PG#
LIST OWNER
PAGES 01
REV | ECO# DESCRIPTION OF CHANGE MODIFIED 02
DATE 03
04
REVISION ECO NUMBER DESCRIPTION OF CHANGE Howard Ho 05
01.00 ECO-112 INITIAL ENGINEERING RELEASE 03.31.2017 gg
01.01 ENG RELEASE | Rpelacing R166 due to long-lead time 13 04.19.2017 08
ERJ-PB3B6982V ==> 7-2176089-5 09
02.00 ECO-228 Fix U50, U58 footprint; Add voltage test points; Add source 9 10.13. 17 18. 20 07.28.2017 10
terminations on clock lines; Corrected 12C nets; Updated 27,34, 35, 47-51, 53 e 11
reset lines; Added schmitt trigger to POR reset; 12
Changed PHY addresses 13
02.01 ENG RELEASE | Corrected J19 note on PG 55, Added note on 11.3G diff pairs 35 55 08.01.2017 14
to state that ordering is intentional on PG 35 ' e 15
16
02.02 ECO-241 Updated parts due to insufficient operating range and 2449 08.10.2017 17
obsolescence (DDR3, DDR4, QSPI Flash, Kintex FPGA, Crystal) ’ o 18
03.00 ENG RELEASE | o JTAG Daisy-chain 10.08.2017 19
o Replaced U64,U63 ==> U89, U90 (uni-directional) 20
(TXB0108RGY ==> SN74AVC8T245RHLR) 21
o Cleaned up LS1021A's POR circuit 22
o Rearranged 12C Slave devices 23
o Removed FPGA's controls to VTT regulator. 24
o DNI all components that are not used. 25
o U18 and U22: New Part IS43TR16256AL-125KBLI 26
0 U43: New Part S25FL256SAGNFI010 27
o Changed all 11 chassis MTH to NPTH_1457H_3013P §g
31
04.00 ECO0-000358 U43: Replaced S25FL256SAGNFI011 25
with MX66U51235FZ41-10G 12.06.2017 §§
04.01 ECO#: E00718 | o DNI R787, R851 18, 20, 50 06.19.2018 34
0 Changed R872 from DNI to 51.1k 35
36
37
38
39
40
41
42

TITLE PG# TITLE

INFO/INDEX 43 SDRAM DDR4 #2

BLOCK MODEM 44 SDRAM DDR4 #2

BLOCK POWER 45 SDRAM DDR4 #2

P3V3_SYS 46 SDRAM DDR4 #2

POV95_FPGA 47 MAC PHY #1 KSZ9031RNXIA
P1V8_AUX 48 MAC PHY #2 KSZ9031RNXIA
P1V8_FPGA 49 MAC PHY #3 KSZ9031RNXIA
P1V2_FPGA 50 DUAL SFP+ 10G DATA
P1VO_MGTAVCC 51 CLOCKS

P1V2_MGTAVTT 52 USB/UART

P1V8_ARM 53 I2C - VOLTAGE TRANSLATORS
P1VO_ARM 54 TEMPERATURE SENSORS
P1V8_MGT & P1V35_ARM 55 OPAT/POE/DISPLAY INTF CONN

TPS512000 DDR3/DDR4 VTT

SYSMON - POWER MONITOR

ARM DDR3 INTERFACE

ARM SERDES/USB/eMMC

ARM FLASH/SPI

ARM ETHERNET CONTROLLERS

ARM SYSTEM/JTAG/UART

ARM POWERS

ARM POWERS

ARM GPIO 1.8V

DDR3 DEVICE: MT41K256M16TW-107:P
FPGA BANKO CONFIGURATION

FPGA BANK64 SYSTEM MONITOR
FPGA BANK65 GPIO 3.3V LEDS/SWITCHES/HDR
FPGA BANK45 DDR4 #1 ADDRESS
FPGA BANK44 DDR4 #1 DATA DQ[31:0]
FPGA BANK46 DDR4 #1 DATA DQ[63:32]
FPGA BANK68 DDR4 #2 ADDRESS
FPGA BANK66 DDR4 #2 DATA DQ[31:0]
FPGA BANK67 DDR4 #2 DATA DQ[63:32]
FPGA BANKS 47/48 - NOT USED

FPGA GTHs

FPGA POWERS

FPGA POWERS

FPGA GROUNDS

SDRAM DDR4 #1

SDRAM DDR4 #1

SDRAM DDR4 #1

SDRAM DDR4 #1
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PAGE 2

XCKU040-2FFVA1156E _
1200MHz 64bit, 1.2V MODEM BLOCK DIAGRAM
OPAT-J8 .
HPBanks MEMORY . DDR4 256Mbx16 %4
ROSA GTH-RX 4445 46| CONTROLLER e1 | MT40A256M16GE-083E:B
LEGEMD: 1136 =z (
' — N = HPBanks MEMORY , DDR4 256Mbx16  *4
TOSA GTH-TX | XX 66.67.68| CONTROLLER o1 MT40A512M16JY-083E
On Board 113G o = ' — DDR4
: - PAD#
Connectors —— DDR4 1 vem=o06v .
xof 2om j——— rerolx | Cika | 024024 R gp | Memoy 20Dyt exchank
A 2 ' i vem = 0.6V :
ARM & FPGA . { AKAT IAKAG cm H MT40A256M16GE-083E B
111 - 10G SFP+ w06 | o DDR4 4Gb or 256Mx16
Modem's ather FTLB571D3BCL  f PCS 1 |z o2 X0 | 300MHz E Tzcgaie: FBGAY6 9x14mm
: > _—
componerts PMA 2 106G E 2 0 0°C ~ 95°C (TC)
OPAT J10- 10G SFP+ 10G MAC Za S BANK 0 JTAG — J9 0114V~126V
o FTL8571D3BCL | PCS mg = 10PinA.2Tmm
PMA = |FPGA CONFIG
Optical DC QSPI Flash #0
X0 | 156.25M H ——— REFCLK
N25Q256A11EF840E
Note GPIO | | 16 xLEDs
— 4 xPBSWs
sB ! FTDI UART l
J8 FT234XD . —| 16 x DIPSW
m -
- w
OPAT J22 | 6xLVDS & GPIO logics IRQ0 s P12v_SwW
Board-Board J9 ) =< o
. oo \ BANK 225X0v4 g % J19
< [ 1PPS GCLK | GPIO T PCle x2 REFCLK | 100MHz @ @
J7 '
X0 [ 32 786kHz | J20 DISPLAY
) _ 1 J1
DDR3 256Mbx16 (4Gb/800M) A PSSV LS Wl B -4 SRS 10Pinf 27mm
o MT41K256M16TW-107-P b - ] ' MAX PWRTOOL-J2
L1021 AXNTHQE l’_
USB FTDI ) ~40C ~+105C 12C1 { 18W33V MAXIM VOLTAGE RG
J5 FT234XD LPUART1 Core Freq: 1000MHz
DOR3 = 1600MT/s
[2C2 o 120 MUX + EEFROM, SFF, TEMF SN5
4GB eMMC 4 51-compliant eMMC
TBGA100-14x18x1.2mm NAND Eval Board part #:
1Gb NOR QSPI FLASH 1.8V I E— _ RGMII KSZ9031RNXIA MAGNETI OPAT
MT25QU01GBBBEE12-0SIT i ‘ = < | EC3 1M00M000 [ | C J7
o 125MHz | 121
RCW bootstraps — LI 'J el T pebs
p—
RGMII KS 20031 RMXA | MAGMNETI
—— ToFPGA 100MHz e | EC2 o 101001000 c
SD1_REF1_CLK Suw 125MHz [
xo| 100MHz 15 , | so1_rer2 cik SE | | L - 25MHe xtal
511BCA CLKBUFFER % | DIFF_sYsCLk o
D1_DDRCLK 5= RGMII KSZB031RNXIA MAGNETI RUM5 POE
®»=| Ecf 10Mooe00 [ | C J18 J1
SRR 125MHz I
USB3/USB2 L| }J 25MHz Xtal
Title
UsB-ciJa PG02: MODEM BLKDGRM
Size Document Number Rev
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PAGE 3 POWER DESIGN

P12V M43 15301 o T e0s
14uszecdela
M &% 15301 FDPCSOIS 744311100 \ MAX16052 | PWREM 3v3 !
WIH0A [ o ora M 1uH /154 = PIBSYS = uicecdelay PWR
U1/POS 46mOhm/ TTmm EN | PWREN_3v3 SEQ
M &X15303
EN 1.8WI54 744310115
M AX15301 744309025 . U12P11 1.15uH /8.5A e P1WE_ARM
s | FOMSSO1EB0A || PR | PIVOFRGA PWR | 3 EmOhm / TaTmm
U3IP0S FOMSBES8/334 1| g 168m / 14x13mm VECINTIBRAN SEQ =z -
EN | PI¥0_FPEA_PSO0D0 OO0 EN | PIVE ARM_PG0OD_1VE
M &X15303 744310115
M &% 15301 744311100 -
1VEM04  — FOPCE0115 - 1uH /154 PIVE_FPGA 1.00I54A 1.15uH /8.54 r— P1V0_ARM
2 ,.
UBIPOT HITIALoZTA 4.6mOhm | Tx7mm VEEoMEALX U13P12 8.6mOhm / 7>7mm
II_SYE ARM_PGOOD 1V3
ELia =S Lmzz0s02SILT TPS51200DRCT
EN | PIVE FPGA PGOCD OD VIN 1.35\28  |—— P1V35_ARW DDR4TERM [— DDR3-VTT
L 4 VTT L P3V3_5YS U13/P13 U24P 54
i Dottt P1V2_DDR TPS51200DRCT PDOR4_VTT_BANK1 ’
1,234 Z2uH /34 - DDA TERM
— 4 T Ba& 2
UTIPOB 30mOhm / SxSmm U24/P64 PDOR 4 VTT_BANKZ
744310115
1.15uH /54 P1VZ_VCCO
26mOhm / TxFmm BANKS 44 45 46 SCFIEIGF;éH
——— BANKS:655768 — :
FIG. 1 PIVO_ARM_PGOOD_OD | SNT4LVCI1T45YZPR SNT4LVCIT45YZPR | F1vo_ARM_PEOOD_1V
' 3.3 o 1.8V Buffer with Vol = 0.2V PG13: U15 LWZ20502
Ug5/P54 USS/P54
EN | PWREN_1VE
MAX20751 1657 FP1208R1-R21-R PAVI_MGTAVEC
PV /52, =T M 160nH / 504, - iy
UFIe 12Emm el AL s fes
‘ FIVD_MGT_PG00D_OD
FIG. 2
FIVD_MGT_PE00D_1VE
M AX20751 e FP1208R1-R21-R PIVZ_ I GTAVTT
PV /54, e 160nH / 504, e e
U14/P10 12Emm e AN eetes
P3V3_SYs b MAXSS69EUE 18+
: PAVE MGTVCCALX
LDO
suon g U14/P13
FIG. 1; SCH.PGO4 I\ PWREN_2VZ  PGOS U3 MAX15301
us3 PG11: U12 M AX15303
[/ PG13: 16 MAX15027=
M AX16052 4 SNT4LVCIT45YZP R SNT4VC 1T45YZP R PVWREN_1vE
P3WV3 _SYS —| DELAY 3.3 1o 1.8V —{ Buffer with Vol = 0.1V GO5 UG MAKIITE
Ee e e PGOS U9 MAX20751
FIG. Z; SCH.PG54
. SHT4LVC 1T45YZPR SHT4LVCIT4SYZP R PIVO_MGT_PGOOD V8 paapn =
PIVO_MEGT_PGOOD 0D 33Vio 1.8V || Buffer with Vol = 0.1V POTD LT 0T Tile
U93/P54 L G4/P54 PG13: U114 M AX3869 .
PGO03: POWER SEQUENCING
All Technical_ information and de§ign disclgsure in this dra_wing or any a_ccompanying techr_lical_data was origljated_ by and is the property C?.Iiszt?)n’ Document Number Rev
R s oo 5 S P, i v v o0 iyt S ot BP0 S raot o oo SCH-000012-00 040
maintaintence of SA Photonics products is granted by sale of any product described herein, without prior written consent of SA Photonics. Tuesday, June 19, 2018 | Sheet 3 of 55

2

Date:
[

1




12C ADDRESS

L31021A

=

100kHz

-

2 bu=
100kHz

DISABLE 2 u3 U35 - MAX15301 U46 — MAX15301 U27 - MAX15303
u10 MAXIM P3V3_SYS P1VD_FPGA PIVB_FPGA P1V2_DDR
TX 50102 J; POWE R TOOL 0x1B 0x0A 0x12 0x14

# bus #0
US3— MAX20751 U59 — MAX20751 U13 - MAX15303 U12 MAX15303
PAVD_MGTVACC P1V2_MGTAVCC P1VE_ARM P1VO_ARM
0x72 073 0x0F 011
u33
TCA9546A
’_______..e 2C2_0 * busg? J11-A u3r U3a (Top) U738 (Bottom) u26
10GE -SFPO 32Kb EEPROM TE MP-SNSR#1 TE MP-SNSR#1 GPIO EXPDR
025040251 0x54 048 049 0x20
BT 1 # busss A Connecor U20 - PCABS36 U22 - ADT420 U189 CPCS802GS U17 - LTC4151
= MODEM : J19 GPID-EXPDR TE MP-SNR Opto-Isolated Aux- 1N Mon
POE . J5 Ox41 0x4B 12C Repeater J5 == 0xGF
12c2 2 # busty [ Connecor s U3 3 U1-LP3943 U2-LP3943 U16 - LTC4151
MODEM : 120 % LPcsz2 § LED driver LED driver —|  Pri-1vMen
DISPLAY: J1 % Ox69 050 061 14 =» 0x6C
16 LECs 16 LECs
12c2 3 $ bus#5s 110-8 U14 - LTC4151
~— 10GE -SFP1 —  2nd-1/vMon
05040251 13 == 6T
ADDR = 0x70

Title
PGO04: 12C ADDR
.
All Technical information and design disclosure in this drawing or any accompanying technical data was orignated by and is the property Size Document Number Rev
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2 1
P3V3_SYS P12V_SW
- T P3V3_SYS_FETPWRIN
FB1 -
©
S ——
o
2 lc221 22':0121 0SRA0 lczzz C223 Power GND. Connect SGND and DGND using short wide PCB traces"
z5 -0SR- |
u LED 2.2uF 0.75m0hm 22uF == 22uF P3V3 SYS @1OA
3 25V 25V 25V —
viz 1 1
P2 U3
g c211 = =
= = 3P3-24 |2k ||—g-tuf
& 3p3.05 -2 | I s3v €209 GND GND_POWER
a 6 I 10uF
1P8 I 63V
R849
261 AGND5
Lso |23 P3Va svs LBO L2~~~ 10uH LAYOUT NOTE:
R11 2.0K P3V3 SYS INSNS 13 INSNS O 74479887310A | Remote Sense Connections:
LB 21 P3V3 SYS LBI LAYOUT NOTE: At DUT Pads. P3V3 SYS
Differential Pair =
R348 10.0 P3V3_SYS_INPWR _ 22 . T
PWR 27 _ ; P3V3_SYS SNS P R574 0
= 212 ouTP 1—<c4__; 7o00PF _ P3V3_SYS SNS N R573 0
ToF OUTN 26 1 25v 1
Must place on the bottom side ***iiiiixx 35V
LAYOUT NOTE:
C210 | 0.01uF 50V Differential Pair =
= 11 AGND5 ]
P3V3_SYS_SALRT & P3V3_SYS _DCR_N
P23 P3V3 SYS ALRT OD <K R1S 0 e 9 | SALRT DerN ! * —_—
R14 0___U3 SCL 10 15 | L_0.16uF
P6,7,89,10,11,1253 LS1021A_12C1_SCL_3V3 7 5 0__U3_SDA 11| SCL 30 ev_ ] R18 8.87K P3V3_SYS_DCR_P
P6,7,8,9,10,11,12,53 LS1021A_I2C1_SDA_3V3 << > = SDA DCRP o - —_— >> SYSMON_P3V3_SYS_SNS_P P15
32 P3V3_SYS_FETPWRIN
P54 P3V3_SYS PGOOD 0D <K PG - >> SYSMON_P3V3_SYS_SNS_N P15
P12V SW | R339 4.70K 3.29V_ P3V3_SYS_EN 12 | i
P3V3_SYS_SYNC 1
SYNC c1i co R340 R341 R352
R10 Q1 20F L _L oo 0 0 R342 0
R12 R22 DH 15 P3Vv3 SYS DH 1 HSG VP8 8 25V 25V 0
1.78K 12.7K 5| GNDs vpo |2
10.0 6 P
75| GND6 SW2 5
= GND10  SW3 [ — 10A
LSG SwW4 -
= adénps = FDPCB011S P3V3_SYs
12CADDR = 0x1B BsT 17 c3 I 0.22uF POWERCLIP33_3_3MMX3_3MM_0_65MM R8
P3V3_SYS_ADDRO 2 S Il 16V 2 0.005
P3V3_SYS_ADDRI 2 | ADDRO 16 P3V3_SYS FETSW NN P3V3_SYS_OUTCAP
P3V3 SYS RSET 3| ADDR1 LX
SET 14 Re 2.9K TuH w
LXSNS 744311100
Rset = P3V3 SYS_TEMPX 7 R349 L1
TEMPX C214 c215
50.5k ~ 51.7k ==>3.3V 8 oo 2.0 R35 == 100UF == 100UF
28 | g 1.0K 6.3V 6.3V
29 o279 LAYOUT NOTES:
R21 R19 R20 5 | bGND oL 112 P3v3 SYS DL Min Load requirement: 1K Ohm.
68.1K » 140K > 51.1K . c208 Must place before Sense Resistor. .
a7 == 100pF =
MMBT3904,215 1 T sov
SOT-23-3 c213 R350 0
o 18 P3V3_SYS GDRV = 22nF
- = AT TRRE To oo
. 20 AGND5 = onnect
Collector PGND c2 = P3V3_SYS P1V8_FPGA at the output capacitors
AGND5 3 AGND5 —L 20uF _
TOP VIEW T 28v Replace the 0 Ohm resistor.
1 2 33 SN74LVC1T45YZPR Connect AGNDX TO GND
EP-SGND P1V8_FPGA - .
LT O Al A2 = via a short wide pcb trace.
BASE  Emitter 1 c1| YCCA : f VeCB Mca P
MAXT5301TAA02+CJK L B2 | B1
LAYOUT NOTES: ) TQFN32_5MMX5MM_0_75MM DR =512 GND
Place MMBT3904 on the backside of the board 2A/4A. LA->B DESIGN NOTES (NC7SZ125L6X)
directly under output inductor 744311100 i o | DSBGA6_1_39MMX0_9MM_0_5MM = NC7SZ125L6X | U5 Voh = 1.70V (min)
Vi:4.5V~14V,V0:0.5V~5.25V. ASNDs = Vol = 0.10V (max)
.|||_.1 OF 9 nc 2 for Vin = Vil, lol = 100uA.
P12V_SW P3V3_SYS >
T T 2 4
| DESIGN NOTES (MAX16052) pava sys pava svs A v P> PWREN_1V8 P9
Vol = 0.4V (max) Isink = 1mA — o a
Voh = Open Drain P12V_sw z
R356 R26
3.32K 10K
MAX16052AUT+T R27 u7 DESIGN NOTES (SN74LVC1G126) MPAK-6_1MMX1_45MM_0_5MM
40.2K Vol: 3V
3 IN  0.5Vthreshold 25v~28v  VCC 2 : vee 3 :8: i %gmﬁ iiz 8%2& Emgig =
€220 ras7 opendian OUT |4 MAX16052_OUT 2
0.01uF ==
- EN_3V3
50V oK EN Vil max05v 30uslldus  CDLY 31 6ND 4 — > PWREN_3V3 P6,11,13
Vih_min=1.4Y GND -2 = SN74LVC1G126DCKR
R358 c219 SC-70-5
10K SOT-23-6 L BN
. 23uA <VOLTAGE> T
= 2.25V ~ 28V
1 11 PGO05: P3V3_SYS@10A
All Technical information and design disclosure in this drawing or any accompanying technical data was orignated by and is the property C?.Iiszt?)lT Document Number Rev
f SA Photonics. All patent, ietary, design, facturing, duction, d sales right i infc tion disclosed - - N
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P12V_SW

FB12 P12V_P1VO_FETPWRIN
T DESIGN NOTE (PGOOD)
—— PG: Open-Drain Power-Good Indicator. During startup and during
- YY) - a fault condition, PG is held low. PG is asserted high after the
l 48 l 0.95vV output has ramped to a voltage above the POWER_GOOD_ON
C538 C531 C539 (5Eh) threshold and a successful InTune calibration has
28F0121-0SR-10 1
sar 2T zw —-2¢  P1VO_FPGA @40A completed
10A
u3s DESIGN NOTES:
= 4 2572?: BABY BUCK REGULATOR:
= . Il Lu 1. BUCK: Connector 10uH between LBO and LBI
3P3-24
p3 e2‘>5—T | -y, fgf’? 2. LDO: 100k pull-up between LBI and VIN
1P8 |F%3v 3. If Gate Drive available: 2k pull-up between LBl and VIN
' and GDRV connect to external source.
AGND1
LBO 23 P1V0_FPGA_LBO L11  ~—~v~v—__10uH LAYOUT NOTE:
R181 2.0K P1V0_FPGA_INSNS 13 INSNS 74479887310A Remote Sense Connections:
Lpi |-21___P1VO_FPGA LBI LAYOUT NOTE: At DUT Pads. PIVO_FPGA
Differential Pair
R560 10.0 P1V0_FPGA_INPWR —[
PWR ouTp kK2 . P1V0_FPGA_SNS_P R709 0
c521 1 C123 j|_1000PF _ P1V0_FPGA _SNS N R710 0
26 125V T
; g\F/ OUTN
DESIGN NOTE (ALERT) LAYOUT NOTE: =
SALRT: Interrupt to the SMBus master. Active low, Open-drain 12C: Vih(niny = 2.0V €528 H 0.01uF 50V N Differential Pair
e - 1 1 = -
P23 P1V0_FPGA_ALRT _OD « ; 2451 g E;\éoggFCGA*SALRT 10 SALRT DCRN |2 Y 0 TEUF P1Vo FPGA DCR N >> SYSMON_P1V0_FPGA_SNS_P P15
P57.8,9.10,11,1253 LS1021A_I2C1_SCL_3V3 > K 0 U35 SDA 71| SCL 30 Hev R21 8.87K P1V0_FPGA_DCR P
P5,7,8,9,10,11,12,53 LS1021A_I2C1_SDA_3V3 << > - SDA DCRP N E — —_ ——>> SYSMPN_P1V0_FPGA_SNS_N P15
32 P12V_P1VO_FETPWRIN
P7,54 P1V0_FPGA_PGOOD_OD <X PG T
P5,11,13 PWREN_3V3 ) R182 0 12 fen 2
P1V0_FPGA SYNC 1 0 0
SYNC u u C53 532 R228 R227 R562 R563
i 0 |E T D 22uF 20uF 0 0 0 0
2{22114}1< DH 15 P1V0_FPGA DH _ 4 |E=_ s 411G = s 25V 25V
R180
FDMS8018 FDMS8018 = P1VO FPGA
3 _|
AGND1 S5 T
I2CADDR = 0x0A 17 Cco7_ ) 0.22uF
P1VO_FPGA_ADDRO 2 BST (1 16V 2
PTV0_FPGA_ADDR1 4 ﬁggg? Lx |18 P1V0 FPGA FETSW ~~~~__ LP1v0_FPGA OUTCAP 2 1
P1V0_FPGA_RSET 3 | |
SET Lxsns | 14___R17 2.0K L10 R202 _
Q2 Q3 250nH 0.003
Rset = P1V0_FRGA TEMPX 7 R561 FDMS8558S FDMS8558S 744309025 3w D36
TEMPX w|o|~ w|o|~|o
125k ~ 12.9k ==> 0.95V 22 co 2.0 Roo K MMSZ4680T1G
29 | C-28 5 o 5 o 1.0K ~
R213 ¢ R203 R204 5 S oL |19 P1V0_FPGA DL 4|6 b alc|[ 4 LAYOUT NOTES:
221K 140K 12.7K Q1P 1 c519 S S Min Load requirement: 1K Ohm.
—— 100pF oo oo Must place before Sense Resistor. -4
MMBT3904,215 1 50V =
SOT-23-3 | | ] 1
N — —_— =
GDRY |18 P1V0 FPGA GDRV c522 = =
> 20 —_ 2.2nF
Collector PGND c108 50v
AGND1 3 AGND1 Lo L P1V0_FPGA_OUTCAP
TOP VIEW T 25v = DESIGN NOTES (FDMS8018): DESIGN NOTES (744309025):
IlJ IZJ Ep-saND 32 Vdss dﬁain@;}source) =30V L = 250nH (Shielded Wirewound)
. 1.8 MOhm@30A, 10V Isat = 47.5A C533 C524 Cc523 C535 C525 C534
LAYOUT NOTES- BASE  Emitter o giSS (input C)apacgance) = 5235pF@15V ECR( %lGSmOhtr)n —-— =F 100U == 100UF == 100UF == 100U == T00UF == 100U
. ower (max) = req(self resonan z
Place MMBT3904 on the backside of the board TQFN32_5MMX5MM_0_75MM Wheioae Manganese Zinc Ferite av T T T av T 4v
directly under output inductor 744309025 2A/4A. DESIGN NOTES (FDMS8558S):
;. . 1 Vdss (drain-source) = 25V
Vi:4.5V~14V,V0:0.5V~5.25V. ASNDT = 15 mOhm@33 A,l())V R559
DESIGN NOTES (External Temp Sensor) Ciss (input capacitance) = 5118pF@13V
Any PN junction can be used as a temperature sensor. The 2N3904, Power (max) = 2.5 i&
2N2222 transistors and integrated thermal diodes found in
microprocessors, FPGAs, and ASICs are commonly used temperature EE\A?;%’:W’\QCTEES (MAX15301): LAYOUT NOTES- AGND1 .
sensors. Connect a 100pF filter capacitor as shown in Figure 7 to : y B =
ensure accurate tempergture measpurements. 9 TON_DELAY defaults to 1ms. Connect AGNDx TO GND at the output capacitors
TON_RISE defaults to 5ms.
Start with PreBias
A prebias condition occurs when there is already a
voltage at the output of the power supply before it has
been enabled. This can be caused by precharged output
capacitors, or a parasitic ESD diode in the load IC that
pulls the output up to another system supply rail.
DESIGN NOTES (MAX15301):
Inductor Selection:
1. Value:
o Higher ==> better efficiency by reducing RMS current. e
0 Lower ==> lower size/cost, might also improve transient response.
2. Isat: Must exceed llim (current limit). PGO06: POV95_FPGA@40A
3. Rder: Sma”.::> minimize |OSSIESAII'1 eﬁlmency. All Technical information and design disclosure in this drawing or any accompanying technical data was orignated by and is the property Size Document Number Rev
4. For the design of the power distribution system consult UG583. of SA Photonics. All patent, proprietary, design, manufacturing, reproduction, use and sales right in any information disclosed Custon SCH_OOOO" 2_00 04.0
herein are reserved by SA Photonics. No right or license to use any such information for any purpose other than necessary for use or
maintaintence of SA Photonics products is granted by sale of any product described herein, without prior written consent of SA Photonics. Tuesday’ June 19, 2018 | Sheet 6 of 55
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P12V_SW

FB14

——
Y Y Y

P12V_P1V8_FETPWRIN

.|||_||__.

C148
2.2uF

48

28F0121-0SR-10
0.75m0hm
10A

C569
22uF
25V

C570
—— 22uF
25V

P1V8 FPGA @10A

BRING-UP NOTES:

The value of I0UT_CAL_GAIN is initially set by the ADDR1 resistance
according to Table 4b and should be set as close as possible to the
inductor DCR.

