LRX,C,N
10_L21N_T3L_N5_ADBN_24 |-Ag3g dedicated VREF pin to GND (with 10_L21N_T3L_N5_AD8N_44 [AE55 SGMII_RX_P;
I0_L21P_T3L_N4_AD8P_24 |3 jog a 500 or 1k resistor), or leave I0_L21P_T3L_N4_AD8P_44 [—ago7 RA466 R4469<. R4470
10_L22N_T3U N7_DBG_ADON 24 [~zHzg it floating. 10_L22N_T3U_N7_DBGC_ADON 44 |-AEag o e ok
10_122P TALNE :;qagmﬁnﬁ; 24 | 'aGog 10_L22P_T3U Nésms(%aﬁogz 44 | aF23 Samw
\o o T30 N8 24 [-hrey VGG V8 IO (93P T3U NG 44 |-Aees SGMI_RX_N; 0.02%
10_L24N_T3U_N11_24 [aEog 10_[24N_T3U_N11_44 [~Ap2p
10_L24P_T3U N10_24 [~AWa9 10_L24P_T3U N10_44 —awai
10_L2N_TOL_N3_24 ["aypg 10_L2N_TOL_N3 44 |2y Levelshifting to adjust 1.4V common-mode to 0.9V common-mode of 1.8V DIFF_HSTL_I_18 and LVDS
10_L3N. ITOOT.LZV\% T;%Tgﬁ’gj Nl Raars Ridr2 10_L3N %.LZN'} Tﬁ’éi?‘ﬁ*ﬁi e
10 L3P ToL N4_AD15P 24 [-ALTS0 TOK > 10K 107L3P TOL N4_AD15P 44 [-Aves
10_L4N_TOU N7 DBC_AD7N_24 A9 2603 | [0.AuF 10_LAN_TOU_N7_DBC_AD7N_44 [—aujz7
10_L4P_TOU_N6 DBC_AD7P 24 [ay3y SGMIICLK_P | }"GT@SGM“CLK,CJ 10_L4P_TOU_N6 DBC_AD7P_44 [—a7og
10 L5N_TOU_N9_AD14N 24 [-Atja1 —t 10 L5N_TOU_N9_AD14N_44 [rTo3
IOLoNTOUNTT ADSN 54 [-Ar20 SOMIGHCN oo TOUNTT ADaNo4 [ 022
10_L6P_TOU_N10_AD6P_24 ﬁlgg &{ }%@SGM"CLK CN 10_L6P_TOU_N10_AD6P_44 %
10_L7N T1L N1_QBG_AD13N_24 N33 10_L7N_T1L N1_QBC_AD13N 44 Aoz
Rifey Rt
10_L8P_T1L N2 AD5P 24 [Ano TOK > 10K I0_L8P_T1L_N2_ADSP 44 [-An2Z
AR32 AP23
10_LON_T1L_N5_AD12N_24 —AR3T 10_LON_T1L_N5_AD12N_44 [~ANz3
10_L9P_T1L_N&_AD12P_24 (RT3 10_L9P_T1L_N4_AD12P_44 [xt5g VRP_44
Ty i e 2t s ooy i v 4 st
10_T2U_N12_24 ﬁ'é%% 10_T2U_N12_44 ﬁ"f;' 240
e 10_T3U N12_24 e 10_T3U N12 44 [~
XCKUOBO-1FFVA15171 XCKUOBO-1FFVA15171
RY
Q
o) Figure 27. Schematic Page 12
N
w
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HP Voltage = 0.950 V to 1.890 Vv
Maximum clamp-current per pin = 10mA

Maximum clamp-current per 52-pin bank =

HE

10_L10N_T1U_N7_QBC_AD4N_46
10_L10P_T1U_N6_QBC_AD4P_46
IO_L1IN_T1U_N9_GC_46
10_L11P_T1U_N8_GC_46
10_L12N_T1U_N11_GC_46
10_L12P_T1U_N10_GC_46
10_L13N_T2L_N1_GC_QBC_46
10_L13P_T2L_NO_GC_QBC_46
10_L14N_T2L_N3_GC_46
10_L14P_T2L_N2_GC_46
10_L15N_T2L_N5_AD11N_46
10_L15P_T2L_N4_AD11P_46
10_L16N_T2U_N7_QBC_AD3N_46
10_L16P_T2U_N6_QBC_AD3P_46
10_L17N_T2U_N9_AD1ON 46
10_L17P_T2U_N8_AD10P_46
10_L18N_T2U"N11_AD2N_46
10_L18P_T2U_N10_AD2P_46
10_L19N_T3L_N1_DBC_ADIN_46
10_L19P_T3L_NO_DBC_ADIP_46
10_L1N_TOL_N1_DBC_46
10_L1P_TOL_NO_DBC_46
10_L20N_T3L_N3_AD1N_46
10_L20P_T3L_N2_AD1P_46
10_L21N_T3L_N5_AD8N_46
10_L21P_T3L_N4_AD8P_46
10_L22N_T3U_N7_DBC_ADON_46
10_L22P_T3U_N6_DBC_ADOP_46
10_L23N_T3U_N9_46
10_L23P_T3U_N8_46
10_[24N_T3U_N11_46
10_L24P_T3U_N10_46
10_L2N_TOL_N3 46
10_L2P_TOL_N2_46
10_L3N_TOL_N5_AD15N_46
10_L3P_TOL_N4_AD15P_46
10_L4N_TOU_N7_DBC_AD7N_46
10_L4P_TOU_N6_DBC_AD7P_46
10_L5N_TOU_N9_AD14N_46
10_L5P_TOU_N8_AD14P_46
10_L6N_TOU_N11_AD6N_46
10_L6P_TOU_N10_AD6P_46
10_L7N_T1L_N1_QBC_AD13N_46
10_L7P_T1L_NO_QBC_AD13P_46
10_L8N_TiL_N3_ADSN_46
10_L8P_T1L_N2_AD5P_46
10_L9N_TiL_N5_AD12N_46
10_L9P_T1L_N4_AD12P_46
10_TOU_N72_VRP_46
I0_T1U_N12_46

10_T2U_N12_46

10_T3U_N12_46
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10_L10N_T1U_N7_QBC_AD4N_47
10_L10P_T1U_N6_QBC_AD4P_47
10_L1IN_T1U_N9_GC_47
10_L11P_T1U_N8_GC_47
10_L12N_T1U_N11_GC_47
10_L12P_T1U_N10_GC_47
10_L13N_T2L_N1_GC_QBC_47
10_L13P_T2L_NO_GC_QBC_47
10 L14N_T2L_N3_GC_47
10_L14P_T2L_N2_GC_47
10_L15N_T2L_N5_AD11N_47
10_L15P_T2L_N4_AD11P_47
10_L16N_T2U_N7_QBC_AD3N_47
10_L16P_T2U_N6_QBC_AD3P_47
10_L17N_T2U_N9_AD10N_47
10_L17P_T2U_N8_AD10P_47
10 L18N_T2U_N11_AD2N_47
10_L18P_T2U_N10_AD2P_47
10_L19N_T3L_N1_DBC_ADIN_47
10_L19P_T3L_NO_DBC_AD9P_47
10_L1N_TOL_Ni_DBC_47
10_L1P_TOL_NO_DBC_47
10_L20N_T3L_N3_ADIN_47
10_L20P_T3L_N2_AD1P_47
10_L21N_T3L_N5_ADBN_47
10_L21P_T3L_N4_AD8P_47
10_L22N_T3U_N7_DBC_ADON_47
10_L22P_T3U_N6_DBC_ADOP_47
10_L23N_T3U_N9_47
10_L23P_T3U_N8_47
10_L24N_T3U_N11_47
10_L24P_T3U_N10_47
10_L2N_TOL_N3_47
10_L2P_TOL_N2_47
10_L3N_TOL_N5_AD15N_47
10_L3P_TOL_N4_AD15P_47
10_L4N_TOU_N7_DBC_AD7N_47
10_ Lae TOU_N6_DBC_AD7P_47
 L5N_TOU_N9_AD14N_47
|o,L5P,Tou,Ne,ADMP,47
10_L6N_TOU_N11_ADBN_47
10_L6P_TOU_N10_AD6P_47
10_L7N_T1L_N1_QBC_AD13N_47
10_L7P_T1L_NO_QBC_AD13P_47
[0_L8N_T1L_N3_AD5SN_47
10_L8P_T1L_N2_AD5P_47
10_L9N_T1L_N5_AD12N_47
10_L9P_T1L_N4_AD12P_47
10_TOU_N12_VRP_47
10_T1U_N12_47

