Hil

Sequencer 2 Init

L

Primary
70321

Cascaded
70321

Sequencer 2 Init

i

DONE

Hil

v

0.95V

I—b VCCINT

P VCCINTIO

2x ISL70002

v

2.5V

[ EN 33, 1v35, 0vr> ]

15L70062

>
I—b VCCBRAM

ISL70001

"

Y

) VCCO(2.5V)
I—b VDD_ETH_PHY

VMGTAVCC

VMGTAVTT

VMGTVCCAUX

A 4

v

0.5 - VCCAUX
ISL:; P VCCAUXIO
- 'CCADC
1.35V / 0.675V _
I15L70005 » VDDR
3.3V
= P VCCO(3.3V)
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VCC_5V_HK

Ds13 DS12 DS11 DS10
V¥ creen I creen W GReEN GREEN
N N N N
VCC_5V_HK VGG 0V85 VGG 2V5_ HK _MGT_1V0
R4849 R4848 R4847 R4846
240 240 240 240
VCC_5V_HK U463
t Poa—— R4838 2.74k
cl2 B
52 8 RAB39 2.74k
o2 B2 RABA0 274k
Primary Sequencer cs2 B3 R4B41 2.74k
VCC_O0V95  VCC_2V5_HK _MGT_1V0 B 83:; 53
Uas2 l MPQ2222eA
R4733 R4807 R4806 G207 S Ras2e S RIS S RAS3 S RS32 S R4SI S Resad
10K 24.9K 24.9K Voo voosh18 i 0K 0K 10K 10K 10K 10K
1% 1% % P 1o 1% 1% 1% 1% 1% 1%
42}—[ up \/REF]L
Sy vt ent 18 R4789 EN_0V95
4y g wme enz 15 R4790 EN_2V5
500 wms ena 14 4791 EN_1VO
R4740 R4742 6, 4 18 i
9K oK Raso2 VM4 EN4 Power LED Indicators
% % 54.9K R4543 7 L2
oK Y /N \/ ] NIT DONE|
8 PGTMR KILL [T u
TDLY GND| 10 C2688
_L_220nF
v VCC_5V_HK
1SL70321SEH 0%
70001 and 75051 LX rise typically < 15 ms
70001 PGOOD 30 ms from EN DS14 DS15 DS16 DS17
75051 PGOOD 7 ms from EN ¥ creen I Green W GREEN GREEN
PGTMR set to 40ms N N N 3
TDLY set to 20ms
MGT_1V2 VCC_1V8 MGT_1V8 VDDR 1V35
R4608 R4850 R4851 R4852 R4853
240 240 240 240
464
1.0K R4854 2.74k
t P
5 RAB55 2.74k
R4815 c21  E2
c22 B2 RAB56 2.74k
c31 E3 -
Cs2 B3
1.0K RAB57 2.74k
g]c41  E4
c42 B4
MPQ222A
VCC_5V_HK V4
Cascaded Sequencer
MGT_1V2 VCC_1V8 MGT_1V8 VDDR 1V35 Uass l
Saoad R4537 > R4538 > R4539 > R4540 > R4S41
Voo voosh—18 1o 10K 10K 10K 10K 10K
R4799 < R4803 < R4804 R4808 P o 1% 1% 1% 1% 1%
36.5k 54.9k 54.9k 249K 2, dup vrerp—17 :
% ’[ P
0 Mt ent 18 5‘4792 EN_1v2
> M2 ene—15 R4793 EN_VCC_1V8
] w3 ena—14 R4794 EN_MGT_1v8
o Ve ena 18 RAT95 EN_3V3_1V35_0V675
12
b
R4805 < R4S00 < R48O1 R4695 Hg N DONE There is no recommended sequence for
54.9k 36.5k 36.5k 301K PGTVR i VMGTVCCAUX so MGT1V8 can follow VCC1V8
TDLY GND| 10 C2693
_L_2o0nF
25V
R4811 R4812 51 70321SEH 10%
100K 100K
[Tl
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VCC 5V_HK

.+ ca034 _|+ caote _[+ coote L caseo L cogat Ccas4
SN 4UF A~ 410F 4700F
35V 35V 10V 10V 10V Re697 R4698 R4696
10% 10% 10% 0 0 1.0K
i '
| |
i Slave ] VCC_5V_HK U423 glalalsloleslyelel o sl @l
| Current Share Config ] S 1SL70002SEHVFE il i e ] el i ov
| Master: ISHSL = DGND, H oVt 2222585822 88 o
| Slave: ISHSL = DVDD, 1 Zizzzzzias %8 TP103
! ! 29 PGOOD_0V95 SLAVE
TTTTmmTmemsmsssoesenooees - B T
1 C2927
52 ngs& 0.01uF
RA665 51 16V
0 . o 0.95V-0.98V
. .
VCC 0Ves
TPO3
R4TTT. 59 0V95_SLAVE_LX _ . 1
EN_0V9S ) YNC_0V35 22 | EN
72 | SYNC XGL6060-471MEC c29: C2929
S 0.47UH 22UF 22UF 4700F
czese 2932 2933 B 2958 10V 10V 63V
oot 0.1uF 3 Ra654
o 16V D13 S 0
10% 20V
Max combined current = 38A e o
; R4759 V95 FB o 2935
Max current/device = 22A 0V85 REF N 1000p.
Efficiency @ 22A = 63% 0 Gz oo i
Maximum power delivered (combined) = 38W 25v" whe o 2
Maximum power dissipated (combined) = 22W 10% %%%ég%%%g
OoCP set to 21.9a 4L L
SS ramp time = 2.6 ms LR
<lelol | |5
2 |
<|alolelele] | [
VCG 5V_HK Sepess | [@
R4662
0
R4663
0
(o , VCC 5V_HK
| |
 Master |
| Current Share Config | + c3035 _|+ caoeo _|+ coots L cest L ceso L cess L ces7
' N Z - - ' TN 4UF AT~ 47UF T 47UF T 470nF T 470nF T 47o0F T 4700F
, Master: ISHSL = DGND, ISHEN=DVDD, M/$=DVDD H 38V 35V 35V 10V oV oV oV R4700 R4701 R4702
| Slave: ISHSL = DVDD, ISHEN-DVDD, M/S=DGND | 10% 10% 10% 10% 0 0 10K
| ] E
VGG 5V_HK
uz BRI LBHERIR o =3 @
1SL70002SEHVFE
2223255222 88 22 2 o o
Rassd ZZ3Z8g8cas B8 o TP104
2 ms PGOOD_0V95 MASTER
30 T
FSEL
Fsw programmed to 500kHz 17 865 \/ — \/
e 55| PORSEL 0.010F O . 9 5 O . 9 8
51| SO 16V
SCo 10%
VGG 0ves
VGG 0ves
P92
TPi21 R4783 0V95_ MASTER LX
19 Enoves EN = = : L
SYNG
R4782 XGLE0B0-471MEC 2909
CORE_SENSE+ & ss 0.470H 470UF
B 29.5A 22UF 22UF 6.3V
3016 RA632 1oV 1oV
D12 S 0 Isat_108 = 13.88
0.05% 10% 207 Isat_20% = 22
10% Tsat_30% = 29.5a
0ves_FB 1 o c2911
64 FBF 1000p
R4780 v € 50V
10.5k 1%
220nF S0 °
0v95_REF z —am Q=
o o - 2 soofflEg8  o0B883885880
1 ith R4781 0.1% 10% ITITIIITT 2555556666660 1020 R4767 ——6.6nF
Vary output voltage with R EEEEEREER] G23RRRRRR0RR2 Ttram 274K 10%
R4781 Jololelalmlollokol<lal 1% 50V
. L T e
It is recommended to run the 10% Ll | B |
f 94 . o)
Xilinx Power Estimator (XPE) VCG_5V_HK i ol [ ~
on a given design to AR5 Réca4
X . 0 0
establish a set-point
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VCC_2V5_HK

P95
U38 __ISL75051ASEH MGT_1V2 2 O 5 \/
VINY VOUuT? RAT05 1
l ca780 l C2966 Miv vouT2 R4683 267K
10uF 470nF VINg vouTs 432k 1% C2967 + c2783
10V 10V VING vouT4 01% 470nF 330UF
10% 10% VINS vouts c2784 10V 10V
VING VOouTe 47000F 10%
R4703 8 16V
10 ADJ ) 10%
EN_1V2 EN 18 l
@ PG
1.0K 2 9
8 2 eyl rasto L (20
2z 3.28k P
a4 O 0.1% 16v
. 2965
0.1uF
16V
VCC_5V_HK
R4787
10K
1%
TP105
Place near Ethernet PHY PGOOD MGT 1v2
VCC_2V5_HK TP127
U466_ISL75051ASEH Y v 1.004 Vv
.
VINY VouT!
R4B71
l C3043 l C3044 l C3045 l €3037 Miv voure 267K
22UF 22UF 22UF 4700F MivA voure 1% c3038 _|+ 03039
10V 10V 10V 10V i vouTe R4872 470nF 3300F
10% Mix o 4.32k C3040 10V 10V
6 ouTe 0.1% 4700pF 10%
R4873 R 16V
10 10%
EN_1V0 EN 18
2 o PG
10K 3 C3041
o=
52 ol P L
ERK) 01% 16V
] C3042
0.1uF
16V
VCC_5V_HK
R4876
1% Max current / device = 3A
TP128 OCP set just shy of 3A
PGOOD VGG 1V0 1.2V Max Dissipation = 3.9W
1.2V Max Delivery = 3.6W
1.0V Max Dissipation = 4.5W
1.0V Max Delivery = 3.0W
VCC_2V5_HK P96
Ud0_ISL75051ASEH wrvo T 004 V
.
VINY VOUuT? RA706 1
l l VIN2 VouT2
cer74 Cc2964 Miv voire 267K
10uF 470nF MivA Vo 1% c2963 _|+ c2r79
10V 10V e vouTe R4681 4700F 330UF
10% 10% i voure 432 C2945 10V 10V
0.1% 4700pF 10%
R4707 8 16V
EN V0 10 ADJ 10%
L EN 18
2o Fo car77
- 5
ocP® 2 Bvp 9 e 100p
B 01% 16V
N c1272
i 0.1uF
16V
VCC_5V_HK
R607
10K
1%
TP106
[Tl
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u4608
ISL70244SEH
6

VCC 2.5V_HK

Buck OCP fixed, ~5.3A LDO OCP fixed, ~1.65A
Max buck current = 3A Max LDO current = 1A
Buck efficiency @ 3A = ~75% Max LDO dissipation = 0.7W
VDDR_1V35 Max buck dissipation = 1.3W Max LDO delivery = 0.7W
Max buck delivery = 4.0W LDO soft-start = 1.4 ms
Buck soft-start = 2.6 ms
R4708
0
VCC 5V_HK
C2575
——2anf . .
50V VCC _5V_HK
10%
R4688 + C2961
24.9K R4154 c2708 L ca709 330UF
R4709 1% £sw = 850 kiiz 10K 1uF 1uF 10V
180 1% 10V 10V
1%
C1201  82PF u422 TP107
50V 28
50 L PG PGOOD_1V35
C2577 680pF  R4713 169k B PG 2 ’
R4156 50V 1% |
20k L 3 2% DDR Supply
B_COMP B_VIN2 1 3 4 7V
e 4 25 TP97 VDDR_1V35 i
VGC_5V_HK 54.9 B_RT B Lx2 L24
YTV Y
T g‘"g“ 518 vee B_PaND2 [24
6 23 Y& XAL5030-222MEC l l + €397 + C398
l C2366 BSYNC  B_PGND1 22uH c1267 c1268 470UF 470UF
1uF R4195 7 22 9.2A 10UF 10UF 6.3V 63V
10V 0 ] B_GND1 BLX1 T 10V T 10V T T
88 aNp2 B_VINt |2
,79 VREF TesT 22 = S2%%0 47
10 19 ;7 VDDR_0V675 O 6 7 4 \/ 10V
c2367 R4714 B_EN LYN - . 10%
250nF EN,avaJvas,ove?s})—’\/\/\zo—E 18
25V L_EN L out
12 17 ’
vct;r 5V_HK L.vee L_PGND l c2373 l c2374 +  C2962
R4196 13 16 ; 7 22UF 22UF 330UF
0 C2952 Lss L_GND 10V 10V 10V
47nF 7 (. L ea |15
C2368 16V —EA =
1uF 10%
I ISL70005SEH
VDDR_1V35 R4198 1.0K0.05%
. .
10K R4197 %7
100mW  0.05%
Ccas78,
1000p
50V VCC_5V_HK
VDDR_1V35
10 Uagon ;aggn VREF_0V675
ISL70244SEH -
1
R4479
499 R4476
01% 49.9
R4478
499
01%
[Tite
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Max LDO current =
Max
Max

OocCp

LDO dissipation = 2.1W
LDO delivery =
set just shy of 3A

TP99 MGT_1V8

Y 1 1.811vVv

VCC_2V5_HK R4596 l
U39 ISL75051ASEH cere2  _|+ co763
267K 4700F 330UF
VINT youtt R539 1% 10V 10V
l l VIN2 VOUT2 e o
C506 C1275 VIN3 VOUT3 4.32k 10%
10uF 470nF 0.1% C2766
VIN4 VOuT4
10V 10V 4700pF
10% 10% VINS vours v
VING VOUTE 10%
8
ADJ
EN_MGT_1Vv8 E)—‘VVV—.;‘4594 10 EN 18 l
£ g PG R4819 Qarts
11 Uz 9 1.5k P
OocP2 = BYP 0.05% 16V
3] o
RS531 ) c1274
147k 2 0.1uF R4820
1% 16V 240 VCC_5V_HK
R4796
1% TP102