The C141 *R256 must equal L12/DCR for correct current sense which is:

0.15uF * R256 = 1uH / 4.6m Ohm (refer to page 25 of IC data sheet)

R256=1.45k 1%

V[DCRP] - V[DCRN] = DCR x lout_max

RILI*C[L] =L/DCR
C141*R256 = L12/DCR

0.15uF * R256 = 1uH / 4.6m Ohm

[ 2

Date:
[

U46 ==> R256=1.45k 1%
C566
= 3P3.24 24 - 1L 4.7uF DESIGN NOTES:
Spaas 22— M 63V C564 10UT_CAL_GAIN = DCR x lout_max / 25A
1pg |8 ||—_10uF Optionally, for best precision, set IOUT_CAL_GAIN to match the
I e3v actual inductor DCR and adjust the overcurrent fault threshold
ASND2 IOUT_OC_FAULT_LIMIT directly using PMBus commands.
23 P1V8 FPGA LBO L13  ~—~v~v—__10uH
R248 2.0K P1V8_FPGA_INSNS 13 | \sns LBO 74479887310A | LAYOUT NOTE:
i P1V8_FPGA LBI LAYOUT NOTE: Remote Sense Connections: P1V8_FPGA
Differential Pair At DUT Pads.
R598, 10.0 P1V8_FPGA_INPWR 22
_L o567 PWR 27 _ P1V8 FPGA SNS P R707
o outp 1565 T T000PF
35V ouTn k28 25V 1 P1V8 FPGA SNS N R708
= LAYOUT NOTE: J_
C140 | 0.01uF 50V Differential Pair =
I AGND2 3
P23 P1V8_FPGA ALRT OD << R252 0 P1v8 FPGA_SALRT S [ bern k31 _ P1V8 FPGA DCR N
R251 0 U46 _SCL 10 [ C141__ || _0.15uF
P5,6,:8,9,10,11,12,63 LS1021A_I2C1_SCL_3v3 ) R250 /0 U6 SDA 11| SCL 30 I16v_—] Ress 143K P1V8 FPGA DCR P
P5,6,8,9,10,11,12,53 LS1021A_I2C1_SDA_3V3 < >, - SDA DCRP - = —_— >> SYSMON_P1V8_FPGA_SNS_P P15
32 P12V_P1V8_FETPWRIN
P854 P1V8_FPGA_PGOOD_0D << PG T —> SYSMON_P1V8_FPGA_SNS_N P15
P6,54 P1V0_FPGA_PGOOD_OD > K229 0 12 fen 1
P1V8 FPGA SYNC 1 FDPC8011S
SYNC c13 c138 R581 R582 R243 R244
R247 Q6 22uF 20uF 0 0 0 0
R260 oH |18 P1V8_FPGA_DH 11 s vps -8 25V 25y
2.21K 5 9
10.0 5| GND5 VP9 =5
70| GND6 SW2 5 10A
7 GND10  SW3 [ —
LSG Sw4 - P1V8_FPGA
AGND2 —= FDPC8011S T
12CADDR = 0x12 17 C137 || 0.22uF POWERCLIP33_3_3MMX3_3MM_0_65MM L12 R245
P1V8 FPGA_ADDRO 2 BST Il 16V 2 0.005
P1V8_FPGA_ADDR1 2 | ADDRO 16 P1V8_FPGA FETSW N P1V8_FPGA OUTCAP
ADDR1 LX
P1V8 FPGA RSET 3
SET 14 Ro46 20K 1uH W
LXSNS 744311100 -
P1V8 FPGA TEMPX 7 R599 R59 D12
Rset = 3 I:%APX 2.0 1.0K A MMSZ4686T1G
37.9k ~ 38.7k ==>1.8V 28 | o8 DESIGN NOTES (FDPC8011S): LAYOUT NOTES: C547 C548 3.9v/500mW
29 1G-29 Vdss gdrain-source) =25V Min Load requirement: 1K Ohm. —L 100UF == 100UF o~
R259 ¢ R257 ¢ R258 5 | bGND oL 112 P1v8 FPGA DL d = 13A,27A. Must place before Sense Resistor. 6.3V 6.3V
14.7K > 140K > 38.3K 1 C563 Rds On (max) = 6 mOhm@13A,10V -
Q1 —— 100pF Ciss (input capacitance) = 1240pF@13V = 1210 =
MMBT3904,215 1 50V Power: 800mW,900mwW
SOT-23-3 C568
—_ 2.2nF
N GDRy |18 F1V8_FPGA_GDRV 50V DESIGN NOTES (744311100):
| 2 L = 1uH (Shielded Wirewound) R592 0
J Isat = 15A
Collector PGND S DCR = 4.6 mOhm
AGND2 3 AGND2 = 22uF Freq(self resonant) = 85MHz
TOP VIEW 25V Wirewound
1 2 33 AGND2
T L1 EP-SGND —
BASE Emitter DESIGN NOTES (C3225X6S0J107M250AC):
MAX15301AA02+CJK C = 100uF LAYOUT NOTES: }
LAYOUT NOTES: } TQFN32_5MMX5MM_0_75MM V=6.3V Connect AGNDx TO GND at the output capacitors
Place MMBT3904 on the backside of the board 2AAA.
directly under output inductor 744311100 Vii4 5V~14V.V0:0.5V~5.25V. Moy —
"™ PG07: P1V8_FPGA@10A
All Technical information and design disclosure in this drawing or any accompanying technical data was orignated by and is the property C?.Iiszt?)n’ Document Number Rev
of SA Photonics. All patent, proprietary, design, manufacturing, reproduction, use and sales right in any information disclosed - - "
herein are reserved by SA Photonics. No right or license to use any such information for any purpose other than necessary for use or SCH 000012 00 04.0
maintaintence of SA Photonics products is granted by sale of any product described herein, without prior written consent of SA Photonics. Tuesday, June 19, 2018 | Sheet 7 of 55
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P12V_SW P1Vv2 DDR @3A
u27
c507
R128 2.0K _P1vV2 DDR_INSNS 15 35 | A.T7uF c479
INSNS HEl ™ ®av [__10uF 1
04 8 I —av
(235231': (1:4'5_30 55| PVIN24
- zzu u b: PVIN25
%5V I 35v 34| PV R550 100K 1 pioy sw AGND4
= = LAYOUT NOTE:
LBl 33 P1Vv2 DDR LBI L9 DNI Remote Sense Connections:
V2 DR LEO 74479887310A | LAYOUT NOTE: AeonT ponse
32 _DDR | Differential Pair
(— R132 0 P1V2 DDR_SALRT 11 LBO P1V2_DDR
P23 P1v2 DDR ALRT OD {2735 0_U27_5CL 12 | SALRT 37 . P1V2 DDR SNS P R200 2 I
P5,67,9,10,11,12,53 LS1021A_I2C1_SCL_3V3 > scL ouTP
P5.6.7.9101112,53 LS1021A_12C1_SDA_3V3 & Dyl 0 U27 SDA 13 | SpA €90 i 1000PF T
6,7,9,10,11,12, _I2C1_SDA_ 36 |28y P1V2 DDR_SNS N R201 0
OUTN
2 LAYOUT NOTE: =
P54 P1v2_DDR_PGOOD_OD << — : ) PG C506 H 001U 50V %AGND“ Differential Pair
P7,54 P1V8_FPGA_PGOOD_OD EN -
, - - - 1 _ P1V2 DDR DCR_N R480 0 R123 0
P1V2 DDR SYNC 3| e DCRN Co7 T 00750F ] >> SYSMON_P1V2_DDR_SNS P P15
B\ Q163 .
beRp |40 1 16v 162, 887K P1V2 DDR DCR P R479 0 R12 0 > SYSMON_P1V2_DOR_SNS.N P15
R163 P1V2 DDR_FETSW
12.7K P12
P1V2_DDR
30 c84 : 0.1UF 5A 5A
BST I 50V L8 R121 0.005 —[
29 P1V2 DDR_FETSW _ NN P1V2 DDR_OUTCAP
AGND4 LX29 25
LX26 53 - 1.15uH -
I2CADDR = 0x14 Deon |20 744310115 R515 D35
P1V2_DDR_ADDRO 4 19 1.0K A MMSZ4680T1G
P1V2_DDR_ADDRI1 5 | ADDRO LX19 2.2V/500mW
ADDR1 1oa ; C508 C509
P1V2 DDR_RSET 6| 4er Lxsns |18 R125 2.0K D9 L T500F —L Toour ~
MBRA340T3G Tav T av
Rset = 40V/2A e
25.8k ~ 26.4k ==>1.2V = = 1206 =
LAYOUT NOTES:
R150 ¢ R149 R148 Min Load requirement: 1K Ohm.
21.5K > 140K 26.1K P1v2 DRR TEMPX 18 TEMPX GDRV g; P1v2 DDR_GDRV Must place before Sense Resistor.
clo PGND28 57 J_ c481
PGND27 55 2.2uF
39 PGND22 (57 T 25V
2 351 1C39 PGND21
c478 75 1C38
— gg\;f 771 SGND18
Qi16’ 77| SGND17 41 R551 0
AGND4 MMBT3904,215 1 DGND EP-SGND
SOT-23-3
o MAX15303AA00+CM AGND4 . e
WFQFN40_8MMX6MMX0_50MM AGND4 =
6A
e e LAYOUT NOTES:
Collector Vi:4.5V~14V,V0:0.5V~5.25V. Connect AGNDx TO GND at the output capacitors
3 AGND4
TOP VIEW
1 2
[T LI
BASE Emitter

LAYOUT NOTES:
Place MMBT3904 on the backside of the board
directly under output inductor 74408943022.

Title
All Technical information and design disclosure in this drawing or any accompanying technical data was orignated by and is the property Size Document Number Rev
of SA Photonics. All patent, proprietary, design, manufacturing, reproduction, use and sales right in any information disclosed Custonm SC H _0000 1 2_00 04.0
herein are reserved by SA Photonics. No right or license to use any such information for any purpose other than necessary for use or
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P12V_SW