10_T2U_N12_47
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B39 is NC on CA1509 (CGA) Pinout
C38 NC by association
A38 is NC on Al1509 (CGA) Pinout
A37 NC by association

AR 72582 Space-Grade XQRKUO60 will prohibit you

from placing memory (DDR) interfaces in bank 25 and/or bank 46

Due to corner-pads not being bonded out to package

Figure 28. Schematic Page 13

HP

10_L10N_T1U_N7_QBC_AD4N_48
10_L10P_T1U_N6_QBC_AD4P_48
I0_LTIN_T1U_N9_GC_48
10_L11P_T1U_N8_GC_48
10_L12N_T1U_N11_GC_48
10_L12P_T1U_N10_GC_48
10_L13N_T2L_N1_GC_QBC_48
10_L13P_T2L_NO_GC_QBC_48
10_L14N_T2L_N3_GC_48
10_L14P_T2L_N2_GC_48
10_L15N_T2L_N5_AD11N_48
10_L15P_T2L_N4_AD11P_48
10_L16N_T2U_N7_QBC_AD3N_48
10_L16P_T2U_N6_QBC_AD3P_48
10_L17N_T2U_N9_AD10N_48
10_L17P_T2U_N8_AD10P_48
10_L18N_T2U N11_AD2N_48
10_L18P_T2U_N10_AD2P_48
10_L19N_T3L_N1_DBC_AD9N_48
10_L19P_T3L_NO_DBC_ADIP_48
10_L1N_TOL_N1_DBC_48
10_L1P_TOL_NO_DBC_48
10_L20N_T3L_N3_AD1N_48
10_L20P_T3L_N2_AD1P_48
10_L21N_T3L_N5_ADBN_48
10_L21P_T3L_N4_AD8P_48
10_L22N_T3U_N7_DBC_ADON_48
10_L22P_T3U_N6_DBC_ADOP_48
10_L23N_T3U_N9_48
10_L23P_T3U_N8_48
10_[24N_T3U_N11_48
10_L24P_T3U_N10_48

10 L2 ToL NS 4
10_L2P_TOL_N2 48

10_L3N_TOL ! s  AD5N_48
10_L3P_TOL_N4_AD15P_48
10_L4N_TOU_N7_DBC_AD7N_48
10_L4P_TOU_N6_DBC_AD7P_48
10_L5N_TOU_N9_AD14N_48
10_L5P_TOU_N8_AD14P_48
10_L6N_TOU_N11_AD6N_48
10_L6P_TOU_N10_AD6P_48
10_L7N_T1L_N1_QBC_AD13N_48
10_L7P_T1L_NO_QBC_AD13P_48
[0_LBN_T1L_N3_AD5N_48
10_L8P_T1L_N2_AD5P_48
10_LON_T1L_N5_AD12N_48
10_L9P_T1L_N4_AD12P_48
10_TOU_N12_VRP_48
10_T1U_N12_48

10_T2U_N12_48

I0_T3U_N12_48

K25
L25

™ I )
jjm

K26

e
I
&

=
¥
N

R
N
>

J26

E27
F27
F25
G25
E28
F28

[l
R
N

ﬂo‘m

N28
P28
E26
E25
c27
C26
D26
D25
B27
B26
A25
B25
R25

0

R27
R26

Rkl
N
RS

R28
T28
N26
P26
M26
M25
M24
N24
L27

M27

XCKUO060-1FFVA15171
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Gz abed

HP Voltage = 0.950 V to 1.890 V

Maximum clamp-current per pin

= 10mA

Maximum clamp-current per 52-pin bank = 200mA

VDDR_1V35
U34-11
VCCO_67_1
VCCO 67 2
VCCO 673
VCCO_67 4
VCCO_67 5
VCCO_67_6
T19y vaer 67
VREF_0V675
C2565
0.1uF
16V
VDDR_1V35

it

Max memory interfaces speed is 1600Mb/s according to table 26 in DS892 (-1L speed grade, 0.95V core, FF package)