MGT_1V8_PGOOD

VCC_5V_HK
Place 0.47uF, 22uF on the 3 sides of part near PVIN R4567
10K
1% TP98
VCC_5V_HK U448 ISL70001ASEH VCC_1V8_PGOOD TP110 vee_1ve
[ wm L PVINT pGooD (! o ; 1.802
Lo Lo | L S T PV o A . V
+ cao24 _|+ caozs _|+ csoee L caoet L corar L coraz ! 10% 10V [ PV % R4497
47UF 47UF 47UF T 22UF 22UF 22UF T v e XEL4030-102MEC |+ ceear L coris 2657 1.0K
35V 35V 35V 10V 10V 10V C2744 e PVIN3 LX4 1.0UH 470UF 22UF —4700pF 0.05%
I 470nF. ) 7.0A 6.3V 10v 16V
f 10% 10V ] PVIN4 LX5 26 10%
PVIN4 LX6
PVIN5 21
PVINS FB
VGG 5V_HK PVINg
PVINE R4818
R4495 19 PGND1
AVDD PGND1 0.1%
0 7
l PGND2 [45
2643 PGND2 [35
1uF 17 PGND3 749
1oV 75| AGND PGND3 (37
AGND PGND4 8
PGND4 55—
PGND5 55—
PGNDS [0
R4496 13 27
DVDD PGND6 5g—% .
E l L4 pvop PGNDs 22— OCP fixed, peak 18A
C2644 . Max current = 6A
o 15 SYNG F—x Efficiency @ 6A = 87%
DGND . . .
16| DaND fer |20 Max dissipation = 1.6W
Max delivery = 11W
7 Z
1 Mis Co646 Soft-start = 2.6 ms
2 PORSEL SS 12 220nF
25V
R4593 22 o
EN_VCC_1V8 o S EN 49 Cosas 10%
9 Heatsink SAoF
70 13'0 16V
C2659 8100
0.01uF
16V
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OCP fixed, peak 18A

3.315V

Max current = 6A VCC_5V_HK u4st ISL70001ASEH VCC_3v3 TP100
Efficiency @ 6A = 87% " GOOD. 3V3 1
Max dissipation = 3W €3028 €3027 caozsl 3025 102751 lc2752 o % PV Feee” ‘
: - + . . ‘ n
Max delivery = 20W 47UF 47UF 47UF T 22UF 22UF 22UF f 10% 10V ] ggmg Lxi
Soft-start = 2.6 ms 35V 35V 35V 10V 10V 10V T Vi oe XAL5030-102ME + co678 L cerre R4516 | C2679
cers4 [ v oo TuH 470UF T 22UF 1.0K = —4700pF
| ?ggﬁowl Ve DG 2L 11.1A 6.3V 10V 0.05% e
? PVIN4 X6 e
PVINS
2
oz f EvRS ro 21
VCC 5V_HK 10% 10V 25 | PVING
PVING Rag23
R4592 19 PGND1 221
o AVDD PGND1 (57 8%
lc27ss PGND2 g
b PGND2 55
10V 17 PGND3 749
5] AGND PGND3 (57
AGND PGND4 (35
PGND4 [—5g——%
PGND5 (55—
30
R4566 13 bvoo AStg ez —
14
0 I S 3 v 5 PGNDS [-22
c2700
Tov 15 S
6| DGND 20
DGND REF
OCP fixed, peak 18A ;
Max continuous current = 6A 23 WS 12 62694
Efficiency @ 6A = 87% RAT16 2 PORSEL s el
Max dissipation = 2.3W EN_3V3_1V35_0V675 a 2y En - coeos| 1%
Max delivery = 15.3W g2t 2 o1 e 0.1uF
Soft-start = 2.6 m o 800 o
. s ZAP
R4679 N
10K TP108
1%
47UF 47UF 47UF
g 35V g 35V 35V U449 ISL70001ASEH TP101
VCC_2V5_HK
11 PGOOD_2V5 - Y 2 4 9 9‘ 7
l l Co7as 1 mm‘ PGOOD .
1 caoze L coras L corar | a7onF T i
22UF 22UF 22UF f 10% 10V [ Vi e
1oV 1oV 1oV T v oe XAL5030-102ME + caee2 L certt R4501 2663
cerag [ v e TuH 470UF T 22UF 1.0K = —4700pF
dronf__ | vt e 11.1A 6.3V 10V 0.05% 16V
10% 10V [ PVINA o6 26 10%
ca750 PVINS 21
P PVINS FB
PVING
VCC_5V_HK EViNe
0 7 0.1%
l C2665 PGND2 |75 VGG 5V_HK
b PGND2 55
10v 17 PGND3 49
15| AGND PGND3 (37
AGND PGND4
PGND4 [o0—— C3033
PGNDS 50— 0.1uF
PGND5 20 16V
Ras04 12 bvop Aty ez —
0 14 28 VCC_2V5_HK
DVDD PGND6 Uase
2666
625 . 17 . Voo ke vee 2vs
10V 15 SYNG x 10
T8 DGND 2 R4788 7 swo
DGND REF EN_3V3_1V35_0V675 D>——AAA—~——H ON
0 THERM |15 + C3015
, 9, bon e B 47UF
35V
23 Yhse ss 2 oot 1SL70062
25V
EN_2V5 RaTIS 2y ey 4 cosss| 10%
C2669 LN Heatsink 0.1uF
0.01uF 10| o0 16V [Tile
16V 8 ZAP Renesas KU060 Reference Design
ize | Document Number ov
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Impedance

Impedance

Xilinx Reference Decoupling Network Impedance:

Impedance & ESR

# Combined - Impedance  Gombined - ESR T541X337K010AT 1P -ESR /
| ] - Impedance ITO- ESR -{- C0B05C - Impedance
(COB03C224K3RACAUTO - ESR

- Impedance / T541X476K035AT - ESR
CAUTO - ESA ¢ COROIC224KIRACAUTO - Impedance

Frequency

BOM-Optimized Decoupling Network Impedance:

Impedance & ESR

/ Combined - Impedance ,/ Combined - ESR 4 T541X477KO00GAH - Impedance < T541X477K00GAH - ESR —}- C1210C226KBRACAUTO - Impadance |- C1210C226KBRACAUTO - ESR
/ C1206C106KBRACAUTO - Impedance /* C1 AUTO- ESR |l C0B03C ITO - Impedance 1 C0603C105KBRACAUTO - ESR

Decoupling designed to a 6A load step

R ded PCB C. i 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
VcinT 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: Decoupling Capacitor Quantities for Vcyy with Sample Step Currents

VCCINT/VCCBRAM/VCCINT_IO Combined or VCCINT/VCCINT_IO Combined (!

Stap current (A) 330 uF a7 yF 10 pF 1.0pF 0.22 pF
6 3 6 30 30 40
5 2 5 19 21 25
4 1 4 16 16 16
3 1 2 8 8 8
2 1 1 3 3 3
Notes:

1. VCCINT_IO is tied internally in the CNA1509 package to VCCINT.
2. Step current s typically a fraction of dynamic current; roughly 15-33%.

Table 78: Decoupling Capacitor Quantities for Vcgram
Vecsram
47 uF 10 4F
1 1

Table 79: Decoupling Capacitor Quantities for Vecayx/Vecaux 1o

Vecaux/Vecaux 1o (combined)
a7 pF 10 pF
1 1

Notes:
1. Based on 20A of kcaux * lecau jo dynamic current,

Table 80: Decoupling Capacitor Quan

for Vo per Bank

Vcco_np (per bank) or Vo, g (per bank)

a7 pF 10 pF
1 T
Notes:
1. When combining banks, one 47 F can power up to four connected banks.
Table 81: pling Capacit ificati d Sample
Value (uF) Case Type ESR (mQ) ESL (nH) Sample Part Number
330 D Tant Poly 5.84 1.90 Kemet T541X337MO10ATE
47 D Tant Poly 15.22 1.90 Kemet T541D476M3.5ATE
10 1210 X7R 20 1.62
1.0 0805 X7R 19 2.50
022 0603 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 alternate 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 Xilinx 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.
Frequency [Title: ;
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MGT_1v2

R4293

100

0.02%

63mW

U34-18

—Ac3s | MGTAVCC |
t—ABag | MGTAVCC |

‘AE35 | MGTAVCC |

MGTAVCC_|

MGTAVCC_|

L1
L2
L3
L4
L5
MGTAVCC_L_6
L7
L 8
L9
L1
L1

MGTAVCC_|

MGTAVTT L 14

MGTVCCAUX_L_1
? MGTVCCAUX_L_2

AF32

MGTAVTTRCAL_L
MGTRREF_L

MGTAVTTRCAL_RS
MGTRREF_RS

MGTAVCC_RS_10
MGTAVCC_RS_11
MGTAVCC_RS_12
MGTAVCC_RS_13
MGTAVCC_RS_14
MGTAVCC_RS_15
MGTAVCC_RS_16
MGTAVCC_RS_17

MGTAVTT_R

N_1
N_2
MGTAVTT_RN_3
MGTAVTT_RN_4
MGTAVTT_RN_5

N_6

N_7

MGTAVTT_RN_13
MGTAVTT_RN_14
MGTAVTT_RN_15
MGTAVTT_RN_16
MGTAVTT_RS_1
MGTAVTT RS 2
MGTAVTT RS 3
MGTAVTT_RS_4
MGTAVTT RS 5
MGTAVTT_RS_6
MGTAVTT RS 7
MGTAVTT_RS 8
MGTAVTT_RS 9
MGTAVTT_RS_10
MGTAVTT_RS_11
MGTAVTT_RS_12
MGTAVTT_RS_13
MGTAVTT_RS_14
MGTAVTT_RS_15
MGTAVTT_RS_16
MGTAVTT RS 17
MGTAVTT_RS_18
MGTAVTT_RS_19
MGTAVTT_RS_20
MGTAVTT_RS_21

MGTVCCAUX_RN_1
MGTVCCAUX_RN_2

S_1
MGTVCCAUX_RS_2

R MGT_1v0

T4 MGT_1v2
U
1

A
AB4
AC: C2563 C2557 2558

AD: 0.1uF 2.2uF 2.2uF
AE2 16V 16V 16V

MGT_1v8

XCKU060-1FFVA15171

C2562
2.2uF
16V

VCC_0V95

Q
N
@
3
3

470UF
6.3V

+

6.3V

I
3
IS
3

Q

2

8

o

OUF

6.3V

C2972

=
=N
<c

T

l C2975

22UF
1ov

—
Q
N
@
S
>

N
N
c
T

1ov

C2977
22UF

s
3

—

C2978
22UF
10V

Naww

l C2979

22UF
10v

l C2980

22UF
10V

C2981
22UF
10V

CORE_SENSE +

C2982

=
=SIN
<c

T

—

C2983

N
N
c
T

10v

l C2984

22UF
10v

l C2985

22UF
10V

C2987
OUF

C2988

S

C2991
UF

=)

C2997
10V

5]
c
=

C2998
10V

5]
c
=

C3001
10UF
10V

C3002
1o0v

]
c
=

C3003
1o0v

]
c
=

C3006
10UF
1ov

C3007
OUF
1ov

C3008
OUF
1o0v

C3009
uF
1ov

03010
10V

<}——H—< Q——1_}—< o g <}——a1_}—< o e e O

QHH ey g oy ey ey

03014
10V

<}——4% = e A e e e e G

U34-26 vee_1v8
Bl el T
mEENT M s Lo | s | o
| AA22 | VCOINT 4 VCCAUX_4 I"w30 16V 16V 16V 16V
t—aAsg | VCCINT 5 VCCAUX 5
ABT3 | VCCINT 6
AB17 | VCCINT 7 AA28
ABT9 | VCOINT 8 VCCAUX_I0_1 ags-—1
t—agz{| VCCINT 9 VCCAUX 10 2 Fagpg—
t—Ag23 | VCCINT 10 VCCAUX 103 Facss—
t—aciz | VCCINT 11 VCCAUX IO 4 [~ABog 1
AGi4 | VCCINT 12 VGCAUX_I0 5 [rz7 1 ¢z 1 ¢asts 1 ¢aste 1 cas20 1 casen 1 casee
AGi6 | VCCINT 13 VCCAUX_I0_6 [{j35
AGTg| VCCINT 14 VCCAUX 10 7 [yz7—1 T o o o vl
t—ac20| VCCINT 15 VCCAUX 10 8 [~ypg—
t—AGoz | VCCINT 16 VCCAUX 109 [~Wos 1
t—AGog | VCCINT 17 VCCAUX_I0_10 [y57 —%
791 VCCINT 18 VCCAUX_IO_11 [~y5g %
Ti3| VCCINT 19 VCCAUX_IO_12
T15 | VCCINT 20
13| VCCINT 21 l l l
U4 ] VCCINT 22 VCCBRAM_1 cat2 | cosor | cosos
U5 | VCCINT 23 VCCBRAM_2 SoUF T soUF T soUF
Uig | VCCINT 24 VCCBRAM_3 Tov Tov
t— oo | VCCINT 25 VCCBRAM_4
t— oo | VCCINT 26
t— g | VCCINT 27
Vi1 ] VCCINT 28
V73| VCCINT 29
V75| VCCINT 30
V77| VCCINT 31
V19| VCCINT 32
vz | VCCINT 33
t—Va3 | VCCINT 34
t—p5 | VCCINT 35
t—wia | VCCINT 36
741 VCCINT 37
15| VCCINT 38
t—Wzo | VCCINT 39
t—Waz | VCCINT 40
t—Wog | VCCINT 41
7 VCCINT 42
3 VCCINT 43
7 VCGINT 44
9| VCCINT 45 VCOINT_I
7] VCCINT 46 VCCINT_I
53 VCCINT 47 VCGINT_IO.
t—55 | VCCINT 48 VCCINT_I
———| VCCINT 49 VCCINT_I
XCKU060-1FFVA15171
3x 470 uF
15x 22 uF
22x 10 uF
6x 1 uF
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A2 is NC on Al517 (CGA) Pinout