FB15

P12V_P1V0_MGT

Us0
measured 12.0V T
' vooH VX6 g R279 1.0k >>  SYSMON_P1V0_MGT_SNS_P P15
48 11 VX7 5
G593 58F0121-0SR-10 vee VX8 g C160 || 0.022uF 10V
2.2uF VX9 C158
Sy 0-75mohm R267 _ 2 1 oo L Jo0F I It
10A 10.0 o Y C159 ||_0.022uF 10V
-~ C662 3 10V Il
c623 Vin: 8.5V ~ 14V —L g.2ouFX =
= C661 R268 14 55A > x
P ‘IUF DNI AGND14 eV > R278 1.0K
Tzsv T 9 O : >> SYSMON_P1V0_MGT_SNS_N P15
BsT 2 ol 2
> > |
INPUT CéPS FOR -PlVO_M-GTAVCC — ) < S P1VO_MGTAVCC
P1V0 MGT PWM2 13 VSS2 73 by
ED 15 | PWM VSS3 7 L14 R280
C624 c147 C594 | C152 | C62 C626 C625 ISENSE VsS4 P1V0 MGTAVCC
47uF 47uF 22uF == 22uF == 0.1 0.1uUF == 1UF R281 a7 16 VSS5 MY *
25V 25V 25V 25V 50 50V 25V — - TS FAULT B -
— N 210nH 663 0.001
FP1208R1-R21-R a i
' ' ' ' ' Soe2 SoeipF VT1697SBFQ = 2
;83’)': ;gSOPF VFQFN16_6MM_3_75MM . <VOLTAGE> MMSZ4680T1G
= L ~ C666 C665 C664 C151 C149 C667
= L == 22uF 22uF 22uF 100UF 100UF 100UF
L = 10V va va T4 T4 T
LAYOUT NOTE: ) ) ) ' '
Provide AGND shielded to these noise sensative signals. =
P1V0 MGT TS FAULT B
R288
PV SAE P1VO_MGTAVCC @5A 220 Cree g
— || 220pF R289, DNI |L__DNI
Cc154 || 1UF 150V 10
125V Us3
measured 1.8V C164
A R270 4.99 N VDD SENSE+/- [>_A 1 0uUT 34 R286 332 T R290 680 H (1)6({/22uF
l c153 C622 l C156l C155 Ao N 33
1 1UF R271 1UF =
22uF 25V 174 2sv T OJUF 32
T 25V T T T 16V A2_OUT
P12V_sw P1V0 MGT A3 IN
2V_ I|I . . _I> AZB_OUT 31 R287 604 a
~~~~_waveform 26 | o x —< |—A3_IN E l cler R291
L15 28 R295 0 €166 82000F < 449
R285 3.3uH ——A3_OUT_PS 1 DNI 50V
29.4K VLS252012ET-3R3M L A3 0UT NORM 29 E.i%i
P1VO_MGT_VIN UV 14 VIN_UV
Scaled Version of Slave VDDH Voltage. R R
R687 P3V3_SYS 18 This pin goes 400mV and stays at that level hen power applied
2.15K €660 PWM1 7 P1VO MGT PWM2
. —— 100pF T 27 PWM2 g
50V . . VDD33_IN PWM3 &
PWM4
lc Lﬁ‘ifﬁ“ lcm
0.1 10uF
sov. T 25V 6.3V . AGNDE
Open-Drain, 20
AGND6 Active-Low ISENSET
PMBus Alert P1V0_MGT_ISENSE2 PIN P1V0 MGT ISENSE2
—;— Output ISENSE2 2 \ 6 R294 201K
" P1V0_MGT PMALERT B
P23 P1V0_MGT_ALRT_OD < ;ggg 8 053 SCL— - 13 PMALERT_B ISENSE3 |22
P5,6,7,8,10,11,12,53 LS1021A_I2C1_SCL_3V3 > P\ \— U52DA 77| PMCLOCK 23 C169
P5,6,7,8,10,11,12,53 LS1021A_I2C1_SDA_3V3 << > = PMDATA ISENSE4 22PF
50V
P54 P1V0O_MGT_PGOOD_OD <X PWRGD — —
R269 0 measured 1.8V 9 i i
PS PWREN_1V8 P VR_ON Vin:1.71V ~ 3.63V 19 P1V0 MGT TS FAULT B
VR_ON: Vih = 0.9V(min 55A (vT1697)  'S_FAULT B P1VO_MGTAVCC
VR_ON: Vil = 0.2vV(max
12CADDR = 0x72 P1V0_ MGT_R_REF 1 36 P1V0_MGT SENSE P R809 0 P1V0 MGTAVCC SPLIT RES
P1VO MGT_MRAMP 5| R_REF SENSE_P 9 ANAN
PTV0_MGT R _SELO 3 | MRAMP 35 P1V0 MGT SENSE N R808 0
PTV0_MGT_R_SELT 4| R_SELO SENSE_N
P1V0_MGT R _SELZ 5 | R_SEL1
P1V0_MGT R _SEL3 5 E_ggtg panD |28 =
R277 R276 R275 R274 R273 —
20.0K 22.1K 0 576 402 R272 epap 37 . R688 0
80.6 10
>~ N.C.
Vout = 1.0V 7 =
R_SEL2 = R273 = 402 ==> 0.970V GND AGND6
R_SEL1 = R274 = 576 ==
MAX20751EKX+
VFQFN36-EP_6MM_6MM
AGND6 Title
. PG09: P1VO_MGTAVCC
All Technical information and design disclosure in this drawing or any accompanying technical data was orignated by and is the property C?.Ilszt?)rr Document Number Rev
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P12V_SW FB16 P12V_P1V2_MGT uss
T ~Y Y T 1 6 R319, 1.0K
VDDH VX6 : > SYSMON_P1V2_MGT_SNS_P P15
l 48 1 VX7 5
C736 VCC VX8
28F0121-0SR-10 9 C189 0.022uF 10V
10A o c C179 y1_0.022uF 10V
. C775 = 10V i1
c174 Vin: 8.5V ~ 14V L goouEx =
= L JuF C771 R308 14 1 GND14 55A vl X
—
25V 0'11%'\:, DNI g | R307 1.0K > SYSMON_P1V2_MGT_SNS_N P15
BsT -2 o =
INPUT CAPS FOR P1V2_MGTAVTT ) 2 g‘
e— o
T T T T T B 13 vss2 g o
=£— PWM VSS3 [ R320 P1V2_MGTAVTT
C172 C173 C738 C739 C774 C773 C772 ISENSE VSS4 5 L16 210nH T
47uF 47uF 22uF == 22uF == 0.1uF 0.1uUF == 1UF R309 a7 16 VSS5 YY) ULL I
T 25V T 25V T 25V T 25V T 50V T 50V 25V l 9 AN l TS_FAULT B EP1208R1R21R l e 0001 -
: : : : : c184 C183 DNI ; ; . .
T1697SBFQ =
;83’)': ;gSOPF VFQFN16_6MM_3_75MM <VOLTAGE> MMSZ4680T1G
= — N C779 C180 Cc777 C182 C181 C778
= — —_— 22uF 22uF 22uF 100UF 100UF 100UF
L = 10V va va T4v T4v T4v
. . . . —
R316
PIVa et SAYE P1V2_MGTAVTT @5A 220 2o oI
| 11 220pF R318, DNI 11 DNI
C176 || 1UF 11 50V 11
11 25V U59
C185
_ R299 . . .__4.99 - . 8 VDD SENSE+/- I>—A1_OUT 34 R315 332 T R317, 680 H (1)6({/22uF
l c175 C737 l C177l C179 A2 IN 33
1 1UF R300 1UF —
22uF 25V 174 2sv T OAF 32
25V 16V A2_OUT
P12v_sw ,||I nop ouT |21 R323 604 P1V2 MGT A3 IN -
| v v v .
YN 2 pyx <I—A3_|N 30 C193 Rao5
L17 28 R322 0 G192 8200pF S 499
R314 3.3uH —— A3_OUT_PS 1 —— DNI 50V
29.4K VLS252012ET-3R3M L A3 OUT_NORM 29 R324
2.49k
14 VIN_UV
P3V3_SYS Scaled Version of Slave VDDH Voltage. 18
Rr29 c770 PWM1 7 P1V2 MGT _PWM2
: == 100pF T 27 PWM2 7%
50V . . VDD33_IN PWM3 &
c838 PWM4
C839 1UF C191 v
0.1uF 10uF
50V 25v 6.3V ] AGND7
Open-Drain, 20
AGND? Active-Low ISENSE1
N PMBus Alert P1V2 MGT_ISENSE2
—;— Output ISENSE2 2 g R321 3.01K
" P1V2 MGT _PMALERT B
P23 P1V2_MGT_ALRT_OD < ;g g 8 U59 SCL = B PMALERT_B ISENSE3 22
P5,6,7,8,9,11,12,63 LS1021A_I2C1_SCL_3V3 > gq»—’\/\/‘ 0 U59 SDA 11 PMCLOCK 23 C190
P5,6,7,8,9,11,12,563 LS1021A_12C1_SDA_3V3 << D) — PMDATA ISENSE4 I22F>F
50V
P54 P1V2_MGT_PGOOD_OD << 24 pwRGD —— —
P13,54 P1V0_MGT_PGOOD_1V8 ) R310 0 9 1 VR ON
’ - - - — Vin:1.71V ~ 3.63V TS FAULT B 19 P1V2 MGT TS FAULT B
VR_ON: Vih = 0.9V(min 55A (VT1697) — — P1V2_MGTAVTT
VR_ON: Vil = 0.2vV(max
12CADDR = 0x73 1 36 P1V2 MGT SENSE P
5| R_REF SENSE_P R749 g
MRAMP 35 P1V2 MGT SENSE N R748 0
3 R_SELO SENSE_N
5 R_SEL1
5| R_SEL2 25 e
R_SEL3 PGND -
R306 R305 R304 R303 R302 R301 EPAD 37 - R747 0
20.0K 249K 0 1.02K 576 1.02K 10
<~ N.C.
7 —
GND AGND7
MAX20751EKX+
VFQFN36-EP_6MM_6MM
Title
AGND7 .
AGND7 PG10: P1IV2_MGTAVTT
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P1v8_FPGA @10A

P1V8_FPGA P1V8_ARM
P12V_SW T
Py P1V8_ARM @5A -
J— —
u13
c266 €270 N €260 lc48
i R83 2.0K P1V8_ARM_INSNS 15 35 L 4.7uF c258 L55F 28F0121-0SR-10 S50F SouF
INSNS 3P3 73 I 6av T0uF 1 = s i ity
| 04 1P8 : I 5 25V 25V 25V
coo_ c259 S5 PVIN24 :
—_ 22u u b: PVIN25
34 R408 AGNDS
28v 3sv PWR 100.0K e
= = 33 P1V8_ARM LBI L6 DNI
LBI 74479887310A LAYOUT NOTE: P1V8_ARM
. o U3 SALRT 11 Lo |22 P1v8 ARM_LBO Differential Pair —[
P23 P1V8_ARM_ALRT OD < - SALRT
P5,67,89,10,12,53 LS1021A_IZCT_SCL_3V3 > mmmmmmeei0m A AA—0 U153 S5 12 Sel outp |31 2 P1V8 ARM_SNS P R423 >
P56.7.89.10.1253 LS1021A 12C1_SDA_3V3 &K > 0 U13 SDA 13 | SpA C264 || 1000PF T
12C1_SDA_ ouTn |38 125V P1V8 ARM_SNS N R422 s 0
2 C265 || 0.01uF LAYOUT NOTE: J_
P12,54 P1V8_ARM_PGOOD_0OD << — ) . ) PG |—s0v s Differential Pair =
P5,6,13 PWREN_3V3 - EN 1 _ P1V8 ARM DCR N R92 0 R391 0
3 DCRN C68 | _0.015UF 7
SYNC 40 [ TS, R94 8.87K P1V8_ARM DCR_P R93 0 R390, 0
Ro7 DCRP
12.7K P1V8 ARM FETSW
TP6
Pive_ARM
30 c67 |1 0.1UF _
BST I 50V L5 R81 0.005 T
AGND8 29 ~ PR ~ P1V8 ARM_OUTCAP
LX29 |55
LX26 53 - 1.15uH -~
I2CADDR = 0XOF Deon |20 744310115 R389 e
P1V8_ARM_ADDRO 4 19 1.0K
P1V8 ARM_ADDR1 5| ADDRO Lx19 L Soeee L TE80r
P1V8_ARM_RSET 6 | ADDR1 16 R82 2.0K D8 Teav T 6av o D34
SET LXSNS MBRA340T3G : : MMSZ4686T1G
40V/2A X65 | 3.9v/500mW
Rset = = = =
37.9k ~38.7k ==>1.8V
Bk S o Mg P1V8 ARM TEMPX P1V8 ARM_GDRV
9.53K > 140K 38.3K . ARM 18 TEMPX GORV gg _ARM |
IO PGND28 |57 J_ c267.
PGND27 2u
39 PGND22 gf T 25V R409 0
c257 251139 PGND21
— 0.1uF 7571 |C38
50V 7771 SGND18
Q9 o - SGND17 41 =
AGND8 MMBT3904,215 1 DGND EP-SGND AGNDS8
SOT-23-3
o MAX15303AA00+CM AGNDS ) LAYOUT NOTES: i
WFQFN40_6MMX6MMX0_50MM Connect AGNDx TO GND at the output capacitors
6A
7 collector Viid.5V~14V,V0:0.5V~5.25V.
3 AGND8
TOP VIEW
1 2
1 LI
BASE Emitter

>> SYSMON_P1vV8_ARM _SNS P P15

>> SYSMON_P1V8_ARM_SNS_N P15

Title
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e P1VO_ARM @5A
u12
C251
_ R31 2.0K P1VO_ARM_INSNS 15 35 | 4.7uF C239
| INSNS ?E3 B | LY, |__10uF 1
04 8 | Y
cs0_ c240 55 PVIN24
== 22y u '—— PVIN25
34 R384 AGND9
28v 3sv PWR 100.0K
= = LAYOUT NOTE:
LBl 33 P1V0 _ARM LBI L4 DNI Remote Sense Connections:
74479887310A
LBo 32 P1V0_ARM LBO | At DUT Pads. P1VO_ARM
R35 0 U12 SALRT 11 T
P23 P1VO_ARM_ALRT OD - SALRT
P56,7,8,9,10,11,53 LS1021A_I2C1_SCL_3V3 R34 0 Ut2 SCL 12 | 3er outp 37 - P1V0_ARM_SNS P R430 0
P56.7.89.10.1153 LS1021A 2C1_SDA_3V3 &K > 0 Ut2 SDA S 1 Spa C250 1| 1000PF |
6,7,8,9,10.11, 1201 _SDA_ S ouTn 138 125V P1VO_ARM_SNS N R431 0
P54 P1VO_ARM_PGOOD_OD < 21 pc S J:—
P11,54 P1V8_ARM_PGOOD_OD  —R%Z : AR e EY 1 Aenpe P1V0_ARM_DCR_N R28 0 R376 0
3 DCRN S5 0.0150F ] —_— >> SYSMON_P1VO_ARM_SNS_P P15
SYNC :
erp 40 [ I 1ev R59 8.87K P1VO_ARM_DCR_P R29 0 R377 0 5> SYSMON_P1VO_ARM_SNS_N P15
R48 P1VO_ARM_FETSW |
12.7K ™7
P1VO_ARM
30 c15_ 0.1UF
BST I 50V L3 R375 0.005 —[
29 _ N _ P1VO_ARM_OUTCAP _
AGNDO LX29 |5
LX26 53 - 1.15uH -~
C242 C231
I2CADDR = 0x11 Deon |20 744310115 R374 100UF 100UF
P1V0_ARM_ADDRO 4 19 1.0K T A
PTV0_ARM_ADDR1 5 | ADDRO LX19 xes | &3V 6.3v
PTVO_ARM_RSET 6 | aPPR Lxsns |18 R30 2.0K D7 | D33
s SNS MBRA340T3G | MMSZ4686T1G
40V/2A | 3.9v/500mw
Rset = = = =
14.5k ~14.9k ==> 1.0V
R47 R46 R45 LAYOUT NOTES:
12.7K 140K 14.7K P1V0_ARM TEMPX 18 TEMPX GDRV gg P1V0 ARM GDRV Min Load requiremen[: 1K Ohm
clo PGND28 [ J_ c241 Must place before Sense Resistor.
PGND27 55 2.2uF
39 PGND22 57 T 25V
S5 1C39 PGND21
c238 51 1C38
—— 0.1uF 17 SGND18
8™ 50v 7| SGND17 41
AGND9 MMBT3904,215 1 DGND EP-SGND
SOT-23-3
o MAX15303AA00+CM AGND9 . R369 0
WFQFN40_6MMX6MMX0_50MM
6A
[ collector Vi:4.5V~14V,V0:0.5V~5.25V.
3 AGND9 =
TOP VIEW AGNDO
1 2
1 LI
BASE Emitter

LAYOUT NOTES:

Place MMBT3904 on the backside of the board
directly under output inductor 744310115.

P12V_SW

LAYOUT NOTES:

Connect AGNDx TO GND at the output capacitors
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P3V3_SYS P23
T u42 P1V8_MGTVCCAUX PLACE TP CLOSE TO U42
DESIGN NOTES: (Reset Outputg ) ) | MAX8869EUE 18+
Open-drain output is low when VOUT is 8% below its nominal value. -
RST remains low while the output voltage (VOUT) is below the reset C555 g INO2 OUT15 3 DESIGN NOTES (SCALE DOWN)
threshold and for at least 3ms after VOUT rises to within regulation. 1UF INO3 ouT14 _
Connect a 100k pull-up resistor to OUT to obtain an output voltage. 25V g INO4 OUT13 75 R620 §Sale 3'§V to 3.3V / 4 = 0.825V
INO5 ouT12 ==> 3R2 = R1
R1 3.0K
VOUT = VSET * (1 + R1/R2) ) R236 =
P54 P1V8_MGTVCCAUX_PGOOD 0D <K 6 RST B 102K LDO R622 100 L >> SYSMON_ADO7 P P26
PGOOD 200mV dropout l 581
P10,54 P1VO_MGT_PGOOD_1V8 R217 0 U42_SHDN_B | SHON_B seT [ Y14 SET 1A R2 Real 820pF P3V3 SYS / 4
Vih=1.6V 0.8V : 50V —
R216
8 | SOFTSTART 8.06K R619 100 >> SYSMON_ADO7_N P26
_L_
C542 =
—— DNI
1 LAYOUT NOTES: B
NCO1 1 = 1. Pin 1 of 10.2K resistor must be routed as a
13 EP17 NG09 EEB sense line directly to a MAX8869"s power pin.
DESIGN NOTES: (LMZ20502 VOUT GND NC16 2. Place MAX8869 near FPGA.
= 0. + 0. I
VOUT = 1.3478V for Rfbt = 69.8K and Rfbb = 56K = TSSOP-16EP
1.0A
DESIGN NOTES: (LMZ20502 PGOOD) 1.8V
PGOOD . P3V3_SYS
Open drain. -T- P1V35_ARM
High = power good; — _2A
Low = power bad.
If not used, leave unconnected. u28 04.19.2017 - Part replacement TP24
LMZ20502SILT R166
DESIGN NOTES: (LMZ20502 EN) 4751?5 ERJ-PB3B6982V ==> 7-2176089-5 PLACE TP CLOSE TO U28
Vih(min) = 1.4V (max = Vin+0.2) 10v
Vil(max) = 0.4V 3.03 mOhm 8 1IN VouT 2
Active High =_—
A valid input voltage, on pin 8, must be present =
before EN is asserted. Do not float. g,lﬁ“ co4 gg %?( c8e R1 ﬁ{%ke
—— 56pF Rfbt — 22uF .
NG 50V o 10V
- 3.57 mohm R615 100
R165 0 U28 EN 2 . .
P54 P1V0_ARM_PGOOD_1V8 ) = EN o |4 U15 FB CMP-000940-00 >> SYSMON_ADO9_P P26
P54 PG_P1v35 DDR_OD < L [P €3216JB1A226M160AC - 2380,:
p
> MODE aND s Ri51 R2 2 1.0K Py P1V35_ARM / 2
The maximum value of total output capacitance should be limited to 12 | EP3 EP2 Rfbb
between 100 pF and 200 pF. Large values of output capacitance can EP4 EP1 0.1% R618 100
prevent the regulator from starting-up correctly and adversely affect >> SYSMON_ADO09_N P26
the loop stability. If values in the range given above, or larger, SMD8 3 5MMX3 5MMX1 8MM —
are to be used, then a careful study of start-up at full load and — Vi2. 7V~5.5V/N0:0.8V~3.6V — — — -
loop stability must be performed. = 2)'5'\ : -OVIVOD. : = = =
DESIGN NOTES (MAX15027ATB+T)
Vout = Vfb * (1+R1/R2)
lout = 1A
Cin = 1.0uF ceramic (lower the source impedance) P2V5 SYS P25
Cout = 4.7uF ceramic (low ESR =
, H ( ) , P3V3_SYS U41 T 1A Q  PLACE TP CLOSE TO U41
Cin lowers the source impedance of the input supply. MAX15027ATB+T
If input supply source impedance is high, place a larger
input capacitor close to IN to prevent VIN sagging due to )((;ggg H—%\F/ ; IN1 ouT09 g ° ° ° °
load transients. —|—: IN2 ouT10 [—
Smaller Cout can be used for output currents less than 1A. R233 IN3 R234 R596
Cout = lout(max) * (1uF/0.25A) DNI 40.2K R1 3.0K
53Snv dropout
m ropou
C133
P5,6,11 PWREN_3V3 R232 0 ! 51 EN rp | —16.FB 47UF 1A R594 100, >>  SYSMON_AD10_P P26
C558 1 0.1UF 6 8 l
X7R 1 16V S i g”g 7 X5R R597 ggg;F
= - 11 R235 R2 1.0K P2V5_SYS / 4
EP_GND 10K 50V —
TDFN10-EP_3MMX3MM
1.0A R595 100
0.5V~3.3V 1= >> SYSMON_AD10_N P26
Title
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5 4 3 2 1
P3V3_SYS
VIN VIN
DNI
P1V2 DDR P3V3_SYS R239
T 100.0K
R241 100 _ U17_POV6
C554 DESIGN NOTES (TPS51200) DISABLE U44 SINCE
C573 4.7uF 1.EN: Vih(min) = 1.7V SDRAM BANK1 IS NOT USED.
C134 C551 ﬁ{gog 1000PF 6.3V EN: Vil(max) = 0.3V
22uF 22uF 25V
PLACE TP CLOSE TO U44 oV oV DNI 2 PGOOD: Opendrain R238
PAGE 28 DR4 = PULL-UP to 1.8V 1.0K
DDR4_VREF1 = 0.6V TPS51200MDRCTEP
TP26 U44
PDDR4_VTT_BANK1 = TPS51200MDRCTEP
Al ey vin 2 to FPGA = REFOUT = 0.6V
_ 3 ¥IC_)DOIN 3A Peggg 5 > PDDR4_VTT1_PGOOD_OD P54 PDDR4_REF_BANK1
4 7
l l l PDDR4_VTT_BANKI | R240 0 PDDR4 VIT1R SNS 51 UoSNs REFOUN |2 - —|_
_ _ I 11
Sosp ooz L Si% LAYOUT NOTES (Remote Sense) GND_PAD lcsss
10V 10V 10V Connect a remote sensing terminal, VOSNS, to the positive terminal of each 0.1uF
output capacitor as a separate trace from the high-current path from VO SON10_3MM_3MM_EP 50V
! DDR_VTT
P3V3_SYS
VIN VIN KCU105 uses 100K
P1V2_DDR P3V3_SYS R230
T 100.0K
—[ a R253 100 _ U18_P0OV6 |
l C589
4.7uF
12;35 l W
PLACE TP CLOSE TO U40 o T 1ov R229
DDR4 = DNI
DDR4_VREF2 = 0.6V P27 EEOSSlZOOMDRCTEP
PDDR4_VTT_BANK2 —l—? _lf TPS51200MDRCTEP
Al ey vin 2 to FPGA = REFOUT = 0.6V
_ 5 ¥IC_)DOIN 3A Peggg 5 >> PDDR4_VTT2_PGOOD_OD P54 PDDR4_REF_BANK2
7 7
l l l PDDR4_VTT_BANK2 | R231 0 PDDR4 VTT2R _SNS 51 UoSNs REFOUT |2 - —|_
_ _ I 11
ot Soop L Seet LAYOUT NOTES (Remote Sense) GND_PAD lcsez
10V 10V 10V Connect a remote sensing terminal, VOSNS, to the positive terminal of each 0.1uF
output capacitor as a separate trace from the high-current path from VO SON10_3MM_3MM_EP 50V
! DDR_VTT
P3V3_SYS
VIN VIN il
P1V35 ARM P3V3_SYS KCU105 uses 100K
R108
| 100.0K
R105 100 _ _ U19_POV6
car2
l C474 4.7uF
ca77 c80 ﬁ‘gg“ 1000PF 6.3V
22uF 22uF 25V
PLACE TP CLOSE TO U21 oV oV DR4
TPS51200MDRCTEP = R109
DDR3_VREF = 0.675V DNI
TP28 u21
PDDR3_VTT = TPS51200MDRCTEP
1 REFIN VIN 10 to FPGA L REFOUT = 0.675V
g VLDOIN 3A PGOOD g >> PDDR3_VTT_PGOOD_OD P54 = PDDR3_VREF
" 2] VO GND 71 T
PGND EN
PDDR3 VTT | R107 0 PDDR3_VTTR_SNS 5| Joths REFOUT |6 [ .
- 11
lggzg l%ﬁjp l%ﬂé LAYOUT NOTES (Remote Sense) GND_PAD | o REFOUT-
10V 10V 10V Connect a remote sensing terminal, VOSNS, to the positive terminal of each 0 1uF
output capacitor as a separate trace from the high-current path from VO SON10_3MM_3MM_EP 50V

! DDR_VTT

All Technical information and design disclosure in this drawing or any accompanying technical data was orignated by and is the property
of SA Photonics. All patent, proprietary, design, manufacturing, reproduction, use and sales right in any information disclosed
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P1V8 ARM @5A

P1VO_FPGA @40A
OOOthm@O—SA
0.91

0.003 Ohm @ O - 40A
0.003x40 = 0.12V
=1/0.12 = 8.33

100K/ (Gain-1)=13.64K

P3V_3__SYS C64 0.1uF 50V

||
For Vout = 0 ov I

c511 Gain = 60 or Rg 69K

0.1uF 50V

L
AD11

>> SYSMON_AD11_P P26

|1
I R411
9.76K

Vmax

u73

L

==> Gain
= R

R178

9.76K VIN_P

— V+

P11 SYSMON_P1V8_ARM_SNS_P )%3
P11 SYSMON_P1V8_ARM_SNS_N )%2

R392

u34 R393 220

VIN_N VOouT

VP/VN

>> BANKO_AIN_VP P25

P6 SYSMON_P1V0_FPGA_SNS_P VIN_P v+ 1.69K 1

RG1 REF >> SYSMON_AD11_N P26
V-

EP9

R152 220

P6 SYSMPN_P1V0_FPGA_SNS_N > VIN_N VOouT

8

RG8

C261
= 0.1uF
50V

R177 12.7K

RG1 REF >> BANKO_AIN_VN P25
V-

EP9

P3V3_SYS
J
6
5
4
4
INA333AIDRGR .

WSON_3MM_3MM_0_5MM

RG8

ca7
= 0.1uF
50V

5

4

4

INA333AIDRGR .

WSON_3MM_3MM_0_5MM

Using 12.7K is with the assumption
that the current I will not reach 40A.

P3V3 SYS @10A

0.005 Ohm O
Vmax IR 0
For Vout = O -O
Gain = 20 or Rg = 100K

P5 SYSMON_P3V3 SYS_SNS_P >)—3—

P5 SYSMON_P3V3_SYS_SNS_N D> 2

P3V3_SYS 0.1uF_50V

- 10A

0.1uF 50V = =

1
ADO5

>> SYSMON_ADO5 P P26

P1V2_FPGA @5A

For out = 0 -
0-005 “ohm_@
Galn = 60 or Rg

u2

L

Van
69K

R127

0.9
g 1 9.76K VIN_P v+
u23 R25 220

VIN_N VOouT

ADO1

>> SYSMON_ADO1 P P26

P8 SYSMON_P1V2_DDR_SNS_P > VIN_P V+ R17

523K 1

RG1 REF >> SYSMON_ADO5_N P26
V-

EP9

R125 220

@Jk(ﬂ

P8 SYSMON_P1V2_DDR_SNS_N > VIN.N  vouT

RG8

C8
= 0.1uF
50V

R106 1.69K

R124 l 82

0.1uF
100 50V

RG1 REF >> SYSMON_ADO1_N P26
V-

EP9

Power used to monitor U22 (V+) is
P3V3_SYS. However, the IC is
monitoring "P3V3_SYS" power rail. Use
different power signal to power U22.

INA333AIDRGR
WSON_3MM_3MM_0_5MM

RG8

C83
= 0.1uF
50V

INA333AIDRGR
WSON_3MM_3MM_0_5MM

P1V2 MGT @5A

OOOthm@O—SA
For Vout = O 0.90V
Gain = 60 or Rg = 1.69K

0.1uF 50V

1
ADO3

>> SYSMON_ADO03 P P26

P3V3_SYS

P1V8 FPGA @10A ] us7
0.005 Ohm @ O - 10A ==

For Vout = 0 1. OV,

Gain = 20 or Rg 5.23K

0.1uF 50V

> 0.05V V+

P10 SYSMON_P1V2_MGT_SNS_P ))—3—
P10 SYSMON_P1V2_MGT_SNS_N ))—2—

3.4K

VIN_P

1

ADO2

>> SYSMON_ADO02 P P26

R223 R297 220

9.76K

VIN_N VOouT

U39

R298, 1

RG1 REF >> SYSMON_ADO3_N P26
V-

EP9

@Jk(ﬂ

P7 SYSMON_P1V8_FPGA_SNS_P > VIN_P

8

mi\‘

RG8

R225 220

C168
0.1uF

50V

P7 SYSMON_P1V8_FPGA_SNS_N ) C171
= 0.1uF

50V

VIN_N VOouT

INA333AIDRGR
WSON_3MM_3MM_0_5MM

P3V3_SYS
J
6
5
4
4
INA333AIDRGR .

WSON_3MM_3MM_0_5MM

R242 5.23K 1

R224 l

100

RG1 REF >> SYSMON_AD02_N P26
V-

EP9

@Jk(ﬂ

C130
0.1uF
50V

RG8

C595 0.1uF 50V

C129
= 0.1uF
50V

INA333AIDRGR
WSON_3MM_3MM_0_5MM

J
6
5
4
-
INA333AIDRGR .

WSON_3MM_3MM_0_5MM

PlVO MGT @5A

OOOthm@O—SA
For Vout = 0 0.90Vv
Gain = 30 or Rg = 3.40K

R266

u49 9.76K

P1VO_ARM @5A P3V3_SYs

OOOSOhm@O-SA::
For Vout = O 1.0v,
Ga in =40 o
=> R 1OOK/(

ADO4

>> SYSMON_ADO04 P P26

P9 SYSMON_P1V0_MGT_SNS_P )%3
P9 SYSMON_P1V0_MGT_SNS_N )%2

R263,

VIN_P v+

> 0.025V 0.1uF_50V

R264 220

VIN_N VOouT

1

ADOG6

>> SYSMON_AD06_P P26

R41
9.76K

% = 2.56K
= 0-1)=2.56K 54K ;

R265 l

100

RG1 REF >> SYSMON_AD04_N P26
V-

EP9

u11