DDR3_DQS2_N

10_L10N_T1U_N7_QBG_ADAN 67 | rs

I0_L10P_T1U_N6_QBC_AD4P 67 g
I0_LTIN_T1U_N3_GC 67

10_L11P_T1U_N8_GC_67 \”37

DDR3_DQS2_P
DDR3_DQ21
DDR3_DQ20

10_L12N_T1U_N11_GC_67 Ki8

DDR3_DQ23
DDR3_DQ22

10_L12P_T1U_N10_GC_67
10_L13N_T2L_N1_GC_QBC_67

DDR3_DM3

10_L13P_T2L_NO_GC_QBC 67 [

10_L14N_T2L_N3_GC_67

DDR3_DQ25

10_L14P_T2L_N2_GC_67
10_L15N_T2L_N5_AD11N_67
10_L15P_T2L_N4_AD11P_67 Ef

DDR3_DQ24
DDR3_DQ27
DDR3_DQ26
DDR3_DQS3_N

10_L16N_T2U_N7_QBGC_AD3N_67 [
10_L17N T2U_N9_AD10N 67

10_L16P_T2U_N6_QBC_AD3P_67 20 <
F20

DDR3_DQS3_P
DDR3_DQ29
DDR3_DQ28

DDR3_DQ31

10_L19N_T3L_N1_DBC_ADIN 67 [

DDR3_DQ30
DDR3_DM4

10_L19P_T3L_NO_DBC_AD9P 67 3
I0_LIN_TOL_N1_DBC_67 [Py

DDR3_DM1

10_L1P_TOL_NO_DBC_67

10_L20N_T3L_N3_AD1N_67

DDR3_DQ33

10_L20P_T3L_N2_AD1P_67

DDR3_DQ32

10_L21N_T3L_N5_AD8N_67

DDR3_DQ35

10_L21P_T3L_N4_AD8P_67

DDR3_DQ34

10_L22N_T3U_N7_DBC_ADON_67

DDR3_DAs4 N

10_L22P_T3U_N6_DBC_ADOP_67

IS8

10_L23P_T3U_N8_67

DDR3_DQS4_P
DDR3_DQ37
DDR3_DQ36

10_L24N_T3U_N11_67

DDR3_DQ39

10_L24P_T3U_N10_67

DDR3_DQ38

10_L2N_TOL_N3_67

DDR3_DQ9
DDR3 DOs  VREF_OV675

10_L2P_TOL_N2_67

Io L3N_TOL_N5_ADT5N_67

DDR3_DQ11
DDR3_DQ10 R15

P_TOL_N4_AD15P_67

D
A
B
B
C
IG_LZ3N_T3U_N9 67 A
A
A
P
i}
N
N
T
T

I0_L3|
10_ L4N _TOU_N7 DBC_AD7N_67

DDR3_DQAS1_N

10_L4P_TOU_N6_DBC_AD7P_67

DDR3_DQST_P 02566

I0_L5P_TOU N8 _AD14P_67 [/

10_L6N_TOU_N11_AD6N_67 [g

DDR3_DQ13
DDR3_DQ12 16v
DDR3_DQ15

7
8
10_L5N_TOU_N9_AD14N_67 g
7
8
7

10_L6P_TOU_N10_AD6P_67
10_L7N_T1L_N1_QBC AD13N_67 g7~

DDR3_DQ14

10_L7P_T1L_NO_QBC_AD13P_67 16

DDR3_DM2

L8N_TIL_N3_ADSN 67 7

DDR3_DQ17
DDR3_DQ16

10 L3P 1IN ADSP 67 [18

10 [9N_TiL N5 AD12N 67 [F1g

DDR3_DQ19

10_L9P_T1L N4_AD12P_67 [rig

DDR3_DQ18 VRP 67

10_TOU_N12_VRP_67 piyg
10_T1U_N12_67 [~g17~
10_T2U_N12_67 g
10_T3U_N12_67 [ —

XCKU0B0-1FFVA15171

VCC_3v3
F16

X2

EN vee

C2482 l €2483

0.1uF
16V

X—=NC CLK_P

477 GND  CLKN
XLL735100.0000001
100 MHz

0.01uF 10%
C2500 16V
SYSCLK_100M_.C_ P |

MPZ16085221ATA00
220 Ohm @ 100MHz

VDDR_1V35

R4290
1.0K

SYSCLK_100M_P.

0.01uF 10%
C2501 16V
SYSCLK_100M_C_N "

SYSCLK_100M_N

R4291 R4292
1.0K 1.0K

VDDR 1V35

1 10_L10N_T1U_N7_QBC_AD4N_66
VCCO 66 2  10_L10P_T1U_N6_QBC_AD4P_66
VCCO_66_3 10_L1IN_T1U_N9_GC_66
VCCO_66 4 10_L11P_T1U_N8_GC_66

10_L12N_T1U_N11_GC_66
10_L12P_T1U_N10_GC_66
10_L13N_T2L_N1_GC_QBC_66
10_L13P_T2L_NO_GC_QBC_66
VREF_66 10_L14N_T2L_N3_GC_66
10_L14P_T2L_N2_GC_66
10_L15N_T2L_N5_AD11N_66
10_L15P_T2L N4 AD11P_66
10_L16N_T2U_N7_QBC_AD3N_66

10_L16P_T2U_N6_QBC_AD3P_66 [

10_L17N_T2U_N9_AD10N_66
10_L17P_T2U_N8_AD10P_66

10_L18N_T2U_N11_AD2N_66 [

10_L18P_T2U_N10_AD2P_66
10_L19N_T3L_N1_DBC_ADIN_66
10_L19P_T3L_NO_DBC_ADSP_66
10_LN_TOL_N_DBC_66

IO L1P_TOL ! NO DBC_66
10_L20N_T3L_N3_AD1IN_66
10_L20P_T3L_N2_AD1P_66
10_L21N_T3L_N5_AD8N_66
10_L21P_T3L_N4_AD8P_66
10_L22N_T3U_N7_DBC_ADON_66
10_L22P_T3U_N6_DBC_ADOP_66
10_L23N_T3U_N9_66
10_L23P_T3U_N8_66
10_[24N_T3U_N11_66
10_L24P_T3U_N10_66

\O L2N |_TOL_N3_66
L2P_TOL_N2 66

10_L3N, TOL N5_ADT5N_66
10_L3P_TOL_N4_AD15P_66
10_L4N_TOU_N7_DBC_AD7N_66
10_L4P_TOU_N6_DBC_AD7P_66
10_L5N_TOU_NY_AD14N_66
10_L5P_TOU_N8_AD14P_66
I0_L6N_TOU_N11_AD6N_66
IO_L6P_TOU_N10_ADGP_66
10_L7N_T1L N1_GBC_AD13N_66
10_L7P_T1L_NO_QBC_AD13P_66
i0_L8N_T1L_N3_AD5N_66
10_L8P_T1L_N2_ADSP_66
I0_L9N_T1L_N5_/ AD12N |_66
I0_L9P_T1L_N4_AD12P_66
16_T0U_Ni2_VRP_66

. 10_T3U_N12_66

VRP_68

XCKU060-1FFVA15171

DQS_BIAS would place common-mode at 0.675V

VDDR_1V35
1 U34-12
% VCCO_68 1 10_L1ON_T1U_N7_QBG_AD4N_68 % ngg Bgzg r;
—F27| VCCO_ 68 2  I0_L10P_T1U_N6_QBC_AD4P_68 o3 —2 }_DQS6 |
gﬁf g%ﬁf Cos41 ﬁg VCCO_68_3 0_L1TN. T1U_N9_GC_68 |-eg DDR3_DQ53
6V 16V 20UF —Nio3 | VCCO_68 4 10_L11P_T1U_N8_GC_68 DDR3_DQ52
] N0 | VCCO_68 5 10_L12N_T1U_N11_GC_68 DDR3_DQ55
VREF ove7s T Ta1 | VCCO 68 6 10_L12P_T1U_N10_GC_68 DDR3_DQ54
VCCO_68_7 10_L13N_T2L_N1_GC_QBC_68 [Fo1
T20 10_L13P_T2L_NO_GC_QBC_68 5z DDR3_DM7
VREF_68 10 L14N_T2L N3 GG 68 [Hog—2 Bg:g ng;
10_L14P_T2L_N2_GC_68 [Goo ¢ |
o567 10_L15N_T2L_N5_AD11N_68 Ggf DDR3_DQ59
0.1uF 10_L15P_T2L_N4_AD11P_68 [Fog—00X< DDR3_DQ58
16V 10_L16N_T2U_N7_QBC_AD3N 68 [~gog ——2QDDR3 DAS7 N
10_| L15P T2U N6_QBC_AD3P_68 [~g55 o2 DPR3 DQS7 P
10_L17N_T2U_N9_AD10N_68 [—E57 o< DDR3_DQ61
10_| L17P _T2U_NB_AD10P_68 [~E53——o2X3, DDR3_DQG0
10 L18N_T2U N11_AD2N_68 [~F53——oXS DDR3_DQ63
10_L18P_T2U_N10_AD2P_68 [~sa5—2<<K DDR3_DQ62
10_L19N_T3L_N1_DBC_ADIN_68 (B~
10_L19P_T3L_NO_DBC_ADIP_68 Rz~
10_L1N_TOL_N1_DBC_68 {53~
10_L1P_TOL_NO_DBC 68 [5p5 2> DDR3_DM5
10_L20N_T3L_N3_AD1N 68 (55—
10_L20P_T3L_N2_AD1P_68 [~Asz
10 L21N"T3L_N5_AD8N 68 (557
10_L21P_T3L_N4_ADBP_68 [555
10_L22N_T3U_N7_DBG_ADON_68 [5o5—
inati ; 10_L22P_T3U_N6_DBC_ADOP_68
Place termination near pins of FPGA 5 Lo 730 o_6a éﬁf
10_L23P_T3U_N8_68 [~Ga7
Bg:g,gﬁg 10_[24N_T3U_N11_68 (557
SYSCLK_100M_N 10_L24P_T3U_N10_68
VSCLK_T00M P Y 0_L2N_TOL_N3_68 7253 DDR3_DQ41
63mW 10_L2P_TOL_N2_68 [-Rzz——2¢<% DDR3_DQ40
DDR3_CS N o005, 10_L3N_TOL_N5_ADT5N_68 (55 —2S DDR3 DQ43
DDA BA2 o 10_L3P_TOL_N4_AD15P_68 52X DDR3 DQ42
DDR3_RESET_N 10_L4N_TOU N7 DBG_AD7N 68 [No5—9yDDR3_DOS5 N
DDR3_ODT 10_L4P_TOU_N6_DBC_AD7P 68 [pa7 DDR3_DQS5_P
DDR3_CAS N 10_L5N_TOU_N9_AD14N_68 [~Raq DDR3_DQ45
DDR3_RAS_N 10_L5P_TOU_N8_AD14P_68 | DDR3_DQ44
10_L6N_TOU_N11_ADBN_68 [R50 DDR3_DQ47
DDR3_WE_N 10_L6P_TOU_N10_AD6P 68 DDR3_DQ46
10_L7N T1L_N1_QBC_AD13N_68 a7
10_L7P_T1L_NO_QBC_AD13P_68 DDR3_DM6
i0_L8N_T1L_N3_AD5N_68 DDR3_DQ49
10_L8P_T1L_N2_AD5P_68 DDR3_DQ48
10_L9N_T1L_N5_AD12N_68 [ DDR3_DQ51
ATz 10_L9P_T1L_N4_AD12P_68 DDR3_DQ50
FATS 10_TOU_N12_VRP_68 (155
N DDR3_DMO
P DDR3 A1  T2U N12 68 oy
& DDR3_AQ e 10_T3U_N12_68
5 DDR3_DQ1
DDR3_DQ0
A Y XCKUO060-1FFVA15171
A DDR3_DQ3
B3 DDR3_DQ2
DDR3_DQSO_N
e DDR3_DQSO_P
DDR3_DQ5
DDR3_DQ4
DDR3_DQ7
R DDR3_DQ6
DDR3_A3
DDR3_A2
i DDR3_A5
T DDR3_A4
g DDR3_CK_N
1 DDR3_CK_P
i DDR3_A7
DDR3_A6
DDR3_A9
T DDR3_A8
’; DDR3_A11
T DDR3_A10
L DDR3_A13
DDR3_A12
DDR3_A15
DDR3_A14 VAP 66
DDR3_CKE
VRP to 240 ohm 1% resistor
VRP_66 VRP_67 VRP_68
Ra282 Ra142 R4143
240 240 240