U34-24
A0 f G 1 GND_88 [-Am
Az GND_2 GND_89 [-aH
A21 ] GND_3  GND_90 [~ay
A5T]GND_ 4 GND_91 Anag
A5 GND5  GND_92 [~AFzg
A |GND 6 GND 93 [apy
A9 GND_7 GND_94 &7
AAT | GND 8  GND_95 -2'7g
AAT3 | GND_ 9 GND_96 A7y
AAT7 | GND_10  GND_97 AJ77
AATo | GND_11  GND_98 Ay57
AAZT | GND_12  GND_99 Ay35 1
AA23 | GND_13  GND_100 Ry38
t—AAss | GND_14  GND_101 [~2y37
?—AA27 | GND_15  GND_102 [aj3g
t—AAsg | GND_16  GND_103 [~&J
t—AA37 | GND_17  GND_104 [z’
AA33 | GND_18  GND_105 [aicyy
AA37 | GND_19  GND_106 [AkTa
AA5 | GND 20 GND_107 [agog
A GND_21  GND_108 [;
A GND_22  GND_109 AR3sz
A GND23  GND_110 [g
A GND 24  GND_111 AL
—AB20 | GND_25  GND_112 [~Ar
—ABss | GND 26 GND_113 [—4"
t—AB24 | GND_27  GND_114 [-aT;
—Agss | GND 28 GND_115 [
—ABsg | GND 29  GND_116 [~Ar
—AB3 | GND 30  GND_117 [~Ar
t—AB30 | GND_31  GND_118 [-amy
t—AB31 | GND_32  GND_119 [-AM{g
—Ag3s | GND_33  GND_120 [~anizg 1
—AB3g | GND 34  GND_121 [ams 1
—"AB7 | GND_35  GND_122 |[-anag
ACT| GND_36  GND_123 [an7
ACT3 | GND_37  GND_124 [
AGT5 | GND_38  GND_125 [~axg
AGT7 | GND_39  GND_126 [~Anq7
AGTg | GND_40  GND_127 [~aNqs
‘AG21 | GND_41  GND_128 [aNpe—1
t—AGz3 | GND_42  GND_129 [aN3s—1
t—AGss | GND 43 GND_130 [
t—AGs7 | GND 44  GND_131 [
t—AGsg | GND 45  GND_132 [~apyq
t—aG31 | GND_46  GND_133 [ap12
AG33 | GND_47  GND_134 [apzs—1
AG37 | GND_48  GND_135 [-ap5 1
5| GND 49 GND_136 [~ap3z
ADi2 | GND_50 ~ GND_137 [4p:
t—AD2s | GND 51  GND_138 [~aR
t—AD3 | GND 52  GND_139 [-aRTg
AD30 | GND_53  GND_140 [~amqy
AD31 | GND_54  GND_141 ARty
AD35 | GND_ 55  GND_142 [“apog—1
‘AD39 | GND_56  GND_143 [~apss—1
GND_57  GND_144 [~
AET | GND 58 GND_145 [am
AET0 | GND_59  GND_146 AT17
AET9 | GND_60  GND_147 [AT1g
t—AE29 | GND_61  GND_148 [-3To6—1
t—AE3{ | GND_62  GND_149 a5 —1
t—Ag33 | GND_63  GND_150 [aT3g
AE37 | GND_64  GND_151 A7y
t—aE5 | GND 65 GND_152 [ayy
t—AEg | GND_66  GND_153 [~&y
—AF76 | GND_67 GND_154 [a[y
t—aF26 | GND_68  GND_155 [a5y
t—"AF3 | GND_69  GND_156 [a(;
AF31 | GND_70  GND_157 [l
AF35 | GND_71  GND_158 [A(j
AF39 | GND_72  GND_159 [
AF7 | GND_73  GND_160 Av77
AGT | GND_74  GND_161 [~avag—
t—AGi0 | GND_75 GND_162 [av5 —1
AGT3 | GND_76  GND_163 [~Ay3g
—aGz3 | GND_77  GND_164 [-ay7
t—aGs1 | GND_78  GND_165 [awTo
AG3z | GND_79  GND_166 AWty
AG33 | GND 80  GND_167 FawT7
AG3, | GND_81  GND_168 Fawz 1
—AG5 | GND_82  GND_169 |4
t—AGg | GND_83  GND_170 [aw57
t—AH71 | GND_84  GND_171 4
t—AH20 | GND 85 GND_172 |4
t—Ara | GND_86  GND_173 a1
GND_87 GND_174
N XCKU060-1FFVA1517! N

AW2 is NC on Al517 (CGA) Pinout
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=
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U34-25

GND_175
GND_176
GND_177
GND_178
GND_179
GND_180
GND_181
GND_182
GND_183
GND_184
GND_185
GND_186
GND_187
GND_188
GND_189
GND_190
GND_191
GND_192
GND_193
GND_194
GND_195
GND_196
GND_197
GND_198
GND_199
GND_200
GND_201
GND_202
GND_203
GND_204
GND_205
GND_206
GND_207
GND_208
GND_209
GND_210
GND_211
GND_212
GND_213
GND_214
GND_215
GND_216
GND_217
GND_218
GND_219
GND_220
GND_221
GND_222
GND_223
GND_224
GND_225
GND_226
GND_227
GND_228
GND_229
GND_230
GND_231
GND_232
GND_233
GND_234
GND_235
GND_236
GND_237
GND_238
GND_239
GND_240
GND_241
GND_242
GND_243
GND_244
GND_245
GND_246
GND_247
GND_248
GND_249
GND_250
GND_251
GND_252
GND_253
GND_254
GND_255
GND_256
GND_257
GND_258

N31| GND_259

GND_260
GND_261
GND_262

GND_263
GND_264
GND_265
GND_266
GND_267
GND_268
GND_269

GND_270 [

GND_271
GND_272
GND_273
GND_274

GND_275

GND_276
GND_277
GND_278
GND_279
GND_280
GND_281
GND_282
GND_283
GND_284
GND_285
GND_286
GND_287
GND_288
GND_289
GND_290
GND_291
GND_292
GND_293
GND_294
GND_295
GND_296
GND_297
GND_298
GND_299
GND_300
GND_301
GND_302
GND_303
GND_304
GND_305
GND_306
GND_307
GND_308
GND_309
GND_310
GND_311
GND_312
GND_313
GND_314
GND_315
GND_316
GND_317
GND_318
GND_319
GND_320
GND_321
GND_322
GND_323
GND_324
GND_325
GND_326
GND_327
GND_328
GND_329
GND_330
GND_331
GND_332
GND_333
GND_334
GND_335
GND_336
GND_337
GND_338
GND_339
GND_340
GND_341
GND_342
GND_343
GND_344
GND_345
GND_346
GND_347
GND_348
GND_349
GND_350

o

XCKU060-1FFVA15171

Bl is NC on Al517 (CGA) Pinout

Bank 224 corner transceiver moved
to pins T1,T2 on XQRK060 Package
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T1/T2 tied to GND according to
DS882 "GTH Transceiver Migration"
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VBATT only needed if
bitstream encryption is used

U34-1
AB15 R4616 0
DXN
POR_OVERRIDE DXP [~2010 At
VBATT
VCC_1v8 Y16 R4614 0 |
VP K ARTS VV\Rd6is 0
W18 vecanc b
WIS | GNDADG VREFP (552 R
2900 VREFN
220nF XCKUOB0-1FFVAT5171
25V Y
VCC_3V3
C2552
C2530 C2531 0.1uF
22UF 22UF 16V
1oV 1oV
Radst
a7k
Aoz Usap
a7k AB11 AA11
e
veeo.0.2 TE%'% T10 FPGA_JTAG_TDO
s o FPGA_JTAG_TMS
R1{ X
FPGA_INIT_B ] INT B 0
FPGA_PROG B AF17Y PROGRAM_B_0 AD:
FPGA_DONE: DONEO D030 [ac: QSPI0_IO3
VCC_3v3 001 D=0 [CADT0 S
_DIN_O g BSPI0 100 VCC_3v3
FPGA_CCLK ACH ] coLk o pooMosL
W9 N Vo
V—CFCJVS Res7 CFGBVS_0 M2_0 g
PUDC_B_0 M10 fg
10K RDWR_FCS B0 MO0