8 C150

0.1uF
50V

RG8

C146
= 0.1uF
50V

P12 SYSMON_P1VO_ARM_SNS_P > VIN_P V+

R43

R42 l

100

220

P12 SYSMON_P1VO_ARM_SNS_N > VIN.N  vouT

R44 2.55k =

RG1 REF
V-

EP9

>> SYSMON_AD06_N P26

C14
0.1uF
50V

RG8

C13
= 0.1uF
50V
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LS1021A - DDR3 INTERFACE

N C464 || 0.1uF 50V | P1V35 ARM
10 1 !
PDDR3_VTT
R503 R505 DESIGN NOTES (CLK 36 Ohm Pull-up)
U19A 36 36 Followed Reference Design
DDR CONTROLLER LS1021A_DDR_BAO R474 47
1 0F 14 LS1021A_DDR_CLKO_P [S1021A_DDR_BAT
XE‘}S D1_MECCO D1_MCKO %5 LS1021A DDR CLKON  ® 20 LS1021A_DDR CLKO_P P24 [S1021A_DDR BAZ ;i;g ;
*Ca1 | DILMECCT oo Supply: D1_MCKO [~am5- - ° >> LS1021A_DDR_CLKO_N P24 —
>=5>— D1_MECC2 : D1_MCK1 [Fsa<
B22 - 21_MORT MWw23 LS1021A_DDR_A00 R476 47
%222 1 p1_mMECC3  G1VDD D1_MCK1 [——x [S1021A_DDR_AO01 R547 7
LS1021A_DDR_DQ00 LS1021A_DDR_DQS0 P [S1021A_DDR_A02
P24 LS1021A_DDR_DQ00 < > [ST027 AfDDR*ng ,Ggg D1_MDQO0 D1_MDQS0 “gg TST027 A*DDR*DSSO*N > LS1021A_DDR_DQS0_P P24 TST021A DDR AO3 ;i; ;
P24 LS1021A_DDR_DQOT << » [ST021A_DDR_DQ02 R23 | D1_MDQOt DT_MDQSO 75— T57021A DDR DQST P LS1021A DDR DASO_N P24 [ST021A_DDR_A04 R546 7
P24 LS1021A_DDR_DQ02 < > [ST021A DDR DQO3 123 D1_MDQ02 D1_MDQS1 M20 [S1027A DDR DQS1 N > LS1021A_DDR_DQS1_P P24 LS1021A DDR AO5 R477 7
P24 LS1021A_DDR_DQ03 < » T5T02TA DDR D04 K22 | D1_MDQ03 D1_MDQS1 [~F53 [ST027A DDR DQS2 P > LS1021A_DDR_DQS1_N P24 TST027A DDR AO6 R549 vi
P24 LS1021A_DDR_DQ04 < > [S7021A DDR DQO5 23 D1_MDQO04 D1_MDQS2 E22 [S1027A DDR DQS2 N > LS1021A_DDR_DQS2_P P24 LS1021A DDR AO7 R508 7
P24 L$1021A_DDR_DQO5 <C LST027A_DDR_DQ06 P23 | D1_MDQO5 D1_MDQS2 555 TST027A DDR DQS3 P X LS1021A DDR DAS2 N P24 LST027A_DDR_A08 R548 7
P24 LS1021A_DDR_DQ06 <X > ~SBR D1_MDQ06 D1_MDQS3 —=— — > LS1021A_DDR_DQS3 P P24 —=—
[S1021A_DDR_DQ07 R22 D1_MDQS3 mF57 [S1021A_DDR_DQS3_N [S1021A_DDR_A09 R510 7
P24 LS1021A_DDR_DQ07 <K > [ST027TA DDRDQ08 K51 D1_MDQO7 D1_MDQS3 [—z57 > LS1021A_DDR_DQS3 N P24 TS1027A DDR A10 R543 vi
P24 LS1021A_DDR_DQ08 <K ». -SBR™ D1_MDQO8 D1_MDQS8 —x5a=< “DDR .
[S1021A_DDR_DQ09 21 21_MDWSS [FA50 [ST1021A_DDR_AT1 R512 7
P24 LS1021A_DDR_DQ09 < > [ST027A DDR DQ10 N21 | D1_MDQ09 D1_MDQS8 —X [S1021A DDR A12 R545 7
P24 LS1021A DDR DQ10 <<, [S1027A DDR DQ11 po1 | D1_MDQ10 M23 LS1021A DDR_DQMO [S1027A DDR A3 R509 7
P24 LS1021A_DDR_DQ11 <X > ~SBR D1_MDQ11 D1_MDMO —=— > LS1021A_DDR_DQMO P24 —~SER—
[S1021A_DDR_DQ12 K19 20 [S1021A_DDR_DQM1 [S1021A_DDR_A14 R513 7
P24 LS1021A_DDR_DQ12 <K ». D1_MDQ12 D1_MDM1 > LS1021A_DDR_DQM1 P24
[S1021A_DDR_DQ13 L19 E23 [S1021A_DDR_DQm2
P24 LS1021A_DDR_DQ13 <K ». D1_MDQ13 D1_MDM2 > LS1021A_DDR_DQM2 P24
[S1021A_DDR_DQ14 N20 E21 [S1021A_DDR_DQM3
P24 LS1021A_DDR_DQ14 << >, [S1027A DDR DQT5 NT9 | D1_MDQ14 D1_MDM3 [—g57 > LS1021A_DDR_DQM3 P24 LS1021A_DDR_CAS B R504 47
P24 LS1021A_DDR_DQ15 <K > ~SPR— D1_MDQ15 D1_MDM8 ——xX ~SPR RAS
[S1021A_DDR_DQ16 C23 [S1021A_DDR_RAS_B R502 7
P24 LS1021A_DDR_DQ16 <K > D1_MDQ16
[S1021A_DDR_DQ17 D23 [S1021A_DDR_WE_B R506 7
P24 LS1021A DDR DQ17 <<, [S1027A DDR DQ18 22 | D1_MDQ17 AC22  LS1021A DDR_AQO
P24 LS1021A_DDR_DQ18 <X > ~SBR D1_MDQ18 D1_MAO0O —=— > LS1021A_DDR_A00 P24
[S1021A_DDR_DQ19 J23 Y19 [S1021A_DDR_AO1 | S1021A DDR CS0 B R472 47
P24 LS1021A_DDR_DQ19 <X > D1_MDQ19 D1_MAO1 > LS1021A_DDR_A01 P24
[S1021A_DDR_DQ20 B23 V21 [S1021A_DDR_A02Z
P24 LS1021A_DDR_DQ20 <X > D1_MDQ20 D1_MAO02 > LS1021A_DDR_A02 P24
[S1021A_DDR_DQ21 D22 AC20 [S1021A_DDR_A03
P24 LS1021A_DDR_DQ21 <X > D1_MDQ21 D1_MAO3 > LS1021A_DDR_A03 P24
[S1021A_DDR_DQ22 G23 AA20 [S1021A_DDR_A04 S1021A_DDR_ODTO R471 47
P24 LS1021A_DDR_DQ22 <X > D1_MDQ22 D1_MAO4 > LS1021A_DDR_A04 P24
[S1021A_DDR_DQ23 H23 W20 [S1021A_DDR_A05
P24 LS1021A_DDR_DQ23 <X > D1_MDQ23 D1_MAO05 > LS1021A_DDR_A05 P24
[S1021A_DDR_DQ24 D19 AB21 [S1021A_DDR_A06
P24 LS1021A_DDR_DQ24 <X > D1_MDQ24 D1_MAO06 > LS1021A_DDR_A06 P24
[S1021A_DDR_DQ25 E20 U20 [S1021A_DDR_A07 [ S1021A DDR_CLKEO R542 47
P24 LS1021A_DDR_DQ25 <X > D1_MDQ25 D1_MAO7 > LS1021A_DDR_A07 P24
[S1021A_DDR_DQ26 H21 T20 [S1021A_DDR_A08
P24 LS1021A_DDR_DQ26 <X > D1_MDQ26 D1_MAO08 > LS1021A_DDR_A08 P24
[S1021A_DDR_DQ27 J21 Y21 [S1021A_DDR_A09
P24 LS1021A_DDR_DQ27 <X > D1_MDQ27 D1_MAO09 > LS1021A_DDR_A09 P24
[S1021A_DDR_DQ28 C20 AATS [S1021A_DDR_A10
P24 LS1021A_DDR_DQ28 <X > D1_MDQ28 D1_MA10 > LS1021A_DDR_A10 P24
[S1021A_DDR_DQ29 D21 U21 [ST1021A_DDR_AT1
P24 LS1021A_DDR_DQ29 <X > D1_MDQ29 D1_MA11 > LS1021A_DDR_A11 P24
[S1021A_DDR_DQ30 G20 AATS [S1021A_DDR_A12 _ a i i
P24 LS1021A_DDR _DQ30 <, [S1021A DDR DQ31 J20 | D1_MDQ30 D1_MA12 =5 [S1021A_DDR_AT13 Q LS1021A DDR_A12 P24
P24 LS1021A_DDR_DQ31 < . = D1_MDQ31 D1_MA13 3676 LST027A DDR A14 > LS1021A_DDR_A13 P24
PDDR3 VREF D1_MA14 [R7a — > LS1021A_DDR_A14 P24 ca27 C500 C441 C428 C470 C439
T P1V35 ARM D1 MA15 ——< 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
- - 50V 50V 50V 50V 50V 50V
LS1021A_DDR_CAS_B wig | AC21 LS1021A_DDR_BAO
P24 LS1021A_DDR_CAS_B ¢ TST027A DDR RAS B ACTs | D1_MCAS D1_MBAO —aA57 TST027A DDR BAT 2 LS1021A_DDR_BAQ P24
P24 LS1021A_DDR_RAS_B < [ST021A DDR-WE B Wio | DI_MRAS D1_MBA1 —aBTg [ST027A DDR BAZ > LS1021A_DDR_BA1 P24 . y y y
P24 LS1021A_DDR_WE_B < — D1_MWE D1_MBA2 —_— > LS1021A_DDR_BA2 P24 P1V35_ARM —
v23 R439 162 [, T )
DESIGN NOTES (D1_MVREF) D MaI [y23 R438 162 Il - - - - -
P1V35_ARM SSTL Ref Voltage = G1VDD/2 = 0.675V — MDICO/1: Driver Impedance Calibration
c419 T C469 C501 C440 C471 C504 C505
Sﬁ?ﬂ DNI [440 4.70K Vl\ﬁ; D1_MAPAR_ERR D1_MCS0 lTJfg —_— > LS1021A_DDR_CSO_B P24 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
»—==- D1_MAPAR_OUT D1 MCS1 W( 50V 50V 50V 50V 50V 50V
D1_MCS2 7
D1_MCS3 [—x : - -
T T 1 17 p1_mvRer V19 LS1021A DDR_CLKEO =
D1_MCKEO (78 > LS1021A_DDR_CLKEO P24 =
5;4\‘6'9 %?“1'8 0 1%20J_ J_ G413 e R20 LS1021A DDR_ODTO
50V 0.01uF N17 D1_MODTO [RTg > LS1021A_DDR_ODTO P24
50V X—— D1_TPA D1_MODT1 [
[S1021AXN7KQB
FC-PBGA_19MM_19MM_0_8MM

Title
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LS1021A - eMMC NAND FLASH

LS1021A - PCIE

U198
P3V3_SYS SERDES
_ S1VDD=1.0V 20F 14 S1VDD=1.0V W10
P35 PCIE_X0Y2_TX0C_P SD1_RX0_P LANE A SD1_TX0_P [~70 >> PCIE_X0Y2_RX0C_P P35 FPGA"s GTH_RX (AC coupled)
P35 PCIE_X0Y2_TXOC_N SD1_RX0_N SD1_TXO_N Pyrr——————2 PCIE_X0Y2_RX0C_N P35 BANK 225
SEISISES N P35 PCIE_X0Y2_TX1C_P SD1_RX1_P LANE B SD1_TX1_P [~V PCIE_X0Y2_RX1C_P P35
EEEEEEEE IR P35 PCIE_XOY2 TXIC N SD1_RX1_N SD1_TX1 N P20 PCIE_XOY2 RXIC_N P35
‘ P35 PCIE_X0Y2_TX2C_P SD1_RX2_P LANE C SD1_TX2_P [q3——————0 PCIE_X0Y2_RX2C_P P35
MARAAANY P35 PCIE_XOY2 TX2C_N SD1_RX2_N SD1_TX2N Pyjiz——————— PCIE_X0Y2_RX2C_N P35
S S8 S 5§ S S Sf S R —
SEEEEEEE Y4 P v TasT SDIRXS R LANE D SDILIXS P EYie & PCIEXOv2RXSCP P35 DESIGN NOTES (CLK2R_100M_P)
= Aolclo N N N = - - —Ae— — = — — - Driven by (8P34S1106) LVDS Buffer
S1VDD=1.0V S1VDD=1.0V c
P51 CLK1R_100M_P SD1_REF_CLK1_P SD1_REF_CLK2_P hete < CLK2R_100M_P P51
P51 CLK1R_100M_N SD1_REF_CLK1_N SD1_REF_CLK2_N p——— < CLK2R_100M_N P51
eMMC 4_51-compliant "m° ; z 5.’) g § § § § 5 % DESIGN 1I\DIOTI%S (CLKlR_;LOOM_P) e 10 AVDD_SD1_PLLx X1VDD T4 SD1 IMP GAL TX R437 698
4GBytes Driven by (8P34S1106) LVDS Buffer _IVIE -
100 batl TBGA i o o o o o e e R g SD1_PLL1_TPA SD1_IMP_CAL_TX #j5—SBTTMPGALRX Riog NN | P1V35_ARM
Tavioal one >——— SD1_PLL1_TPD SD1_IMP_CAL_RX { PIVO_ARM
= P1VE_ARM 12 SD1_PLL2_TPA
- ——— SD1_PLL2_TPD
u20
MTFC4GACAANA-4M IT
== > q LS1021AXN7KQB LS1021A SD_REF_CLK TERMINATION
A1 F9 e < B FC-PBGA_19MM_19MM_0_8MM
*—a5 NC_A1 VCC_F9 5 9 R ———— - e —— -
*—ag | NC_A2 VCC_F8 7 MANAAANN
15| NC_A9 VCC_F7 [r5 EEEEEEEEM | LVDS CLK Driver Chip | |
»*—g1| NC_A10 VCC_F6 5 Dttt S | | I
1 C o
pa-itl “g_g}o ¥88—Ei F4 | CLK Out | 10mF SD_REF_CLK
D2 | o°F £ |-E3 — [ B—— ———— L
D3 | RFUDs Vet P2 ] | o |
=7 .
A RFU D4 - EZ(N;Q EZETQTLX (AC coupled) | |Clock Driver | 100 ©2 Differential PWB Trace | s Reter.
»—5¢ RFU_D5 I ecelver
D6 - H3 glel8|S|LlS| B2l B I I \
W RFU_D6 VCCQ_H3 "F) <|o|o|o[o|dlols| ® MMC CMD: I |
*—pg| RFUD7 VCCQ_H8 5 (0][¢]18]18]18) (6] (o] () RS MU I B—+—t
< D9 | RFU_D8 VCCQ_L2 7 Command: This signal is a bidirectional command channel used for command and response transfers. I CLK Out | 10nF SD_REF_CLK
*—g> | RFU_D9 VCCQ_L4 7 = The CMD signal has two bus modes: open-drain mode and push-pull mode (see Operating | | |
»“—E3 | RFU_E2 VCCQ_L7 [Tg - Modes). Commands are sent from the MMC host to the device, and responses are sent from the
»—E5| RFU_E3 VCCQ_L9 53 device to the host. I I [
E6 | RFU_E5 VCCQ_P3 55 P1V8 ARM L —— = - L — — —— — - — — — — — E
W RFU_E6 VCCQ_P8 - Figure 44. AC-Coupled Differential Connection with LVDS Clock Driver (Reference Only)
>T RFU_E7 T
%—Eg| RFU_E8 J9
»—— RFU_E9 RFU_J9 Fg—= == ==
J8 P1V8_ARM
K4 | RPUJE M7 LS1021A - USB3
P1V8_ARM K5 | RFU_K4 RFU_J7 5 i ] e - _
- g6 | RFUK5 RFU_J6 -5 A P 92 -
T »—=1 RFU_K6 RFU_J5 [F—=
K7 - 2[4 DLW21SN900SQ2L
15 ;”;H—g S”;H—jg B 90 Ohm@100MHz e
L6 - 2 2 -
*—mo | RFU_L6 RFU_J2 g7 4 3
M3 | RFU_M2 RFU_H7 g u19c \NANAN
“~Mp | RFU_M3 RFU_H6 M5 New - 07.11.2017
Rag4 < M8 | RFU_M6 RFU_HS5 |- S —
10K ORIV vl RFU 4 -HE < ADD R835 b o T 4 = e T 4 s SDHC / USB INTERFACE 1 == 2
< RFU_M9 " lre mmc ok X 20 2 | Y@ o1 | EVPP o ocorm c3 LS1021A_USB D _N ngg,g,g <R UsB2DN P52
CLK = : GPI0O2_09/SDHC_CLK/LPUART3_CTS/LPUART6_SIN USB1_D_M ~0SE— — <>> USB2.D_P P52 o
P5__MMC_CMD E2 D3 [S1021A_USB_D_P @
M5 CMD GPI02_04/SDHC_CMD/LPUART3_SOUT USB1_D_P 3 TST021A USB D R488 0 USB2 ID 3
RSTN EVDD USB1ID V7 [S1021A_USB_RESREF
E4 | voDiM DATAQ |-K2—MMC_DATAQ El ! GPI02_05/SDHC_DATOILPUART3_SIN VSBTRESRER
MMC_DATAT = = LPUARTS_SIN. LS1021A_USB3_RX_N USB3_RX_N X
ca44 DATAT [FRe—CBATA EZ | GPIO2_06/SDHC_DAT1/LPUART2_RTS/LPUARTS_SOUT USB1_RX_M 5 -— oo —iov—USsr TP >2 USB3_RX N P52 s
1UF == C319 N4 DATA2 N3 NVMC DATAS G7 | GP102_07/SDHC_DAT2/LPUART2_CTS/LPUART5_SIN USB1_RX_P — | — USB3_RX_P P52
25V 0.1UF 5| RFU_N4 DATA3 — GPI0O2_08/SDHC_DAT3/LPUART3_RTS/LPUART6_SOUT A2 LS1021A USB3 TX N c65 0.01uF 16V  USB3 TX N
16V >—2- RFU_N5 USB1_TX_M —_— = — USB3_TX_N P52
N6 — DVDD _IX MI™B2 [S1021A_USB3_TX_P C66 || 0.01uF__16V___USB3 TX P _TX |
N7 RFU_N6 N8 MMC DATA4 H2 USB1_TX_P i1 USB3_TX_P P52
—_ »%—pz| RFU_N7 DATA4 [-ge—VIMC DATAE H1 | GPI04_23/SDHC_DAT4/SDHC_CLK_SYNC_OUT
= —— 7% RFU_P4 DATA5 = GPIO4_24/SDHC_DAT5/SDHC_CMD_DIR
— - MMC_DATAG = = _CMD_ LS1021A_USB_VBUS USB3_VBUS
- x% RFU_P7 DATAG Eg MMVCDATAY jf GPI04_25/SDHC_DAT6/SDHC_DAT0_DIR/USB1_DRVVBUS use1_vaus ¢ — R120 0 - —| USB_VBUS N
70| NC_T1 DATA7 = GPIO4_26/SDHC_DAT7/SDHC_DAT123_DIR/USB1_PWRFAULT 8%
g1 NC_T10 gls &
2 “g—H; [S1021AXN7KQB I8
<09 — FC-PBGA_19MM_19MM_0_8MM 1
%701 NC_U9 ==
»=——— NC_U10
Eg VSSQ_P9 VSS_G9 gg ol
M7 | VSsQ_P2 VSS_G8 &7 9|3
M4 | VSsQ_M7 VSS_G7 G5 e
5| VssQ_Mm4 VSS_G6 [&5 o
T3] Vssa_Ls VSS_G5 &4
Ho | VssQ_L3 VSS_G4 &3 -
M| VSSQ_H9 VSS_G3 &5 -
VSSQ_H2 VSS_G2
B TBGAT00_14MMx18MMxTMM B
Title
PG17: USB3 AND eMMC NAND
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LS1021A - NOR FLASH 1Gbits
19D LS1021A-QSP1 to program the FPGA"s configuration Flash. LS1021A to FPGA"s QSP' Flash Upgrade
BVDD - 1.8V FC INTERFAGE Single Oscillator Source: differential / sysclk USING QSP'—B PORT
S1021A IFC_ADOO c inputd A7 ALL =BVDD ror C17__ LS1021A_IFC_CS0_B R540 10K
LS F 0 g gpinpu I _IFC_CS0_ |
FPGA QSPI PINOUTS CSTOZ AT C ADOT T pinbutTBs | |FC_ADOO/CFG_GPINPUTO — IFC_CSO 517 TS1021A_GPIO2_10 R353 10K 1 P1VE_ARM NO LONGER NEED 2 SPI FLASH DEVICES
- - — IFC_ADO1/CFG_GPINPUT1 GPIO2_10/IFC_CS1/SPI1_PCS0/FTM7_CHO AN -
TSTOC A TG ADOS TT0 UDinbut? A8 P102_10/1 C18___LS1021A_GPIO2 11 R354 REF: XAPP1280 & XAPP1191
SPI CLK W23 e LI 55| IFC_AD02/CFG_GPINPUT2 GPIO2_11/IFC_CS2/SPI_SCKIFTM7_CH1/IC3_SCL ~F1a—TST02TA GSPT 5103 Rezs A\t
8SPI_CSO WS e e e — =~ IFC_AD03/CFG_GPINPUT3 GPIO2_12/IFC_CS3/QSPI_DIO_B3/IIC3_SDA/FTM7_EXTCLK —_
— - . - - IFC_ADO4/CFG_GPINPUT4 QSPI B_D3 (F18) -
_ TSTOC A TG ADOS TT0 UDINDUT _ _ (F18) LS1021A IFC WE B 20k internal PU
QSPI_Q0 W24 TR 17 IFC_ADOS/CFG_GPINPUTS ofg eng_useo  IFC_WEO/CFG_ENG_USEO [ = : Loy 1.0K I||
LSTO2TA TFC ADO/ CTQ nput ! — - LS1021A IFC CLE cfg rcw src8
QSPI_Q1 AA24 e e 21; IFC_ADO7/CFG_GPINPUT7 %; STEE%YSCLKJ,,_ IFC_CLE/CFG_RCW_SRC8 —m&% e
QSPI_Q2  AA25 SRR STy rorercl ATy | IFC_ADOBICFG_RCW_SRCO/SPI1_PCST = ' = ¢ IFC_OE/CFG_ENG_USE1 —_— o
QSPI_Q3 Y22 [ST021A TFC A Cfq row src2 Ai3 | IFC_AD09/CFG_RCW_SRC1/SPI1_PCS2 g-eng c16  LS1021A IFC_AVD
_ W _IFC_,
LS1021A_IFC_Al ctg_rcw src3 B14 IFC_AD10/CFG_RCW_SRC2/SPI1_PCS3 IFC_AVD "E44 _TFC buffer control (N-C.)
[ST021A_IFC_ADTZ__ctg row srcd Af4 | IFC_ADT1/CFG_RCW_SRC3/SPI1_PCS4 IFC_BCTL "514 < cfg_ifc_te 20k _internal PU__ R535 |
S T021ATIFeAD13 o reiercc 15| IFC_AD12/CFG_RCW_SRC4/SPI1_PCS5 IFC_TE/CFG_IFC_TE TR Tnternal PU—2 70K ||I-
P1V8_ARM  For LS1021A: [ST021A_IFC_ADT4___cfg_row srce_A15 | IFC_AD13/CFG_RCW_SRCS/SPI1_SOUT A17__ LS1021A IFC_CLKO
T~ IFC_A16 pulled donw [ST021A TFC ADT5 ctg row src/ A16 | IFC_AD14/CFG_RCW_SRC6 IFC_CLKO "g17 —[S1021A _IFC_CLK1
IFC_A17 pulled up @ power-on reset. IFC_AD15/CFG_RCW_SRC7 IFC_CLK1 —
C14  LS1021A_IFC_NDDDR_CLK
LS1021A_QSPI_A CSO QSPI_A_CSO IFC_NDDDR_CLK [S1021A_IFC_NDDQS
|” sg% ‘1167ng LS1021A788PI7A7CS1 gspl_A_c51 gg IFC_A16/QSPI_CS_A0  pull-down IFc_NDDas (18 e P1V8_ARM
[S7021A QSPI A CLK_QSPT A CLK __c9 | IFC_A17/QSPI_CS_A1  pull-up T~
—mmﬁsr%m Do | IFC_A18/QSPI_CK A | E18 _ LS1021A_IFC_WPO B R541 4.70K
TS1027A_QSPl B C51 QSPT B CSL €10 :Eg—ﬁ;gggﬁ:—gg—g? IFC_WPO - ’
[S1021A_QSPI B CLK_QSPI B _CIK _ _CS_
e 10K LS1021A78$PI7A7IOO SSPI_A_DO 81(1) IFC_A21/QSPI_CK_B/CFG_DRAM_TYPE CFG_DRAM_TYPE = 1 ==> DDR3 | F16 LS1021A_IFC_RBO B R539 10K
[S1021A QSPI A 101 QSP1 A D1 D11 | IFC_A22/QSPI_DIO_AO/IEC_WP1 ______IFC_RBO fF=45—TS1027A IFC RB1 B R538 TR 1
TST027A-QSPT A 102 OSPT A D2 Giz | FC_A23/QSPI_DIO_A1/IFC_WP2 IFC_RB1/SPI1_SIN —_—
R518 0K [S1021A_QSPl A 103 QSPT A D3 D12 | IFC_A24/QSPI_DIO_A2/IFC_WP3 .
0K [S1027A IFC_ADDR26 _GPI0Z2 26 C13 :Eg—ﬁgggﬁ:83%252?&%%3#%%35%FC—CS“ IFC_PERR: schematic open;
[S1021A_IFC_ADDR27 _GPI102 27 _ _26/FTM5_CH1/IFC | CS5_ AN4878 recnd pull-up to Bvdd
oK — = D13 | |FC-A27/GPIO2 27/QSPI DQS/FTM5_EXTCLKIFC_CS6 P P
. LS1021A_QSPI B 102
LS1021A QSPI B CSO QSPI_B_D2 (C15) GPIO2_15/FC_PERR/QSPI_DIO_B2/FTM6_EXTCLK 8}2 ST A’SSPFB’loo RSS7 10K
TeT05TA~GSPI B CIR ;; LS1021A_QSPI_B_CS0 P34 QSPI_B_DO (D15) GPIO2_13/IFC_PARO/QSPI_DIO_BO/FTM6_CHO ~E13—ST027A-QSPI B 107
TeT05TA—GSPTB100 LS1021A_QSPI_B_CLK P34 FPGA QSPI B D1 (E13) GPIO2_14/IFC_PAR1/QSPI_DIO_B1/FTM6_CH1 —_
ST GeF BT 1 <> LS1021A_ QSPLB 100 P34
TS1021A QSPL B 102 S LS1021A QSPI B 101 P34 QSPI Tsfo7iAxN7RaE
ST AGSFT B T53 < 5> LS1021A_QSPIB_102 P34
LS1021A7|FC RDBRZG < >> LS1021A_QSPI_B_IO3 P34 FC-PBGA_19MM_19MM_0_8MM
CETe A~ TFeAROR7 < LS1021A_IFC_ADDR26 P34
— LS1021A_IFC_ADDR27 P34 )
LS1021A: DEBUG LEDs P1V8 ARM P3V3 SYS
LS1021A - NOR QSPI FLASH 1Gbits DNI  128MB (1Gb) T T
P1V8_ARM  U25
USING QSPI-A PORT MT25QU01GBBBSE12-0SIT cr0s 205
'||| c485 H 0.10uF B4 vee B4 DNU_A2 A2 0.10uF 0.10uF P3v3 SYS
[ 10V A3 10V U1 10V _
B“B—ﬁg A5 - TXS0104EZXUR T
LS1021A_QSPI_A CS0 c2 B1 - B2 B1 - GREEN
[S1021A_QSPl A CLK B2 1| S# DNU_B1 g5 VCCA  VCCB TLMG1100-GS08
TOoP A D37 C DNU_B5 = LS1021A_GPIO2_10 A1 Cc1 U1 Cl R4 240 D4 CA D4
[S1021A_QSPI_A 07 D2 | DQO c1 [S1021A_GPIOZ_11 A2 | Al BlIc2 UTC2 R3 240 D3 CA K D3
[S1021A_QSPI A 102 ca4 | bat DNU_C1 =53¢ [S1021A_GPIOT_20 A3 | A2 B2I53 U1 03 R 240 D2 CA o7 D2
[S1027A_QSPL A 103 D4 | DQ2/W# DNU_C3 [—g5— P20 LS1021A_GPIO1 20 »>—T57057A GPIOT 22 Ad| A3 B3 64 U1 ca R 240 D71 CA D1 &
— DQ3 DNU_C5 [ P20 LS1021A_GPIO1_22 a -~ Al B4 - _ //K
P1ve ARM |-R818 4.70K _ LY I [F— DNU_D1 % P1VE_ARM R7 0 _ B3, o oD LB
DNI DNU_DS5 [ R6 on |
c484 ONU E1 LEL C BGA12_2_5MMX2MMX0_50MM —
10uF DNU_E2 % =
ov DNU_E3 g7
B3 DNU_E4 T(
VSS_B3 DNU_E5 ——x
L - - CFG_RCW_SRC[0:8] P1V8_ARM
. TPBGA25_6MM_BMM_1MM
R119 one i
R116 " DN
)
LS1021A - EEPROM RT3 D
P3V3_SYS RIS D
06.19.2018 R114 V"B
REWORK REVA40.0x R110 V"B
'||| C537 || 0.1UF 12C addr 0x50 to Ox54 TEARAAND))
[ I 16V us7 1. Remove R851 BOOT FROM:
2. Jumper wire from R851.2 to U37.8 cfg_rcw_src[0:8] = 0_0100_0000 ==> Table 4-9: SD/eSDHC
LS1021A - EEPROM 32Kbits 24LC32AT-IMNY 3. ReSL should be pullup.
R118 4.70K LS1021A IFC_AD08 cfg rcug_or 0
1 7 R117 N 470K LST1021A [FC _ADO ctg_rcw src 0
2 ﬁ? § Wp R135 DNI [ST021A IFC A cfg_row src2 1
R851 DNI 3 R555 70K [ST021A IFC A CTg row srcd 0
A2 RT34_\ 470K CSTOZTAIFC_ADTZ cfg row srcd 0
2 R571 RTT2 A\ a4l OK [ST021A_IFC_AD13 c:civ_._cEO
P50,53,54 LS1021A_12C2_SDA_3VKL >t AAA—3 21 5pp = 470K RI15 AR N1 LS1021AIFC_ADT4  ctg rew srey 0
P50,53,54 LS1021A_I2C2_SCL_3V3) scL 8 2 -I|| s Wm’ﬁk e S LRI T A
[
<t [}
TDFN-8_2MMX3MM_0_5MM_PAD
DESIGN NOTE: Title
12C ADDR: OX50 ==> 0x54 .
12CADDR = 1010_A2.A1.AO.R/W# = PG18: LS1021A QSP| and GPIOs
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LS1021A - ETHERNET CONTROLLER
DESIGN NOTES:

1. Need to verify that signal LS1021A EC1/2/3_CLK125 are configured correctly.
These pins are outputs from the PHY chips ... a). measure the frequency, b). make
sure EC1/2/3 GTX_CLK125 are the right input port for 125MHz clock for RGMI1

Ethernet controller.

POWER RAIL: L1VDD
POWER RAIL: LVDD

P47,48,49
P47,48,49

P47
P47
P47
P47
P47
P47

P47
P47
P47
P47
P47
P47
P47

P48
P48
P48
P48
P48
P48

P48
P48
P48
P48
P48
P48
P48

P49
P49
P49
P49
P49
P49

P49
P49
P49
P49
P49
P49
P49

LS1021A_EC123_MDC

LS1021A_EC123_MDIGXK

LS1021A_EC1_TXDO
LS1021A_EC1_TXD1
LS1021A_EC1_TXD2
LS1021A_EC1_TXD3
LS1021A_EC1_TX_CLK
LS1021A_EC1_TX_EN

LS1021A_EC1_RXDO
LS1021A_EC1_RXD1
LS1021A_EC1_RXD2
LS1021A_EC1_RXD3
LS1021A_EC1_RX_CLK
LS1021A_EC1_RX_DV
LS1021A_EC1_CLK125

LS1021A_EC2_TXDO
LS1021A_EC2_TXD1
LS1021A_EC2_TXD2
LS1021A_EC2_TXD3
LS1021A_EC2_TX_CLK
LS1021A_EC2_TX_EN

LS1021A_EC2_RXDO
LS1021A_EC2_RXD1
LS1021A_EC2_RXD2
LS1021A_EC2_RXD3
LS1021A_EC2_RX_CLK
LS1021A_EC2_RX_DV
LS1021A_EC2_CLK125

LS1021A_EC3_TXDO
LS1021A_EC3_TXD1
LS1021A_EC3_TXD2
LS1021A_EC3_TXD3
LS1021A_EC3_TX_CLK
LS1021A_EC3_TX_EN

LS1021A_EC3_RXDO
LS1021A_EC3_RXD1
LS1021A_EC3_RXD2
LS1021A_EC3_RXD3
LS1021A_EC3_RX_CLK
LS1021A_EC3_RX_DV
LS1021A_EC3_CLK125

U19E

ETHERNET
5 OF 14

ETHERNET MANAGEMENT: L1VDD

GPIO3_00/EMI1_MDC

GPIO3_01/EMI1_MDIO

ETHERNET CONTROLLER #1: L1VDD

GPIO3_05/EC1_TXDO/SAI2_TX_SYNC/FTM1_CH2

GPIO3_04/EC1_TXD1/SAI1_TX_SYNC/FTM1_CH3

GPIO3_03/EC1_TXD2/CAN1_TX/SAI2_TX_DATA/FTM1_CH7

GPIO3_02/EC1_TXD3/CAN2_TX/SAI1_TX_DATA/FTM1_CH5
GPIO3_07/EC1_GTX_CLK/EC1_TX_CLK/SAI2_TX_BCLK/FTM1_EXTCLK

GPIO3_06/EC1_TX_EN/SAI1_TX_BCLK/FTM1_FAULT

GPIO3_12/EC1_RXDO/SAI2_RX_SYNC/FTM1_CHO

GPIO3_11/EC1_RXD1/SAI1_RX_SYNC/FTM1_CH1

GPIO3_10/EC1_RXD2/CAN1_RX/SAI2_RX_DATA/FTM1_CH6

GPIO3_09/EC1_RXD3/CAN2_RX/SAI1_RX_DATA/FTM1_CH4