Figure 29. Schematic Page 14
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VCC_2v5

HR Voltage = 1.140 V to 3.400 V
Maximum clamp-current per pin
Maximum clamp-current per 52-pin bank =

10mA

c2545 CzﬁAi 02534 l (22535
. 1ul

0

ground thru 500 or 1k resistor

gz abed

R4287
1.0K

External vref should be tied to

LVDS input standard uses internal Vref

>‘>
IMES
IR

ALY

\a
NEEE

>
I

;\;\

Hi

VCC_3v3
R4307
%SSPP‘:(‘%GZ 10K 10K in case
QsPI1_T01 1% 1%  for debug
QSPI1_I00

[A
[A
A
R
[A
[A
[A
[A
[A
Al
[A
A
A
A
A
A
[A
A
A
A
A
A
[AL
A

EMCCLK 1s only used when the
external master CCLK enable option enables

& EMCCLK  BUGCIK as an input for elocking the
il QSPI1_CS_B master configuration modes.
RS_485_TX
RS_485_TX_EN
RS_485_RX
AV
AUT
AUT
AT
AT
[CART:
ART
AP
ATT })2574857RX7EN
[ART:
AW
AMT
[ALT5

>|

200ma vaesvs
U3a-14
:E VCCO_65 AE14  10_L1ON_T1U_N7_QBC_AD4N_A13_D29_65
10_L10P_T1U_N6_QBC_AD4P_A12 D28 65
| S— I0_L1IN_T1U_N9_GG_A11_D27_65
Oasds _| Casax_ Cose L M 10" L11P_T{U_N8_GG_A10_D26_65
U313 v |ov Tov 10_L12N_T1U_N11_GC_A09_D25_65
AP18 AW )_65_ 10_L12P_T1U_N10_GC_A08_D24_65
VCCO_ 64 1 10 L1ON_T1U_N7_QBC_AD4N 64 FapTg' VCCO_65_AW12 10_L13N_T2L_N1_GC_QBG_A07_D23_65
VCCO_64 2 I0_L10P_T1U_N6_QBC_AD4P_64 [Far77 AD15 10_L13P_T2L_NO_GC_QBC_A06_D22_65
VCGO_643 I0_L11N_T1U_N9_GC_64 aNTs VREF_65 10 L14N_T2L_N3_GC_A05_D21_65
VCCO 644 10_L11P_T1U_N8_GC_64 [~ANTg ETHO_125CLK 10_L14P_T2L_N2_GC_A04_D20_65
VCCO 645 10_L12N_T1U_N11_GC_64 apfig R4296 10_L15N_T2L_N5_AD11N_A03_D19_65
VCCO_64_6 10_L12P_T1U_N10_GC_64 [~AmT7 10K 10_L15P_T2L_N4_AD11P_A02_D18_65
10_L13N_T2L_Ni_GC_QBC 64 [ar7 10_L16N_T2U_N7_QBC_AD3N_A01_D17_65
VREF_64 10_L13P_T2L_NO_GC_QBC_64 [Ar{ 10_L16P_T2U_N6_QBC_AD3P_A00_D16_65
10_L14N_T2L_N3_GC_64 [-A[Y 10_L17N_T2U N9_AD10N_D15_65
10_L14P_T2L_N2_GC_64 [~Akj 10_L17P_T2U_N8_AD10P_D14_65
10_L15N_T2L_N5_AD11N_64 77 10_L18N_T2U_N11_AD2N_D13_65
10_L15P_T2L_N4_AD11P_64 [—Aiy 10_L18P_T2U_N10_AD2P_D12_65
10_L16N_T2U N7 QBC_ADIN 64 [-Am] é" ba“kf yhere the 1/(2 standard 10_L19N_T3L_N1_DBC_ADIN_D11_65
I0_L16P_T2U_N6_QBC_AD3P_64 [~AHq e ane roo s ement e he I0_L19P_T3L_NO_DBG_ADIP_D10_65
10_L17N T2U_N9_AD10N_64 A voltage requirement, connect the 10_L1N_TOL_Ni_DBC_RS1_65
10_L17P_T2U_N8_AD10P_64 [ dedicated VREF pin to GND (with 10_L1P_TOL_NO_DBC_RS0_65
I0_L18N_T2U_N11_AD2N_64 4] a 500 or 1k resistor), or leave 10_L20N_T3L_N3_AD1N_D09_65
10_L18P_T2U_N10_AD2P 64 [~ it floating. 10_L20P_T3L_N2_AD1P_D08_65
10_L19N_T3L_N1_DBC_ADIN 64 5 ETHO_MDIO 10 L21N"T3L_N5_AD8N_D07_65
10_L19P_T3L_NO_DBC_ADIP_64 [ ETHO_MDC 10_L21P_T3L_N4_AD8P_D06_65
10_LIN_TOL_N1_DBC_64 g ETHO_INT 10_L22N_T3U_N7_DBC_ADON_D05_65
10_L1P_TOL_NO_DBC_64 [ 7ETH0 PHY_RESET_N 10_L22P_T3U_N6_DBC_ADOP_D04 65
10_L20N_T3L_N3_ADIN_64 (& CETHO C 10_L23N_T3U_N9_I2C_SDA 65
10_L20P_T3L_N2_AD1P_64 & CETHO_COL 10_L23P_T3U_N8_I2C_SCLK_65
10_L21N_T3L_N5_AD8N_64 4 >ETHO,RX,CLK 10_L24N_T3U_N11_DOUT_CSO_B_65
10_L21P_T3L_N4_AD8P_64 4 CETHO_RX_ER 10_L24P_T3U_N10_EMCCLK_65
10_L22N_T3U_N7_DBC_ADON 64 -3¢ CETHO_RX_DV 10_L2N_TOL_N3_FWE_FCS2 B_65
10_L22P_T3U_N6_DBC_ADOP_64 |—&F )ETHO,RXD,O 10_L2P_TOL_N2_FOE B 65
10_L23N_T3U_N9_64 —AF77 SETHO_RXD_f 10_L3N_TOL_N5_AD15N_A27_65
10_L23P_T3U_N8_64 (3 CETHO_RXD_2 10_L3P_TOL_N4_AD15P_A26_65
10_L24N_T3U_N11_64 [ CETHO_RXD_3 10_L4N_TOU_N7_DBC_AD7N_A25_65
10_L24P_T3U_N10_64 A >ETHO RXD_4 I0_L4P_TOU_N6_DBC_AD7P_A24_65
10_L2N_TOL_N3_64 4 SETHO_RXD_5 10_L5N_TOU_N9_AD14N_A23_65
10_L2P_TOL_N2 64 (3 SETHO_RXD_6 10_L5P_TOU_N8_AD14P_A22_65
10_L3N_TOL_N5_ADT5N_64 (& CETHO_RXD_7 10_L6N_TOU_N11_AD6N_A21_65
10_L3P_TOL_N4_AD15P_64 -ayy{g 10_L6P_TOU_N10_AD6P_A20_65
10_L4N_TOU_N7_DBC_AD7N_64 [~avT ETHO_GTX_CLK 10_L7N_T1L_N1_QBC_AD13N_A19_65
10_L4P_TOU_N6_DBC_AD7P_64 [AT{ ETHO_TX_ER I0_L7P_T1L_NO_QBC_AD13P_A18_65
10_L5N_TOU_N9_AD14N_64 [~aT] ETHO_TX_EN I0_L8N_T1L_N3_AD5N_A17_65
10_L5P_TOU_N8_AD14P_64 [ ETHO_TXD_0 10_L8P_T1L_N2_AD5P_A16_65
10_L6N_TOU_N11_AD6N 64 [-AT ETHO_TXD_1 10_LON_T1L_N5_AD12N_A15_D31_65
I0_L6P_TOU_N10_AD6P_64 AR ETHO_TXD_2 10_L9P_T1L_N4_AD12P_A14_D30_65
10_L7N T1L_N1_QBC_AD13N_64 R ETHO_TXD 3 10_TOU_N12_A28 65
10 L7P TH_ NO QBC_AD13P_64 [~AT2 ETHO_TXD_4 10_T1U_N12_PERSTN1_65
N_T1L_N3_ADSN_64 ~ARag ETHO_TXD_5 10_T2U_N12_CSI_ADV_B_65
|o LBP T1L_N2_ADSP_64 —aR7s—o2ETHO_TXD_6 HR 10_T3U_N12_PERSTN0_65
10_LON_T1L_N5_AD12N_64 —ap7g ETHO_TXD_7
I0_L9P_TIL_N4_AD12P_64 |"Aj0 XCKU060-1FFVA15171
10_TOU_N1264 aNT6
10_T1U_N12_64 [~Avite
10_T2U N12_64 apTg
10_T3U_N12_64