XCKU060-1FFVA15171

Master SPI configuration M[2:0]
JTAG only configuration M[2:0]
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AK39 AU39
‘AL3s| VCCO_25_1  I0_L1ON_TU_N7_QBC_AD4N_25 [aT3
AP37| VCCO 252  10_L10P_T1U_N6_QBC_AD4P_25 [aT57
AR34] VCCO_253 10_L1IN_T1U_N9_GC_25 [aR
AU3g | VCCO_25 4 10_L11P_T1U_N8_GC_25 5
AV35| VCCO_25 5 10_L12N_T1U_N11_GC_25 [y
VCCO_25 6 10_L12P_T1U_N10_GC_25 5 PR -
10_L13N_T2L N1_GC_QBC_25 [Ar
AJ34 [Al VCCO_45 1  10_L10N_T1U_N7_QBC_AD4N_45
VREF_25 10_113P_T2L NO_GC QBG_25 [Al ® ﬁﬁgg VCCO_ 45 2  I0_L10P_T1U_N6_QBC_AD4P_45 —ﬁf@?
iR N ae e [ ¢ ‘ALzg | VCCO_453 10_L1IN_T1U_N9_GC 45 [~ANis7
Y4 e o Re SN oe [ ¢ APs7| VCCO_ 454 10_L11P_T1U_N8_GC_45 [aNos
o i o N AD 120 [-ANaz 4 AUS6| VCCO_45 5 10_L12N_T1U_N11_GC_45 [~ANiog
1O LISP_T2L Ni_AD11P_25 ['apge L AVa5| VCCO 45 6 10_L12P_T1U_N10_GC_45 [~aRag
19 LGN T2U N7 0BC ADIN.25 I"Angg ¢ VCCO 457 10_L13N_T2L_N1_GC_QBC_45 [~as-
I0_L16P_T2U_N6_QBC_ADSP 25 [~Anr3s - Lo o Ng a0 g s | AT
HP Voltage = 0.950 V to 1.890 V 10_L17N_T2U N9 _AD1ON 25 "AM34  ar¢ 72582 Space-Grade XQRKUOG0 will prohibit you AD24 [ e 45 10 L14K T2L N8 GG 45 | A2
Maximum clamp-current per pin = 10mA 10_L17P_T2U_N8_AD10P_25 [—zpgg from placing memory (DDR) interfaces in bank 25 and/or bank 46 10_L14p T2L N2 GG 45 [-A2E
Maximum clamp-current per 52-pin bank = 200mA \% LL1188!; gld m:) AAggg gg m%g; due to corner pads not being bonded out to package N 10 L15N. T2L. Ni /,:311”; 25 et
10_L15P_T2L| 1P 45
IOL1ON TS NiDBCADON.25 [AM36  AV39 is NC on CA1509 (CGA) Pinout 10_L16N. T2U N7 QBG. AD3N 45 [-arle
O oL N DG s |AWS AV38 NC by association I0_L16P_T2U_N6_QBC_AD3P_45 2755
10 LIN.TOL NTDBC 25 |"Aw33 v 10_L17N_T2U_N9_AD10N_45 |~Rtiog
IOI?ZL%;\IPT;ELN';OA%?E 5 A8 AW38 is NC on CA1509 (CGA) Pinout 10_L17P_T2U_N8_AD10P_45 [~Ajat
A 10 L18N_T2U N11_AD2N 45
A Ne-hDAR-25 [AL3S I0_L18P_T2U_N10_AD2P 45 ~aret
TNy ADaN 58 [ALsE 10_L19N_T3L_N1_DBC_ADIN 45 [~a5o5
Tl T S Do ae [(AKZE 10_L19P_T3L_NO_DBC_ADSP_45 [~aw2g
10_L22N T3U_N7_DBC_ADON 25 |37 10 LN oL N Dag 4 | AUz
10_L22P_T3U_N6_DBC_ADOP 25 |~AKgs oL 1PToL N0 Do -4 [AvZ8
O T N2 [(AKSs 10_L20N_T3L_N3_ADTN_45 [aFoe
e To N1 ae [AM39 10_L20P_T3L_N2_AD1P_45 [aEo8
10 L24N_T3U N11.25 A3 10_L21N_T3L_N5_ADBN_45 [a52g
O T S22 [CAVS 10_L21P_T3L_N4_AD8P_45 [~AGo4
10 L2N_TOL NS 25 AV 10_L22N_T3U_N7_DBC_ADON_45 [aFg
A TN 25 [AU: 10_L22P_T3U_N6_DBC_ADOP_45 [~AF57
10_LaN_TOL_N5_ADT5N_25 [~AT3s 0 Lz, T30 N4 |22
10_L3P_TOL_N4_ADI5P 25 |~ayyag IO Loop TaU-Ne 48 |-AEEZ
10_L4N_TOU_N7 DBC_AD7N_25 awas (O Lo, Ta N1 45 | G2
10_L4P_TOU_N6_DBC_AD7P_25 T3 O LoARTaU Mg [-AsZE
10 L5N_TOU_N9_AD14N_25 a5 O Lo 1oL N |-AwEe
10_L5P_TOU_N8_AD14P_25 [~&(: IO L2pToC Nedg |ANE:
I0_L6N_TOU N11_ADGN_25 AT 10_Lan. TOL NG ADToN. 48 |-Au2T
10_L6P_TOU_N10_ADSP 25 |~2y3 O OPTOL N AD 5P 45 [ ATEL
10_L7N T1L N1 QBC_AD13N_25 AU 10_LNTOU NI DG RO 43 |-AUZE
IO?UPEJTWL%V\?%CEBSEAADS?E@? % We put these signals in the HP bank because the vivado 10_L4P_ToU_N6_DBC A?W zg AT28
I0_L8P_T1L_N2_AD5P_25 [~ay3 design file listed the SGMII_TX and SGMII_RX signals as 10 LSN_TOU_N9_AD14N AR28
10_L9N_T1L_N5_AD12N_25 7% HSTL logic I/O (HSTL is not available in 2.5V banks, so ‘\g LLSE 'ngllj N%AESQE 2? AV27
10_L9P_T1L N4_AD12P_25 [~aAR35 it requires different VCCO from the GMII signals) 1L 8P TOU N10-ADGP-45 ﬁ‘ég‘;
U34-3 ‘O*To‘%*r\ﬂif\,/\ﬂzfg ﬁ‘g’g Aray (2245 AR21 10_L7N_T1L_N1_QBC_AD13N. zg ARG
AR ToU N12 I0_L7P_T1L_NO_QBC_AD13P_¢
2628 Tveco 24 1 10_L10N_T1U_N7_QBC_AD4N 24 [-hnag 10_T2U_N1225 [~AJ35 ] AJ5o| VCCO_44_1  10_L1ON_T1U_N7_QBC_AD4N, 22 P51 L7P 1L NO_QBC_ADISPAS [ anizs
10_T3U_N12 25 VCCO 442  I0_L10P_T1U_N6_QBC_ADAP_44 [~AN5D AM24
AKo5| VCCO_24 2 10_L10P_T1U_N6_QBC_AD4P_24 N33 i  T3U_N12_: AMZ3 | VOO 44 2 U QBC ADdE 4 IO-L3PT1L-Ng_ADGP 45 | Au2d
9 6o 24 vee 1ve AN2O a4 AMZ2 10_[9N_TiL N5 AD12N 45
Amg3_| VOO0 24.3 o AMS2 VCCO 44 4 I0_L11P_T1U_N8_GC_44 [ANiat AN2S
ANg0 | VOO0 202 L TIU R e as [ANat XCKUOBO-1FFVA15171 AR24 | \GCO 445 10_L12N_T1U_N11_GC_44 [—AniaT SGMILTX N 10_L9P_T1L N4 AD12P_45 [aT5e
ATs1| VOGO 245 SN N ae-5 [FAmat 4 ATt 1 VGC0 44 6 10_L12P_T1U_N10_GC_44 [Alz3 SGMILTX_P 16_T0U_N72_VRP_45 xpog
AWsz | /G002 10 L12P_T1UN10 6C2¢ I”an30 AW2Z | 0o 4477 10_L13N_T2L_N1_GC_QBC_44 [~AR53—SGMICIK P 10_T1U_N12_45 [~AKog
VCCO 24 7 10_L13N_T2L_N1_GC_GBC_24 150 - 10 L19N._ T2 N1 oBc_ I0-T20 N1 2 45 | AK2S
AD28 IO_L1P_T2L NO_GC_QBC_2¢ I" ANz AD23 y VREF 44 10 L14N_T2L N3_GG 44 [-A-2—SErmrsp— . 10_T3U_N12_45
[ | VREF 24 10_L14N_T2L Ng gg 53 AL29 c2600 | Co2s9al c2se7 L coses - 10_L14P_T2L N2_GC 44 ‘ﬁr\KAzzo -
~ 10_L14P_T2L | AK30 0.1uF 0.1uF T 22UF 22UF 3 i
10_L15N_T2L N5 ADT1N 24 [aszy 16V 16V | 10v Tov 'Ig '[1155'3 %t Ni ﬁgﬂwg 22 AL20 XCKU0B0-1FFVA15171
10_L15P_T2L_N4_AD11P_24 AJ21 vCe_1ve
AL52 10_L16N_T2U_N7_QBC_AD3N_44 [~AJ50
10L16N.T2U N7_QBC_ADGN -5 Ak Radss 10_L16P_T2U_N6_QBC_AD3P_44 o7
© ngpu?# Tg?J QN%CA/S?SE pEl 1K 10_L17N_T2U_N9_ADTON_44 ["AK30 place resistors as close to
17P_T2U_NG_ADI0P 24 |-Aoa! 10_L17P_T2U_N8_AD10P_44 |"AH53 pins of FPGA as possible R4467< R4468
e Ry o4 [AK33 10_L18N_T2U N11_AD2N_44 [arjs 10K < 10K
O TaU N ADan-2 [[AJ33 10_L18P_T2U_N10_AD2P_44 [acio5 SGMIICLK_P,
IO L18P_T2U NI AD2P_2¢ ["AJ20 ; ; 10_L19N_T3L_N1_DBC_ADIN 44 [acot R4465 2601 | [0.10F
10 L19N_T3L N1 DBC_ADIN 24 [atiog HSTL_DIFF and LVDS do not have input vref requirements 10 L19P T3l NO_DBG_ADIP44 |-AG2l, s Samil RY P L SGMIL_RX_C_P
10_L19P_T3L_NO_DBC_AD9P_24 [~ay55 - e LRX PY
10_LIN_TOL N1 DBC 24 [-ayj35 In banks where the I/0 standard G- 18t NoBaG 44 Avad S R
10_L1P_TOL_NO_DBC_24 "aApz5 does not have an input reference 10_L2ON_T3L N3 ADIN 44 SGMIICLK_N -02%
3L_N3_ADIN_24 : AF20 402602 | 10.1UF_Zsami X C_N
10 L20N T AH3T voltage requirement, connect the 10 L20P T3l N2 AD1P 44 |-Ar20 oL
o2 Tgt N?, 28;; 53 AF30 dedicated VREF pin to GND (with 10 L21N_T3L N5 ADSN 44 [-Afas SGMII_RX_P,
',?, '[22"; L,;L N&_ADBP 24 [AE30 a 500 or 1k resistor), or leave I0_L21P_T3L_N4_ADBP_44 [aE57 Ra466 R4469< R4470
AJ28 it floating. 10_L22N_T3U_N7_DBC_ADON_44 [aE5y 100 10K < 1.0K
10_L22N_T3U_N7_DBC_ADON_24 [ariog BT NE D ADoK 44 [AE2D o
10_L22P_T3U_N6_DBC_ADOP_24 [~AG29 o o S N [ AEES samw
IG_LZ3N_T3U_N9_24 [aFzg O Lo TaU N 44 LREBS g mx X
e Th R4 [ AF28 vee e 10_[24N_T3U_N11_44 [AD5g
10_[24N_T3U_N11_24 [~AEog o oA Tau N4 | AD20
IoléngT%%LNl]lg gz 2‘0’2%9 10_L2N_TOL N3 44 ~aypq Levelshifting to adjust 1.4V common-mode to 0.9V common-mode of 1.8V DIFF_HSTL_I_18 and LVDS
10_L2P_TOL N2 44
e oo o4 [Awst Ra471S, Radrz 0_LGN_TOL_N5_ADTSN 44 [-Aurd
o NG AD 2p 54 [Aw30 TOK > 1.0 10_L3P_TOL_N4_AD15P_44 [avop
o N DoG, oo a4 [AU30 10_L4N_TOU_N7_DBC_AD7N 44 [aUzt
O O Na DB ADTN-24 [FAU29 02603 | |04UF_zscmicLi c_p 10_L4P_TOU_N6_DBC_AD7P_44 [ATaq
I0_L4P_TOU_N6_DBC_AD7P_24 [~aviy SGMIICLK P} | [T6v T 100 N AN 4 | AT
10 Lo TOU NS ADTAN 2¢ I"Au31 10_L5P_TOU_NB_AD14P_44 [Rijz5
10_L5P_TOU_N8_AD14P_24 [aT30 SGMIICLK_N I0_L6N_TOU_N11_AD6N_44 A5
10_L6N_TOU_N11_ADBN 24 [aTog ,M{ }m@aww CN 10_L6P _TOU_N10_AD6P 44 |-abes
10_LePTOU N10_ADSF 24 |"ap3y Tev 10_L7N_T1L_N1_QBC_AD13N_44 [~ANo4
10_L7N T1L N1_QBC_AD13N_24 [~AN33 TNy aee AD o 4s [ANat
10_L7P_T1L_NO_QBC_AD13P_24 P57 R4473< 4474 o N e 44 | AR23
10_LBN_T1L_N3_AD5N_24 [~Rp3g TOK < 10K o Lo 1 No Aen 44 |-ARE2
10_L8p_TIL 2 ADSP_2¢ "ans2 10_LON_T1L_N5_AD12N_44 [a23
10_[ON_T1L_N5 AD12N_24 ARt O Lo T NeAD o4 [Anzo e 4s
O o N2 Vs 12 10_T00_NT2 VRP 44 (-4 Auss [T
"~ I0_T1U_N12_24 2[13239 :g EH mg 33 AJ23 240 Renesas KU060 Reference Design
I0_T2U_N12_24 AH21 _
. 10_T3U_N12_24 AG30 HP 10_T3U_N12 44 iz | Document Number rex
XCKUOBO-1FFVA1517I XOKUDBO-TFFVAIST7! Bate: June 09, 2021 Fheet 1 55
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HP Voltage = 0.950 V to 1.890 V
Maximum clamp-current per pin = 10mA