GPIO3_13/EC1_RX_CLK/SAIM_RX_BCLK/FTM1_QD_PHA

NN N YN

LS1021A EC123 MDC AB2
AB3
LS1021A_EC1_TXDO AAB
[S1021A_EC1_TXD1 Y6
[S1021A_EC1_TXD2 AA5
[S1021A_EC1_TXD3 W5
[S1021A EC1_TX CLK Y7
ECT TR EN W6

R66 10K |||.
LS1021A EC1 RXDO ! AB6
[ST021A EC1_RXD1 AC5
[ST021A EC1 RXD2 AC4
TST02IA ECT D3 AB4
D21A ECT X CLR AC3
TST021A ECT RX DV AC6
[S1021A_EC1_CLK125 AAd

GPIO3_14/EC1_RX_DV/SAI2_RX_BCLK/FTM1_QD_PHB

125MHz sourced from KSZ9031

GPIO3_08/EC1_GTX_CLK125/EC1_RX_ER/EXT_AUDIO_MCLK2

ETHERNET CONTROLLER #2: LVDD

GPIO3_18/EC2_TXD0/USB2_D4/FTM2_CH2

GPIO3_17/EC2_TXD1/USB2_D5/FTM2_CH3

GPIO3_16/EC2_TXD2/CAN3_TX/USB2_D6/FTM2_CH7

GPIO3_15/EC2_TXD3/CAN4_TX/USB2_D7/FTM2_CH5

AAAAAA

GPIO3_20/EC2_GTX_CLK/EC2_TX_CLK/USB2_CLK/FTM2_EXTCLK

GPIO3_19/EC2_TX_EN/USB2_STP/FTM2_FAULT

GPIO3_25/EC2_RXD0/USB2_DO0/FTM2_CHO

GPIO3_24/EC2_RXD1/USB2_D1/FTM2_CH1

GPIO3_23/EC2_RXD2/CAN3_RX/USB2_D2/FTM2_CH6

GPIO3_22/EC2_RXD3/CAN4_RX/USB2_D3/FTM2_CH4

GPIO3_26/EC2_RX_CLK/USB2_DIR/FTM2_QD_PHA

NAAAAAAA
NN NN VYN

LS1021A_EC2_TXDO T3
[S1021A_EC2_TXD1 T4
[S1021A_EC2_TXD2 R3
[S1021A_EC2_TXD3 R4
[S1021A_EC2 TX CLK U3
[S1021A _EC2 TX EN T5
R433 T.0K |||.
LS1021A_EC2_RXDO ! u2
[S1021A_EC2_RXD1 U1
[S1021A_EC2_RXD2 T
[S1021A_EC2_RXD3 R2
[S1021A_EC2 RX CLK R1
[S1021A_EC2 RX DV Vi
[S1021A_EC2_CLK125 U5

GPIO3_27/EC2_RX_DV/USB2_NXT/FTM2_QD_PHB

125MHz sourced from KSZ9031

GPIO3_21/EC2_GTX_CLK125/EC2_RX_ER/USB2_PWRFAULT

ETHERNET CONTROLLER #3: LVDD

GPIO3_31/EC3_TXDO/TSEC_1588_PULSE_OUT2/FTM3_CH4

GPIO3_30/EC3_TXD1/TSEC_1588_CLK_OUT/FTM3_CH5

GPIO3_29/EC3_TXD2/TSEC_1588_ALARM_OUT1/FTM3_CH6

GPIO3_28/EC3_TXD3/TSEC_1588_ALARM_OUT2/FTM3_CH7

GPIO4_01/EC3_GTX_CLK/EC2_TX_ER/FTM3_CHO/EC3_TX_CLK

GPIO4_00/EC3_TX_EN/EC1_TX_ER/FTM3_CH1

GPIO4_06/EC3_RXDO/TSEC_1588_TRIG_IN2/EC2_CRS/FTM3_CH2

GPI04_05/EC3_RXD1/TSEC_1588_PULSE_OUT1/FTM3_CH3

GPI04_04/EC3_RXD2/EC1_COL/FTM3_EXTCLK

GPIO4_03/EC3_RXD3/EC1_CRS/FTM3_FAULT

LS1021A_EC3_TXDO w4
[S1021A_EC3_TXD1 W3
[S1021A_EC3_TXD2 V4
[S1021A_EC3_TXD3 V3
[S1021A_EC3 TX CLK V5
[S1021A _EC3 TX EN Y3
R192 T.0K |||.
LS1021A_EC3_RXDO ! AA1
[S1021A_EC3_RXD1 Y2
[S1021A_EC3_RXD2 Yi
[S1021A_EC3_RXD3 WA
[S1021A_EC3 RX CLK V2
[S1021A_EC3 RX DV AA2

GPI04_07/EC3_RX_CLK/TSEC_1588_CLK_IN/FTM3_QD_PHA

NN NN VYN

LS1021A_EC3_CLK125

GPI04_08/EC3_RX_DV/TSEC_1588_TRIG_IN1/FTM3_QD_PHB

125MHz sourced from KSZ9031

GPI04_02/EC3_GTX_CLK125/EC2_COL/USB2_DRVVBUS/EC3_RX_ER

[S1021AXN7KQB
FC-PBGA_19MM_19MM_0_8MM

Title
All Technical information and design disclosure in this drawing or any accompanying technical data was orignated by and is the property Size Document Number Rev
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DURING BOUNDARY SCAN TEST:

TEST_SEL B at U19.F3 must be tied low "0" during BST. *** Need to make change ***
SCAN_MODE_B at U19.G3 must be held high. *** Good *** o R552 4.70K P1V8 ARM LS1021A_ANODE R386 O, I||,
PORESET_B~ at U19.G9 must be low. *** Need to re-visit *** R553 AW - [ST021A_CATHODE R385 0] |
EVT2_B at U19.A6 must be held high *x* Good*** R554 4.
U19F
P1V8_ARM R489 4.70K
P1V8_ARM R490 TR P1V8_ARM
_ 01VDD SYSTEM LOGIC R520 i %R
R491 1.0K U19_G3_SCAN_MODE_B G3, | 6 OF 14 J6 R519 770K ]
P1V8_ARM 1TRis ::::: 1.0k ___UT9 F3 TEST SEL B F3 1| SCAN_MODE L1VDD=P1V8 ARM RESERVED TD1_ANODE g R524 T.70K |
TEST_SEL LVDD=P1VS ARM TD1_CATHODE
b 1 e P1V8_ARM 01VDD=P1V8_ARM EvTo C5 EVTO B
TEC 6 IRQ: 01VDD,01VDD,L1VDD,LVDD,DVDD,DVDD OVDD=P1V8_ARM EvT1|DE__EVITB
R446 G6 D1VDD=P1V8 ARM EVENT:01VDD =V [TA6 EVT2_B
P34 1PPS_OUT1 IRQO - — EVT2
10.0 < G8 DVDD1=P1V8 ARM EV_ < ["B6 EVT3 B
P34 FPGA1V8_B48_W31 IRQ1 _ — EVT3
< W7 DVDD2=P1V8_ARM c7 EVI4 B
P34 FPGA1V8_B48_V32 % SPTOT 23 =5 IRQ2 EVT4 57 S1021A GPIO2 24
= <fr~|eo|co P25 LS1021A_I01_23_DONE % GPI101 24 T> ] GPIO1_23/IRQ3 GPIO2_24/EVT9 = =
o] IS P25 LS1021A_I01_24_INITB GPIOL 25 M2 | GPIO1_24/IRQ4/SDHC_VS
8‘ e e P25 LS1021A_IO1_25_PRGB ({ GPIO1_25/IRQ5/SDHC_CLK_SYNC_IN/SPI2_PCS5 N6 LS1021A 12C1 SCL
. 2 P1V8_ARM 12C1:D1VDD |||Ig11_gg/|§ P6 LS1021AT2CT SDA__ >§ LS1051AT2C1SoR Po3 12C1
F J6 5 0VDD, TA_BB_VDD D1VDD=P1V8_ARM - S o5 se - -
== R LS1021A_12C2_SCL
by 1 T Sjgg 8 LFJZ TA_TMP_DETECT 12C2:DVDD GPIO4_27/1IC2_SCL/SDHC_CD/SPI2_PCS3 511 [ST00TA 507 SDA > LS1021A_12C2_SCL P53 12C2
§I ® s JTAG TMS PIN2 1 TA_BB_TMP_DETECT DVDD1=P1V8 ARM GPIO4_28/IC2_SDA/SDHC_WP/SPI2_PCS4 —_— < >> LS1021A12C2_SDA P53
ol 3 = _
= :gRI ® & x JTAG TCK  PIN4 01VDDP1V8_ ARM
[a LS1021A POR B [t : = =
T 29 | ® gTDO JTAG TDO___ PING 021A HRS Eg PORESET DUARTI: VDD DVDD=P1V8_ARM M1 DUART1_SI => UART/USB
E <% =2 .
g 5% v CETOTA RS TRES B G5 | HRESET MLLPUARTL_SIN GPIO1_17/UART1_SIN -7 UAETT 00T DUART1_SIN P52
5 &y (9 ®TgTor JTAG TDI PINS SRSV T RESET_REQ N1:DUART1_SOUT GPIO1_15/UART1_SOUT [Nz T e > DUART1_SOUT P52
@ S 9 N4:DUARTL_CTS GPIO1_21/UART1_CTS/UART3_SIN/LPUART2_SIN/SPI2_SIN/2D-ACE_VSYNC -3 [ST027AGPIOT-19 < >> LS1021A_GPIO1_21 P34
N },9: ® % JTAG TRST B PIN10 OVDD P1V8_ARM N3:DUARTL_RTS ~ GPIO1_19/UART1_RTS/UART3_SOUT/LPUART2_SOUT/SPI2_SOUT/2D-ACE_HSYNC - - < >> LS1021A_GPIO1_19 P34
— Y NRESET J6.10 JTAG TDI E7) o) -
JTAC 100 T 100 LPUART1: D1VDD D1VDD=P1V8 ARM => FPGA
JTAG_ TCR =) P2LPUARTL SIN P2 LS1021A_GPIO1_18
e BST GND PIN7 TTAG TS Fa ¥ TCK : _ GPIO1_18/UART2_SIN/LPUART1_SIN/SPI2_PCS1 [57 [ST027A GPIOT 16 < >> LS1021A_GPIO1_18 P34
- —RE68 T0K U709 6 TRST B Fe ¥ TMS PLLPUARTI_SOUT GPIO1_16/UART2_SOUT/SPI2_PCSO/LPUART1_SOUT [—p5 =i memppm——({ >> LS1021A_GPIO1_16 P34
P1V8_ARM | BT TRST pivg ARM PSLPUARTL_CTS GPIO1_22/UART2_CTS/UART4_SIN/SPI2_SCK/LPUART1_CTS/LPUART4_SIN 53 [ST00TA GPIOT 20 ;; LS1021A_GPIO1_22 P18
01VDD.OVDD P3LPUARTL RTS  GPIO1_20/UART2_RTS/UART4_SOUT/LPUART1_RTS/LPUART4_SOUT/SPI2_PCS2 - = LS1021A_GPIO1_20 P18
F5 )
P51 CLK1_CMOS_100M SYSCLK _
P51 CLK2_CMOS_100M §< H18 DDRCLK >> LS1021A_SLEEP P34 => FPGA P1V8_ARM
YSCLK _ 01VDD LS1021A contains: GPIO1 13/ASLEEP |-ES
The RCW[DDR_REFCLK_SEL] ==> efe DIFF_SYSCLK LVDS Receiver F4 4 - 16550 compliant UARTs. L_TS/ASLEEE ME1q RSRV_CKSTOP_OUT B R528 4.70K
DIFF SYSCLK or DDRCLK == P51 CLK3R_100M_P . DIFF_SYSCLK CKSTP_OUT
( _ ) o[ G4 | =272~ VDS 6 - LPUARTs
to the DDR PLL. P51 CLK3R_100M_N . DIFF_SYSCLK -
01VDD,TA_BB_VDD c6 LS1021A_CLK OUT
R857 220  RTC RTC_E10 E10 - - CLK_OUT F73 O P11
TA BB RTC _ Re | GPIO1_14/RTC FA_ANALOG_PIN 57— |
R858 220 TA_BB_RTC FA_ANALOG_G_V | | v
— ol|= > RTC_32_768M P34
Z o|o|Z
oFEe R434
ju 4.70K LST02TAXN7KQB r&75 o => to DDR3 Reset
FC-PBGA_19MM_19MM_0_8MM P1V8_ARM > DDR3_RST_B_1V8 P24
= = | €933 || 0.1UF R876 0 => o PHY Resets
P1V8 ARM U9t -I|| | T8V > LS1021A_EC_RESET_N P20,47,48,49
74LVC3GO07GT u92 DNI
BST GND__ J6.7 1 U91_Y1 R865 0 U19 F3 TEST SEL B TPS3808G18DRVR R869 o U19 F6 TRST B
u24 1A 1Y 2 1
ASAK2-32.768KHZ-LRS-T 33 on oy L5 U91_Y2 R866 0 U688 6 RESET N I SENSE vce
_ . . I U92 6 RESET N .
4T cc our |3X032.768M . ) ot va coe7 R R870 4.70K 4d vk rsT b8 6 i R871 4.70K | P1V8_ARM
017 3A 3y B 5|  Kmsdelay |3 u92 3 CT R872 511K
"25v 4 8 | P1V8_ARM 7 o “
2| oo e L1__R858 1.0K | P1V8 ARM GND vee ! - PAD C934 || 0.1UF DNI i
1 - = SOT833-1_1MM_1_9MM_0_5MM = PWSON-6_2MMX2MM_0_45MM_PAD 116V |
= = XO_2MMX1_6MM
TRST_B NOTES:
32.768 kHz o0 During BSDL - TRST B = 0
o Normal Mode - TRST_B = Reset at Power On.
Pull-up and no connection. * The NXP Design Guide requires to have this pin be POReset.
It was checked that the POReset is done internally to the chip.
LS1021A HRS B R363 1.0K | P1V8 ARM NXP did not acknowledge this finding, hence this circuit is added here, just in case.
mn - rom LS10Z21A to FPGA 1 - P1V8 ARM
uss
This is the reset from CodeWarrior. NC7WZ17P6X 16V
JTAG TRST B R364 0 U68 6 RESET N 1 C216 || 0.1UF |||.
NRESET J6.10 Trom JTAG conn T 3 |A1veC Il |
A2 IT 6 US8 P6 RS8O 0 LS1021A POR B
P1V8_ARM 2 Y112 Uss P4 _Res7 0
P1V8_ARM GND Y2 |
LS1021A"s RESETS = SC-70-6 e
u68 C932 oavf e LS1021A_POR_B: rise/fTall time requirement is 10ns max.
DNI | TPS3808G18DRVR 16V
SW1 C218 || 0.1UF
FSMSM I} 16V ’ SENSE vee =
o 6 .
I|I 15 2 ._R365 0 Uss 4 MR# 4 wr RsT b8 U68 6 RESET N R366 4.70K | P1V8_ARM
X ms delay
P1V8_ARM | R362 4.70K g . ot k2 U68 3 CT R835 511K
PAD
= PWSON-6_2MMX2MM_0_45MM_PAD C217 || DNI |||.
| S1021A RSTREQ B R845 0 I <VOLTAGE> |
in B T_REQ Trom LSIOZ2IA Title
o 1PS3808G18DRVR PG20: LS1021A POR/JTAG/GPIOs
R360 0 Open ==> 20ms All Technical informati ian di in thi i i i - i Size | Document Number Rev
LS1021A RSTREQ RB P34 echnical information and design disclosure in this drawing or any accompanying technical data was orignated by and is the property
> s10 RS @l 3 Caps ==> CnF/175 +0.5*10"-3 [ns] of SA Photonics. All patent, proprietary, design, manufacturing, reproduction, use and sales right in any information disclosed Custom SCH_OOOO"Z-OO 04.0
herein are reserved by SA Photonics. No right or license to use any such information for any purpose other than necessary for use or
maintaintence of SA Photonics products is granted by sale of any product described herein, without prior written consent of SA Photonics. Date: Tuesday, June 19, 2018 | Sheet 20 of 55
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LS1021A - Powers: Core and 10

VDD
Core Power
1.0V
VDD
VDD Core Power
Core Power 1.0V
P1VO_ARM 1.0v Always On
U19H FB22
7x4mm 0603 0201 POWER #2 P1VO_ARM G1VDD = 1.35V
ﬁli vDDO1 orm H7 P1VO_ARM_USB1 i DDR_Power
- L Y Y Y +/-
SBESEEEEEEEEEEE L71| VbD02 USB1_SDVDD =TT 1.35V +/-67mV
e = = = = [ K WK B B K B B K B K B O [13 | /bDO3 J9 120
N ¢ VDD04 USB1_SPVDD » » -
M12 BVDD = 1.8V
w AAAAAAAANANAAAN VDD05 C375 C379 C488 €383
3 AAAN EEEEEEEEEEEEEEE M1g VDDO06 USB1 SXVDD J8 —— 0.10uF 0.10uF 3000pF 2.2uF IFC/SP1 Power
S AU SRR N’;‘1 VDDO7 - 10V 10V 10V 10V Switchable
NINININ C N13 VDDO08
B 512 ¥Bg?(9) * * ] FB21 P3V3_SYS L1VDD = 1.8V
T P14 1 DD11 = —— Ethernet Controller
USB HVDD D4 P3V3 ARM_USB YY) Switchable 1.8V
K11 — BLMT
=] o|<|=|© D Doy (5] B o) DY ) Fo2] e o) [ £2d [eed [N =) M10 VDDC1 120
b S R[S [S[RIR|R 5[5 F 35383 B1g| VDDC2 * 01VDD/OVDD = 1.8V
O olo|olo (] [8] 18] 18] 181 18] 181 (] [ 81181 18] 181 18] 181 & =9 VDDC3 G16 Do
VDDC4 SENSEGND 51— C486 C445 C450 | C447 General 10 Power
SENSEVDD —— 0.10uF 3000pF—= 2.2u 2.2uF Always On
L 10V 10V T 10V T 10V
senseannc [ . . DLVDD/DVDD = 1.8V
SENSEVDDC
- - Always On
LS1021AXN7KQB .
FC-PBGA_19MM_19MM_0_8MM EVDD = 3.3V
eSDHC Power
Always On
TA_PROG_SFP )
P1V35_ARM géXDBO&e%'35V SFP Fuse Programming
7x4mm 0603 0201 T 1.35V +/-67mV
— PRO_MTR
U196 P1v8_ARM P1V8_ARM Reserved
SEEEEEEEEEEEEEEEEEEE POWER #1
b I = = = [ % 0 Mk 0K O 0 O e O e O ¢ K15 7 OF 14 RS FB19 P1V8_ARM
N ¢ G1VDDO1 L1VDD1
L15 | G1vDDo2 L1VDD2 |2 . —— T TH_VDD
= EEEEEEEEEEEEEEEEEEEE M15 | S1vDDO3 LvDD1 N8 o cthernet Controller’s Power P1v8 ARM FB9 ~Y Thermal Monitor
J 78 TR TH Tl ISP S << << < << <B= <P <p=<]<! N15 P8 ]
N S8 S Sf I < <AL G1VDD04 LVDD2 S|> 120
‘r SIRIRIN C P15 ™™
I I I P17 g}ggggg D1VDD/DVDD 01VDD/OVDD L1VDD 2|d|s| BLM18SG121TN1D TA_BB_VDD
T Elg G1vDDO7 01VDD1 j}? . el Reserved
R21 | G1vDD08 01VDD2 P == ~E %EE
LA PO ovop |42 3 clofofofold| B o] Shofo Slsls FA_VL
= 2] = I K P P o e ] e B o e ] P ] T19 | 21VDD11 ] 1 ] Batt Backed Security
™) [selbon sndised [sellsel hod hod ISl S ad IS s d s Bsed sl ISU s st s sl sl S U s V18 M8 |II3I3I3I3I3 IIDIDID LSLS
] O|O|0|O 6] (G][0](6] (6] (@] (&](6] (6] (6] (6](6] (8] (6] (6] (6] (6] (6] (&) (6] V20 G1VDD12 D1VDD 8 NS SEESEES MAESSSEnSS
Vas | G1VDD13 DVDD1 5 = I S S I X
Yig | G1vVDD14 DVDD2 N NN A
= v20 | G1VDD15 1 | N NS
Y22 g}xgg]g evop X8 7] B P P P Place at least one decoupling capacitor at each VDD,
veos oro1 P1VE_ARM ABTS | VDD 11 1A PRO SEP jul VDDC, TA_BB_VDD, O1VDD, OVDD, BVDD, D1VDD, DVDD,
B0 G1VDD19 TA_PROG_SFP 10 PROG VTR o ol<¢lol=l<lol w©le| ~oln]| of<|= EVDD, L1VDD, LVDD, and G1VDD pIn of the device.
G1VDD20 PROG MTR - o Slox|=|olo] o oo  om|o i _ _ _ _
L1VDD = 1.8V - S SISISISIBIG] SIS| SIDIESE SISIS = These decoupling capacitors should receive their power
Ethernet Controller Ak TH VDD |15 _TH_VDD ] PIV8 ARM from separate VDD, VDDC, TA BB_VDD, 01VDD, OVDD, BVDD,
Switchable 1.8V IR ol J18 | ouopy - 1 i il = D1VDD, DVDD, EVDD, L1VDD, LVDD, G1VDD, and GND power
AR ‘:& BVDD2 TA BB VDD |18 TA BB VD = = = planes in the PCB, utilizing short traces to minimize
01vDD/0OVDD = 1.8V AR EEEE J15 1 5vDD3 - - inductance.
General 10 Power rEEE R S S S EA vL 812 R499 W—BNI . B}
Always On NINININ ool — R500 NIY These capacitors should have a value of 0.1 pF. Only
LS1021AXN7KQB ceramic surface mount technology (SMT) capacitors should
D1VDD/DVDD = 1.8V ??? FC-PBGA_19MM_19MM_0_8MM > :% > :% be used to minimize lead inductance, preferably 0402 or
UART/12C PIVO ARM o|o| 5o 0603 sizes.
Always On = - - ¢ B
1_ = = C459 C455 R497 As presented in Core and platform supply voltage
J|B|=|® B|%|5| R530 DNI FA VL RSV g O I [ L 01uF 10uF 330 filtering, it is recommended that there be several
BVDD = 1.8V SIS|SBIS SISIS3I63 NSNS R501 R49 25V 6.3V bulk storage capacitors distributed around the PCB,
C458 330 330 C456 ;
IFC/SP1 Power R529 0.1UF 0201 0.1UF feeding the VDD, VDDC and other planes (for example,
Switchable €453 C490 S — e 25V 25V VDD, DVDD, EVDD, LVDD, and G1VDD), to enable quick
e 0.1UF — 160;\"; —l—: recharging of the smaller chip capacitors.
) 2V ' _ NXP recommends that these bulk capacitors be chosen to
S 9B = = maintain the positive transient power surges to less than
33 +50 mV (negative transient undershoot should comply with
specification of -30 mV) for current steps of up to 2A

with a slew rate of 1.5A/us.
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5

LS1021A - Powers: PLL, SERDES, USB

This circuit is intended to

u19J filter noise in the PLL"s
POWER #4 resonant frequency range from a
A3 10 OF 14 K18 500 kHz to 10 MHz range.
A5—| GNDO0O1 GNDO56 [0 P1V8_ARM
A7 | GND002 GNDO57 |7 -
A5 | GND003 GNDO58 |7
GND004 GNDO059
L10 R457 5.1 P1V0_AVDD_CGA1
E; GNDO005 GNDO60 |77 * VDD CQ
55| GND006 GNDO61 |77
57| GND007 GNDO62 |75 C373 C370 | C452
570 GND008 GNDO63 |75 2.2uF 10uF—= 0.47uF P1V35_ARM
573 GND009 GND064 |57 v 63V | 6.3V -
876 | GNDO10 GND085 iz Low ESL
575 | GNDO11 GNDO66 g ) *
B20 | GNDO12 GNDO67 7 = P1VO AVDD SD1 PLL1 . R413 033
55| GNDO13 GNDO68 3773
C4_| GNDO14 GNDOB9 76 R487 51 P1VO_AVDD_PLAT u1oL
C19 | GNDO15 GNDO70 ["yi77 POWER #6
G5| GNDO16 GNDO71 3778 12 OF 14 U11 ca277 C276 c275
57 GNDO17 GNDO72 51 C449 C448 C451 G11 AVDD_SD1_PLL1 3000pF 4.7uF 47uF
D6 | GNDO18 GNDO073 [R5 2.2uF 10uF 0.47uF| AVDD_CGA1 U10 10V T 25V T 10V R412 0 |
D1s | GNDO19 GND074 N7 10V 6.3V 6.3V AGND_SD1_PLL1 ||I-
D20 | GND020 GNDO75 N7 Low ESL
GNDO21 GNDO76 772 ' G10 u14 P1V0_AVDD SR1 PLL2 R415 033
Eg GND022 GNDO77 N1 — AVDD_PLAT AVDD_SD1_PLL2 > —— » :
. P1V0_AVDD_D K17 _SD1_|
£12 GNDo25 GNDOBO [pr> RATO 2 o AVDD_D1 3000pF 4.7uF 47uF
E55 ] GND026 GND081 57 1ov 25V 1ov
F17| GND027 GNDO082 |53 c417 C457 | C414 Ra14 0 |
GNDO028 GNDO083 2.2uF 10uF 0.47uF - y y ||.
F20 P11 LS102TAXN7KQB |
G2_| GNDO29 GNDO8% 573 v B3V | 83V FC-PBGA_19MM_19MM_0_8MM
G7| GNDO30 GND085 575 Low ESL -
G719 GNDO31 GNDO86 [57g :
G5 | GND032 GNDO87 |53, —
4| GND033 GNDO088 [557 -
He_| SNDO34 GNDO89 I"R7 AVDD_SD1 PLLx = 1.35V
GNDO035 GNDO090 —Re1— Z
He R10 AVDD_CG1 1.8V
GNDO036 GND091 — Z
HO R14 AVDD_PLAT 1.8V
GND037 GND092 — -
H10 R16 AVDD D1 1.8V
GNDO038 GND093 N -
H11 R17 S1VDD 1.0V
H1z| GND039 GND094 [ X1VDD - 1.35v
Hi3| GNDO040 GND095 |7
H1a—| GNDO041 GND096 75
H75| GND042 GNDO97 |55
H77| GND043 GND098 [j7 Utgl
H20 g“ggj‘s‘ g“g?gg U8 P1VO_ARM FB17 BLM18SG121TN1D POWER #3
J16 U23 —— 9 OF 14
GND046 GND101 Mg T ~ P1V0_S1VDDX R11
j}g GND047 GND102 %62 » » $ » » » Rz S1VDD1
122 GNDO048 GND103 Y5 120 ﬁ S1VDD2
Ko GND049 GND104 777 C339 C274 c272 C338 c273 C336 C334 S1vDD3
K7 GNDO050 GND105 A3 2.2uF 2.2uF 3000pF 1500pF 0.47uF 0.47uF 0.47uF
K9 GNDO51 GND106 AB1 10V 10V 10V 10V 6.3V 6.3V 6.3V
K10 GND052 GND107 [-ag5 Vo
Ri3 | GND053 GND108 [Fac5 : : : Vi | X1VDD1
Ri6 | GND054 GND109 J_ Vis | X1VDD2
GNDO055 — vg | X1vDD3
— - X1vDD4
. LS102TAXN7KQB LS102TAXN7KQB
FC-PBGA_19MM_19MM_0_8MM P1V35_ARM FB18  BLM18SG121TN1D FC-PBGA_19MM_19MM_0_8MM
T ——
- . " ~Y . _ P1V35 X1VDD _ _ _ ~
U19K 120
SOWERTE C306 C498 C295 C337 C285 C286 C340 C335 €330 C332
OF 1 22uF 22uF 22uF 2.2uF 2.2uF 3000pF 1500pF 0.47uF 0.47uF 0.47uF
110F 14 T 10V T 10V T 10V T 10V T 10V T 10V T 10V T 6.3V T 6.3V T 6.3V
Tﬁ’ S1GNDO1 X1GNDO1 w? : : :
T S1GND02 X1GNDO2 [—/73
T3 S1GNDO3 X1GNDO3 [—77 — —
T15| S1GND04 X1GND04 <5 - -
U1z | S1GNDO5 X1GNDO5 -3
AA7| S1GND06 X1GNDO6 [—75
AAg | S1GNDO7 X1GNDO7 [—7g
AAg | S1GND08 X1GNDO8 [—~773
AA70| S1GND09 X1GNDO9 [~775
AATT| S1GND10 X1GND10
AATZ | S1GND11
AAT3 S1GND12 —
AATA | S1GND13 -
AAT5 | S1GND14
AAT6 | S1GND15
AAT7 | S1GND16
Ag7 | S1GND17
Agg | S1GND18
2315 | S1GND19
Ag15| S1GND20
AgT7 | S1GND21
AC7 | S1GND22
ACo | S1GND23
AC15 | S1GND24
AGTs | S1GND25
AGT7 | S1GND26
S1GND27 e
= [ST021AXN7KQB _ PG22: LS1021A POWER 2/2
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U19M

MISC.
13 OF 14

DVDD

GPIO4_09/TDMA_RXD/SAI3_RX_DATA/FTM4_CH7/2D-ACE_DO00 T(

GPIO4_10/TDMA_RSYNC/SAI3_TX_BCLK/FTM4_CH6/2D-ACE_D01

P1V8_ARM

K

1

R220

10K

R568

i

N[ —|D| 0| < |O|©O|W0
O[O0V OO M
A DA DA DA A DS A B A B
| xlx|x|e|oe (V40444

GPIO4_11/TDMA_TXD/SAI3_TX_DATA/FTM4_CH5/2D-ACE_DO02

GPI04_12/TDMA_TSYNC/SAI3_TX_SYNC/FTM4_CH4/2D-ACE_D03
GPI04_13/TDMA_RQ/EXT_AUDIO_MCLK1/FTM4_CH3/2D-ACE_D04

GPIO4_14/TDMB_RXD/SPDIF_IN/SAI4_RX_DATA/FTM4_CH2/2D-ACE_D05

GPIO4_15/TDMB_RSYNC/SPDIF_PLOCK/SAI4_TX_BCLK/FTM4_CH1/2D-ACE_D06

GPIO4_16/TDMB_TXD/SPDIF_OUT/SAI4_TX_DATA/FTM4_CHO0/2D-ACE_D07

GPI0O4_17/TDMB_TSYNC/SPDIF_SRCLK/SAI4_TX_SYNC/FTM4_FAULT/2D-ACE_D08
GPIO4_18/TDMB_RQ/SPDIF_EXTCLK/SAI4_RX_BCLK/FTM4_EXTCLK/2D-ACE_D09

GPIO4_19/CLK09/BRGO2/ESDXC_ACTIVITY_GATE/SAI3_RX_BCLK/FTM4_QD_PHA/2D-ACE_D10

GPIO4_20/CLK10/BRGO3/SAI3_RX_SYNC/FTM4_QD_PHB/2D-ACE_D11
GPI104_21/CLK11/BRGO4/SAI4_RX_SYNC/FTM8_CHO0/2D-ACE_DE

GPI104_22/CLK12/BRGO1/FTM8_CH1/2D-ACE_CLK_OUT

J4 >
J5 >,
H5 >
g’ < P1V8_FPGA_ALRT _OD P7
3 < P1V2_DDR_ALRT_OD P8
Vi < P1VO_MGT_ALRT_OD P9
K4 < P1V2_MGT_ALRT_OD P10
P1V8_ARM_ALRT_OD P11
fg < P1VO_ARM_ALRT_OD P12
M5
NG >2 P3V3_SYS_ALRT_OD P5

(CLK8)

[S1021AXN7KQB
FC-PBGA_19MM_19MM_0_8MM

U19N

MISC.
14 OF 14

NO CONNECTIONS

NC_F19 [57g<
NC_G18 15
NC_H19 575X
NC_J17 =—x

NC_L6 [s—<
NC_M6 [rj7a<
NC_U16 (/7
NC_V7 [—a=x
NC_V16 [vrsx
NC_W16
NC_W17

B23 | \c peT

G14

£13 | SPARE1

SPARE2

HG1 ! TH_TPA

[S1021AXN7KQB
FC-PBGA_19MM_19MM_0_8MM

P1V0_FPGA_ALRT_OD P6

FROM TEMPERATURE SENSORS
to LS1021A"s GPIOs
TEMP1_CT_OD P54
TEMP2_CT_OD P54
TEMP1_INT_OD P54
TEMP2_INT_OD P54
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LS1021A - DDR3 INTERFACE
P1V35_ARM P1V35_ARM