HR

XCKU060-1FFVA15171

Bank 65 is multifunction bank (incorporates some optional config 1/0)

Bank65 at 3.3V to support NOR-flash I/0 supply voltage

In devices where bank 65 (all devices) and bank 70 (only devices with multiple SLRs) are
I/0 banks and configured with a VCCO requirement <=1.8V, the inputs can have 0-1-0

transition to the interconnect logic during configuration if the input is tied to a 0 or floated
V.

and the configuration voltage is >=2.5

Figure 30. Schematic Page 15
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R4308 12C brought out to resistors
e need to connect
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DDR3_A6 R! A6 DQ4 H8 DDR3_DQ4 DDR3_A6 R! A6 DQ4 H8 DDR3_DQ20
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DDR3_A13 7 A13 DQ9 C8 DDR3_DQ9 DDR3_A13 T7 13 DQ9 T DDR3_DQ25
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VDD1 VDD1
DDR3_CK_P ;; CK VDD2 o7 DDR3_CK_P kJ; CK VDD2 7
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VCC_2V5
0.01uF 0.01uF 0.01uF 0.01uF
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Reaz0 < Raszr U431 ETHO_AVDD VCC_2V5
If 125MHz clock is unused on FPGA, disable this in ethernet PHY 47K 47K J4
A6 ETHO_P0_DO_P 2 1
ETHO_MDIO ﬁ]f MDIO MDI[0}+ a7 ETHO_PO_DO_N 3 | TDo+ VCC g
ETHO_MDC MDC MDI[0}- TDO- GND R4668
Al ETHO_P0_D1_P 4
ETHO_125CLK R4262 10K e r—afa] 1250LK VDIl [B1o ETRO_PO_DT N 5| D1+ ;7 20
ETHO_INT AT5| INTn - MDI[1]- TD1-
B3| COMA A2t ETHO_PO_D2_P 6
ETHO_PHY_RESET_N RESETn MDI[2}+ ETRU-PUDZN TD2+ GREEN+
faizz 239 RSET wDiiz]. 222 71 102 GREEN- [H2——Q ETHO_LED_LINK1000
o ETHo-coL A% g(“)f woia) B2 ETHOEFaDaeT 81103 VELLOW+ 13
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Ast Bl A — 1T Sy
ETHO_RXD_0 A5 | RXDO S_CLK- SGMIICLK_C_N
ETHO_RXD_1 RXD2 SGMILTX_C_P
ETHO_RXD_2 :g RXD1 S_IN+ Bii [ TX C1 vee.2vs
ETHO_RXD_3 RXD3 S_IN-
ETHO_RXD_4 2:3 RXD4 S OUT+ :H SGMILRX_C_P
ETHO_RXD_5 A47 | RXD5 S_ouT- SGMILRX_C_N R173 R174 R4267 R4582
ETHO_RXD_6 40| RXD6 40.2 402 40.2 0.2
ETHO_RXD_7 RXD7 B26
. SEL_FREQ
B4 ETHCLK_25M ] SEL_FREQ:
ETHO_GTX_CLK Sy———— 22 G !
_GTX_ A %I%&LK ol 5z f228 No-Connect for 25MHz input Ds4 DSs Ds7 Ds8
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LD e— - R 7 z y z
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ETHO_TXD_4 Sg TXD4 LED_RX 4@3; ETHO_TED_TX
ETHO_TXD_5 A0 ] TXD5 LED_TX [ ETHO_LED_DUPLEX
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VCC_2V5 ETHO_TXD_7 ™7 CONFIG[0] B30 ETHO_LED_LINK100
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B15 ETHO_AVDD
avob-Bre I MPZ{6085221ATAG)
avoesis | SIS oo e
VCC_2Vs DD B4 C2455 c1102
VCC_2vs | 0.1uF 10UF
oN AVDD_A24 Tov 1oV
5257 VDDOX_B12 AVDD_B36 R4279
t——=" VDDOX_B23 0 VCC_2Vs
B34 VCC_2Vs
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JTAG and FPGA Configuration

TP124 TP125 TP126

Pepper board with GND test points
for convenient signal probing

TP117
52 FPGA_PROG B
1 o0 s FPGA_JTAG_TMS H
2 6O FPGA_JTAG TDI
31 TG FPGA_JTAG TDO FPGA INIT B
4 [5 R633 0 FPGA_JTAG_TCK
g VvV R634_0 TP119
100mil Header VCC_3v3 FPGA_DONE
TP120
EMCCLK
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DS18 DS19 DS20 DS21
¥ GREEN GREEN W GREEN GREEN
N N N N FPGA_PROG_B
R4869 R4868 R4867 R4866 FPGAINIT_B
120 120 120 120
1% 1% 1% "o FPGA DONE
t Ci-1 E1 R4862 2.74k
cl2 B
528 RAB63 2.74k
C22 B2 TP123
Se2 B2 4864 2.74k
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L8 PR 4865 2.74k
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MMPQZZ22A
S Whitewire TP123 to signal R4870
to drive debug LED DS18 100K
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3.3