10_L1ON_T1U_N7_QBC_AD4N_47 a7

10_L10P_T1U_N6_QBC_AD4P_47 [~G37

10_L1IN_T1U_N9_GC_47 a7

Maximum clamp-current per 52-pin bank = 200mA bi VCCO_47_4 10_L11P_T1U_N8_GC_47
P P K8 veco a7 10_L12N T1U_N11_GC 47 (o2
VCCO 47 10_L12P_T1U_N10_GC_47 (£33
Ta0 10_L13N_T2L_N1_GC_QBC_47 [Fa3
VREF 47 10_L13P_T2L_NO_GC_QBC 47 [F33
I0_L14N_T2L_N3_GC_47 [Fa5
A4 10_L14P_T2L_N2_GC_47 [F35
10_L15N_T2L_N5_AD11N_47 -39
10_L15P_T2L_N4_AD11P_47 (537
10_L16N_T2U N7 _QBC_AD3N_47 (g3
10_L16P_T2U_N6_QBC_ADSP_47 (g
10_L17N_T2U_N9_AD10N_47 [-Gag
10_L17P_T2U_N8_AD10P_47 (530
10_L18N_T2U_N11_AD2N_47 [-g30
10_L18P_T2U_N10_AD2P_47 (g
10_L1SN_T3L_N1_DBC_ADON_47 [gag
10_L19P_T3L_NO_DBC_ADSP_47 (a3
10_LN_TOL_NT_DBC_47 37
10_L1P_TOL_NO_DBC _47 |55
10_L20N_T3L_N3 ADIN_47 G2
10_L20P_T3L_N2_AD1P_47 [Gag
10 121N T3L_N5_AD8N_47 (55
10_L21P_T3L_N4_AD8P_47 (55
10_L22N_T3U N7_DBC_ADON_47 535
10_L22P_T3U_N6_DBC_ADOP_47 (35
10_L23N_T3U_N9_47 [-asg
10_L23P_T3U_NB_47 [Ga7
10_L24N_T3U_N11_47 [G31
10_L24P_T3U_N10_47 [-pag
10_L2N_TOL_N3_47 [Rag
10_L2P_TOL_N2 47 ('35
10_L3N_TOL_N5_ADT5N_47 T3
10_L3P_TOL_N4_AD15P_47 (39
10_L4N_TOU_N7_DBC_AD7N_47 [~psg
10_L4P_TOU_N6_DBC_AD7P_47 |sg
10_L5N_TOU_N9_AD14N_47 [t
10_L5P_TOU_N8_AD14P_47 (50
10_L6N_TOU_N11_AD6N_47 i3n
10_L6P_TOU_N10_AD6P_47 [yay
10_L7N_T1L N1_QBC_AD13N_47 (35
10_L7P_T1L_NO_QBC_AD13P_47 [hiz3
10_LEN_T1L_N3_ADSN_47 [j33
10_L8P_T1L_N2_AD5P_47 [ripg
10_LON_T1L_N5_AD12N_47 [z
10_L9P_TiL_N4_AD12P_47 2y Uses
vasr 16_T00_NT2_VRP_47 (50 A26 K25
A36 138 10_T1U_N1247 | D33 27| VCCO_ 481 10_L1ON_T1U_N7_QBC_ADAN_48 ({55
D37 VCCO_46_1  I0_L1ON_T1U_N7_QBC_AD4N_46 |37 10_T2UN12_47 [Hag Gos| VCCO48 2  10_L10P_T1U_N6_QBC_AD4P_48 |~jog
E541 VOCO 462  10_L10P_T1U_N6_QBC_AD4P_46 g5 . 10_T3U_N12 47 Fiss| VCCO 48 3 i0_LTTN_T1U_N9_GC_48 [Ka5
G| VOCO_46.3 10_LTTN_T1U_N9_GC_46 [i38 loe{ VCCO 48 4 I0_L11P_T1U_N8_GC_48 koo
Has | VCCO_46 4 I0_L11P_T1U_N8_GC_46 [Fa7 XOKUOBOAFFVA15171 59| VCCO_48 5 10_L12N_T1U_N11_GC_48 a6
35| VCCO 465 10_L12N_T1U_N11_GC_46 547 Ro4 VCCO 48 6 10 L12P_T1U_N10_GC 48 [iog
T36| VCCO 46 6 10_L12P_T1U_N10_GC_46 [£35 VCCO 48 7 10_L13N_T2L N1_GC_QBC_48 |57
VCCO 46 7 10_L13N_T2L N1_GC_QBC_46 |38 o4 10_L13P_T2L_NO_GC_QBC_48 [fisg
L34 10_L13P_T2L_NO_GC_QBC_46 [p3g VREF 48 10 L14N_T2L_N3 GC_48 [—jae
VREF 46 10_L14N_T2L_N3 GC_46 |32 10_L14P_T2L_N2_GC_48 [ior
N Pl orata s R
10_L15N_T2L N5_AD11N 46 : :
10_L15P_T2L_N4_AD11P_46 [geg B39 is NC on CA1509 (CGA) Pinout 10_L16N_T2U_N7_QBG_ADIN 48 ras
10_L16N_T2U_N7_QBC_AD3N 46 G35 C38 NC by association 10 L|106PLT2A5J Ne B noar 4t | Epg
10_L16P_T2U_N6_QBC_AD3P 46 ) : 171
10_ 17N T2U N9 AD1ON 46 [-aog A38 is NC on Al509 (CGA) Pinout I0_L17P_T2U_N8_AD10P 48 |y
10_L17P_T2U_N8_AD10P_46 [~ga7 A37 NC by association 10_L18N_T2U N11_AD2N_48 (G55
10_L18N_T2U N11_AD2N_46 g3y 10_L18P_T2U_N10_AD2P_48 (o5
10_L18P_T2U_N10_AD2P_46 (B35 10_L19N_T3L_N1_DBC_ADSN_48 [5ag
10_L18N_T3L_N1_DBC_ADSN 46 [g5g 10_L19P_T3L_NO_DBC_ADSP_48 [riag
10_L19P_T3L_NO_DBC_AD9P 46 13 10_LN_TOL_NT_DBC_48 [~pog
10_LN_TOL_NT_DBC_46 |35 10_L1P_TOL_NO_DBC_48 [£¢
10_L1P_TOL_NO_DBC_46 [gag 10_L20N_T3L_N3_ADTN 48 [Eag
10_L20N_T3L_N3_AD1N_46 [5ag 10_L20P_T3L_N2_AD1P_48 Gy
10_L20P_T3L_N2_AD1P_46 [Bag 10 L21N_T3L_N5_ADBN 48 [Cag
10_L21N_T3L_N5_AD8N_46 F35 AR# 72582 Space-Grade XQRKUO60 will prohibit you 10_L21P_T3L_N4_ADSP_48 I"H3g
10_L21P_TaL_N4_ADBP 46 [x35 £rom placing memory (DDR) interfaces in bank g5 and/or bank 46 0_L22N_T3U_N7_DBC_ADON 48 Do
10_L22N_T3U_N7_DBC_ADON_46 |35 Due to corner-pads not being bonded out to package 10_L22P_T3U_N6_DBC_ADOP_48 5o
10_L22P_T3U_N6_DBC_ADOP_46 g3y 16_L23N_T3U_N9_48 [Bog
10_L23N_T3U_N9_46 [gag 10 L23P_T3U_N8 48 [~psg
10 L23P_T3U_N8 46 [a37 10_[24N_T3U_N11_48 (552
10_L24N_T3U_N11_46 (537 10_L24P_T3U_N10_48 |8
10_L24P_T3U_N10_46 [~y35 10_L2N_TOL_N3_48 [ras
10_L2N_TOL_N3_46 |33 10_L2P_TOL N2 48 [por
10_L2P_TOL_N2 46 35 10_LBN_TOL_N5_ADT5N 48 [Rsg
10_L3N_TOL_N5_ADT5N_46 [ 135 10_L3P_TOL_N4_AD15P_48 [pgs
10_L3P_TOL_N4_AD15P_46 [g3g 10_L4N_TOU_N7_DBC_AD7N_48 |pog
10_L4N_TOU_N7_DBC_AD7N_46 [ 135 10_L4P_TOU_N6_DBC_AD7P_48 [Rog
10_L4P_TOU_N6_DBC_AD7P_46 o 10_L5N_TOU_N9_AD14N_48 [rag
10_L5N_TOU_N9_AD14N_46 3 10_L5P_TOU_NB_AD14P_48 [z
10_L5P_TOU_N8_AD14P_46 k37 I0_L6N_TOU_N11_AD6N_48 |35
I0_L6N_TOU_N11_AD6N_46 [ 137 10_L6P_TOU_N10_AD6P_48 2w
10_L6P_TOU_N10_AD6P_46 [F35 10_L7N_T1L N1_QBC_AD13N_48 o8
10_L7N_T1L N1_QBC_AD13N_46 g% 10_L7P_T1L_NO_QBC_AD13P_48 [ag
I0_L7P_T1L_NO_QBC_AD13P_46 [G39 10_L8N_T1L_N3_ADSN 48 [iaq
10_L8N_T1L_N3_ADSN 46 [iag 10 L8P_T1L_N2_ADSP_48 (57
10_L8P_T1L_N2_AD5P_46 |37 10_LON_T1L_N5_AD12N 48 7
10_LON_T1L_N5_AD12N_46 [ 10_LOP_T1L_N4_AD12P_48 (a7
I0_L9P_T1L_N4_AD12P_46 [Tag 16_T0U_NT2_VRP_48 [ g
16_T0U_N2_VRP 46 [Fag 10_T1U_N12_48 |~jog i
10_T1U_N1246 (35— 10_T2U N1248 !
10 T2UN12 46 igg . 10 T3UN12 48 A27 Renesas KU060 Reference Design
[ 10_T3U_N12.46 [~ ze | Document Number v
XCKU060-1FFVA15171 A
XCKU060-1FFVA15171
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5
HP Voltage = 0.950 V to 1.890 V Max memory interfaces speed is 1600Mb/s according to table 26 in DS892 (-1L speed grade, 0.95V core, FF package)
Maximum clamp-current per pin = 10mA VDDR 1V35
Maximum clamp-current per 52-pin bank = 200mA . 1 U34-12
VDDA 1V85 % VCCO_68 1 10_L1ON_T1U_N7_QBC_AD4N_68 mg; DDR3_DQS6_N
U34-11 C2549 C2548 t—Fo7 | VCCO_68 2  I0_L10P_T1U_N6_QBC_AD4P_68 o3 DDR3_DQS6_P
20 16 O1uF O1uF Co541 t— sz | VCCO_68_3 I0_L1IN_T1U_N9_GC 68 |55 DDR3_DQ53
B77] VCCO_67. 1 10_L10N_T1U_N7_QBC_AD4N_67 [kig DDR3_DQS2_N oV oV SoUF t—Ris5 | VCCO_68_4 10_L11P_T1U_N8_GC_68 (54 DDR3_DQ52
G1g ] VCCO 67 2  I0_L10P_T1U_N6_QBC_AD4P_67 [jig DDR3_DQS2_P Tov t—Nso | VCCO_68 5 10_L12N_T1U_N11_GC_68 |55 DDR3_DQ55
K19 | VCCO 673 iO_L1IN_T1U_N9_GC_67 DDR3_DQ21 VREF OV675 t—51| VCCO_68_6 10_L12P_T1U_N10_GC_68 ips DDR3_DQ54
36| VCCO_67 4 10_L11P_T1U_N8_GC_67 DDR3_DQ20 VCCO_68_7 10_L13N_T2L_N1_GC_QBC_68 [57
17| VCCO 67 5 10_L12N_T1U_N11_GC_67 DDR3_DQ23 T20 10_L13P_T2L_NO_GC_QBC_68 |55 DDR3_DM7
VCCO_67 6 10_L12P_T1U_N10_GC_67 DDR3_DQ22 VREF_68 10 L14N_T2L_N3_GC_68 [~H53 DDR3_DQ57
19 10_L13N_T2L_N1_GC_QBC_67 10_L14P_T2L N2 GC_68 (552 DDR3_DQ56
VREF_67 10_L13P_T2L_NO_GC_QBC_67 [ DDR3_DM3 Cos67 10_L15N_T2L_N5_AD11N_68 g7 DDR3_DQ59
10_L14N_T2L_N3_GC_67 DDR3_DQ25 OquF 10_L15P_T2L_N4_AD11P_68 [—Faz DDR3_DQ58
VREE 0V675 10_L14P_T2L_N2_GC_67 DDR3_DQ24 v 10_L16N_T2U_N7_QBC_AD3N_68 [~gaz DDR3_DQS7_N
10_L15N_T2L_N5_AD11N_67 DDR3_DQ27 10_L16P_T2U_N6_QBC_AD3P_68 [~E55 DDR3_DQS7_P
10_L15P_T2L_N4_AD11P_67 [E17 DDR3_DQ26 10_L17N_T2U_N9_AD10N_68 DDR3_DQ61
10_L16N_T2U"N7_QBC_AD3N_67 [Fy7 DDR3_DQS3_N 10_L17P_T2U_N8_AD10P_68 DDR3_DQ60
o565 10_L16P_T2U_N6_QBC_AD3P_67 DDR3_DQS3_P 10_L18N_T2U_N11_AD2N_68 DDR3_DQ63
01UF 10_L17N_T2U_N9_AD10N_67 DDR3_DQ29 VDDR 1V35 10_L18P_T2U_N10_AD2P_68 [~5oq—2<< DDR3_DQ62
iy 10_L17P_T2U_N8_AD10P_67 DDR3_DQ28 10_L19N_T3L_N1_DBC_ADIN 68 |54
I0_L18N_T2U_N11_AD2N_67 DDR3_DQ31 10_L19P_T3L_NO_DBC_ADIP_68 [R53—
10_L18P_T2U_N10_AD2P_67 [ DDR3_DQ30 10_L1N_TOL_N1_DBC_68
10_L19N_T3L_N1_DBC_ADIN_67 [-57g— Co547 10_L1P_TOL_NO_DBC_68 DDR3_DM5
I0_L19P_T3L_NO_DBC_ADIP_67 [ DDR3_DM4 O1uF 10_L20N_T3L_N3_ADTN_68 (555~
10_L1N_TOL_N1_DBC 67 [p7g— oV oV 10_L20P_T3L_N2_AD1P_68
10_L1P_TOL_NO_DBC_67 [~ DDR3_DM1 Tov 10_L21N_T3L_N5_AD8N_68
VDDA 1V85 10_L20N_T3L_N3_ADIN 67 [ DDR3_DQ33 10_L21P_T3L_N4_AD8P_68
10_L20P_T3L_N2_AD1P_67 [ DDFKLDgSZ 10_L22N_T3U_N7_DBC_ADON_68
10_L21N_T3L_N5_AD8N_67 DDR3_DQ35 L . 10_L22P_T3U_N6_DBC_ADOP_68
10_L21P_T3L_N4_ADSP_67 [ DDR3_DQ34 U3a10 Place termination near pins of FPGA 10_L23N_T3U_N9_68
10_L22N_T3U_N7_DBC_ADON 67 (577 DDR3_DQs4_N A 10_L23P_T3U_N8_68
10_L22P_T3U_N6_DBC_ADOP_67 55 DDR3_DQS4_P 813 | VCCO_66 1 10_L1ON_T1U_N7_QBC_AD4N_66 EDDRS BA1 10_[24N_T3U_N11_68
10_L23N_T3U_N9 67 [-g5g DDR3_DQ37 VCCO_66 2  I0_L10P_T1U_N6_QBC_AD4P_66 DDR3_BAO gyscLK 100M N R4288 10_L24P_T3U_N10_68
10_L23P_T3U_N8 67 [~A77 Bg:g,gggg Hi5 ] VCCO_66 3 iO_L1IN_T1U_N9_GC_66 VSCIR-T00M P 100 7T0_L2N_TOL_N3_68 Bgsg,ggjé
I|g tii? 133 Nlé 2; A DDR3_DQ38 5388*32*2 ‘Olo[%;glpf;rbuﬂr;l?,ggfgg DDR3_CS_N 3mwW 10_L3N ITOOLLzNPs T/%w 2‘5 gg DDR3_DQ43
10_L2N_TOL_N3_67 o DDR3_DQ9 VGCO 66 6 10_L12P_T1U_N10_GG_66 DDR3_BA2 0.02% 10"L3P_TOL_N4_AD15P 68 DDR3 DQ42
R VREF_0V675 R ) 66_¢ 22
10_L2P_TOL_N2_67 DDR3_DQ8 VCCO_66_7 10_L13N_T2L_N1_GC_QBC_66 DDR3_RESET_N 10_L4N_TOU_N7_DBC_AD7N_68 57 DDR3_DQS5_N
10_L3N_TOL_N5_AD15N_67 DDR3_DQ11 R15 10_L13P_T2L_N0_GC_QBC_66 DDR3_ODT I0_L4P_TOU_N6_DBC_AD7P_68 [p57 DDR3_DQS5_P
10_L3P_TOL_N4_AD15P_67 |77 DDR3_DQ10 VREF_66 I0_L14N_T2L_N3_GC_66 DDR3_CAS_N 10_L5N_TOU_N9_AD14N_68 [R3y DDR3_DQ45
10_L4N_TOU_N7_DBC_AD7N_67 [~T7g DDR3_DQS1_N o566 10_L14P_T2L_N2_GC_66 DDR3_RAS_N 10_L5P_TOU_N8_AD14P_68 [ DDR3_DQ44
10_L4P_TOU_N6_DBC_AD7P_67 [7g DDR3_DQS1_P X 10_L15N_T2L_N5_AD11N_66 10_L6N_TOU_N11_AD6N_68 DDR3_DQ47
10_L5N_TOU_N9_AD14N_67 K79 DDR3_DQ13 v 10_L15P_T2L_N4_AD11P_66 DDR3_WE_N 10_L6P_TOU_N10_AD6P_68 DDR3_DQ46
10_L5P_TOU_N8_AD14P_67 (R77 DDR3_DQ12 10_L16N_T2U_N7_QBC_AD3N_66 10_L7N T1L 'N1_QBC_AD13N_68 (a7
10_L6N_TOU_N11_AD6N 67 [Ryg DDR3_DQ15 10_L16P_T2U_N6_QBC_AD3P_66 10_L7P_T1L_NO_QBC_AD13P_68 [~ 57 DDR3_DM6
10_L6P_TOU_N10_AD6P_67 (77 DDR3_DQ14 10_L17N_T2U_N9_AD10N_66 i0_L8N_T1L_N3_AD5N_68 [T53 DDR3_DQ49
10_L7N_T1L 'N1_QBC_AD13N_67 17— 10_L17P_T2U_N8_AD10P_66 10_L8P_T1L_N2_AD5P_68 [5g DDR3_DQ48
10_L7P_T1L_NO_QBC_AD13P_67 (W5 DDR3_DM2 10_L18N_T2U_N11_AD2N_66 10_[9N_T1L_N5_AD12N_68 (55 DDR3_DQs51
I0_L8N_T1L_N3_AD5N_67 (7 Bg:g,gg:g 10_L18P_T2U_N10_AD2P_66 [ I0_L9P_T1L_N4_AD12P_68 [yioy DDR3_DQ50  yRp 68
10_L8P_T1L_N2_ADSP_67 | 10_L19N_T3L_N1_DBC_ADIN_66 10_ToU_N12_VRP_68
10_LON_T1L_N5_AD12N_67 } DDR3_DQ19 10_L19P_T3L_NO_DBC_ADIP_66 DDR3_DMO ~ I0_T1U_N12_68 ';gg
10_L9P_T1L_N4_AD12P_67 17 DDR3_DQ18 VRP_67 10_L1N_TOL_N1_DBC_66 DDR3_A1 10_T2U_N12_68 (55
O T Nz 67 ) 10/ 20N, o, N RO 60 2 ooRd bar i 10-Teu N2 68
o O TNz 67 IO ToL N ADON 68 DDR3 D9 XCKUOSO-1FFVATSH7I
10_L21P_T3L_N4_AD8P_66 < poRs Doz
10_L22N_T3U_N7_DBC_ADON_66 _DQSO_!
XCKUOBO-1FFVATS171 10_L22P_T3U_N6_DBC_ADOP_66 DDR3_DQS0_P
10_L23N_T3U_N9_66 DDR3_DQ5
10_L23P_T3U_N8_66 DDR3_DQ4
10_[24N_T3U_N11_66 DDR3_DQ7
10_L24P_T3U_N10_66 DDR3_DQ6
710_L2N_TOL_N3_66 DDR3_A3
10_L2P_TOL_N2_66 DDR3_A2
10_L3N_TOL_N5_ADT5N 66 [74 DDR3_A5
10_L3P_TOL_N4_AD15P_66 7 DDR3_A4
VCC_3V3 10_L4N_TOU_N7_DBC_AD7N_66 [N75 DDR3_CK_N
F16 = 10_L4P_TOU_N&_DBC_AD7P_66 [ DDR3_CK_P
10_L5N_TOU_N9_AD14N_66 [~y DDR3_A7
MPZ16085221ATA00 IO_LSPTOU NS AD14F_6 1 DDR3 A9
10_L6N_TOU_N11_AD6N_66 [
22 Cods2 l Co4gs220 ONm @ 100MHz I0_L6P_TOU_N10_ADGP 66 (] DDR3_A8
4 5 O1uF i 10_L7N T1L 'N1_QBC_AD13N_66 7 DDR3_AT1
EN vee oV 10V 10_L7P_T1L_NO_QBC_AD13P_66 [- DDR3_A10
VDDR 1V35 i0_L8N_T1L_N3_AD5N_66 - DDR3_A13
2 5 10_L8P_T1L_N2_ADSP_66 DDR3_A12
%—= NC CLK_P 10_LON_T1L_N5_AD12N_66 DDR3_A15
I0_L9P_T1L_N4_AD12P_66 (7 DDR3_A14 VRP 66
3 4 16_TOU_N12_VRP_66 [y
GND  CLKN 10_T1U_N12.66 G DDR3_CKE
L TN e Bl
C2500 16V up _T3U_N12_{ — i
i(é.OLKASSQOO.OOOOOOI SYSCLK_100M C_P 4 SYSCLK 100M_P VRP to 240 ohm 1% resistor
i XCKU060-1FFVA15171
0.01uF 10%
C2501 16V
SYSCLK_100M_C_N M SYSCLK_100M_N
L
R4291 R4202  DQS_BIAS would place common-mode at 0.675V
1.0K 1.0K
VRP_66 VRP_67 VRP_68
R4282 R4142 R4143
240 240 240 [Title
Renesas KU060 Reference Design
ize | Document Number rev
A
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HR Voltage = 1.140 V to 3.400 V
Maximum clamp-current per pin = 10mA