U36 BYPASS CAPS U37 BYPASS CAPS

C354 C435 C351 l C437 l C421 C461 l C350 C300 C497 C424 l C297 l C423 C434 l C495
0.022UF 0.022UF 0.022UF 0.022UF 0.022UF 0.022UF — 0.022UF 0.022UF 0.022UF 0.022UF 0.022UF 0.022UF 0.022UF — 0.022UF
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V

CAP0201_BGA CAP0201_BGA CAP0201_BGA CAP0201_BGA CAP0201_BGA CAP0201_BGA CAP0201_BGA CAP0201_BGA CAP0201_BGA CAP0201_BGA CAP0201_BGA

C503 l C463 l C429 l C422 l C425 l C349
0.47uF T 0.47uF 0.47uF 0.47uF T 0.47uF —— 0.47uF

6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
CAP0201_BGA CAP0201_BGA CAP0201_BGA CAP0201_BGA CAP0201_BGA CAP0201_BGA

CAP0201_BGA CAP0201_BGA CAP0201_BGA

C353 l C467 l C466 l C307 l C433 l C426
0.47uF T 0.47uF 0.47uF 0.47uF T 0.47uF —— 0.47uF

6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
CAP0201_BGA CAP0201_BGA CAP0201_BGA CAP0201_BGA CAP0201_BGA CAP0201_BGA

C502
0.47uF
6.3V

CAP0201_BGA

c494
0.47uF
6.3V

CAP0201_BGA

=
-t

=
-t

l C299 l C431 l C465 l C352
4.7uF 4.7uF 4.7uF 4.7uF
T 6.3V T 6.3V BOM NOTE: U18 and U2 T 6.3V T 6.3V
" " . an " "
| SMD-0402 SMD-0402 P1V35_ARM OLD: MT4TK256M16TW-107 XIT:P  CMP-001078-00 | SMD-0402 SMD-0402
NEW: 1S43TR16256AL-125KBLI CMP-001448-00 P1V35_ARM
u18 u22
u18 SRGRRELEIR =[2o[BA[R|T|R| DDR3 DEVICE #0 u22 SRGRRELREIR =[2CBRRI|T|R| DDR3DEVICE #1
T ANMITOONDOD T ANMTODONWOD T ANMITOONDOD T ANMTODONWOD
8665888688 333888888 866588868 333888888
P16 LS1021A_DDR_AQ0 LS1021A DDR_AQQ NS of A0 >>>>>>>>> 000000009 L B3 «¢>> LS1021A_DDR _DQ02 P16 LS1021A DDR_AQQ NS of A0 >>>>>>>>> 00000g000g | ES >  LS1021A_DDR_DQ22 P16
{__L[S1021A_DDR_A01 P7 >55>5>5555> [S1021A_DDR_A01 P7 >>>>>>>>>
P16 LS1021A_DDR A0 >—TST057A HOR A2 53 Al ————<< >> LS1021A_DDR_DQ01 P16 [ST05TADOR-A02 B3 Al FH——<< > LS1021A_DDR_DQ17 P16
P16 LS1021A_DDR_A02 [ST05TADDRA03 A2 —==———<< >> LS1021A_DDR_DQ07 P16 [ST05TADDRA03 A2 Fe——<K > LS1021A_DDR_DQ23 P16
< _DDR | N2 CMP-001448-00 _DDR_ N2 CMP-001448-00
P16 LS1021A_DDR_A03  >—TS7057A HOR A4 pe ) A3 IH>——<< > LS1021A_DDR_DQ05 P16 [ST05TADDR—A04 pe ) A3 e— > LS1021A_DDR_DQ21 P16
P16 LS1021A_DDR_A04 2> —T&at>7A~BORACS 55 A4 IS43TR16256AL-125KBLI =< > LS1021A_DDR_DQ06 P16 TET05TA DOR—AGE 55 A4 IS43TR16256AL-125KBLI ) LS1021A_DDR_DQ19 P16
P16 LS1021A_DDR_A05 0 TST021A DDR A06 =N A5 DDR3L: 4Gb or 256Mx16 =< LS1021A_DDR_DQ00 P16 [ST027A DDR A0S =N A5 DDR3L: 4Gb or 256Mx16 =< LS1021A_DDR_DQ20 P16
P16 LS1021A_DDR A0  >—TST057A HOR A07 R A6 1600MT/s < LS1021A_DDR_DQ03 P16 [ST02TA-DDR AO7 R A6 1600MT/s LS1021A_DDR_DQ18 P16
P16 LS1021A_DDR_A07  >—TS7057A HOR A0B 5 A7 11-11-11 =L < LS1021A_DDR_DQ04 P16 [ST05TADDR—AD8 o) A7 11-11-11 LS1021A_DDR_DQ16 P16
P16 LS1021A_DDR_A08 — A8 96-ball BGA lead free =< LS1021A_DDR_DQ12 P16 — A8 96-ball BGA lead free LS1021A_DDR_DQ28 P16
P16 LS1021A DDR A09 S LST1021A DDR_AO9 R3 ’ , % LS1021A_ DDR_DQ10 P16 LST021A DDR_AQ9 R3 ’ , LS1021A_ DDR_DQ31 P16
_DDR_ ', LS1021A_DDR_A10 L7 A9 9mm x 13mm; 0.8mm x 0.8mm Pitch (x16) Cc8 DR [S1021A_DDR_AI10 L7 A9 9mm x 13mm; 0.8mm x 0.8mm Pitch (x16) _DDR_
P16 LS1021A DDR_A10  »>—T570571A DDR A11 R7 1| ATOAP 40C - 95¢C [cz2 SR LS1021A DDR_DQ08 P16 [S1021A DDR_AT1 R7 1| ATOAP 40C - 95C LS1021A_DDR_DQ24 P16
P16 LS1021A DDR AT >—TST057A BOR ATZ Na 22— >> LS1021A_DDR_DQ11 P16 [ST0oTADDR-ATZ Na Fe——LK > LS1021A_DDR_DQ27 P16
P16 LS1021A DDR A12  >—TST057A BOR AT3 T3 A12/BC oe——<< >> LS1021A_DDR_DQ09 P16 [ST05TADDRAT3 T3 A12/BC Fe——< > LS1021A_DDR_DQ25 P16
P16 LS1021A DDR A1 >—TST057A BOR AT ) A13 F2——<< >>  LS1021A_DDR_DQ15 P16 [ST02TADDR ATA ) A13 Fee——<X » LS1021A_DDR_DQ26 P16
P16 LS1021A_DDR A14  >—TS1077A~HOR BAD v A14 =—=——<< >> LS1021A_DDR_DQ13 P16 [ST05TADOR-BAD v A14 F—=—--—KL >» LS1021A_DDR_DQ29 P16
P16 LS1021A_DDR_BAO —_— BAO DQ15 F——K >> LS1021A_DDR_DQ14 P16 —S5R— BAO DQ15 <K > LS1021A_DDR_DQ30 P16
{__L[S1021A_DDR_BA1 N8 [S1021A_DDR _BA1 N8
P16 LS1021A DDR BAT 2> —T51021A DDR BA2 NN F3 [S1021A DDR BAZ M3 BA! F3
P16 LS1021A_DDR_BA2 " BA2 LDQS @2 LS1021A_DDR_DQS0_P P16 — BA2 LDQS EE LS1021A_DDR_DQS2_P P16
LDQS LS1021A_DDR_DQSO_N P16 LDQS LS1021A_DDR_DQS2 N P16
P16 LS1021A DDR CSOB 3 LS1021A DDR CSOB 12 [ o LS1021A DDR CSOB 12 [ o
uDQS LS1021A_DDR_DQS1_P P16 uDQS LS1021A_DDR_DQS3_P P16
P16 LS1021A_DDR_RAS B LS1021A DDR RAS B J3 )| o5 UDQS ﬁé LS1021A_DDR_DQS1 N P16 LST021A DDR RAS B J3 )l ors uDQsS @2 LS1021A_DDR_DQS3_N P16
P16 [S1021A DDR CAS B [ST027A DDR CAS B K3} 2A2 [ST027A DDR CAS B K3} 2A2
P16 LS1021A DDR WE B [ST2TADDR WE B L3 (W 70 k8 R441 240 [ST2TA DDR WE B L3, (W 70 k8 R507 240
P16 LS1021A DDR CLKO p 3 LS1021A DDR CLKO P J7 | . NG Jg |22 i LS1021A DDR CLKO P_ J7 | . NG Jg |22 i
A & LS1021A_ DDR_CLKO_N K7 [SK = L1 — LS1021A_DDR_CLKO_N_K7 [ &K = L1 —
P16 LS1021A DDR _CLKON »2 510214 DDR CLKEO K9 CK NC_L1 g LS1021A DDR CLKEO _ K9  CK NC_L1 g
P16 LS1021A_DDR_CLKEO CKE NC_L9 7 CKE NC_L9 7
DDR3 RST B 1V35 ___ NC_M7 DDR3 RST B 1V35 ___ NC_M7
T2 ) rESET NG J1 J1 PpI_DRS_VREF T2 ) rESET NG J1 J1 PpI_DRS_VREF
P16 LS1021A_DDR_ODTO LS1021A_DDR_ODTO K1 oDT VREFDQ 318 o—e-——g DESIGN NOTES (VREF) LS1021A_DDR_ODTO K1 oDT VREFDQ 318 o—e-—a DESIGN NOTES (VREF)
LS1021A DDR DQMO  E7 VREFCA VREFDQ = VDD/2 = 0.675V LS1021A DDR4 DQM2 E7 VREFCA VREFDQ = VDD/2 = 0.675V
P16 LS1021A_DDR_DQMO [ST027TA DDR DaMT— B3| LDM VREFCA = VDD/2 = 0.675V P16 LS1021A_DDR_DQM2 TST0sTADDRIDaMs B3~ LOM VREFCA = VDD/2 = 0.675V
P16 LS1021A_DDR_DQM1 — UDM P16 LS1021A_DDR_DQM3 — — UDM
- C432 - C430
cansnensaliy 588388588 orur L | G0 cansnensaliy 588388588 oru | | g
DNDNDDNDNDNDNDNDNNDD NDDDNDNDDNDAND 0.01uF DNDNDDNDNDNDNDNDNDND NDDDNDNDDNDAND 0.01uF
DDDDDDDDDDNDD DDDNDDDDNDND 50V 50V DDDDDDDDDDNDD DDDNDDDDNDND 50V 50V
>S>>>3>3>3>3>>3>>> >>>3>>>>>> >S>>>3>3>3>3>>>>> >>>3>>>>>>
FBGA96_9MMX14MM_(8MM _ I o2 _ FBGA96_9MMX14MM_(8MM
IS43TR16256AL-125KBLI 2|%B[w|8 gr SEERER =REBRERG5 IS43TR16256AL-125KBLI 2|RB[m|B gr SRERFER =BaBRER5S
= DESIGN NOTES: =
Power Rails:
1. PDDR_VTT = 1.35V
P1V8_ARM  P1V35_ARM -
= - 2. PDDR_VREF =1.352
2.P1V35
RA478 DESIGN NOTES: o
ur7 4.70K In the LS1021A reference design, pins J1,J9,L1,L9,M7 of MT41K256M16HA-125:E
) SN74LVC1G07DC§R are connected to DDR_ODT1,DDR_CLKE1,DDR_CS1,DDR_ZQ1,DDR_A15, respectively.
P20 DDR3_RST_B_1V8 »>——59 N vce OPEN DRAIN
_|> out | DOR3 RST B _1v35 DDR3 DEVICE'S RESET PINS
~—1Ne onD C438 =
—L NI itle
SC-70-5 I .
]_: oV PG24: DDR3L DEVICES
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DXP: Anode
DXN: Cathode
When not used, tie to GND.

Temperature-sensing diode pins

To use the thermal diode an appropriate external thermal monitoring IC must be added.
Consult the external DXP thermal monitoring IC data sheet for usage guidelines.

3 2 1
P1V8_FPGA
FPGA - BANK O : CONFIGURATION P1V8_FPGA
TPS3808G18DRVR
I|I Lol il SENSE vee H P20 LS1021A_I01_23_DONE 22 A A s E—
R756 0 Al 6 P20 LS1021A_IO1_24_INITB AN — D30
P20 LS1021A_lO1_25_PRGB )} J MR RST RED
5 3 20ms delay X
GND ct |—=x 9 .
P1V8_FPGA I R755 10K 7 PAD : § ! DONE: LED OFF
P1V8 FPGA | R779, 4.70K N
= PWSON-6_2MMX2MM_0_45MM_PAD - I N
M[2:0] | MobE °
U54A [ 1 == 2 SW6 _FSMSM 3
1| 5 o Uk £
101 JTAG (DON*T CARE) . >
001 VASTER SPI BANK 0 - CONFIGURATION e moA c
XCKU040FFVA1156 A = 3 3 g
. O o )
R153 100 V12 K7 FPGA_MO 1 R337 0K P1V8_FPGA
P15 BANKO—A'N—VP; R154 100_Wi1 | VP V12 (AN MO_O_K7 M7 FPGAMi___ 0 R336 . n
P15 BANKO_AIN_VN VN_W11 M1_0_L7 g7 FPGA M2 0 R335 0K 1 R338
M2_0_M7 = - 1 10.0
P1V8_FPGA P1V2 BANKO VREFP W12 = '
i . _ VREFP_W12  (1.25V) 17 FPGA PROG B i} R255
C——— FB23 U12 PROGRAM_B_0_T7 [~7 SNl 24K
Y'Y U717 | VCCADC_U12 (1.8V) INIT_B_0_V7 7 FPGA DONE .
120 OHM V17| GNDADC_U11 DONE_0_N7
BLM15EG121SN1D f VREFN_V11
= AAY FPGA_QSPI_CCLK
us4 ROWR (F:CLKEO—AAg U7 FPGA_QSPI CS B
c1gg  REF3012AIDBZT C754 R721 0 Y12 | o | CSD—03—3—$7 Y7 FPGA_QSPI_103
R722 0__ Y11 — _0_Y7 "ART FPGA_QSPI_I02
1.0uF == 1 0.01uF DXN_Y11 D02_0_AA7 aR7 FPGA QSPI 101 P1V8_FPGA
1oV % J__ sov DO1_DIN_0_AB7 I"Ac7 FPGA_QSPI_00 T
3 c><> D00_MOSI_0_AC7 —
u P1V8_FPGA
22 /8_| AC9 FPGA JTAG TCK
ol L TTC“;(S—%AVSS W9 FPGA_JTAG TMS N
- - e— —_ NN
AENC I oo s F8——— (o
TV 1.(1)35 — VCCO_0_Y9 TDI_0_V9 = = P1V8_FPGA
= L L ABT_| VBATT AD7 CFGBVS_0_W7 [-RE [ 10K | G879 S '
- - = POR_OVERRIDE_P7 PUDC_B_0_R7 * . | P1V8_FPGA sl
a4
U43  MX66U51235FZ41-10G
XCKU040-2FFVA1156] R736 FPGA_QSPI_103 DO3_BANKO —— 8
ADAPTER BOARD FFVA1156_35MM_35MM_1MM DNI RESET/HOLD/DQ3 VCC
D02_BANKO _
FPGA_QSPI_IO2 | WEVPPIDQ2 so -8 FPGA_QSPI_CCLK
Xilinx JTAG Conn (SMD) FPGA_QSPI_IO1 DO1_BANKO Do . ce b! FPGA_QSPI_CS B
= 256M
Pitch 200 mm FPGA_QSPI_IO0 DOO_BANKO Qo oD 14
Contact Length 3.60 mm 0
EP_GND
WPDFN8-8MMX6MM_1_27MM_pad —
1.27MM Conn (TH)
Pitch 1.27 mm
Contact Length 3.05 mm LAYOUT NOTES: QSPI U43
FPGA_QSPI_CCLK, FPGA QSPI_CS B, FPGA QSPI_I0[3:0] — trace length match
P1V8_FPGA
MODEM T
1.27MM Conn (TH) 4 L
- - -
Pitch 1.27 mm 1 T
Contact Length 3.05 mm
R754
100
= J9
!
o Pl 33
= L FPGA JTAG P1VE NNl 33
- 3 N~
= ¥ ¢ &7 PINA JTAG-TNS e FPGA JTAG TMS
[a 5
= 7 ®.
T 79 ® *15 PIN6 JTAG-TCK FPGA_JTAG_TCK
E oW al 7
8 8g ® *5 PIN8 JTAG-TDO FPGA_JTAG_TDO
o T — |9
N 53? ®T PIN10 JTAG-TDI FPGA_JTAG_TDI
- LT 1
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U54H ADOO_P/N and ADO8_P/N are not used, since the
pins might be conflict with SPIx8 Master Mode
BANK 65 HR H Configuration.
XCKUO040FFVA1156
(CONFIG CLK) 10_L24P_T3U_N10_EMCCLK_65_K20 %
I0_L24N_T3U_N11_DOUT_CSO_B_65_K21 55
I0_T3U_N12_PERSTNO_65_K22 57
10_L23P_T3U_N8_I2C_SCLK_65_N21 [-piz><
I0_L23N_T3U_N9_I2C_SDA_65_M21 55
10_L22P_T3U_N6_DBC_ADOP_D04_65_M20 |55 <
I0_L22N_T3U_N7_DBC_ADON_D05_65_L20 FR57x
I0_L21P_T3L_N4_AD8P_D06_65_R21 ["R55 <
I0_L21N_T3L_N5_AD8N_DO07_65_R22 [Fp55<
10_L20P_T3L_N2_AD1P_D08_65_P20 Eg? ggmgm*ﬁgglfﬁ < SYSMON_ADO1_P P15
I0_L20N_T3L_N3_AD1N_D09_65_P21 [-N55 SYSMON ADOS P < SYSMON_ADO1_N P15
I0_L19P_T3L_NO_DBC_AD9P_D10_65_N22 755 SYSMON ADOS N < SYSMON_AD09_P P13
I0_L19N_T3L_N1_DBC_ADIN_D11_65_M22 [Fz5= SYSMON ADOZ P < SYSMON_ADO9_N P13
10_L18P_T2U_N10_AD2P_D12_65_R23 [553 SYSMON AD0Z N < SYSMON_ADO02_P P15
IO_L18N_T2U_N11_AD2N_D13_65_P23 g5& SYSMON ADT0 P < SYSMON_ADO02_N P15
I0_L17P_T2U_N8_AD10P_D14_65_R25 [R5g SYSMON ADTO N < SYSMON_AD10_P P13
I0_L17N_T2U_N9_AD10N_D15_65_R26 |57 SYSMON ADO3 P < SYSMON_AD10_N P13
I0_L16P_T2U_NB_QBC_AD3P_A00_D16_65_T24 [55 SYSMON ADO3 N < SYSMON_ADO3_P P15
I0_L16N_T2U_N7_QBC_AD3N_A01_D17_65_T25 [157 SYSMON ADTT P < SYSMON_ADO3_N P15
I0_L15P_T2[_N4_AD11P_A02_D18_65_T27 [Ro7 SYSMON ADTT N < SYSMON_AD11_P P15
I0_L15N_T2L_N5_AD11N_A03_D19_65_R27 -5z = - SYSMON_AD11_N P15
I0_L14P_T2L_N2_GC_A04_D20_65_P24 555 <
IO_L14N_T2L_N3_GC_A05_D21_65_P25 [—57<
I0_T2U_N12_CSI_ADV_B_65_N27 [~p5s<
I0_L13P_T2L_NO_GC_QBC_A06_D22_65_P26 [-zg <
I0_L13N_T2L_N1_GC_QBC_A07_D23_65_N26 [—j57 <
VREF_65_J21 [zz><
I0_L12P_T1U_N10_GC_A08_D24_65_N24 sz
I0_L12N_T1U_N11_GC_A09_D25_65_M24 —x55 <
10_T1U_N12_PERSTN1_65 N23 [yi55

I0_L11P_T1U_N8_GC_A10_D26_65_M25 755"

I0_L11N_T1U_N9_GC_A11_D27_65_M26 |75 SYSMON ADO4 P
I0_L10P_T1U_NB_QBC_AD4P_A12_D28_65_L22 >3 SYSMON ADOZ N >2 SYSMON_AD04_P P15
I0_L10N_T1U_N7_QBC_AD4N_A13_D29_65_K23 [T55 = = SYSMON_AD04_N P15

I0_L9P_T1L_N4_AD12P_A14_D30_65_L25 [-g5z—<
I0_LON_T1L_N5_AD12N_A15_D31_65_K25 55—
IO_L8P_T1L_N2_AD5P_A16_65_L23 tgi ggmgm*ﬁggg{l >2 SYSMON_ADO5_P P15
IO_L8N_T1L_N3_AD5N_A17_65_L24 557 = - SYSMON_ADO5_N P15
I0_L7P_T1L_NO_QBC_AD13P_A18_65_M27 F{57<
I0_L7N_T1L_N1_QBC_AD13N_A19_65_L27
IO_L6P_TOU_N10_AD6P_A20_65_J23 ‘|{|223:1 ggmgm*ﬁggg{l >2 SYSMON_AD06_P P15
10A 10_L6N_TOU_N11_ADBN_A21_65_H24 55 = - SYSMON_ADO06_N P15
IO_L5P_TOU_N8_AD14P_A22_65_J26 g <
P1V8_FPGA I0_L5N_TOU_N9_AD14N_A23_65_H26 57— SYSMON ADO7 P
T I0_L4P_TOU_N6_DBC_AD7P_A24_65_J24 =55 SYSMON AD07 N >2 SYSMON_ADO7_P P13
H25 I0_L4N_TOU_N7_DBC_AD7N_A25_65_J25 55 = - SYSMON_ADO7_N P13
155 VCCO_65_H25 I0_L3P_TOL_N4_AD15P_A26_65_K26 [-g57<
56| VCCO_65_J22 IO_L3N_TOL_N5_AD15N_A27_65_K27 [~55<
V23 | VCCO_65_L26 I0_L2P_TOL_N2_FOE_B_65_G25 [~555 <
N20 | VCCO_65_M23 I0_L2N_TOL_N3_FWE_FCS2_B_65_G26 |53
Po7 | VCCO_65_N20 I0_TOU_N12_A28_65_H23 -7
Roa | VCCO_65_P27 I0_L1P_TOL_NO_DBC_RS0_65_H27 557
VCCO_65_R24 IO_L1N_TOL_N1_DBC_RS1_65_G27 ——x

XCKU040-2FFVA1156I
FFVA1156_35MM_35MM_1MM

SYSMON PORTS:

VP/VN P1VO_FPGA
SYSMON_ADO1  P1V2_DDR
SYSMON_ADO2  P1V8_FPGA
SYSMON_ADO3  P1V8_MGT
SYSMON_ADO4  P1VO_MGT
SYSMON_ADO5  P3V3_SYS
SYSMON_ADO6  P1VO_ARM
SYSMON_ADO7  P1V8_MGTVCCAUX
SYSMON_ADO9  P1V35_ARM
SYSMON_AD10  P2V5_SYS
SYSMON_AD11  P1V8_ARM
SYSMON_AD12  P2V5_SYS

|dhs_AXI_LITE
Vi Wvn
ivp_ g ID2ite_irpt =
ALix
user_termnp_alarm_out ==
ghiaLxz :
vecint_alarm_ ot -
ohYaLxKE
wCCAL_alarm_ ot -
ohYaLxd N
of_oUt =
VaLxs i
i\’ = channel_out]5:0] s
AL
AL E0C_ LT -
LI
alarm_out =
gaYalxd
05 _OLT =
o=t aux 10
bLisy_ oLt =
oaYalxll e o
i2c_sdam-
Vaux12 -
i i2c_sclk -
s_axi_ack
=Qs_axi_aresem
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P3V3_SYS |
SISSEEEEE =
L I L L L [ [ [
DESIGN NOTES . . . . pd pd pd pd pd pd pd pd pd pd pd pd pd pd pd pd
DESIGN NOTES (INPUTS) DESIGN NOTES (INPUTS) DIPSW2 was designed in as a bug tool during bring-up. In i I I W B T T I I B B B B T
E\S/g%sésTable—Q E\S/g%slgTable—Q production, this switch will be DNI. FPGA needs to reflect G G G I G I I O G O O O O I B
v v this change.
U54G V!I(mgx) = 0.8V V!I(mgx) = 0.63V
vih(nin) = 2.0v vih(nin) = 1.17v ololollalol<le VVVVVVVVVVVVVVVY
©lolalg DIPSW2
BANKG4HR G 77 7 7 7 7 7 7 7] £ 4 4] 7] 7] 7] £
XCKUO40FFVA1156 SW-DIP16_8POS_SM T i I IS I I I I I I O~ I
AK8 FPGA DIPSW2 1 1 —i] 16 __PU_FPGA DIPSW2 1 R827 39.2 of of of o o o 4 o aof o a g g a o o
I0_L24P_T3U_N10_64_AK8 [-arg FPGA DIPSW2 2 2 | == [15__PU FPCA DIPSW2 2 R828 AN E— |
I0_L24N_T3U_N11_64_AL8 —3jg FPGA_DIPSW2 3 3| == [74_PU_FPGA DIPSWZ 3 R829 ANV E— 1 S = O = = 1 O B = =
10_T3U_N12_64_AM9 74 59 FPGA DIPSW2 4 4| == [13__PU_FPGA DIPSW2 4 R830 A va— | I I I I I I I B R I - I I R I
:8‘t§§§‘128‘“g_23_ﬁjg AJ8 FPGA_DIPSW2_5 5 | == [12__PU_FPGA DIPSW2 5 R831 WA a— | S & & o & & & & & & & & & & & 4
_ _13U_N9_64_, ANS FPGA_DIPSW2_6 6 11___PU _FPGA DIPSWZ2 6 R832 AN =] IS =] S ST = =] = IS = IS S S S
I'g_l'jgz_gg_mg_ggg_ﬁggﬁ_gj_ﬁgg APS FPGA_DIPSW2_7 7| == [10__PU FPCGA DIPSW2 7 R833 AN | o o o o o o o o o o o o o o I o
L 22N T3U N3 DBG_ADON, 64 — ,
o TP N Avan Ba Akio ﬁgo FPGA_DIPSW2_8 3 9 PU_FPGA DIPSW2_8 R834 AANDEE— 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
I0_L21N_T3L_N5_AD8N_64_AL9 W change to smaller values
10_L20P_T3L_N2_AD1P_64_ANS [mapg FPGA LED27  FPGA LED14 FPGA LED14 R782 26
IG_L20N_T3L_N3_AD1TN_64_AP9 =417 FPGA LED26 _ FPGA_LEDIS FPGA_LEDT5 R781 26
10_L19P_T3L_NO_DBC_AD9P_64_AL10 Artig FPGA [ED29 FPCA [EDI6 FPGA _LED16 R780 26
10_L19N_T3L_N1_DBC_ADSN_64_AM10 |=zHg FPGA _LED14___FPGA_LED17 876054321 FPGA_LED17 R778 26
10_L18P_T2U_N10_AD2P_64_AH9 "3Hg FPGA LED22 __FPGA_LEDIS FPGA_LED18 R777 26
10_L18N_T2U_N11_AD2N_64_AH8 =35g FPGA LED19 __FPGA_LEDIQ FPGA_LED19 R776 26
I0_L17P_T2U_N8_AD10P_64_AD9 "4pg FPGA LED20 __FPGA_LED20 H| 0 FPGA_LED20 R775 26
10_L17N_T2U_N9_AD10N_64_AD8 ["ap1g FPGA LED21 __FPGA_LEDZ2L FPGA_LEDZ1 R774 26
I0_L16P_T2U_N6_QBC_AD3P_64_AD10 [maFqp FPGA LED16 ___FPGA_LED22 FPGA_LED22 R773 26
I0_L16N_T2U_N7_QBC_AD3N_64_AE10 —zFg FPGA LED17 __FPGA_LEDZ3 1| W FPGA_LEDZ3 R772 26
10_L15P_T2L_N4_AD11P_64_AES I—aFg FPGA LED18 __FPGA_LED24 FPGA_LEDZ4 R771 26
I0_L15N_T2L_N5_AD11N_64_AF8 ["Fg FPGA LED15 __FPGA_LEDZ5 FPGA_LEDZ5 R770 26
I0_L14P_T2L _N2_GC_64_AF9 —agg FPGA LED23 __FPGA_LED26 FPGA_LEDZ6 R769 26
I0_L14N_T2L_N3_GC_64_AG9 73515 FPGA LED28 __FPGA_LED27 FPGA_LEDZ27 R768 26
I0_T2U_N12_64_AJ10 |"3F7g FPGA LED24____FPGA LEDZ8 FPGA_LED28 R767 26
10_L13P_T2L_NO_GC_QBC_64_AF10 [Fag1g FPGA-LED25 FPGA-TEDZD P1V8_FPGA FPGA TED29 R766 26
I0_L13N_T2L_N1_GC_QBC_64_AG10 [~ap1
VREF_64_AD13 _AGJ1)<1 IOAG11_SFPO_RS0_1V8 [ cot0 | Q1UE
10_L12P_T1U_N10_GC_64_AG11 FARqT TOARTT SFP0_RST VB -I|| | et U89 P3V3_SYS
I0_L12N_T1U_N11_GC_64_AH11 "R 1T TOAJT1_SFPO_TXDIS_1V8 SN74AVC8T245RHLR T LAYOUT NOTES:
I0_T1U_N12_64_AJ11 FAGT5TOAGT2 SFP1 RS0 _1V8 Place these Diodes in a sequential order
IO_L11P_T1U_N8_GC_64_AG12 —AH15—TOAHT2 SFP1 RS1 _1V8 1 24 Cc911 | 0.1UF | according to their reference designators.
IO_L11N_T1U_NS_GC_64_AH12 FAB{11 TOAD11 SFP1_TXDIS 1V8 R852 1.0K 2 | VCCA VCCB 24 733 I T |||'
10_L10P_T1U_N6_QBC_AD4P_64_AD11 [FAETT—SFP0 FAULT ACTT 1VE DIR  VCCB_23 DESIGN NOTES (LEDS)
IO_L1ON_T1U_N7_QBC_ADAN_64_AE11 mAE75 oS AETD Ve IOAG11_SFP0O_RS0_1V8 3 21 DS892 - DC Input and Output Levels - Table-9
I0_L9P_T1L N4 _AD12P 64 AE12 FAFT5  SFPO EMPTY AF12 TOAHTT SFPO_RS1 1v8 4 | Al B1 150 IOAG11_SFPO_RSO P50 10cE Supported drive strengths of 4,8,12,16mA in HR banks.
'OIGLEQ‘P—T;'{ENSEA/E’Sgg—gj_:E]§ AH13 . SrPT FAULT AHIS 1V8 TOAJ11_SFPO_TXDIS 1V8 5 ﬁg gg 19 lo'%\w ‘ls_FsF":(;DQI'_XRDSI‘lS Egg CONTROLS 20mA ==> 100% Relative Luminous Intensity
IO_LBN_T1L_NG_ADSN_64_AJ13 |~ae 1 3=—SFPT-ERPTY-AETI-TVE ORRTZSFPTRSTIVE 7| A4 DIR=1 B4 40 I0AGT2_SFP1'RS0. P50
10_L7P_T1L_NO_QBC_AD13P 64 AE13 [“aF73 - — OADTSFPT YOS Ve s A5 A=B B5 5 IOAH12_SFP1_RS1 P50
I0_L7N_T1L_N1_QBC_AD13N_64_AF13 [FagT3< PDDR3 VIT EN1VE REOT — 0K ——o A6 B6 & IOAD11_SFP1_TXDIS P50
I0_L6P_TOU_N10_AD6P_64_AK13 [FAr 13 REO3 0K o A7 B7
I0_L6N_TOU_N11_AD6N_64_AL13 AR PODRI VTTZ ENTVE A8 B8 [—x
I0_L5P_TOU_N8_AD14P_64_AK12 AT 7 R805 10K 2| 13
P1V8_FPGA I0_L5N_TOU_NY_AD14N_64_AL12 ﬁ Se¥ OF GND 5
- I0_L4P_TOU_N6_DBC_AD7P_64_AM12 [aNT5 EP GND |7
I0_L4N_TOU_N7_DBC_AD7N_64_AN12 [=atr77 GND
I0_L3P_TOL_N4_AD15P_64_AM11 — —
A:é; VCCO_64_AF11 I0_L3N_TOL_N5_AD15N_64_AN11 ﬁm - PVAFN-24.5_65MMx3_BSMM_EP™=
215 VCCO_64_AGS i0_L2P_TOL_N2_64_AN13 357
AKg~| VCCO_64_AJ12 I0_L2N_TOL_N3_64_AP13 a7
i3] VCCO_64_AK9 10_TOU_N12_64_AK11 [~3p7 P1V8_FPGA
A NT0| VCCO_64_AM13 I0_L1P_TOL_NO_DBC_64_AP11 357 -
VCCO_64_AN10 I0_LIN_TOL_N1_DBC_64_AP10 [l-co12 0.AUE Uso
' T 1 SN74AVC8T245RHLR P3v3_SYs
XCKUO40-2FFVAT 1561 1 24 c913 | 0AUF |
VCCA VCCB_24 I
FFVA1156_35MM_35MM_1MM I|I R853 1.0K 21 5R" voce 23 |2 I 1ev I|
g\';‘vls ggzg EAU'-T aE1l 1V8 3 Al B1 5(1) <{  SFPO_FAULT AE11 P50 %EESTATUS
Cooete st S S ioser ri
1 o2 FPGA PBSW3 R387 70K | P1V8_FPGA ggﬁl—fggiﬁ?f\éw g A4 DIR=1 pj 13 g SFP1_FAULT _AH13 P50
A5 A=>B 5 SFP1_LOS_AJ13 P50
C252 L 1uF |||. ST EMETY ACTS. TV8 8 16 % SFP1 ENPTY AE13 P20
= |38v | 9 ﬁg gg 15 R854 10K - -
0] a7 oo [ R855 10K
g\';‘vls R806 10K gg oF GND 13
S EP GND |7
1 5752 FPGA PBSW5 R378 470K | P1v8 FPGA GND L
l — = = PVQFN-24_5_65MMx3_65MM_EP =
C244 | 1uF |||.
= M 35v |
DNI
SW4
FSMSM
1 '&o' 2  FPGA_PBSW4 R379 4.70K | P1V8_FPGA
C245 || 1uF |
= I35v & Title
PG27: FPGA'S GPIO - LED/SW
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P1V2_DDR
P1V2_DDR T
€600
== 0.015UF
us4C 16V
NG BANK1_DDR4_CK_T
DNI R642 36
A6