Bill of Materials

Qty

Reference
Designator

Description

Manufacturer

Manufacturer Part

PWB-PCB,
ISLKUOBODEMO1Z, REVA,
ROHS

Imagineering
Inc

ISLKUO6ODEMO1ZREVAPCB

C2765, C2777,C2785,
C3041

CAP, SMD, 0402, 100pF,
16V, 10%, COG/NPO, ROHS

Kemet

C0402C101K4GACTU

C205, C2576, C2578,
C2911, C2935

CAP-AEC-Q200, SMD,
0402, 1000pF, 50V, 5%,
COG/NPO, ROHS

Kemet

C0402C102J5GACAUTO

16

C632, C865, C1018,
C1107, C2495, C2496,
C2497, C2498, C2500,
C2501, C2659, C2669,
C2701, C2927, C2955,
C2956

CAP-AEC-Q200, ESD,
SMD, 0402, 0.01uF, 16V,
10%, X7R, ROHS

Kemet

C0402C103K4RECAUTO

96

C869, C1272, C1274,

C2306, C2415, C2416,
C2417,C2418, C2419,
C2420, C2421, C2422,
C2423,C2424,C2425,
C2426, C2427,C2428,
C2429, C2430, C2431,
C2432, C2433, C2434,
C2435, C2436, C2437,
C2438, C2439, C2440,
C2441, C2442, C2443,
C2444, C2445, C2446,
C2447, C2448, C2449,
C2450, C2455, C2460,
C2461, C2462, C2463,
C2464, C2465, C2466,
C2467, C2468, C24609,
C2470,C2471,C2482,
C2484, C2488, C24809,
C2492, C2493, C2523,
C2524, C2525, C2526,
C2542, C2543, C2544,
C2545, C2546, C2547,
C2548, C2549, C2550,
C2551, C2552, C2555,
C2563, C2564, C2565,
C2566, C2567, C2599,
C2600, C2601, C2602,
C2603, C2604, C2648,
C2668, C2695, C2932,
C2951, C2965, C3017,
C3018, C3033, C3042

CAP-AEC-Q200, SMD,
0402, 0.1pF, 16V, 10%,
X7R, ROHS

Kemet

C0402C104K4RACAUTO

C2575

CAP-AEC-Q200, SMD,
0402, 2200pF, 50V, 10%,
X7R, ROHS

Kemet

C0402C222K5RACAUTO

C2657, C2663, C2679,
C2766, C2784, C2945,
C3016, C3040

CAP-AEC-Q200, SMD,
0402, 4700pF, 16V, 10%,
X7R, ROHS

Kemet

C0402C472K4RACAUTO
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Reference
Qty Designator Description Manufacturer Manufacturer Part
1 C2952 CAP-AEC-Q200, SMD, Kemet C0402C473K3RACAUTO
0402, 0.047uF, 25V, 10%,
X7R, ROHS
1 C2577 CAP-AEC-Q200, SMD, Kemet C0402C681K5RACAUTO
0402, 680pF, 50V, 10%,
X7R, ROHS
4 C2912, C2914, C2933, | CAP-AEC-Q200, SMD, Kemet C0402C682K5RACAUTO
C2937 0402, 6800pF, 50V, 10%,
X7R, ROHS
1 C1291 CAP-AEC-Q200, SMD, Kemet C0402C820J3GACAUTO
0402, 82pF, 25V, 5%,
COG/NPO, ROHS
27 C863, C864, C1016, CAP, SMD, 0603, 1.0uF, Kemet C0603C105K4RACTU
C1017,C1203, C2366, | 16V, 10%, X7R, ROHS
C2368, C2376, C2483,
C2485, C2606, C2643,
C2644, C2665, C2666,
C2700, C2708, C2709,
C2756, C2925, C2926,
C3009, C3010, C3011,
C3012, C3013, C3014
1" C2367,C2646, C2667, | CAP-AEC-Q200, SMD, Kemet C0603C224K3RACAUTO
C2688, C2690, C2693, | 0603, 0.22uF, 25V, 10%,
C2694, C2900, C2940, | X7R, ROHS
C2953, C2954
30 C857, C858, C859, CAP-AEC-Q200, SMD, Kemet C0603C474K4RACAUTO
C860, C861, C1275, 0603, 0.47uF, 16V, 10%,
C2743,C2744,C2745, | X7R, ROHS
C2748, C2749, C2750,
C2753, C2754, C2755,
C2757,C2762, C2920,
C2921, C2922, C2923,
C2924, C2944, C2960,
C2963, C2964, C2966,
C2967, C3037, C3038
20 C450, C453, C458, CAP-AEC-Q200, SMD, Kemet C0805C225K4RACAUTO721
C461, C1014, C1015, 0805, 2.2uF, 16V, 10%,
C1344,C1347,C2409, | X7R, ROHS
C2410, C2411, C2412,
C2413, C2414, C2557,
C2558, C2559, C2560,
C2561, C2562
38 C361, C506, C1075, CAP-AEC-Q200, SMD, Kemet C1206C106K4RACAUTO
C1076, C1102, C1267, | 1206, 10uF, 16V, 10%, X7R,
C1268, C2517,C2518, | ROHS
C2519, C2520, C2521,
C2522,C2774,C2780,
C2895, C2987, C2988,
C2989, C2990, C2991,
C2992, C2993, C2994,
C2995, C2996, C2997,
C2998, C2999, C3000,
C3001, C3002, C3003,
C3004, C3005, C3006,
C3007, C3008
R34UZ0004EU0102 Rev.1.02 o om" Page 35
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Reference
Qty Designator Description Manufacturer Manufacturer Part
52 C412, C2373, C2374, CAP-AEC-Q200, SMD, Kemet C1210C226K8RACAUTO
C2527,C2528, C2530, | 1210, 22uF, 10V, 10%, X7R,
C2531,C2532,C2533, | ROHS
C2534, C2535, C2536,
C2538, C2541, C2597,
C2598, C2711, C2712,
C2713,C2741,C2742,
C2746, C2747,C2751,
C2752,C2901, C2902,
C2910, C2931, C2938,
C2939, C2972, C2973,
C2974, C2975, C2976,
C2977,C2978, C2979,
C2980, C2981, C2982,
C2983, C2984, C2985,
C2986, C3021, C3025,
C3029, C3043, C3044,
C3045
9 C2763, C2779, C2783, | CAP-TANT, SMD, Kemet T541X337M010AH6510
C2903, C2904, C2905, | 7.3x4.3x4.3, 330uF, 10V,
C2961, C2962, C3039 | 20%, 5mQ ESR, COTS,
ROHS
17 C2894, C2915,C2919, | CAP-TANT, SMD, Kemet T541X476M035AH6510
C3015, C3019, C3020, | 7.3x4.3x4.3, 47uF, 35V,
C3022, C3023, C3024, | 20%, 60mQ ESR, COTS,
C3026, C3027,C3028, | ROHS
C3030, C3031, C3032,
C3034, C3035
10 C397, C398, C2647, CAP-TANT, SMD, 7.3x4.3, Kemet T541X477M006AH6710
C2662, C2678, C2909, | 470uF, 6.3V, 20%,
C2929, C2969, C2970, | 10mQESR, COTS, ROHS
C2971
2 L35, L36 COIL-PWR INDUCTOR, Coilcraft XAL5030-102MEB
AEC-Q200, SMD,
5.2x5.4mm, 1uH, 20%, 14A,
ROHS
1 L24 COIL-PWR INDUCTOR, Coilcraft XAL5030-222MEB
SMD, 5.2x5.4mm, 2.2uH,
20%, 9.2A, 13.2mQ, ROHS
1 L27 COIL-PWR INDUCTOR, Coilcraft XEL4030-102MEB
AEC-Q200, SMD, 4mm,
1uH, 20%, 9A, ROHS
2 L33, L34 COIL-PWR INDUCTOR, Coilcraft XGL6060-471MEB
AEC-Q200, SMD, 6.1x5mm,
0.47uH, 20%, 22A, ROHS
1 J11 CONN-HEADER, 1x3, Molex 22-23-2031
SOLID, 2.54mm, FRICTION
LOCK, ROHS
2 J5, J6 CONN-JACK, MINI Keystone 575-4
BANANA, 0.175 PLUG,
NICKEL/BRASS, ROHS
R34UZ0004EU0102 Rev.1.02 o om" Page 36
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Reference
Qty Designator Description Manufacturer Manufacturer Part
4 J7,J8, J9, J10 CONN-HEADER, 1x2, Waurth Elektronik 61300211121
2.54mmCENTER,
0.236X0.118in., ROHS
1 J2 CONN-HEADER, 1x6, Waurth Elektronik 61300611121
BREAKAWAY,
2.54mmPITCH,
0.236inx0.118in, ROHS
1 J4 CONN-MODULAR, Halo Electronics HFJ11-1G11E-L12RL
FEMALE JACK,
ETHERNET, RJ45, TH,
1PORT, R/A, ROHS
1 J3 CONN-D-SUB, MALE Amphenol/FCI LDO9P13A4GX00LF
PLUG, TH, 9POSITION,
R/A, ROHS
2 D12, D13 DIODE-RECTIFIER, SMD, On MBRS320T3G
SMC, 2P, 20V, 3A, ROHS Semiconductor
12 DS10, DS11, DS12, LED, SMD, 0603, Lumex SML-LX0603GW-TR
DS13, DS14, DS15, GREEN/DIFFUSED, 2.2V,
DS16, DS17, DS18, 20mA, 18MCD, 565nm,
DS19, DS20, DS21 ROHS
4 DS4, DS5, DS7, DS8 LED, SMD, 0603, Lumex SML-LX0603YW-TR
YELLOW/DIFFUSED, 2.1V,
20mA, 14MCD, 585nm,
ROHS
3 F11, F16, F17 FERRITE CHIP, SMD, 0603, | TDK MPZ1608S221ATA00
50mQ, 2.2A, 220Q at
100MHz, ROHS
4 U41, U44, U429, U430 | IC-DRAM MEMORY, 3.3V, ISSI IS46TR16256ECL-107NB2LA2
DDR3, 256Mx16, SMD, 96P, | (Lumissil IS46TR16256BL-107MBLA2 (alternative
BGA, AUTOMOTIVE, Microsystems) p/n; Non error correction code (ECC)
ROHS version)
3 U448, U449, U451 IC-PROTO, RAD/SEE Renesas ISL70001ASEHFE/PROTO
*Sub HARD 6A REGULATOR, Electronics
ISL70001ASEHFE/MS | 48P, CQFP, W/HEATSINK, America
ROHS
2 U2, U423 *Sub IC-12A SYNC BUCK Renesas ISL70002SEHFE/PROTO
ISL70002SEHFE/MS REGULAT, 64P, CQFP, Electronics
W/HEATSINK, ROHS America
1 U422 *Sub IC-RAD HARD LDO Renesas ISL70005SEHF/PROTO
ISL70005SEHF/MS REGULATOR, SMD, 28P, Electronics
CFP, ROHS America
1 U459 *Sub IC-RAD HARD, LOW VOLT | Renesas ISL70062SEHF/PROTO
ISL70062SEHF/MS SWITCH, 14P, CFP, ROHS | Electronics
America
1 U460 *Sub IC-19MHz RAD HARD R/R | Renesas ISL70244SEHF/PROTO
ISL70244SEHF/MS OP AMP, 10P, FP, ROHS Electronics
America
2 U452, U453 *Sub IC-RADHARD QUAD Renesas ISL70321SEHF/PROTO
ISL70321SEHF/MS SEQUENCER, 18P, Electronics
FLATPAK, ROHS America
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0402, 4.99K, 1/16W, 0.1%,
TF, ROHS