VCC_3V.
Maximum clamp-current per 52-pin bank = 200mA /8C_3v3
U34-14
QE VCCO_65 AE14  10_L10N_T1U_N7_QBC_AD4N_A13_D29_65 7‘:;7
A VCCO_65_AH15  10_L10P_T1U_N6_QBC_AD4P_A12_D28 65 [AN{2
VCCO_65_AJ12 IO_L1IN_T1U_N9_GC_A11_D27 65 [~aN
Vee 2vs Ocﬁif Ocﬁi‘;z 222822 = 222823 ’;F VCCO_65_AM13 I0_L11P_T1U_NB_GG_A10_D26_65 [~
Uss1g oV | 1ov Tov A VCCO_65_AR14 10_L12N_T1U_N11_GC_A09_D25_65
AD17 AP18 AW12 | VCCO_65_AV15 10_L12P_T1U_N10_GC_A08_D24_65
i l AGT8 | VCCO_64 1 10 L1ON_T1U N7 QBC_AD4N_64 (a7 VCCO_65_AW12 10_L13N_T2L_N1_GC_QBC_A07_D23_65 m
VCCO_64 2  I0_L10P_T1U_N6_QBC_AD4P_64 [A; 10_L13P_T2L_NO_GC_QBC_A06_D22_65
gfi‘f gfi‘,’t 025? ggjﬁs ’;'f Z VCCO_64_3 i0_L1IN_T1U_N9_GC_64 72 g %7 ADIS y VREF 65 10 L14N_T2L_N3_GC_A05_D21_65
P P APT7 | VCCO_64 4 10_L11P_T1U_N8_GC_64 [ANTg ETHO_125CLK 10_L14P_T2L_N2_GC_A04_D20_65
AUTE | VCCO_64 5 10_L12N_T1U_N11_GC_64 [~Apiig R4295 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
AD19 10_L13N_T2L_N1_GC_QBC_64 [ar17 : 10_L16N_T2U_N7_QBC_AD3N_A01_D17_65 [~aJ15
VREF_64 10_L13P_T2L_NO_GC_QBC_64 [ar1g" 10_L16P_T2U_N6_QBC_AD3P_A00_D16_65
I0_L14N_T2L_N3_GC_64 ATy 10_L17N_T2U_N9_AD10N_D15_65
10_L14P_T2L_N2_GC_64 [agtg 10_L17P_T2U_N8_AD10P_D14_65
10_L15N_T2L_N5_AD11N_64 [~ j7g" 10_L18N_T2U_N11_AD2N_D13_65
10_L15P_T2L_N4_AD11P_64 [~a; 10_L18P_T2U_N10_AD2P_D12_65
faas7 10_L16N_T2U N7 QBG_ADIN_64 [\ In banks where the I/0 standard 10_L19N_T3L N1 DBC_ADIN_D11 65
: 10_L16P_T2U_N6_QBC_AD3P_64 [; < S P o 10_L19P_T3L_NO_DBC_AD9P_D10_65 AW+ VGG, 3v3
10_L17N_T2U_N9_AD10N_64 [, voltage requirement, connect the I0_L1N_TOL_N1_DBC_RS1_65 [Favia - C|
10_L17P_T2U_N8_AD10P_64 [~a]{g dedicated VREF pin to GND (with 10_L1P_TOL_NO_DBC_RS0_65 [—¢
I0_L18N_T2U_N11_AD2N_64 [~aJ7g a 52? or 1k resistor), or leave 10_L20N_T3L_N3_AD1N_D09_65
10_L18P_T2U_N10_AD2P_64 [AG16 it floating. 10_L20P_T3L_N2_AD1P_D08_65 R4307 > RA308 T2C brought out to resistors
. : 10_L19N_T3L_N1_DBC_ADIN_64 ETHO_MDIO 10_L21N_T3L_N5_AD8N_D07_65 QSPI1_I03 in case we need to connect
LVDS input standard uses internal Vref I0_L19P _T3L_NO_DBC_ADSP 64 |~aoir ETHO_MDC I0_L21P_T3L_N4_AD8P_D06_65 QsPIT_02 19 1K o acoug
B . I0_L1N_TOL_NT_DBC_64 (A" ETHO_INT 10_L22N_T3U_N7_DBC_ADON_D05_65 QSPI1_IO1
xternal vref should be tied to 10_L1P_TOL_NO_DBC_64 [ 7ETH0 PHY_RESET_N 10_L22P_T3U_N6_DBC_ADOP_D04_65 QSPI1_I00
ground thru 500 or 1k resistor 10_L20N_T3L_N3_ADIN_64 (A >ETHg ggf 10 L23N_T3U_N9_2C_SDA 65
10_L20P_T3L_N2_AD1P_64 [~aE 10_L23P_T3U_N8_[2C_SCLK_65 :
10 121N T3L N5 ADSN 64 [Ac ;ETHO RX_CLK 10_L24N_T3U N11_DOUT_CSO_B_65 o o e e 0 otson enables
10 L21P_T3L N4 ADSP 64 AP SETHO_RX_ER 10_L24P_T3U_N10_EMCCLK_65 EMCCLK ~ EMCCLK as an input for clocking the
10_L22N_T3U_N7_DBC_ADON 64 [aE SETHO_RX_DV 10_L2N_TOL_N3_FWE_FCS2_| QSPI1_CS_| 8 naster configuration modes.
10_L22P_T3U_N6_DBC_ADOP_64 [AF SETHO_RXD_0 10_L2P_TOL_N2_FOE B_65 RS 485 T “
16_L23N_T3U_N9 64 [~ag77 SETHO_RXD_t 10_L3N_TOL_N5_ADT5N_A27_65 RS_485_TX "En
10_L23P_T3U_N8_64 [AG1g SETHO_RXD_2 10_L3P_TOL_N4_AD15P_A26_65 RS_485_RX
10_[24N_T3U_N1164 [~aFTg SETHO_RXD_3 10_L4N_TOU_N7_DBC_AD7N_A25_65
10_L24P_T3U_N10_64 (AW 1g SETHO_RXD_4 10_L4P_TOU_N6_DBC_AD7P_A24_65
10_L2N_TOL_N3 64 [“awz0 SETHO_RXD_5 10 L5N_TOU_N9_AD14N_A23_65
10_L2P_TOL_N2 64 AUT6 JETHO_RXD_6 10_L5P_TOU_N8_AD14P_A22 65
10_L3N_TOL_N5_AD5N 64 —A(7 ETHO_RXD_7 I0"L6N_TOU N11_ADBN_A21_65
10_L3P_TOL_N4_AD15P_64 [~Aw1ig 10_L6P_TOU_N10_AD6P_A20_65
10_LAN_TOU_N7_DBC_AD7N_64 [~avTg ETHO_GTX_CLK 10_L7N_T1L N1_QBC_AD13N_A19_65
I0_L4P_TOU_N6_DBC_AD7P_64 [~T77 ETHO_TX_ER 10_L7P_T1L_NO_QBC_AD13P_A18_65
10_L5N_TOU_N9_AD14N_64 [~3T7g ETHO_TX_EN [O_L8N_T1L_N3_AD5N_A17 65 [~Apqz
10_L5P_TOU_N8_AD14P_64 [~Atj7g ETHO_TXD_0 10_L8P_T1L_N2_AD5P_A16_65 SRS_485_RX_EN
10_L6N_TOU N11_ADBN_64 [~AT7g ETHO_TXD_1 I0_LON_T1L_N5_AD12N_A15_D31_65
10_L6P_TOU_N10_AD6P_64 [am77 ETHO_TXD_2 I0_L9P_T1L_N4_AD12P_A14_D30_65 8
10_L7N_T1L _N1_QBC_AD13N_64 [AR{g ETHO_TXD_3 10_TOU_N12_A28_65
10_L7P_T1L_NO_QBC_AD13P_64 [~aTog—0QETHO_TXD 4 10_T1U_N12_PERSTN1_65
10_LBN_TIL_N3_AD5N_64 [“Agag—¢QETHO_TXD 5 10_T2U_N12_CSI_ADV_B 65
10_L8P_T1L_N2_AD5P_64 [—agfs o0t HO TXD 6 R 10_T3U_N12_PERSTNO_65
10_[9N_T1L_N5_AD12N_64 [~7p1g ETHO_TXD_7
10_L9P_T1L_N4_AD12P_64 ["A(jp0 XCKU060-1FFVA15171
10_TOU_N12_64 [~aANT6
I0_T1U_N12_64 [anig
10_T2U_N12_64 [FAD7g
HR 10_T3U_N12_64 Bank 65 is multifunction bank (incorporates some optional config I/0)

Bank65 at 3.3V to support NOR-flash I/0 supply voltage
XCKU060-1FFVA15171

Renesas KU060 Reference Design

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

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

and the configuration voltage is >=2.5V.
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U34-15