BANK 45 HP C BANK1_DDR4_CK_C R643 36
NN |
XCKUO040FFVA1156
BANK1_DDR4_TEN R605 499
BANKT DDR4 RESET B R661 270K ]
BANK1_DDR4_WE_B
I0_L24P_T3U_N10_45_AD16 QB]E BANKT DDRA CKE. BANK1_DDR4_WE_B P39,40,41,42 —;—
I0_L24N_T3U_N11_45_AD15 [Fap1a—TO0 ADTE BANK1_DDR4_CKE P39,40,41,42 -
I0_T3U_N12_45_AD14 BANKT DDRA ADD
10_L23P_T3U_N8_45_AE17 QE}; ER B0 BANK1_DDR4_A00 P39,40,41,42 PAGE 14
I0_L23N_T3U_N9_45_AF17 aET6 BA oK T PU 6 BANK1_DDR4_BAO P39,40,41,42 PDDR4_VTT_BANK1
I0_L22P_T3U_N6_DBC_ADOP_45_AE16 FaAETE  BANK1 DDR4 GK C ORIV BANK1_DDR4_CK_T P39,40,41,42 -
I0_L22N_T3U_N7_DBC_ADON_45_AE15 [FaE1g B RR T DDRGAo BANK1_DDR4_CK_C P39,40,41,42
I0_L21P_T3L_N4_AD8P_45_AE18 [-AF1g ER =08 BANK1_DDR4_A02 P39,40,41,42
I0_L21N_T3L_N5_AD8N_45_AF18 S 0 BANK1_DDR4_A08 P39,40,41,42 - 4
I0_L20P_T3L_N2_AD1P_45_AF15 QEE ‘ﬁ /Fi\“ g BANK1_DDR4_A10 P39,40,41,42 ‘Q\IK DDR ﬁ%? R93e 32 v
I0_L20N_T3L_N3_ADIN_45_AF14 ~an19—BANKT DDRA ATT— BANK1_DDR4_RAS_B P39,40,41,42 ER =07 v
I0_L19P_T3L_NO_DBC_ADIP_45_AD19 -A51g T ODREPER BANK1_DDR4_A11 P39,40,41,42 BA A3 v
I0_L19N_T3L_N1_DBC_ADIN_45_AD18 [~a575—BANKT DDRZ BG0 BANK1_DDR4_PAR P39,40,41,42 ER T 5
I0_L18P_T2U_N10_AD2P_45_AG15 2514 TODRECASE BANK1_DDR4_BGO P39,40,41,42 BA A0S v
I0_L18N_T2U_N11_AD2N_45_AG14 Fa519—BANKT DDRA AT3— BANK1_DDR4_CAS_B P39,40,41,42 A =06 v
I0_L17P_T2U_N8_AD10P_45_AG19 AT ER =09 BANK1_DDR4_A13 P39,40,41,42 ER 07 v
I0_L17N_T2U_N9_AD10N_45_AH19 [z 715 BA A3 BANK1_DDR4_A09 P39,40,41,42 ER =0 v
I0_L16P_T2U_N6_QBC_AD3P_45_AJ15 277 ER P BANK1_DDR4_A03 P39,40,41,42 BA A0 v
I0_L16N_T2U_N7_QBC_AD3N_45_AJ14 [Fper=r==px 7 BANK1_DDR4_A12 P39,40,41,42 ER = '
10_L15P_T2L_N4_AD11P_45_AG17 [FAGTe™BXA T BANK1_DDR4_A07 P39,40,41,42 ER = v
I0_L15N_T2L_N5_AD11N_45_AG16 ar1a BA TEN ORI TEN-PO—95 BANK1_DDR4_A04 P39,40,41,42 BA A2 v
I0_L14P_T2L_N2_GC_45_AH16 [~aig BANKT DDRZ ALERT B = BANK1_DDR4 TEN P39,40,41,42 ER INEi v
I0_L14N_T2L_N3_GC_45_AJ16 [~aAH14—BANKT DDRZ ACT B BANK1_DDR4_ALERT_B P39,40,41,42 % o %
10_T2U_N12_45_AH14 ar1g - — » BANK1_DDR4_ACT_B P39,40,41,42 » EANRT DORICAE B REGT VN )
10_L13P_T2L NO_GC_QBC 45 AH18 "AFf7  BANK1 DDR4_AO1 BANKT DDR4_RAS B AT —
I0_L13N_T2L_N1_GC_QBC_45_AH17 [Fagq7 > BANK1_DDR4_A01 P39,40,41,42 R706 % — — AN}
10_L12P_T1U_N10_GC_45_AK17 = — << CLK1_300MC_P P51 - 4R
IO L12NT1U N11-G0-45-AK16 Q.IJ(1196 CLK1_300MC_N 100 T2 GIKIT300MG N P81 _Q\IK DDR: Zﬁ*(r) R663 39.2 ,
10_T1U_N12_45_AJ19 5 5 : v
BANK1_DDR4_ODT BR BGO
10_L11P_T1U_N8_GC_45_AJ18 QJK1188 SANKT DDRAAGS BANK1_DDR4_ODT P39,40,41,42 AN}
10_L11N_T1U_N9_GC_45_AK18 S : 3 BANKT_DDR4_A06 P39,40,41,42
BA F{ESET B DDR4 RSIIPD 4./K S BANK1 DDR4 CKE
10_L10P_T1U_N6_QBC_AD4P_45_AL18 ﬁ:j? = i BANK1 DDR4 RESET B P39,404142 | AvoUT NOTE: - - L
I0_L10N_T1U_N7_QBC_ADAN_45_AL17 [-agq5 = = 3 BANK1_DDR4_A05 P39,40,41,42 - BANK1 DDR4 PAR R657 =%
I0_LOP_T1L_N4_AD12P_45_AK15 [~aT 15 BANK1 DDR4 BA1 BANK1_DDR4_ACT B R667 o 021
I0_LON_T1L_N5_AD12N_45_AL15 [Fa[1g =5 ; BANK1_DDR4_BA1 P39,40,41,42 BANKT DDRA-ALERT B ST AN |
I0_L8P_T1L_N2_AD5P_45_AL19 [~ari1g —== S BANK1_DDR4_CS_B P39,40,41,42 — — — AN}
10_L8N_T1L_N3_AD5N_45_AM19 [~ara4
10_L7P_T1L_NO_GBC AD13P_45. AL14 -2t PLACE THE 100 OHM
AM14 TERMINATION CLOSE BANK1 DDR4 ODT R669 39.2
I0_L7N_T1L_N1_QBC_AD13N_45_AM14 2576 , EANRT DDRACS B RETT— N\l
|O L6P TOU N10 ADGP 45 AP16 AP15 TO FPGA'S CLOCK —_ —_ — WL'_v
I0_LBN_TOU_N11_ADBN_45_AP15 —arires PINS.
P1V2_DDR I0_L5P_TOU_N8_AD14P_45_AM16 [~ari1e P1V2_DDR
- IO_L5N_TOU_N9_AD14N_45_AM15 [-aN1g -
10_L4P_TOU_N6_DBC_AD7P_45_AN18 [FaNT7
I0_LAN_TOU_N7_DBC_AD7N_45_AN17 [-amri7
AP17 I0_L3P_TOL_N4_AD15P_45_AM17 [-aN1g '
A6 | VCCO_45_AP17 IO_L3N_TOL_N5_AD15N_45_AN16 [-aNTg 2 2 " "
ARig| VCCO_45_AL16 10_L2P_TOL_N2_45_AN19 Fap1g rrot L €702 l l l l l
VCCO_45_AK19 10_L2N_TOL_N3_45_AP18 — C634 C572 €629 C628 €596
_45_ BANK1_DDR4_VRP_45
ﬁg]g VCCO_45_AH15 I0_TOU_N12_VRP_45_AP19 ﬁmi = — R704 240 * “I DNI ?g\?uF ?g\?uF ?g\?uF ?g\?uF
VCCO_45_AG18 10_L1P_TOL_NO_DBC_45_AN14 ap1s I
45 BANK1_DDR4_IO_AP14
ﬁg]‘; VCCO_45_AE14 I0_L1N_TOL_N1_DBC_45_AP14 QE}S BANKT DDRAVREE 45 5333 Bm SMD-0201 SMD-0201 SMD-0201 SMD-0201 SMD-0201
VCCO_45_AD17 VREF_45_AF19 - - =
LAYOUT NOTES: ) r7o2 L SO
Place these capacitors and resistors for DNI
XCKU040-2FFVA11561 VREF underneath the FPGA via array right =
FFVA1 156_35MM_35MM_1 MM next to the the via. C571 C575 C597
4.7uF 4.7uF = 47uF
L T 6.3V 6.3V 6.3V
DESIGN NOTES (Internal VREF) . SMD-0402 SMD-0402 | SMD-0402
Tying the VREF pin to ground

UG583 - Chapter 2 Memory Interface
For reference, this particular stackup results in an
inner signal layer propagation time of 169.5 ps/in.

1. Include package delay in routing constraints when determining signal trace lengths,
except where noted. Use the midpoint between the minimum and maximum values.

2. UltraScale device breakout specifications assume two signal routes between pads.
If routing one signal between pads, traces can be 39 Ohms instead of 50 Ohms

3. The maximum breakout routing length is 0.8 inches when routing two signals
between pads, and 1.2 inches when routing one signal between pads. If greater e
than 1.2 inches is needed in the breakout area, change to 3x spacing in the L1  2Zimces
trace area.

40 mil =
&0 mil =

169.5 ps/in:
0.1695 ps ==> 1 mil
1 ps ==> 5.8997 mil
+5 ps ==> +29 mil
1 trace
3. PCB must be tuned to offset the difference in propagation
times between the faster differential CK lines and the
relatively slower single-ended address lines.

0.1016mm
0.1524 mm

with a 499 to 2.0 k resistor.

4.0 mil trace width, 50 Q

ge—— 6.0 miltrace wadth, 35 O

.|||_
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P1vV2_DDR

Place these capacitors and resistors for
VREF underneath the FPGA via array right
next to the the via.

U548
R692
BANK 44 HP B DNI
XCKU040FFVA1156
10_L24P_T3U_N10_44_AN23 ﬁ,t‘gg’ gmﬂ%gg}ggg? < > BANK1_DDR4_DQ25 P40
I0_L24N_T3U_N11_44_AP23 [~ari>5 SANRKT DDRA TOAMZ5 PU < >> BANK1_DDR4_DQ27 P40
10_T3U_N12_44_AM25 [~3pog BANKT DDR4_DQ30 BANK1 DDR4 D o4
10_L23P_T3U_N8_44_AP24 |-a55= BANKT DDRZ DQ28 <» | _DQ30 P40
I0_L23N_T3U_N9_44_AP25 3555 SANKT DDRA DQS3 T S >>BAEQI1\JKSB?3RS_DQ2$ Ejo
I0_L22P_T3U_N6_DBC_ADOP_44_AP20 2557 BANKT DDR4 DQS3 C >2 _DDR4_DQS3_T P40
I0_L22N_T3U_N7_DBC_ADON_44_AP21 [—ARisg SANKT DDRA DQ2A S BANK1_DDR4_DQS3_C P40
10_121P_T3L_N4_AD8P_44_AM24 [~AN54 EANKT DDR4 DQZ6 >>  BANK1_DDR4_DQ24 P40
I0_L21N_T3L_N5_AD8BN_44_AN24 [zyis5 SANKT DDR4 DQ31 2 g; gmﬁ]_ggsj_ggg? .'32‘8
:8 385 gt Ni '2313 11 AAM%% Ny BANKT_DDR4_DAZ9 >> BANK1_DDR4_DQ29 P40
AM21 BANKT_DDR4_DM3 A\ —DURE
I0_L19P_T3L_NO_DBC_ADIP_44_AM21 —AR57 > BANK1_DDR4_DM3 P40
I0_L19N_T3L_N1_DBC_ADON_44_AN21
10_(18P_T2U_N10_AD2P_44_AL24 ﬁ:jg gﬁmﬁ]:gggj“:ggf; < > BANK1_DDR4_DQ21 P40
I0_L18N_T2U_N11_AD2N_44_AL25 [~A[55 SANKT DDR4 DQT6 < >> BANK1_DDR4_DQ17 P40
I0_L17P_T2U_N8_AD10P_44_AL22 [A[53 EANKT DDRA DQZ3 < >> BANK1_DDR4_DQ16 P40
I0_L17N_T2U_N9_AD10N_44_AL23 [~z 755 SANKT DDRA DQSZ T S >>BAEQI1\JKSBE3RS_D;12$ ijo
I0_L16P_T2U_N6_QBC_AD3P_44_AJ20 [~ait>G BANKT DDR4 DQS2 C < _DDR4_DQS2_T P40
I0_L16N_T2U_N7_QBC_AD3N_44_AK20 55 SANKT DDRA DQZ2 S BANK1_DDR4_DQS2_C P40
I0_L15P_T2[_N4_AD11P_44_AL20 [~Ayizg SANKT DDR4 DQT8 >> BANK1_DDR4_DQ22 P40
I0_L15N_T2L_N5_AD11N_44_AM20 [—ar55 EANKT DDR4 DQZ0 < >> BANK1_DDR4_DQ18 P40
I0_L14P_T2L_N2_GC_44_AK22 [—ag53 SANKT DDR4 DQTo < >> BANK1_DDR4_DQ20 P40
I0_L14N_T2L_N3_GC_44_AK23 —ap>= < >> BANK1_DDR4_DQ19 P40
10_T2U_N12_44_AK25
I0_L13P_T2L_NO_GC_QBC_44_AJ21 QJK2211 BANK] BBEQ‘ ,E())MiKﬂ >»  BANK1_DDR4_DM2 P40 R705 DNl |
I0_L13N_T2L_N1_GC_QBC_44_AK21 [—zH5% BANKT DDR4 DQTA I||-
I0_L'12P_T1U_N10_GC_44_AH22 >3 BANKT DDRZ DQT2 < »> BANK1_DDR4_DQ14 P39
I0_L12N_T1U_N11_GC_44_AH23 355 < >> BANK1_DDR4_DQ12 P39
10.T1U_N12_44_AF25 |2 755 BANK1_DDR4_DQ10
10_L11P_T1U_NB_GC_44_AJ23 2554 SANKT DDR4 DQ08 < > BANK1_DDR4_DQ10 P39
I0_L11N_T1U_N9_GC_44_AJ24 Aoz SANKT DDRA DQST T $>>BAEQI1\‘KI;D?3RS DC110$ Ppsg
I0_L10P_T1U_N6_QBC_AD4P_44_AH24 [~ 755 BANKT DDR4 DQST C < Qs 39
I0_L1ON_T1U_N7_QBC_AD4N_44_AJ25 —aeo7 EANKT DDR4 DQ09 S BANK1_DDR4_DQS1_C P39
I0_L9P_T1L_N4_AD12P_44_AG24 [~a555 BANKI DDRA DQT5 >> BANK1_DDR4_DQ09 P39
I0_LON_T1L_N5_AD12N_44_AG25 —AEs3====FANRT DORA DT 2 g; gmﬁ]_ggsj_ggﬁ Egg
||8 ll:gﬁ ﬂt “g AABgE jj ﬁgi e BANKT_DDR4_DQ13 >> BANK1_DDR4_DQ13 P39
AE2S, BANKT_DDR4 DM A\ DR
I0_L7P_T1L_NO_QBC_AD13P_44_AE25 |~AE>g > BANK1_DDR4_DM1 P39
I0ZL7N_T1L_N1_QBC_AD13N_44_AE26
IO_L6P_TOU_N10_ADBP_44_AF22 ﬁg‘é gﬁmﬁ]:gggj“:gggg < > BANK1_DDR4_DQO2 P39
I0_L6N_TOU_N11_ADEN_44_AG22 [~AE5>5 BANKT DDRA DQO4 <R Eﬁmﬂ_ggsz_gogg Egg
||8 ll:ssﬁ Igg “g Z\BEE 33 ﬁggg NG BANKT_DDR4_DAQ0 < » BANK1_DDR4_D800 P39
AG21 BANKT_DDR4_DQS0_T =N
I0_L4P_TOU_N6_DBC_AD7P_44_AG21 57 EANKT DDR4 DQS0 C >2 BANK1_DDR4_DQSO_T P39
P1V2_DDR I0_L4N_TOU_N7_DBC_AD7N_44_AH21 =555 SANKT DDR4 DQ05 BASK:\‘ K?DSSR?‘QSOOCSJ PPssg
1 LS To N ADier 4 1020 aean—w mors oy CX oA oonoocs b
AE2i voco 44 Ag24 0_L[2P TOL_ N2 44”AF20 |-aras BANKT_DDR4_DQ03 < >> BANK1_DDR4_DQ03 P39
AF21 o AG20 BANKT_DDR4_DQO1 PR
o5 | VCCO_44_AF21 I0_L2N_TOL_N3_44_AG20 ap54 BANKT DDRAVRP 72 ST < >> BANK1_DDR4_DQO1 P39
AJos | VCCO_44_AH25 I0_TOU_N12_VRP_44_AD24 2557 BANKT DDRA-DMO
g | VS0 N LTI B A0 P > BANKLORA DM
AN20 | 25 a4 AN2O VREF 44 AD23 | ADZ3 BANK1_DDR4_VREF 44 AD23 _ VREF
P1V2_DDR
XCKUO40-2FFVAT156] 8
FFVA1156_35MM_35MM_1MM 2
Res9 L B0
DNl T
o LAYOUT NOTES:
<
& R691 DNI
rReoo L B0
DNI
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P1V2_DDR

U54D
BANK 46 HP D -
=
XCKUO40FFVA1156 g
I0_L24P_T3U_N10_46_AL34 AL34 BANK1_DDR4._DQ62 < >> BANK1_DDR4_DQ62 P42
AM34 BANKT DDR4 DQ58 ¢ BANKI DDRA DO Pis
10 '-24|'E‘) %LL’J ’,“\11112 “‘1% i"égg AK33 BANKT DDR4 10_AK33 PU DNT - a
AM32 BANKT DDR4 DQ60
10_L23P_T3U_N8 46 AM32 |-an33 BANKT DDR4 DQ63 2 gg Eﬁﬂﬁ]—gggi—gggg Eﬁ
I0_L23N_T3U_N9_46_AN32 [-Nzg BANKT DDR4 DQS7 T BAMKY DDRA DOST T P
10_L22P_T3U_N6_DBC_ADOP_46_AN34 [-apaz BANKT DDRA-DQSTC S BaNKI_DDR4_DOS7T P42
10_L22N_T3U_N7_DBC_ADON_46_AP34 -AN37 BANKT DDRA- D6 ¢ 52 NK1DDRe DAST. G P42
N A A [APsT BANKT_DDR4_DO50 $ 33 BANKI DORA DS Pas
10_L20P_T3L_N2_AD1P_46_AN33 ANS33 BANK1_DDR4_DQ56 < >> BANK1_DDR4 DQ56 P42
I0O_L20N_T3L_N3_AD1N_46_AP33 AP33 BANK1_DDR4_DQ57 < >> BANK1_DDR4 DQ57 P42
AL32 BANKT DDR4 DM _DDRA4_|
I0_L19P_T3L_NO_DBC_AD9P_46_AL32 [arss > BANK1_DDR4_DM7 P42
I0_L19N_T3L_N1_DBC_ADON_46_AL33
AH34 BANK1 DDR4_DQ54
10_L18P_T2U_N10_AD2P 46 AH34 [-arss EANKT BDRA-DQ50 2 gg NI DDRe D050 pas
(OL17P T2U N8 AD10P 46 A1 |E] BANK1_DDR4_DQ48 < S5 BANKI DDR4 DQ48 P42
AH32 BANKT DDR4 DQ49 ¢ BANKI DDRA DOds Pis
10_L17N_T2U_N9_AD10N_46_AH32 [~Arj35 BANKT DRI DASE T 1 DANKI_DDR4-DQ43 P2
10_L16P_T2U N6_QBC_AD3P_46_AH33 [“3]33 BANKT DDRADASEC S BANK1 DDR4_DQS6 T P42
I0_L16N_T2U_N7_QBC_AD3N_46_AJ33 [FaJ30 BANKT DDRA QA3 ¢ 5y BANKIDDRE DASG G P2
Ry AN LN BANK1_DDR4_DQ52 < S5 BANKI DDR4 DQ52 P42
10 _L14P_T2L N2 GC 46 AK31 |Fanor BANK1_DDR4_DQ51 < > BANK1_DDR4_DQ51 P42
AK32 BANKT DDR4 DQ55 _DDR4 |
I0_L14N_T2L_N3_GC_46_AK32 [ari>g <SS BANK1_DDR4 DQ55 P42
10_T2U_N12_46_AH29 BANK1 DDR4 DMS
I0_L13P_T2L_NO_GC_QBC_46_AJ29 QJK%% > BANK1_DDR4_DM6 P42
I0_L13N_T2L_N1_GC_QBC_46_AK30
AL30 BANK1 DDR4_DQ40
10_L12P_T10_N10_GC_46_AL30 [-ariag BANKT DDRA DG <{>> BANK1_DDR4 DQ40 P41
10 L12N_T1U_N11_GC_46_AM30 [aprs] <SS BANK1 DDR4 DQ42 P41
10_T1U_N12_46_AM31
AL29 BANK1 DDR4 DQ44
I0_L11P_TTU_N8_GC_46 AL29 [Far>s BANKT DDRA DQ45 2 gg Eﬁﬂﬁ]—gggi—ggﬁg Eﬂ
10_L11N_T1U_N9_GC_46_AM29 [AN3g BANKT DRI DASE T 5 DANKTDDR Q45 Pat
10_L10P_T1U_N6_QBC_AD4P_46_AN29 230 BANKT DDRADASEC S BANK1_DDR4 DS T Pat
I0_L10N_T1U_N7_QBC_AD4N_46_AP30 [-ana~ BANKT DDRADOA7 ¢ 5y PRI DDRA DASS.C - Pa
o LLSE ﬂt Na-ADIoN 46 Nz [ANzs BANK1_DDR4_DQ43 < S5 BANK1_DDR4 DQ43 P41
10_L8P_T1L_N2_ADS5P_46 AP28 [-abad BANK1_DDR4_DQ45 < > BANK1_DDR4_DQ45 P41
10 L8N T1L_N3_AD5N 46_AP29 |-ar20 BANK1_DDR4_D1 < >> BANK1_DDR4_DQ41 P41
AN26 BANKT DDR4 DM5 _DDR4 |
10_L7P_T1L_NO_QBC_AD13P_46_AN26 [amoe > BANK1_DDR4_DM5 P41
I0_L7N_T1L_N1_QBC_AD13N_46_AP26
| AJ28 BANK1 DDR4 DQ36
I0_L6P_TOU_NT0_ADGP_46_AJ28 [aias BANKT BDRA- DO 2 gg AN DDRe Doae Pt
10 L6N_TOU_N11_AD6N 46_AK28 [aro~ BANKT DDRADQ37 $ 3 BANKIDDR4 DQ34 Puf
I0_L5P_TOU_N8_AD14P_46 _AH27 [Farisg BANKT DDRA Q32 $ 3 BANKIDDR4 DA% it
I0_L5N_TOU_N9_AD14N_46_AH28 a1 57 BANKT DRI DASA T 5 DANKTDDR4 DQs2 Pat
P1V2_DDR 10_L4P_TOU_N6_DBC_AD7P_46_AL27 A58 BANKT DORADQSAC S BANK1_DDR4 DOS4 T Pat
n O e o-hias [ARZS BANK1_DDR4_DQ33 < > BANKI_DDR4 DQ33 P41
AG28 _L3P_TOL_N4_, _46_ AR27 BANKT DDR4 DQ38 <% BANKI DOR4 DO P4t
Aja5| VCCO_46_AG28 I0_L3N_TOL_N5_AD15N_46_AK27 [~Atis6 BANKT DDRADQ39 $ % BANKIDDR4 DA3s Pt
25| VCCO_46_AJ32 10_L2P_TOL_N2 46 AM26 [ars7 BANKT DDRADQ35 $ % BANKIDDR4 DAds Pt
AL26 | VCCO_46_AK29 10_L2N_TOL_N3_46_AM27 ["5c55 BANKT_DDR4_VRP_46 PD 240 -DDR4_|
V33| VCCO 46 _AL26 10_TOU_N12_VRP_46_AG26 [~Afs6 SANKT DDRA DV
N30 VCCO_46_AM33 10_L1P_TOL_NO_DBC_46_AH26 [“Aj55 T T m—> BANK1_DDR4_DM4 P41
Apa7—| VCCO_46_AN30 IO_L1N_TOL_NT_DBC_46_AJ26 [“aG> BANKT DRI VREF 46 TREF
VCCO_46_AP27 VREF 46 _AG27
2
XCKUO40-2FFVAT1561 &
A >
FFVA1156_35MM_35MM_1MM P1v2_DDR
a b |
Re44 L 530
DNI T
LAYOUT NOTES: R R
3 Place these capacitors and resistors for
@g R645 DNI VREF underneath the FPGA via array right
next to the the via.
Re46 L 520
» DNI
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P1V2_DDR
R725
DNI
us4l
BANK 66 HP |
XCKUO040FFVA1156
10_L24P_T3U_N10_66_D13 3}3 gﬁﬂ%@ggﬂfﬁ ;; BANK2_DDR4_WE_B P43,44,45,46
I0_L24N_T3U_N11_66_C13 [~E715 BANKZ DDRATO H22 BANK2_DDR4_CKE P43,44,45,46
I0_T3U N12 66 E12 [ 273 BANK2_DDR4_A00
10_L23P_T3U_N8_66_A13 215 T 2 BANK2_DDR4_A00 P43,44,45,46
I0_L23N_T3U_N9_66_A12 [FF15— BANK2 DDRACK T FTORERETS BANK2 DDR4_BAO P43,44,45,46
10_L22P_T3U_N6_DBC_ADOP_66_F13 13 BANK2 DDR4_CK_C RV BANK2_DDR4_CK_T P43,44,45,46
I0_L22N_T3U_N7_DBC_ADON_66_E13 [~511~ EANR DORTAGS BANK2 DDR4_CK C  P43,44,45,46
I0_L21P_T3L_N4_AD8P_66_C11 5717 on = 2 BANK2_DDR4_A02 P43,44,45,46
I0_L21N_T3L_N5_AD8N_66_B11 [-512 A i 2 BANK2 DDR4_A08 P43,44,45,46
I0_L20P_T3L_N2_AD1P_66_C12 ["B15 AR RESE 2 BANK2_DDR4_A10 P43,44,45,46
I0_L20N_T3L_N3_AD1N_66_B12 [-E15 BANRK? DDRA-ATT— BANK2_DDR4_RAS_B P43,44,45,46
I0_L19P_T3L_NO_DBC_AD9P_66_E11 [F511 ===rmrRRrBOETPA 2 BANK2_DDR4_A11 P43,44,45,46
IO_L19N_T3L_N1_DBC_AD9N_66_D11 [513 BANKZ DDRA—BGO BANK2 DDR4_ PAR P43,44,45,46
10_L18P_T2U_N10_AD2P_66_J13 113 AR OORT CAS g BANK2_DDR4_BGO P43,44,45,46
10_L18N_T2U_N11_AD2N_66_H13 15 EANKODDRA—ATE— BANK2_DDR4_CAS_B P43,44,45,46
I0_L17P_T2U_N8_AD10P_66_L12 [15 on 09 2 BANK2_DDR4_A13 P43,44,45,46
I0_L17N_T2U_N9_AD10N_66_K12 13 A 03 2 BANK2_DDR4_A09 P43,44,45,46
10_L16P_T2U_N6_QBC_AD3P_66_L13 13 on o 2 BANK2 DDR4_A03 P43,44,45,46
10_L16N_T2U_N7_QBC_AD3N_66_K13 [717 on i 2 BANK2 DDR4_A12 P43,44,45,46
10_L15P_T2L_N4_AD11P_66_K11 [—j17 on N 2 BANK2 DDR4_A07 P43,44,45,46
I0_L15N_T2L_N5_AD11N_66_J11 13 A TEN ORI TEN P A95—. BANK2 DDR4_A04 P43,44,45,46
I0_L74P_T2L_N2_GC_66_H12 [-515 BANKZ DDRA-ALERT B — BANK2 DDR4_TEN P43,44,45,46
I0_L14N_T2L_N3_GC_66_G12 |15 BANKSDORIACT 5 { BANK2_DDR4_ALERT B P43,44,4546
10_T2U_N12_66_F12 [~ = — >> BANK2_DDR4 ACT B P43,44,4546 %
10_L13P_T2L_NO_GC_QBC_66_H11
I0_L13N_T2L_N1_GC_QBC_66_G11 g]g Lt > BANK2_DDR4_A01 P43,44,45,46 R724
I0_L12P_T1U_N10_GC_66_G10 -~ -
F10 CLK2_300MC_N 100
I0_L12N_T1U_N11_GC_66_F10 [g = — ——<
I0_T1U_N12_66_L9
I0_L11P_T1U_N8_GC_66_G9 Eg gm&%ggxﬁ?g BANK2_DDR4_ODT P43,44,45,46
IO_L11N_T1U_N9_GC_66_F9 75 P BANK2_DDR4_A06 P43,44,45,46
I0_L10P_T1U_N6_QBC_AD4P_86_K10 ~DDRA™ = BANK2_DDR4_RESET B P43,44,45,46 ;
IO_L10N_T1U_N7_QBC_AD4N_66_J10 j;o EANKZ DRI AS > BANK2_DDR4_AD5 P43.44.4546 SAYOUT NOTE:
15_LOP_TiL_N4_AD12P_66_J8 [ g— BANK2 DDRA4 BA1 e o o
I0_LON_T1L_N5_AD12N_66_H8 [—jg EANR  DDRFCS B ;; BANK2_DDR4_BA1 P43,44,45,46 .
[0_L8P_T1L_N2_AD5P_66_J9 g = —= BANK2_DDR4 CS B P43,44,4546 1O FPGA'S CLOCK
I0_L8N_T1L_N3_AD5N_66_H9 [5— PINS.
I0_L7P_T1L_NO_QBC_AD13P_66_L8 g
I0_L7N_T1L_N1_QBC_AD13N_66_K8 [~E15—
I0_L6P_TOU_N10_AD6P_66_E10 51g
I0_L6N_TOU_N11_ADBN_66_D10 g
10_L5P_TOU_N8_AD14P_66_D9 &g P1V2_DDR
10_L5N_TOU_N9_AD14N_66_C9 [ 515 T
P1V2_DDR I0_L4P_TOU_N6_DBC_AD7P_66_B10 ;
T I0_L4N_TOU_N7_DBC_AD7N_66_A10 3;0 ?Eiéf,ﬁa’i‘%%ﬁ 299
I0_L3P_TOL_N4_AD15P_66_D8 &g fe '
B13 I0_L3N_TOL_N5_AD15N_66_C8 [pg
e e o Kl e o B
Fé; VCoO 66 F11 10, TOU. 12, VRP-66-AB ,lc__\g BANK2 DDR4_VRP_67 R740 240 o I|I DNI
J12_| VCCO_66_C8 10_L1P_TOL NO_DBC 66 F8 zg— BANK2 DDR4 10 B14 R739 DNI I
K9 | VCCO_66_J12 I0_L1N_TOL_N1_DBC_86_E8 [T BANK2_DDR4_VREF 67 R741 DNI
VCCO_66_K9 VREF_66_L10 —_—
rR7a2 L §3°
XCKU040-2FFVATT56] LAYOUT NOTES: DNI

FFVA1156_35MM_35MM_1MM

Place these capacitors and resistors for
VREF underneath the FPGA via array right
next to the the via.

P1V2_DDR

L << CLK2_300MC_P P51
CLK2_300MC_N P51

C616
0.015UF ==
16V

BANK2_DDR4_CK_T R648 36 !

BANK2_DDR4_CK_C R647_\n___36

BANK2 DDR4_TEN R681 499

BANK2_DDR4_RESET B R632 470K ]

=
PDDR4_VTT_BANK2

BANK2 _DDR4_A00 R654 392
BA R0 2 |
BA R02 ‘
BA JAKS ‘
BA R0Z ,
BA A0S ‘
BA A0 .
BA R07 ‘
BA A0 ‘
BA A0 ‘
BA A :
BA ATT 2 .
BA ATZ ,
BA AT3 . ,
BANKZ_DDRZ_WE_B ,
BANKZ_DDR4_CAS_B RN —
BANK2_DDR4_RAS_B R676 V\/“r,

BANK2_DDR4_BAQ R630 39.2 ,
BANK2_DDR4_BAT1 R679 T 02—
BANRZ_DDR4_BGU R627_ 392
BANK2_DDR4_CKE R624 39.2
NN\ i——
BANK2 DDR4_PAR R652 02
BANK2_DDR4_ACT B RITNNA¥ —
BANKZ_DDR4_ALERT_B R683 .\ 02—
NN\ i——
BANK2_DDR4_ODT R623 39.2 ,
BANK2_DDRA4_CS B RIZEBAANI-: ¥ E—
NN\ i——
l Cc584 l C619 l C659 l C590 l 587
0.10uF 0.10uF 0.10uF 0.10uF 0.10uF
10V 10V 10V 10V 10V
SMD-0201 SMD-0201 SMD-0201 SMD-0201 SMD-0201
l C591 l C620 l Cc621
4.7uF 4.7uF 4.7uF
6.3V 6.3V 6.3V
SMD-0402 SMD-0402 SMD-0402

.|||_
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P1V2_DDR

R711
U54K DNI
BANK 68 HP K
XCKU040FFVA1156
10_L24P_T3U_N10_68_L19 |- BANK2_DDR4_DQ25 < »> BANK2_DDR4_DQ25 P44
_L24P_T3U_N10_68 | 18 BANK2 DDR4 DQ27
I0_L24N_T3U_N11_68_L18 |7 SANK>DORATO E12 <SS BANK2 DDR4_DQ27 P44
I0_T3U_N12_68_L17 —_—
_T3U_N12 68_ K16 BANK2 DDR4 DQ30
10_L23P T3U_N3 68 K16 [Hyqe BANK2 DDR4_DQZ8 $ % BANG DDA Dass bad
D B ABoras~ 10 19 BANKZ_DDR4_DQS3_T S BANK2_DDR4_DQS3_T P44
I0_L22P_T3U_N6_DBC_ADOP_68_J19 [<J7g BANKZ DDRA-DOS3C >2 BANK2 DDR_DQSS T P4
10_L22N_T3U_N7_DBC_ADON_68_J18 [ 7= BANKZ BORA-DQ2A K, BANK2 DDRe DAS3C. Pad
(O LN 7oL N5 ADEN 66 K18 | K12 BANKZ_DDR4_DAz6 <SS BANK2 DDR4 DQ26 P44
I0_L20P_T3L_N2_AD1P_68_K18 |ro BANKZ_DDR4_DQ31 < »> BANK2 DDR4_DQ31 P44
10 L20N_T3L_N3_ADIN_68 K17 (it BANKZ_DDR4_DQ29 >> BANK2_DDR4_DQ29 P44
_L20N_T3L_N3_AD1N_68 | J15 BANK2 DDR4 DM3 S _DDR4_|
I0_L19P_T3L_NO_DBC_AD9P_68_J15 [<Ji7 BANK2_DDR4_DM3 P44
I0_L19N_T3L_N1_DBC_ADON_68_J14
_L19N_T3L_N1_DBC_ADIN_68_ H19 BANK2 DDR4_DQ21
I0_L18P_T2U_N10_AD2P_68_H19 78 BANK2 DDRZ DQ17 égg Eﬁmg_gg;i_ggﬂ Eﬁ
0L 17 T2U"Ng AD10P 66 17 |-FLIZ LS RO Y < S5 BANK2 DDR4_DQ16 P44