Reference
Qty Designator Description Manufacturer Manufacturer Part
4 U38, U39, U40, U466 IC-RADHARD, CMOS 3A Renesas ISL75051ASEHFE/PROTO
*Sub LDO REGULATOR, 18P, Electronics
ISL75051ASEHFE/MS | CFP, ROHS America
2 U461, U462 IC-AEC-Q100, NOR FLASH | Micron MT25QL256ABA8BESF-0AAT
MEMORY, 256Mb, SMD, Technology
16P, SOP2, ROHS
1 U34 *Sub XQDAISY- IC-FPGA, FLIP-CHIP, 624 AMD XCKUO060-1FFVA1517I
CNA1509 1/0, SMD, 1517P, BBGA,
ROHS
3 U463, U464, U465 IC-TRANSISTOR-4 NPN, On MMPQ2222A
40V, 0.5A, 16P, SOIC, Semiconductor
ROHS
2 Q1, Q2 TRANSISTOR-MOS, P- Vishay/Siliconix SI7137DP-T1-GE3
CHANNEL, 8P, PWRPAK, -
20V, -60A, ROHS
1 X3 OSC-CRYSTAL, 25MHz Renesas XLH526025.000000I
X0, HCMOS, 2.5V, SMD, Electronics
6P, 5.15x3.35mm, ROHS
1 X2 OSC-CRYSTAL, 100MHz Renesas XLL735100.000000lI
XO, LVDS, 3.3V, SMD, 6P, Electronics
7.5x5.2mm, ROHS
1 R4781 POT-TRIM, CERMET, TH, AMP-Piner PTC10LV10-103A1010
10.3x4.8, 10K, 1/3W, 10%, 1
TURN, TOP ADJ, ROHS
1 R4780 RES-AEC-Q200, SMD, Panasonic ERA-2AEB1052X
0402, 10.5K, 1/16W, 0.1%,
TF, ROHS
1 R4779 RES-AEC-Q200, SMD, Panasonic ERA-2AEB1871X
0402, 1.87K, 1/16W, 0.1%,
TF, ROHS
1 R4823 RES-AEC-Q200, SMD, Panasonic ERA-2AEB2210X
0402, 221Q, 1/16W, 0.1%,
TF, ROHS
1 R4821 RES-AEC-Q200, SMD, Panasonic ERA-2AEB3160X
0402, 316Q, 1/16W, 0.1%,
TF, ROHS
3 R4478, R4479, R4818 | RES-AEC-Q200, SMD, Panasonic ERA-2AEB4990X
0402, 499Q, 1/16W, 0.1%,
TF, ROHS
2 R4817, R4874 RES-AEC-Q200, SMD, Panasonic ERA-2APB4641X
0402, 4.64K, 1/16W, 0.1%,
TF, ROHS
1 R4156 RES-AEC-Q200, SMD, Panasonic ERA-2ARB203X
0402, 20K, 1/16W, 0.1%,
TF, ROHS
1 R4268 RES-AEC-Q200, SMD, Panasonic ERA-2ARB4991X
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Qty

Reference
Designator

Description

Manufacturer

Manufacturer Part

R4819

RES-AEC-Q200, SMD,
0402, 1.5K, 1/10W, 0.5%,
THINFILM, ROHS

Panasonic

ERA-2VRW1501X

62

R620, R621, R622,
R629, R630, R631,
R632, R633, R634,
R4194, R4195, R4196,
R4199, R4264, R4266,
R4279, R4495, R4496,
R4503, R4504, R4566,
R4592, R4593, R4594,
R4612, R4613, R4614,
R4615, R4616, R4617,
R4618, R4619, R4631,
R4632, R4644, R4645,
R4652, R4654, R4662,
R4663, R4664, R4665,
R4677, R4697, R4698,
R4700, R4701, R4708,
R4714, R4715, R4716,
R4777,R4778, R4782,
R4788, R4789, R4790,
R4791, R4792, R4793,
R4794, R4795