GTH AD36
MGTHTXP3_126 ~Ap37

MGTHTXN3_126

MGTHTXP2_126 [~AE35
MGTHTXN2_126 AB35

AG34
MGTHTXP1 126 -haat
MGTHTXN1_126

AH36

MGTHTXPO_126
MGTHTXNO_126 AR

MGTHRXN3_126

| Acss
MGTHRXP3_126 #aG3g

MGTHRXP2_126 AE3g

MGTHRXN2_126

MGTREFCLK1P_126
MGTREFCLK1N_126 B33

MGTREFCLKOP_126
MGTREFCLKON_126 AD33

XCKU060-1FFVA15171

U34-20

ETH
MGTHTXP3 225 [AMe
MGTHTXN3 225 [~

MGTHTXP2_225
MGTHTXN2_225 AN7

MGTHTXP1_225
MGTHTXN1_225 APS

MGTHTXP0_225 [~aR7 ™
MGTHTXNO_225 [-ART_

MGTHRXP1_126 [ Arae
MGTHRXN1_126
MGTHRXPO_126 %
MGTHRXNO_126

AB32

MGTHRXP3_225 (a7

MGTHRXN3_225

MGTHRXP2_225 (F3r3

MGTHRXN2_225

MGTHRXP1_225 (A5

MGTHRXN1_225

MGTHRXPO_225 [FAR3

MGTHRXNO_225

MGTREFCLK1P_225 axg
MGTREFCLK1N_225

MGTREFCLKOP_225 [airg
MGTREFCLKON_225 [~~~

XCKU060-1FFVA15171

U34-16

P MGTHTXP3 127

MGTHTXN2_127
MGTHTXP1_127

MGTHTXPO_127

MGTHRXP3_127
MGTHRXN3_127

MGTHRXP2_127
MGTHRXN2_127

MGTHRXP1_127
MGTHRXN1_127

MGTHRXPO_127
MGTHRXNO_127
MGTREFCLK1P_127
MGTREFCLKIN_127

MGTREFCLKOP_127
MGTREFCLKON_127

MGTHTXN3_127 ——

MGTHTXP2_127 [—y37—

MGTHTXN1_127 ———

MGTHTXNO_127 —

XCKU060-1FFVA15171

uUs4-21

TH
MGTHTXN3_226
MGTHTXP2_226
MGTHTXP1_226
MGTHTXN1_226
MGTHTXP0_226
MGTHTXNO_226
MGTHRXP3_226
MGTHRXN3_226

MGTHRXP2_226
MGTHRXN2_226

MGTHRXP1_226
MGTHRXN1_226

MGTHRXP0_226
MGTHRXNO_226
MGTREFCLK1P_226

MGTREFCLKOP_226
MGTREFCLKON_226

MGTHTXP3_226 [~ARs

MGTHTXN2 226 — —

\

AJ3

AK2

AK1

AL4

AL3

MGTREFCLKIN_226 ———

XCKU060-1FFVA15171

U34-17

TH
MGTHTXN3_128

MGTHTXN2_128
MGTHTXP1_128
MGTHTXN1_128
MGTHTXNO_128
MGTHRXP3_128
MGTHRXN3_128

MGTHRXP2_128
MGTHRXN2_128

MGTHRXP1_128
MGTHRXN1_128

MGTHRXPO_128
MGTHRXNO_128
MGTREFCLK1P_128
MGTREFCLKIN_128

MGTREFCLKOP_128
MGTREFCLKON_128

MGTHTXP3_128 [N35

MGTHTXP2_128 [Ras—

MGTHTXP0_128 [—(ja5—

P37

R38
R39

u3g
U39

P32 N

P33

T32
T33

XCKU060-1FFVA15171

U34-22

eTH

MGTHTXP2_227
MGTHTXN2_227

MGTHTXP1_227
MGTHTXN1_227

MGTHRXP3_227
MGTHRXN3_227

MGTHRXP2_227
MGTHRXN2_227

MGTHRXP1_227
MGTHRXN1_227

MGTHRXP0_227
MGTHRXNO_227
MGTREFCLK1P_227
MGTREFCLK1N_227

MGTREFCLKOP_227
MGTREFCLKON_227

MGTHTXP3_227 ~aps—
MGTHTXN3_227 ——

MGTHTXP0_227 [~aG7~
MGTHTXNO_227 — —

XCKU060-1FFVA15171

U34-19

P MGTHTXP3 224

MGTHTXP2_224
MGTHTXN2_224
MGTHTXP1_224

MGTHTXPO_224

MGTHTXN3_ 224 ———

MGTHTXN1_224 ———

MGTHTXNO_224 —

MGTHRXP3_224

MGTHRXN3_224

MGTHRXP2_224

MGTHRXN2_224

MGTHRXP1_224

MGTHRXN1_224

MGTHRXPO_224

MGTHRXNO_224

MGTREFCLK1P_224

MGTREFCLKOP_224

XCKU060-1FFVA15171

U34-23

F™  MGTHTXP3 228

MGTHTXN2_228
MGTHTXP1_228

MGTHRXP3_228
MGTHRXN3_228

MGTHRXP2_228
MGTHRXN2_228

MGTHRXP1_228
MGTHRXN1_228

MGTHRXP0_228
MGTHRXNO_228
MGTREFCLK1P_228
MGTREFCLK1N_228

MGTREFCLKOP_228

MGTREFCLKIN_224 ———

MGTREFCLKON_224 ———

MGTHTXN3_ 228 — —

MGTHTXP2_228 —~y5—

MGTHTXN1_228 ———

MGTHTXP0_228 [~AB5
MGTHTXNO_228 — —

MGTREFCLKON_228 — —

XCKU060-1FFVA15171

[Title
Renesas KU060 Reference Design

ize Document Number

[Date: June 09, 2021 Eheet 16 of 22




VCC_3v3

C3017
0.1uF

L
imv

QSPI0_IO3

QSPI0_CS_B
QsPI0_[O1

FPGA_CCLK

QSPI0_IO0

QSPI0_lO2

QSPI1_103
QSPI1_CS_B
QSPI1_IO1

FPGA_CCLK

QSPI1_l00

QSPI1_l02

U461
1 bagHoLD# c
Ve DQO
RESET# DNU14 X
»—5{ DNU4 DNU13 [5—X
%—g| DNUS DNU12 47X
%——{ DNU6 DNU11 fg—X
g St Vss
ple]] W#/DQ2
MT25QL256ABA
VCC_3v3
C3018
0.1uF
16V
U462
DQ3/HOLD# c
vee DQO
RESET# DNU14 X
%—%{ DNU4 DNU13 [—5—%
%—| DNU5 DNU12 7%
%—{ DNUG DNU1{ g%
5 St VSS
DQ1 W#/DQ2
MT25QL256ABA
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U4 U4t
3 3
DDR3_A0 57 A DDR3_A0 57 A
DDR3_A1 P: Al 3 DDR3_A1 P: Al
DDR3_A2 A2 DQO [£7 DDR3_DQ0 DDR3_A2 A2 DDR3_DQ16
DDR3_A3 g A3 DDR3_DQ1 DDR3_A3 pg | A3 DDR3_DQ17
DDR3_A4 Pl Ad DDR3_DQ2 DDR3_A4 ol Ad DDR3_DQ18
DDR3_A5 R A5 DDR3_DQ3 DDR3_A5 R A5 DDR3_DQ19
DDR3_A6 R A6 DDR3_DQ4 DDR3_A6 R A6 DDR3_DQ20
DDR3_A7 A7 DDR3_DQ5 DDR3_A7 A7 DDR3_DQ21
DDR3_A8 R3? A8 DDR3_DQ6 DDR3_A8 R3? A8 DDR3_DQ22
DDR3_A9 7 A9 DDR3_DQ7 DDR3_A9 7 A9 DDR3_DQ23
DDR3_A10 7Y AT0/AP DDR3_A10 R A10/AP
DDR3_A11 N7 A1 D7 DDR3_A11 N7 A1
DDR3_A12 T3 A12/BC DQ8 (¢ DDR3_DQ8 DDR3_A12 T3 A12/BC DDR3_DQ24
DDR3_A13 7 A13 DQ9 [ DDR3_DQ9 DDR3_A13 7 A13 DDR3_DQ25
DDR3_A14 A14/NC DQ10 (G DDR3_DQ10 DDR3_A14 A14/NC DDR3_DQ26
M2 DQ11 A DDR3_DQ11 M2 DDR3_DQ27
DDR3_BAO W’ BAO DQ12 A2 DDR3_DQ12 DDR3_BAO W’ BAO DDR3_DQ28
DDR3_BA1 ™3 7| BA1 DQ13 gg DDR3_DQ13 DDR3_BA1 ™3 7| BA1 DDR3_DQ29
DDR3_BA2 BA2 DQ14 A3 DDR3_DQ14 DDR3_BA2 BA2 DDR3_DQ30
DORS FAS N i3 DQ15 DDR3_DQ15 DORS AAS N 53 DDR3_DQ31
RAS* RAS*
DDR3_CAS N% K3 cas: 82 VDDR_1V35 DDR3 CAS N% Ks ) Chs- o VDDR_1V35
DDR3_WE_N WE* VDDO (g DDR3_WE_N WE* VDDO [pg
J7 VoD 7G7 97 VDD1 57
DDRs,CK,P% K7 CK VDD2 [k DDRs,CK,P% K7 CK VDD2
DDR3_CK_N CK* VDD3 DDR3_CK_N CK* VDD3
3 VDD4 3 VDD4
DDR3_DQS0_P G3 LDQS VDD5 DDR3_DQS2_P a3 LDQS VDD5
DDR3_DQSO_N <7 Lbas* VDD6 [§ DDR3_DQS2_N ¢7 Lbas* VDDS (g
DDR3_DQS1_P 57 UDQS VDD [§ DDR3_DQS3_P 57 UDQS VDD7 R
DDR3_DQST_N upas* VvDD8 DDR3_DQS3_N upas* vDD8
DDHs,DMo% [F;; LDM A DDHs,DMz% [F;; LDM A
DDR3_DM1 UbM VDDQO [ DDR3_DM3 UbM VDDQO (4
K9 VDDQ1 ¢ K9 vDDQ1 (¢
DDR3_CKE Jo¥| CKEO VDDQ2 [ DDR3_CKE Jo¥| CKEO VDDQ2 (G
X—2H CKET VDDQ3 (55 X—2H CKET VDDQ3 5
L2 VDDQ4 g1 L2 VDDQ4 [Eg—1
DDR3_CS_N 7% Cso* VDDQ5 [~y DDR3_CS_N ¥ cso* VDDQ5 1
*—=¥ CSt* VDDQ6 [z *—=¥ Cst* VDDQ6 [z
i VDDQ7 [Hg i VDDQ7 Hg
DDR3_ODT 77 ODTO vDDQ8 DDR3_ODT 7Y ODTO vDDQ8
%5 ¥ ODT1 >—5¥ ODT1
VREE_0V675 DDR3_RESET N T2 ReseT* DDR3_RESET_N T2 ReseT*
VREFCA VSSQO B VREFOVETS [ vRerca vSSQ0 [Bs—]
VREFDQ VSsQl 371 VREFDQ VSSQ1 571
VSSQ2 pg DDR_ZQ0_U26 L8 VSSQ2 ["pg
zQ0 VSSQ3 g5 1 cost7 | coats zQ0 VSSQ3 g7 ¢
a1 VSSQ4 Eg 1 0.1uF ——0.1uF a1 VSSQ4 I"gg 1
VSSQ5 [Fg 1 oV by VSSQ5 ~Fg ¢
NC4 VSSQ6 g7 NC4 VSSQ6 &1
VSSQ7 G 1 VSSQ7 ~Gg 1
VssQs VSSQ8
vsss e vsss
VSS6 [uig VSS6 g
VSS0 VSS7 511 B3 VSSO VSS7 pr—1
VSS1 VSS8 [pg £1 Vsst VSS8 [pg
Vss2 VSS9 [y Ga | Vss2 VSS9 [y
VSS3 VSS10 [rg Jo ] Vss3 VSS10 (g
VsS4 VESE VsS4 VESHR
VDDR_1V35
C2419 | C2420 | C2d21 | C2dp2 | C2423 | Cod24 C2425 | C2426 | C2d427 | C2d28 | C2429 | C2430
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
16V 16V 16V 16V 16V 16V 16V 16V 16V 16V 16V 16V
VDDR_1V35 ;; ;; ;; ;; ;; ;; ;; ;; ;; ;; ;;
l C458 l G450 l C1344 l 3] l C453 l C1347
2.2uF 2.2uF 2.2uF 2.2uF 2.2uF 2.2uF
16V 16V 16V 16V 16V 16V
[Tite
Renesas KU060 Reference Design
ize | Document Number rev
A
Date: June 09, 2021 Theet 18 22