RES-AEC-Q200, SMD,
0402, 0Q, 1/10W, ROHS

Panasonic

ERJ-2GEOR00X

28

R637, R4262, R4283,
R4284, R4285, R4286,
R4287, R4289, R4290,
R4291, R4292, R4296,
R4464, R4467, R4468,
R4469, R4470, R4471,
R4472,R4473, R4474,
R4608, R4696, R4702,
R4703, R4707, R4815,
R4873

RES-AEC-Q200, SMD,
0402, 1K, 1/10W, 1%, TF,
ROHS

Panasonic

ERJ-2RKF1001X

29

R607, R3936, R4154,
R4307, R4308, R4529,
R4530, R4531, R4532,
R4533, R4534, R4537,
R4538, R4539, R4540,
R4541, R4543, R4567,
R4635, R4639, R4656,
R4657, R4679, R4680,
R4733, R4742, R4787,
R4796, R4876

RES-AEC-Q200, SMD,
0402, 10K, 1/10W, 1%, TF,
ROHS

Panasonic

ERJ-2RKF1002X

R4811, R4812, R4813,
R4814, R4870

RES-AEC-Q200, SMD,
0402, 100K, 1/10W, 1%, TF,
ROHS

Panasonic

ERJ-2RKF1003X

R531, R4760, R4761,
R4875

RES-AEC-Q200, SMD,
0402, 1.47K, 1/10W, 1%,
TF, ROHS

Panasonic

ERJ-2RKF1471X

R4713

RES-AEC-Q200, SMD,
0402, 169K, 1/10W, 1%, TF,
ROHS

Panasonic

ERJ-2RKF1693X
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Reference
Qty Designator Description Manufacturer Manufacturer Part
1 R4709 RES-AEC-Q200, SMD, Panasonic ERJ-2RKF1800X
0402, 180Q, 1/10W, 1%, TF,
ROHS
23 R210, R211, R214, RES-AEC-Q200, SMD, Panasonic ERJ-2RKF2400X
R215, R4142, R4143, | 0402, 240Q, 1/10W, 1%, TF,
R4218, R4219, R4220, | ROHS
R4221, R4282, R4463,
R4667, R4668, R4820,
R4846, R4847, R4848,
R4849, R4850, R4851,
R4852, R4853
5 R4688, R4806, R4807, | RES-AEC-Q200, SMD, Panasonic ERJ-2RKF2492X
R4808, R4835 0402, 24.9K, 1/10W, 1%,
TF, ROHS
5 R4596, R4705, R4706, | RES-AEC-Q200, SMD, Panasonic ERJ-2RKF2671X
R4836, R4871 0402, 2.67K, 1/10W, 1%,
TF, ROHS
16 R4763, R4765, R4766, | RES-AEC-Q200, SMD, Panasonic ERJ-2RKF2741X
R4767, R4838, R4839, | 0402, 2.74K, 1/10W, 1%,
R4840, R4841,R4854, | TF, ROHS
R4855, R4856, R4857,
R4862, R4863, R4864,
R4865
2 R4695, R4740 RES-AEC-Q200, SMD, Panasonic ERJ-2RKF3012X
0402, 30.1K, 1/10W, 1%,
TF, ROHS
5 R4797,R4798, R4799, | RES-AEC-Q200, SMD, Panasonic ERJ-2RKF3652X
R4800, R4801 0402, 36.5K, 1/10W, 1%,
TF, ROHS
30 R173, R174, R278, RES-AEC-Q200, SMD, Panasonic ERJ-2RKF40R2X
R279, R280, R281, 0402, 40.2Q, 1/10W, 1%,
R282, R283, R284, TF, ROHS
R285, R286, R292,
R293, R299, R300,
R421, R422, R4132,
R4133, R4134, R4135,
R4136, R4137, R4138,
R4139, R4140, R4141,
R4267, R4482, R4582
20 R4419, R4420, R4421, | RES-AEC-Q200, SMD, Panasonic ERJ-2RKF4701X
R4422, R4423, R4424, | 0402, 4.7K, 1/10W, 1%, TF,
R4429, R4430, R4431, | ROHS
R4432, R4433, R4434,
R4827, R4828, R4829,
R4830, R4831, R4832,
R4833, R4834
10 R4271,R4272,R4273, | RES-AEC-Q200, SMD, Panasonic ERJ-2RKF49R9X
R4274,R4275, R4276, | 0402, 49.9Q, 1/10W, 1%,
R4277,R4278, R4476, | TF, ROHS
R4477
5 R4193, R4802, R4803, | RES-AEC-Q200, SMD, Panasonic ERJ-2RKF5492X
R4804, R4805 0402, 54.9K, 1/10W, 1%,
TF, ROHS
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Reference
Qty Designator Description Manufacturer Manufacturer Part
2 R4809, R4810 RES-AEC-Q200, SMD, Panasonic ERJ-2RKF5901X
0402, 5.9K, 1/10W, 1%, TF,
ROHS
6 R23, R4113, R4114, RES-AEC-Q200, SMD, Panasonic ERJ-PA2F10R0X
R4759, R4783, R4837 | 0402, 10Q, 1/5W, 1%, TF,
ROHS
5 R2701, R4866, R4867, | RES-AEC-Q200, SMD, Panasonic ERJ-PA2F1200X
R4868, R4869 0402, 120Q), 1/5W, 1%, TF,
ROHS
4 R4288, R4293, R4465, | RES-AEC-Q200, SMD, Susumu RG1005V-101-P
R4466 0402, 100Q, 1/16W, 0.02%,
THINFILM, ROHS
6 R4197, R4198, R4497, | RES-AEC-Q200, SMD, Susumu RG1608N-102-W-T1
R4501, R4516, R4641 | 0603, 1K, 1/10W, 0.05%,
THINFILM, ROHS
4 R539, R4681, R4683, RES, SMD, 0402, 4.32K, Yageo RT0402BRD074K32L
R4872 1/16W, 0.1%, THINFILM,
ROHS
1 R4816 RES-AEC-Q200, SMD, Vishay/Dale TNPWO04023K28BEED
0402, 3.28K, 1/10W, 0.1%,
Thin Film, ROHS
1 SWi1 SWITCH-SLIDE, TH, 6P, CwW GF-126-0159
DPDT, 3A, 125V, ROHS Industries
4 Four corners SCREW, 4-40X1/4in, Building PMSSS 440 0025 PH
PHILLIPS, PANHEAD, Fasteners
STAINLESS, ROHS
4 Four corners STANDOFF, 4-40X3/4in, Keystone 2204
F/F, HEX, ALUMINUM, 0.25
OD, ROHS
1 U431 TRANSCEIVER- Marvell 88E1111-B2-NDC21000
ETHERNET, SMD, 96P,
aQFN, INDUSTRIAL, ROHS
0 R618, R638, R4129, DO NOT POPULATE OR
R4130, R4228, R4263, | PURCHASE
R4265, R4280, R4630,
R4651
0 TP92, TP93, TP94, DO NOT POPULATE OR
TP95, TP96, TP97, PURCHASE
TP98, TP99, TP100,
TP101, TP102, TP103,
TP104, TP105, TP1086,
TP107, TP108, TP109,
TP110, TP116, TP117,
TP118, TP119, TP120,
TP121, TP122, TP123,
TP124, TP125, TP126,
TP127, TP128
1 U417 IC-TRANSCEIVER, 3.3V Renesas ISL3179EFUZ
HALF DUPLEX, Electronics
RS-485/RS-422, ROHS
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4. Ordering Information

Part Number

Description

ISLKUOBODEMO1Z Rad Hard Power Management KU0O60 Reference Design

5. Revision History

Revision Date Description
1.02 Jul 25, 2024 | Changed Xilinx to AMD throughout document.
1.01 Oct 18, 2022 | Updated Figure 2.
1.00 Oct 15, 2021 | 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.
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