DDR3_A0 N34 A0 DDR3_A0 N34 A0
DDR3_A1 e Al DDR3_A1 Fa¥| Al E3
DDR3_A2 A2 DDR3_DQ32 DDR3_A2 A2 DQO (£7 DDR3_DQ48
DDR3_A3 P ¥ A3 DDR3_DQ33 DDR3_A3 P ¥ A3 DQ1 [F DDR3_DQ49
DDR3_A4 A4 DDR3_DQ34 DDR3_A4 A4 DQ2 [F DDR3_DQ50
DDR3_A5 Rg ¥ A5 DDR3_DQ35 DDR3_A5 Re ¥ A5 DQ3 DDR3_DQ51
DDR3_A6 oY A6 DDR3_DQ36 DDR3_A6 oY A6 DQ4 DDR3_DQ52
DDR3_A7 T5 ¥ A7 DDR3_DQ37 DDR3_A7 T5 ¥ A7 DQ5 55 DDR3_DQ53
DDR3_A8 R A8 DDR3_DQ38 DDR3_A8 R A8 DQ6 (7 DDR3_DQ54
DDR3_A9 T A9 DDR3_DQ39 DDR3_A9 T A9 DQ7 DDR3_DQ55
DDR3_A10 R AT0/AP DDR3_A10 R AT0/AP
DDR3_AT1 N ATt DDR3_AT1 N ATl b7
DDR3_A12 T At2iBCt DDR3_DQ40 DDR3_A12 T At2iBCt DQ8 (&5 DDR3_DQ56
DDR3_A13 T A13 DDR3_DQ41 DDR3_A13 7 A13 DQ9 [Cg DDR3_DQ57
DDR3_A14 AT4INC DDR3_DQ42 DDR3_A14 AT4INC DQ10 G DDR3_DQ58
e DDR3_DQ43 M2 DQ11 A7 DDR3_DQ59
DDR3_BAO Ng BAO DDR3_DQ44 DDR3_BAO Ng | BAO DQ12 a3 DDR3_DQ60
DDR3_BA1 3| BA1 DDR3_DQ45 DDR3_BA1 3| BA1 DQ13 [gg DDR3_DQ61
DDR3_BA2 BA2 DDR3_DQ46 DDR3_BA2 BA2 DQ14 A3 DDR3_DQ62
boms AS N s, DDR3_DQ47 boms AS 53, DQ15 DDR3_DQ63
_RAS | RAS* _RAS | RAS*
DDR3_CAS_N 2\5; K4 cas: B2 VDDR_1V35 DDR3_CAS_N 2\5; K4 cas: B2 VDDR_1V35
DDR3_WE_N WE* VDDO 55 DDR3_WE_N WE* VDDO g —]
7 VDD (7 7 VDD1 o7
DDR370K7P§ %7 CK VDD2 1 DDRS,CK,P§ K7 CK VDD2
DDR3_CK_N K vDD3 DDR3_CK_N K vDD3
3 VDD4 3 VDD4
DDR3_DQS4_P G5 LDas VDD5 DDR3_DQS6_P 63| Lbas VDD5
DDR3_DQS4 N &7 Lbas* VDD6 [§ DDR3_DQS6_N &7 Lbas* VDD6 [
DDR3_DQS5_P 57 UDQs VDD7 (g DDR3_DQS7_P 57 UDQS VvDD7
DDR3_DQS5_N ubQs* vDD8 DDR3_DQS7_N ubas* VDD8
DDR3 DM4§ £ Lo A DDR3_DM6 £ 1 Lo A
DDR3_DM5 UbM VDDQO [ DDR3_DM?7 UDM VDDQO [
Ko VvDDQ1 [ vDDQT (5
DDR3_CKE o CKEO VDDQ2 DDR3_CKE CKEO VDDQ2 [
*—= CKE VDDQ3 (53 CKE1 VDDQ3 5
L2 VDDQ4 [~gg—1 VDDQ4 Eg—4
DDR3_CS_N ¥ csot VDDQ5 [~Fy—1 DDR3_CS_N cso* VDDQS5 Fy—%
*—¥ Cst1* VDDOS [z cst* VDDQS [z
i VDDQ7 [~Hg VDDQ7 g
DDR3_ODT T 0DTo VDDQ8 DDR3_ODT 0oDTo vDDQ8
X%—z¥ ODTH 0oDTH
VREE_0V675 DDR3_RESET_N T2} RESET* DDR3_RESET_N RESET*
17':}? VREFCA VSSQ0 {-B5— VR%E—WSH VREFCA vssQo oy
VREFDQ vssQt o1 VREFDQ vssal 54
DDR_ZQT_U27
can | oo o5} 50 e g | can i e
16V 16V VSSQ5 Rg 1 16V 16V VSSQ5 MR
Ra219 NC4 VSSQ6 (g7 NC4 VSSQ6 (g1
VSSQ7 Gt VSSQ7 [~ag—4
240 VSSQ8 [— 1 VSSQs ¢
vsss o vsSs g
VSS6 g VSS6 g
VSS0 VSS7 py— VSS0 VSS7 p7——4
£ VSSt VSS8 [pg VSS1 VSS8 [~pg
Ga ] Vss2 VSS9 |77 VSs2 VSS9 (17
Jo| VSS3 VSS10 f7g VSS3 VSS10 g
VsS4 VSSi1 VsS4 VSSi1
VDDR_1V35
C2435 | C2436 | Co437 | Ccoa3s | C2439 | C2sdo C2441 | Coa42 | Cosds C2445 | Coa4
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
16V 16V 16V 16V 16V 16V 16V 16V 16V 16V 16V
VDDR_1V35
l c2412 l C2409 l C2411 l l c2410 l C2414
2.20F 2.20F 2.20F 2.20F 2.20F
16V 16V 16V 16V 16V
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VDDR_0V675

R278
402

R280
402

R281
402

R279
402

R282
402

R283
402

R284

40.2

R285
402

R413:

402

R286
402

R4135

402

R4134;

402

R413
402

R292

402

R413’
402

R293
402

R414
402

R413
402

R413:

402

R4141
402

R448:
402

R413:
402

R299
402

R300
402

DDR3_A0

DDR3_A1

DDR3_A2

DDR3_A3

DDR3_A4

DDR3_A5

DDR3_A6

DDR3_A7

DDR3_A8

DDR3_A9

DDR3_A10

DDR3_A11

DDR3_A12

DDR3_A13

DDR3_RAS

N
DDR3_CAS_N
DDR3_WE_N

DDR3_CKE

DDR3_CS_N

DDR3_ODT

DDR3_A14 §
DDR3_BAO
DDR3_BA1
DDR3_BA2

DDR3_CK_P

DDR3_CK_N

DDR3_RESET_N

R421
40.2

R422
402

3_CLK_TERM
c1107

0.01uF
16V

Ra419
47K

VDDR _0V675

C2449

0.
1

1.
=

2450
L 1uF
8V

[Title:

Renesas KU060 Reference Design

Document Number

June 09, 2021

Theet

20

of




VCC_2v5 Place Terminations fczwa fczlm fczws fczws
Close to 88El1lll
Res20 < Redn 43t ETHO_AVDD VCC_2v5
If 125MHz clock is unused on FPGA, disable this in ethernet PHY 47K 47K m
A13 A16 ETHO_P0_DO_P 2 1
ETHO_MDIO AT4] MDIO MDI[0}+ (~&77 ETHOPODUN 5 DO+ VCC g
ETHO_MDC MDC MDI[0}- TDO- GND Ra668
ETHO_PO_D1_P
ETHO 125cu<§ R4262 10K B 12501K DI+ 518 ETHO PO DTN 4 o1 g7 240
ETHO_INT Afe| INTn et MDI{]- TD1-
B3| COMA A21 ETHO_P0_D2_P 6 11
ETHO_PHY_RESET_N 574 RESETn MDI[2]+ A5z ETHO-PO-DZ N 7 T2+ GREEN+ [—15
pusza 35| RSET MDI[2]- TD2- GREEN- [ ETHO_LED_LINK1000
P ETHO_CRS A45 | CRS B20 ETHO_P0_D3 P 8 13
ETHO_COL coL MDI3l+ [As3 ETHO-PODN 9 TD3+ YELLOW+ (4
— MDI[3}- — TD3- YELLOW- <K ETHO_LED_TX
ooy e ETHO_RX_CLK Bi{ Ry ok HSDAC+ ﬁfg HFJ11-1G11E-L12RL
ETHO_RX_ER 44| RX_ER HSDAC-
ETHO_RX_DV RX_DV A43
st B N — o
ETHO_RXD_0 Ao | RXDO S_CLK- 7
ETHO_RXD_1 RXD2 MIL_TX C_P
ETHO_RXD_2 B4 | RxD1 s N, (238 o < \ge_2vs
ETHO_RXD_3 RXD3 S_IN-
Ero Rt i | e Rl ¢ — = 0
ETHO_RXD 5 Ad47_| RXDS5 S_OuT- SGMILRX_C_N R173 R174 R4267 R4582
ETHO_RXD_6 540| RXD6 402 402 402 402
ETHO_RXD_7 RXD7 B26 . . ‘ ‘
o SEL_FREQ
4 ETHCLK_25M SEL_FREQ:
ETHO_GTX CLKS———— B4 | i ]
% %IXC’EKLK ﬂﬁté %5 4228 No_Connect for 25MHz input DS4 DS5 DS7 DS8
VCC_2v5 ETHO TX ER TOER Vase 9 N Pull low for 125MHz input YELLOW YELLOW YELLOW W YELLOW
ETHO_TX_EN §:A5 TXEN V4 s v V4
ETHO_LED_LINK10
c1076 | c1075 ETHO_TXD_0 Qg TXDO LED_LINK10 iig ;
T0UF T0UF ETHO_TXD_1 87 TXD1 LED_LINK100 [~R39 00
ov ov ETHO_TXD_2 B8] TXD2 LED_LINK1000 [-=——
ETHO_TXD_3 TXD3 LeD pUPLEX |53 ETHO_LED_DUPLEX
| ETHO_LED_RX
ETHO_TXD_4 Qg TXD4 LED_RX QSZ
ETHO_TXD 5 Aro| TXDS LED_TX ETHO_LED_DUPLEX
ETHO_TXD_6 TXDB
ETHO_TXD_7 B10 A35 ETHO_CONFIGO
vcc _2V5 —17E- TXp7 CONFIG[0] ™30 ETHO_LED_LINK100
I CONFIGI] ["A34 VCC_2V5
CONFIG[2] [~R33 T ETHO_LED_LINK10
CONFIG[3] [~gog— ETHO_CONFIG4
C2467 | Cod66 | Coass | Coass | Coa63 | Coa62 | Coag2 | C2493 ggmag[‘s‘] A32 0_CONFIGS
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF CONESER! "B27 ETHU_CED R
16V 16V 16V 16V 16V 16V 16V 16V 6] VCC_2v5
N F11
ETHO AVDD
Y MPZ16085221ATAQ0
AVDDB17 m@ 100Hz VOO 25
VCC_2V5 VR C2455 cw 12
VCC_2V5 AvDo-hag 0.1uF 10UF
T B12 - 16V 10V
525 VDDOX_B12 AVDD_B36 Ra279
c2471 VDDOX_B23 0 VCC_2V5
0.1uF B34 VCC_2V5
VDDOH_B34 ETHO_CONFIGO
i +—B41 voo B4t VDDOH B31 5&2} Phy Address control
+—"A3| VDDO_A52 VDDOH_B24
AT VDDO_A3 4280 azss
VDDO_A11 i
DVDD_A36 ]
DVDD_B29 ETHO_CONFIG4 ~ ETHO_CONFIGS
DVDD_A38
DVDD_A31
DVDD A8 R4266 < R4264
EPAD | oo vBoBa VCC_1V0 0 0
DVDD_A1 ETHO_LED_LINK10
DVDD_A46
361 Install O-ohms to configure SGMII w/ clk,
C2461 10UF ETHO_AVDD NI's to configure GMIT
0.1uF 10V
16V
88E1111-82-NDC21000 R4283S R4284
10K S 1.0K
C2488 | [0.1uF
‘ }W«SGMH ™ P
X3 VCC_2V5 SGMILTX C_N
F17 1_C2489 | [0.00F 7 s ¢ N
1 en vee |8 v <
MPZ16085221ATA0
2 5 cotss L cosgs”? O @ 100MHe fes Toe
X—={NC CLK_P —x STOE b : :
ETHCLK_25M e o
3 4 & [Tile
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Reverse Polarity

5V Power Input

Inrush Limiting

Protection (10% to 90% ~30 ms)
Qi Q2
J5 SI7137DP-T1-GE3 SI7137DP-T1-GE3 VCC_5V_HK
o LYoo sv BT T o ¥ ek T
A 14T I2r l l
Js +C2905 < R4835 R4837 +Cc2904 _|+C2903 L cego1 L cago2
JACK 330UF S 249K 10 330UF —T~330UF | 22UF 22UF
10V 1% 1% 1oV 1oV 10V 10V
N )
R4836
$§7K Max operating voltage of most
° restrictive regulator 5.5V
sw1 Abs-max 6.5V
1
0 ~~ :2 Max po demand, a unting for max
31 requ output an ficiency @ 25C, is
+—0
4 H 50W max, instead, for ~10A @ 5V.
N5
L 6,
N GF-126-0159
J11 VCC_5V_HK
] TP122
RS - 4 8 5 2 FAN_TACH
3
22-23-2031
VCC_3v3
R23
10
VCC_3v3 1%
R3936 C1203 C2306
- uF 0.1uF
1% 16V 16V
U447 10%
ISL3179EFUZ
R4113
RS_485_RX 1 Q 0
A5 RO o 1%
Q 3
RS_485_RX_EN 2 RS 485+
RS 485 TX EN SH>—— 3
RS 485 TX D4

J3 DB9 Connector

JTAG and FPGA Configuration

P17
" FPGA_PROG_B
TP118
1 TN T FPGA_JTAG_TMS
2 TR0 FPGA JTAG TDI
3 G FPGA_JTAG TDO FPGA INIT B
4 TR FPGA_JTAG_TCK
g R634_0 TP119
100mil Header vee ava FPGA_DONE
TP120
EMCCLK
vee ava
DS18 DS19 DS20 Ds21
V¥ creen W Green W GREEN GREEN
N N N N FPGA_PROG_B
R4869 R4868 R4867 R4866 FPGA_INIT_B
120 120 120 120
1% 1% 1% 1% FPGA DONE
t Foa—— R4862 2.74k
cl2 B
a2 B RAB63 2.74k
co2 B2 TP123
o2 B2 RAB64 2.74k
c32 B3
oo & R4B65 2.74k
c42 B4
MPQ2222eA
Whitewire TP123 to signal R4870
to drive debug LED DS18 100K
TP124 TP125 TP126
Pepper board with GND test points
for convenient signal probing
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