P Ay 68~ H16 BANKZ_DDR4_DQ23 $S BANK2 DDR4_DQ23 P44
10_L17N_T2U_N9_AD10N_68_H16 [&1g BANKZ DORA-DQSZ T S o CANK2 DDR4 DQ23 Pa4
10_L16P_T2U_N6_QBC_AD3P_68_G19 [-F1g BANKZ DDRA DOSZC S BaNK2 DDRa DAS2 T Pa4
I0_L16N_T2U_N7_QBC_AD3N_68_F19 [-575 BANKZ BORA- DA K, BANK2 DDRe DAS2 C Pad
LIS TAL N5-ADT IN 65614 | 513 EA LS RO < S5 BANK2 DDR4_DQ1B P44
O - 68 F18 BANKZ_DDR4_DQ20 {5 BANK2 DDR4TDQ20 P44
10_L14P_T2L_N2_GC_68_F18 [FFq7 BANKZ BORA-DQT9 _DDR4_|
I0_L14N_T2L_N3_GC 68 F17 g <S> BANK2 DDR4_DQ19 P44
10_T2U_N12_68_H14
_T2U_N12_68_| G17 BANK2 DDR4_DM2
I0_L13P_T2L_NO_GC_QBC_68_G17 |-&75 BANKZ DDRZ 10 GT] >> BANK2_DDR4 DM2 P44 R723 DNI |
lO_L|1§NL_1T22F|>__P11LTGNC1_002%2?3_§1g E18 BANKZ_DDRZ_DQ1Z < > BANK2 _DDR4 DQ14 P43 ||I'
_L12P_T1U_N10_GC_68 | E17 BANK2 DDR4 DQ12 ~DORa"
I0_L12N_T1U_N11_GC_68_E17 [-&7g <SS BANK2 DDR4_DQ12 P43
I0_T1U_N12_68_C16
_T1U_N12_68_ E16 BANK2 DDR4_DQ10
10_L11P_T1U_N8_GC_68_E16 715 BANK2 DDRZ DQ08 é;g Eﬁmﬁ—ggsi—ggég Eig
I0_L11N_T1U_N9_GC_68 D16 [51g BANKZ DORA DQST T o CANK2 DDR4.DQOB Pd3
I0_L10P_T1U_N6_QBC_AD4P_68_D19 15 BANKZ DDRA-DQSTC S BANK2 DDR_DOS1.T Pd3
I0_L10N_T1U_N7_QBC_AD4N_68_D18 [~F1z BANKZ BORA-DA09 ¢ 55 PANK2 ODRA_DOSTC P4
IO_LOP_T1L_N4_AD12P_68_F15 g1z BANKZ BORA-DQTS <R BANKZ DDR4 DAY P40
L85 1L N2 ADSP-6 F15 | £15 BANKZ_DDR4_DAT1 <SS BANK2 DDR4 DQ11 P43
L8N T1L N3 AD5N 68 | D15 BANKZ_DDR4_DQ13 {5 BANK2 DDR4DQ13 P43
I0_L8N_T1L_N3_AD5N_68 D15 51z EANKZ DORA- DMV _DDR4_|
I0_L7P_T1L_NO_QBC_AD13P_68_D14 [~&77 >> BANK2_DDR4 DM1 P43
I0_L7N_T1L_N1_QBC_AD13N_68_C14 75 BANK2 DDR4 DQO2
I0_L6P_TOU_N10_AD6P_68_C18 =77 BANK2 DDRZ DQU6 égg Eﬁmg_gg;i_gggg Eig
|0 L5P-TOU N8 AD14P 65517 | BIZ P < S5 BANK2 DDR4_DQO4 P43
LBN_TOU_N9_AD14N 68 _B16 -2 EANK2 DDRA DGO { >> BANK2_DDR4_DQO0 P43
P1V2_DDR I0_L5N_TOU_NS |68 | c19 BANKZ_DDR4 DQSO0 T BAMKS DR DOSS T P
T I0_L4P_TOU_N6_DBC_AD7P_68_C19 [~g7g BANKZ DDRA-DQS0C S BANK2 DDR4_DQSO.T Pd3
I0_L4N_TOU_N7_DBC_AD7N_68_B19 g7z BANKZ BDRA-DA05 ¢ 55 PANK2 ODRA_DASO C P43
A6 I0_L3P_TOL_N4_AD15P_68 _B15 [~aq2 BANKZ BORA-DQ07 <R BANKZ DDR4 DACS P40
5771 VCCO_68_A16 I0_L3N_TOL_N5_AD15N_68_A15 [a15 BANKZ BORA-DA03 <R BANKZ DDR4 D07 P40
E14-| VCCO_68 D17 i0_L2P_TOL_N2_68_A19 [~a1g BANKZ BORA-DQ0T <R BANKZ DDR4 D3 P40
e e oo e B R .
_68_ _TOU_N12_VRP_68_ BANK2 DDR4 DMO
';13 VCCO_68_H15 I0_L1P_TOL_NO_DBC_68_B14 212 e > BANK2_DDR4_DM0 P43
16| VCCO_68 K19 I0_LIN_TOL_N1_DBC_68_A14 77— BANK2 DDR4_VREF66 VREF
VCCO_68_L16 VREF_68_L14
8
XCKU040-2FFVA1156l N
FFVA1156_35MM_35MM_1MM g P1v2 DOR
i 1V2_|
=
o
R727 L %{\,6,3
DNI T
LAYOUT NOTES: ) )
= Place these capacitors and resistors for
“' R726 DNI VREF underneath the FPGA via array right
. - next to the the via.
i R728 _L S04
DNI
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P1vV2_DDR

A26

U54J

BANK 67 HP ]
XCKU040FFVA1156

B23

VCCO_67_A26

C20

VCCO_67_B23

D27

VCCO_67_C20

E24

VCCO_67_D27

F21

VCCO_67_E24

VCCO_67_F21

I0_L24P_T3U_N10_67_H21
I0_L24N_T3U_N11_67_G21
I0_T3U_N12_67_H22
I0_L23P_T3U_N8_67_G22
I0_L23N_T3U_N9_67_F22
I0_L22P_T3U_N6_DBC_ADOP_67_G20
IO_L22N_T3U_N7_DBC_ADON_67_F20
I0_L21P_T3L_N4_AD8P_67_F23
I0_L21N_T3L_N5_AD8N_67_F24
I0_L20P_T3L_N2_AD1P_67_E20
I0_L20N_T3L_N3_AD1N_67_E21
I0_L19P_T3L_NO_DBC_AD9P_67_G24
I0_L19N_T3L_N1_DBC_ADON_67_F25
I0_L18P_T2U_N10_AD2P_67_D20
I0_L18N_T2U_N11_AD2N_67_D21
I0_L17P_T2U_N8_AD10P_67_B20
I0_L17N_T2U_N9_AD10N_67_A20
I0_L16P_T2U_N6_QBC_AD3P_67_C21
I0_L16N_T2U_N7_QBC_AD3N_67_C22
I0_L15P_T2L_N4_AD11P_67_B21
I0_L15N_T2L_N5_AD11N_67_B22
I0_L14P_T2L_N2_GC_67_E22
I0_L14N_T2L_N3_GC_67_E23
10_T2U_N12_67_A22
I0_L13P_T2L_NO_GC_QBC_67_D23
I0_L13N_T2L_N1_GC_QBC_67_C23
I0_L12P_T1U_N10_GC_67_D24
I0_L12N_T1U_N11_GC_67_C24
I0_T1U_N12_67_A23
I0_L11P_T1U_N8_GC_67_E25
I0_L11N_T1U_N9_GC_67_D25
I0_L10P_T1U_N6_QBC_AD4P_67_B24
IO_L10N_T1U_N7_QBC_AD4N_67_A24
I0_L9P_T1L_N4_AD12P_67_C26
I0_LON_T1L_N5_AD12N_67_B26
I0_L8P_T1L_N2_AD5P_67_B25
I0_L8N_T1L_N3_AD5N_67_A25
I0_L7P_T1L_NO_QBC_AD13P_67_E26
I0_L7N_T1L_N1_QBC_AD13N_67_D26
I0_L6P_TOU_N10_ADBP_67_A27
I0_L6N_TOU_N11_ADBN_67_A28
IO_L5P_TOU_N8_AD14P_67_D28
I0_L5N_TOU_N9_AD14N_67_C28
I0_L4P_TOU_N6_DBC_AD7P_67_B29
I0_L4N_TOU_N7_DBC_AD7N_67_A29
I0_L3P_TOL_N4_AD15P_67_E28
I0_L3N_TOL_N5_AD15N_67_D29
I0_L2P_TOL_N2_67_C27
I0_L2N_TOL_N3_67_B27
I0_TOU_N12_VRP_67_C29
I0_L1P_TOL_NO_DBC_67_F27
I0O_LIN_TOL_N1_DBC_67_E27
VREF_67_J20

XCKU040-2FFVA1156I

FFVA1156_35MM_35MM_1MM

P1V2_DDR
Zi
a
~
[*]
[t}
o
H21 BANK2 DDR4_DQ62
G21 BANK2 DDR4 DQ58 < 2> BANK2 DDR4_DQ62 P46
22 BANKZ DDR4 10 L17 PUDNT <K »> BANK2_DDR4_DQ58 P46
G22 BANK2 DDR4_DQ60
F22 BANK2_DDR4_DQ63 < 22 BANK2_DDR4_DQB0 P46
G20 BANK2_DDR4_DQS7 T < >> BANK2_DDR4_DQ63 P46
F20 BANK2_DDR4_DQ57_C S BANK2_DDR4_DQS7_T P46
F23 BANK2 DDR4 DQ61 BANK2_DDR4_DQS7_C P46
F24 BANKZ_DDR4_DQ59 < 22 BANK2 DDR4_DQ61 P46
E20 BANKZ_DDR4_DQ56 < 22 BANK2 DDR4_DQ59 P46
E21 BANKZ_DDR4_DQ57 < 22 BANK2 DDR4_DQ56 P46
G24 BANK2_DDR4_DM7 <{ >> BANK2 DDR4 DQ57 P46
£25 = = > BANK2_DDR4_DM7 P46
D20 BANK2 DDR4_DQ54
D21 BANK2 DDR4 _DQ50 < 2> BANK2 DDR4_DQ54 P46
B20 BANK2 DDR4 DQ48 < 22 BANK2 DDR4_DQ50 P46
A20 BANK2 DDR4 _DQ49 < 22 BANK2 DDR4_DQ48 P46
Ca1 BANK2 DDR4 DQS6 T < >> BANK2 _DDR4_DQ49 P46
c22 BANK2_DDR4_DQS6_C S BANK2_DDR4_DQS6_T P46
B21 BANK2 DDRZ4 DQ53 BANK2_DDR4_DQS6_C P46
B22 BANKZ_DDR4_DQ52 < 22 BANK2 DDR4_DQ53 P46
E22 BANKZ_DDR4_DQ51 < 22 BANK2 DDR4_DQ52 P46
E23 BANKZ_DDR4_DQ55 < 22 BANK2 DDR4_DQ51 P46
v et <SS BANK2 DDR4_DQ55 P46
BANK2 DDR4 DM6
833 = = > BANK2_DDR4_DM6 P46
D24 BANK2 DDR4_DQ40
Co4 BANK2_DDR4_DQ42 < BANK2 DDR4_DQ40 P45
253 et <SS BANK2 DDR4_DQ42 P45
E25 BANK2 DDR4_DQ44
D25 BANK2 DDR4 DQ46 < 2> BANK2 DDR4_DQ44 P45
B24 BANK2 DDR4 DQS5 T < >> BANK2 _DDR4_DQ46 P45
A24 BANKZ DDR4 DQS5 C S BANK2_DDR4_DQS5_T P45
C26 BANK2 DDR4 DQ47 BANK2_DDR4_DQS5_C P45
B26 BANK2 DDR4 DQ43 < 2> BANK2 DDR4_DQ47 P45
B25 BANK2 DDR4 DQ45 < 22 BANK2 DDR4_DQ43 P45
A25 BANK2 DDR4 DQ41 < 22 BANK2 DDR4_DQ45 P45
58 S ANKS DORADIE <SS BANK2 DDR4_DQ41 P45
D26 = = > BANK2_DDR4 DM5 P45
A7 BANK2 DDR4_DQ36
A28 BANK2 DDR4 DQ34 < 2> BANK2 DDR4_DQ36 P45
D28 BANK2 DDR4 DQ37 < 22 BANK2 DDR4_DQ34 P45
c28 BANK2 DDR4 DQ32 < 22 BANK2 DDR4_DQ37 P45
B29 BANK2 DDR4 DQS4 T < >> BANK2 _DDR4_DQ32 P45
A29 BANK2 DDR4 DQS4 C S BANK2_DDR4_DQS4_T P45
E28 BANK2 DDR4 DQ33 BANK2_DDR4_DQS4_C P45
D29 BANK2 DDR4 DQ38 < 2> BANK2 DDR4_DQ33 P45
c27 BANK2 DDR4 DQ39 < 22 BANK2 DDR4_DQ38 P45
B27 BANK2 DDR4 DQ35 < 22 BANK2 DDR4_DQ39 P45
C29 BANKZ DDR4 VRP 68 po 740 << »> BANK2_DDR4_DQ35 P45
F27 BANK2 DDR4 DM
E27 BANK2_DDR4_I0_A14 PO ONT BANK2_DDR4_DM4 P45
J20 BANK2 DDR4 VREF 68 VREF
00
©
o
o
- P1V2_DDR
Z|<
Bl
,
R715 L Bt
ol LAYOUT NOTES: )
ol R713 DNI Place these capacitors and resistors for
VREF underneath the FPGA via array right
L c720 hext to the the via.
Bui- = ONI
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P1V8_FPGA

T21

US4E

BANK 47 HP

E

XCKU040FFVA1156

u28

VCCO_47_T21

V25

VCCO_47_U28

W22

VCCO_47_V25

AA26

VCCO_47_W22

AB23

VCCO_47_AA26

AC20

VCCO_47_AB23

VCCO_47_AC20

I0_L24P_T3U_N10_47_V26
I0_L24N_T3U_N11_47_W26
I0_T3U_N12_47_U29
I0_L23P_T3U_N8_47 V29
10_L23N_T3U_N9_47_W29
I0_L22P_T3U_N6_DBC_ADOP_47_U26
I0_L22N_T3U_N7_DBC_ADON_47_U27
10_L21P_T3L_N4_ADSP_47 W28

P47
P47
P48
P48
P49
P49

EC1_LED1
EC1_LED2
EC2_LED1
EC2_LED2
EC3_LED1

IO_L21N_T3L_N5_AD8N_47_Y28 [joa—

I0_L20P_T3L_N2_AD1P_47_U24

EC3_LED2
R878

o

I0_L20N_T3L_N3_AD1N_47_U25 [~y57—

I0_L19P_T3L_NO_DBC_AD9P_47_V27
IO_L19N_T3L_N1_DBC_ADIN_47_V28

R879

o

> FPGA_IO_U24 P55

10_L18P_T2U_N10_AD2P_47_V21 x5~

I0_L18N_T2U_N11_AD2N_47_W21
I0_L17P_T2U_N8_AD10P_47_T22
10_L17N_T2U_N9_AD10N_47_T23

I0_L16P_T2U_N6_QBC_AD3P_47_V22
I0_L16N_T2U_N7_QBC_AD3N_47_V23
I0_L15P_T2L_N4_AD11P_47_U21
I0_L15N_T2L_N5_AD11N_47_U22
10_L14P_T2L_N2_GC_47 W25
I0_L14N_T2L_N3_GC_47_Y25
10_T2U_N12_47_Y21
I0_L13P_T2L_NO_GC_QBC_47_W23
I0_L13N_T2L_N1_GC_QBC_47_W24
I0_L12P_T1U_N10_GC_47 AA24
I0_L12N_T1U_N11_GC_47_AA25
I0_T1U_N12_47_Y22
10_L11P_T1U_N8_GC_47_Y23
I0_L11N_T1U_N9_GC_47_AA23

I0_L10P_T1U_N6_QBC_AD4P_47_AB21

I0_L10N_T1U_N7_QBC_ADAN_47_AC21
IO_L9P_T1L_N4_AD12P_47_AA20
IO_LON_T1L_N5_AD12N_47_AB20

I0_L8P_T1L_N2_AD5P_47_AC22
I0_L8N_T1L_N3_AD5N_47_AC23
I0_L7P_T1L_NO_QBC_AD13P_47_AA22

I0_L7N_T1L_N1_QBC_AD13N_47_AB22
I0_L6P_TOU_N10_ADBP_47_AB25
I0_L6N_TOU_N11_AD6N_47_AB26
I0_L5P_TOU_N8_AD14P_47_AA27
I0_L5N_TOU_N9_AD14N_47_AB27

I0_L4P_TOU_N6_DBC_AD7P_47_AC26
I0_LAN_TOU_N7_DBC_AD7N_47_AC27
IO_L3P_TOL_N4_AD15P_47_AB24
I0_L3N_TOL_N5_AD15N_47_AC24
I0_L2P_TOL_N2_47_AD25
I0_L2N_TOL_N3_47_AD26
I0_TOU_N12_VRP_47_AA28
10_L1P_TOL_NO_DBC_47_Y26
I0_L1N_TOL_N1_DBC_47_Y27
VREF_47_V24

AC2
AA2

> FPGA_UART_SOUT

LS1021A_QSPI_B_CS0

LS1021A_QSPI_B_CLK
> LS1021A_QSPI_B_I00
> LS1021A_QSPI_B_IO1

<SS Ls1021A_QSPI B 102

> LS1021A_QSPI_B_l03
CLK5R_100M_P
CLK5R_100M_N

LS1021A_RSTREQ_RB
AB20 2 LS1021A_SLEEP

[ACZ %%

AB2
AC2
AD25

AD26

AA28

Vo
V24
et

XCKU040-2FFVA1156I

FFVA1156_35MM_35MM_1MM

LS1021A_IFC_ADDR26
LS1021A_IFC_ADDR27

> FPGA_IO_V27 P55

P52

P18

P18
P18
P18
P18
P18
P51
P51

P20
P20

P18
P18

US4F
BANK 48 HP F
XCKU040FFVA1156
I0_L24P_T3U_N10_48 V31 gt
I0_L24N_T3U_N11_48_W31 [~735—
01255 30 Ne-do-tig |02 FPGA_LVDS LZ3P PSS
I0_L23N_T3U N9 48 /34 [~yay FPGA_LVDS_L23N P55
Y31 -
I0_L22P_T3U_N6_DBC_ADOP_48_Y31 (735 FPGA_LVDS_L22P P55 6
I0_L22N_T3U_N7_DBC_ADON_48_Y32 |~/35 FPGA_LVDS_L22N P55
I0_L21P_T3L_N4_AD8P_48_V33 |37 FPGA_LVDS_L21P P55 LVDS
I0_L21N_T3L_N5_ADBN_48_W34 |35 FPGA_LVDS_L21N P55 PAIRS
I0_L20P_T3L_N2_AD1P_48_W30 [~73g FPGA_LVDS_L20P P55 —> PAT
IO_L20N_T3L_N3_AD1N_48_Y30 [~733 FPGA_LVDS_L20N P55 =
I0_L19P_T3L_NO_DBC_ADYP_48_W33 [~733 FPGA_LVDS_L19P P55
IO_L19N_T3L_N1_DBC_ADIN_48_Y33 [A533 FPGA_LVDS_L19N P55
1O_L18P_T2U_N10_AD2P_48_AC33 [FA533 FPGA_LVDS_L18P P55
T e <% S o
I0 L17N"T2U N9_AD1ON 48 AB34 Ao < 20 LS1021A_GPIO1_16 P20
0_L16P_T2U N6 QBC_AD3P_48 AA29 [R852 < 22 LS1021A_GPIO1_21 P20 => ARM
AB29
I0_L16N_T2U_N7_QBC_AD3N_48_AB29 A&7z < >> LS1021A_GPIO1_19 P20
I0_L15P_T2_N4_AD11P_48_AC34 [-A5x3z
IO_L15N_T2L_N5_AD1IN_48_AD34 F2E=y  1pps IN
I0_LT4P_T2L_N2_GC_48_AB30 [-Agx] =
IO_L14N_T2L_N3_GC_48_AB31 FaA33
10 T2U N12748 AA33 3335 1ppS OUTI
I0_L13P_T2L_NO_GC_QBC_48_AA32 [Ag35 >>  1PPS_OUT1 P20
IO_L13N_T2L_N1_GC_QBC_48_AB32 [-Ac31
I0_L12P_T1U_N10_GC_48_AC31 [FAG35 < RTC_32_768M P20
IO_L12N_T1U_N11_GC_48_AC32 [-aF37
I0_T1U_N12_48_AE31 [—a53g
I0_L11P_T1U_NB_GC_48_AD30 |-Apas. 17s oL >>  1PPS_OUT2 P55
IO_L11N_T1U_N9_GC_48_AD31 [FAE33
I0_L10P_T1U_N6_QBC_AD4P_48_AE33 |-AF3s
IO_L10N_T1U_N7_QBC_ADAN_48_AF34 —AE=>
IO_LOP_T1L_N4_AD12P_48_AE32 [~aF35 >>  FPGA_OPAT_PWRCTL P55
IO_LON_T1L_N5_AD12N_48_AF32 |[-a==%
IO_L8P_T1L_N2_AD5P_48_AF33 a5z
IO_L8N_T1L_N3_AD5N_48_AG34 [FA537
I0_L7P_T1L_NO_QBC_AD13P_48_AG31 [“a537
I0_L7N_T1L_N1_QBC_AD13N_48_AG32 [aF35
IO_L6P_TOU_N10_AD6P_48_AF30 [FA535
I0_L6N_TOU_N11_ADBN_48_AG30 [~A55g
I0_L5P_TOU_N8_AD14P_48_AD29 aE55 gg FPGA1V8_B48_W31 P20
I0_L5N_TOU_N9_AD14N_48_AE30 [~aF5g FPGA1V8_B48 V32 P20
P1V8_FPGA I0_L4P_TOU_N6_DBC_AD7P_48_AF29 2555 <R FPGA_GPIOO P55
T I0_L4N_TOU_N7_DBC_AD7N_48_AG29 ~Acog <R FPGA_GPIO1 P55
W32 IO_L3P_TOL_N4_AD15P_48_AC28 [-ADos <R FPGA_GPIO2 P55
Y59 | VCCO_48_W32 IO_L3N_TOL_N5_AD15N_48_AD28 [~AE>g <R FPGA_GPIO3 P55
B33 | VCCO_48_Y29 10_(2P_TOL_N2_48_AE28 [~AFog <R FPGA_GPIO4 P55
C30 | VCCO_48_AB33 I0_L2N_TOL_N3_48_AF28 [~A=5g <R FPGA_GPIO5 P55
ADo7 | VCCO_48_AC30 I0_TOU_N12_VRP_48”AC29 [FAE57 <R FPGA_GPIO6 P55
AE34 | VCCO_48_AD27 I0_L1P_TOL_NO_DBC_48_AE27 [~AF57 FPGA PBSW2 <» FPGA_GPIO7 P55
A3 | VCCO_48_AE34 IO_LIN_TOL_N1_DBC_48_AF27 —aA30 =
VCCO_48_AF31 VREF_48_AA30 [———
DNI
XCKUO40-2FFVATT56] Sw2
FFVA1156_35MM_35MM_1MM FSMSM
1 575 2 FPGAPBSW2 | _ R361 470K | pryg ARM
C226 | 1uF |||.
= I 35v
P1V8_FPGA
T P1V8_FPGA
'||| C546 || O4UF
| 16V
DNI DNI R591
J7 u45 470K
874370243 SN74LVC1GO7DCKR L S1021A
1 J7_1PPS_IN 1PPS_OUT1
— IN vee IRQO
] 4 1PPS_IN CNTR
87437_02_ST_SMD —I> out FPGA_32K768 RTC
- — 1 Ne

SC-70-5

DESIGN NOTES (SN74LVCGO7DCKR)
Vih (min) = 1.17V
Vil (max) = 0.63V
Isink(max) = 32mA
32.768 kHz
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NOT USED PCIE 2 10GE - CHANNEL A & B
U540 U54N
U54L
GTH B227 - Q-X0Y3 GTH B226 - Q-X0Y2 GTH B224 X0Y0
XCKUO040FFVA1156 O XCKUO040FFVA1156 Replaced with High Q, Low Loss caps by ATC - Q- No need for AC coupled caps: R437-R440 and C442-R448,
since SFP+ module®s TX/RX signals are ac-coupled.
XCKUO040FFVA1156
0 MGTHTXP3_227_G4 gg - MGTHTXP3_226_R4 Sg iggﬁigfﬁ gggg g' o g¥ ; PCIE_X0Y2_TX3C_P P17 AKG
= MGTHTXN3_227_G3 [ = MGTHTXN3_226_R3 |55 OV2 RGP Co94 0T0F &V PCIE_X0Y2_TX3C_N P17 MGTHTXP3_224_AK6 [~ags ; CHB_10G_TX3_P P50
g MGTHRXP3_227_F2 |5 g MGTHRXP3_226_P2 p7 OV RN 5593 OTuF &V <S PCIE_X0Y2 RX3C_P P17 Q MGTHTXN3_224_AK5 |75z CHB_10G_TX3_N P50
» MGTHRXN3_227_F1 » MGTHRXN3_226_P1 = = - PCIE_XO0Y2_RX3C_N P17 (=) MGTHRXP3_224_AJ4 AJ3 S CHB_10G_RX3_P P50
J4 U4 XOY2 TX2 P C884 1| OAUF__ 16V - MGTHRXNS_224 AJ3 CHB_10G_RX3_N P50
< MGTHTXP2_227_J4 —j— o MGTHTXP2_226_U4 Fim——xX0vo TX2 N &853 OTUF——T6v ; PCIE_X0Y2_TX2C_P P17 AL4
- MGTHTXN2_227_J3 [z = MGTHTXN2_226_U3 [ OV2 RGP Co91 0T0F &V PCIE_X0Y2_TX2C_N P17 MGTHTXP2_224_AL4 a3 ; CHA_10G_TX2_P P50
g MGTHRXP2_227_H2 [ g MGTHRXP2_226_T2 |7 OV RN 597 OTuF &V <$ PCIE_X0Y2 RX2C P P17 g MGTHTXN2 224_AL3 AR5 CHA_10G_TX2_N P50
> MGTHRXN2_227_H1 [—X » MGTHRXN2_226_T1 = = - PCIE_XO0Y2_RX2C_N P17 (=) MGTHRXP2_224_AK2 AK1 S CHA_10G_RX2_P P50
L4 W4 X0Y2 TX1 P C881 1| OAuF__ 16V = MGTHRXN2 224 AK1 CHA_10G_RX2_N P50
) MGTHTXP1_227_L4 |13 . MGTHTXP1_226_ W4 mpm——xovo TXT N G852 OTUF——T6v ; PCIE_X0Y2_TX1C_P P17 TO LS1021A AMG
= MGTHTXN1_227_L3 K2 > MGTHTXN1_226_W3 V2 XOY2 RX1 P C290 0' uF BV PCIE_XO0Y2_TX1C_N P17 SERDES MGTHTXP1_224_AM6 W
> MGTHRXP1_227_K2 g7 ) MGTHRXP1_226_V2 7 OVo RXT N &589 0AuE Tov 55 PCIECXOY2RXIC_P P17 > MGTHTXN1_224_AMS5 [—ani><
» MGTHRXN1_227_K1 > MGTHRXN1_226_V1 = = - PCIE_XO0Y2_RX1C_N P17 § MGTHRXP1_224_AM2 W
= MGTHRXN1_224 AM1 [—X
N4 AA4 X0Y2 TX0 P C879 0.1uF 6V S - -
N MGTHTXPO_227_N4 N3 © MGTHTXPO_226_AA4 mAR3—X0Y2 TXO N C880 OTuF 16V PCIE_X0Y2_TX0C_P P17 T0 LS1021A AN4 _ XOYO TXO P C909 0.01uF__16V__10GE _LPTX0 P
T MGTHTXNO_227_N3 > i MGTHTXNO_226_AA3 75 ——X0v>-RX0 P Gog7 RIS PCIE_X0Y2_TXOC_N P17 SERDES MGTHTXPO_224_AN4 FANZ—X0Y0-TXO N 6908 — .
— — - o _ | u \/ | | DESIGN NOTES:
P MGTHRXPO_227_M2 I~ e MGTHRXPO_226_Y2 [~y7 X0Y2 _RX0 N C288 T T oo  PCIE_X0V2 RX0C P P17 > MGTHTXNO_224_AN3 —Ap5—X0Y0 RX0 P__C906 uF 16V | LOOP BACK TEST
< MGTHRXNO_227_M1 P MGTHRXNO_226_Y1 —_ : PCIE_X0Y2_RXOC_N P17 = MGTHRXPO_224_AP2 A5 —X0YO-RX0-N G907 e e I
X MGTHRXNO_224_AP1 —
x | wereercuron 227 po |2 % | worercuan 20 e OV MSREHO T Ol G0N I8¢ cuom o per ox oo,
%) MGTREFCLKON_227_P5 M6 %) MGTREFCLKON_226_V5 T6 = = 11 - CLKOR_100M_N P51 Fr LVDS driver 5 MGTREFCLKOP_224_AF6 AE5 >2 CLK2_156MC_P P51
[T MGTREFCLK1P_227_M6 M5 [T MGTREFCLK1P_226_T6 W ) MGTREFCLKON_224_AF5 AD6 XOY0_MGTREFCLKI P__C877 | 001uF _16vV CLK2_156MC_N P51
w MGTREFCLK1N_227_M5 w MGTREFCLK1N_226_T5 [—— IL | MGTREFCLKIP_224”AD6 [FAps —X0Y0 MGTREFCLKT N G878 |':0:01u,: 16V AC COUPLED
14 14 E MGTREFCLK1N_224_AD5 = = |
XCKUO040-2FFVA11561
XCKU040-2FFVA11561 FFVA1156_35MM_35MM_1MM
FFVA1156_35MM_35MM_1MM XCKU040-2FFVAT1561
FFVA1156_35MM_35MM_1MM
TEST ONLY
U54P U54M
GTH B228 - Q-X0Y4 P ) Replaced with High Q, Low Loss caps by ATC GTH B225 - Q-X0Y1
XCKUO040FFVA1156 10 PAT XCKUO040FFVA1156
Yova TX3 P ~ MOST CRITICAL
o MGTHTXP3_228_B6 56 = = €201 0.0 u; 6v MODEM_11G3_TX3_P P55 MGTHTXP3_225_AC4 HACM
B5 X0Y4 TX3 N__C202 0.0Tu 6V INTENTIONAL DIFF ~ AC3
T MGTHTXN3 228 B5 [A7XoY4 RX3 P 6203 0 OTuF 16V MODEM_11G3_TX3 N P55 o\ o npnen e = MGTHTXN3_225_AC3 [-ag5 =
> MGTHRXP3_228_A4 [Faz—X0YZ RX3 N Ga04 OOTUF—Tev <5 MODEM_11G3_RX3_N P55 - MGTHRXP3 225 AB2 |-apa~
< MGTHRXN3_228_A3 — . MODEM_11G3_RX3_P P55 P MGTHRXN3_225_AB1 [——x
[} MGTHTXP2_228_C4 8; MGTHTXP2_225_AE4 ﬁEg
- MGTHTXN2_228_C3 B2 g MGTHTXN2_225_AE3 HADZ
; MGTHRXP2_228 B2 B1 o MGTHRXP2_225_AD2 HAD'I
» MGTHRXN2_228_B1 ova Tx1 b ) A Tt B TEST ONLY x MGTHRXN2_225 AD1 [—X
N~ MGTHTXP1_228_D6 D6 = = 895 0.0 u; 6v = = MGTHTXP1_225_AG4 HAG“
D5 XO0Y4 TX1 N C894 0.01u 6V SMA_TX1_N [Te) AG3
> MGTHTXN1_228 D5 "5 —X0v4 RX1 P__C8o7 0.01uF_16V SMA_RXT_P SMA_RX1_P > MGTHTXN'_225_AG3 [aF5 =
> MGTHRXP1_228_D2 = = o = = 0 < - - MGTHRXP1_225_AF2 zg1xX
=) —£25_ D1___X0Y4 RX1_N__C896 0.01uF__16V SMA_RX1_N SMA_TX1_P o _225_, AFT
» MGTHRXN1_228_D1 1 @ J16 DNI 0 < x MGTHRXN1_225 AF1 [—X
© MGTHTXPO_228_F6 |-EE—XOY4. TX0 P 891 0.01uF_ 16V MODEM_LPTXO P 142-0711-201 1 @ J13 DNI MGTHTXPO_225_AH6 [-aHE
F5 X0Y4 TXO N C889 0.01u 6V LOOP BACK TEST | 142-0711-201 < AH5
- MGTHTXNO_228_F5 E4  XOYZ RXO P C892 0.01uF N © MGTHTXNO_225_AH5 [—zm5X
> _RX0_ O1uF__ 16V | > AH2
) MGTHRXPO_228_E4 ["F3—0v4 RX0 N __C893 0.0TuF_16V__MODEM LPTX0 N B () MGTHRXPO_225_AH2 [PaH7 ¢
< MGTHRXNO_228_E3 Sm— - — — X MGTHRXNO 225 AH1 [——x
SMD_SMA_ST
SMD_SMA_ST
5 MGTREFCLKOP_228_K6 ﬁg >2 CLK1_200MC_P P51 5 MGTREFCLKOP_225_AB6 %
MGTREFCLKON_228_K5 CLK1_200MC_N P51 SMA RX1 N MGTREFCLKON_225_AB5 [—v& <
8 MGTREFCLK1P_228_H6 H6 XOv4 REFCLKIP C888 )1 00TuF 16V © <« I E MGTREFCLK1P_225_Y6 (i
H5 X0Y4 REFCLKTN  C887 | 0.01uF 16V AC COUPLED SMA_TX1_N Y5
17] MGTREFCLK1N_228_H5 ] Er LVDS driver 1 J15 DNI 0 < 17] MGTREFCLK1N_225_Y5 [—x
4 @ 4
142-0711-201 1 @ J12 DNI
XCKUO040-2FFVA11561 «~ - 142-0711-201 MGTAVGE ——— IBUFDS_GTE3/4
FFVA1156_35MM_35MM_1MM ~ ™ XCKU040-2FFVA11561
R764 FFVA1156_35MM_35MM_1MM L[ o Lol
STREFCLKP il ATHEY4_CHANNEL of
67 48 46 SMD_SMA_ST DNI dssl'Si i GTHEY COMMON
SMD_SMA_ST " i
68 47 44 | iiw-l-mwm-wm—m- N"”!‘S:‘j MGTAVEG
SIGNAL CHARACTERIZATION=— GTH INPUT CLOCKS
66 45 = Min | Typ | Max |Units | Notes: CEB — = oonz
64 Viore 250 2000| mV |Differential p-p input voltage ( = single end p-px 2 Rutorved —
Ry - | 100 Q) |Differential inpeit resistance
REFCLK_HROW CK SEL
11.3G PCle 10GE Cexr 10 nF | Reguired external AC coupling capacitor TROATE 3. 01 1G41E
Vemourac 800 | MV | Commor Mode Output Voltage (AC coupled) Figure 2-1:  Reference Clock Input Structure
228 | 227 | 226 | 225 | 224 i d
Edge Cconn LS1021A SFP+ Title
- L]
s PG35: FPGA'S 11.3G/10GE/PCIE INTF
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U54Q
P1VO_MGTAVCC DESIGN NOTES (VCCAUX)
T For HP 1/0 banks with a VCCO of 1.8V and separated
BANK MGTAVCC Q _MGTAVC(_: VCCO and VCCAUX_10 power supplies, the IL maximum
current is 70 pA
XCKU040FFVA1156 l c890 l c854 l c852 l c857 Caps deleted due to lack of space:
C487,C488,C489,C490,C491,C492,C493,C494
MGTAVCC_R_AN6 ﬁfg 100UF == 100UF 100UF 100UF MFG# C3216X6S06107M160AC NEED SEPARATE PWR
MGTAVCC_R_AL6 [~A7a v av (OR FILTER) FOR THIS
S MGTAVCC_R_AJ6 a5 BANK POWER ?7?7?
o MGTAVCC_R_AG6 [~Agg
e MGTAVCC_R_AE6 [acs — Us4v
- MGTAVCC_R_AC6 [~ 1 -
n MGTAVCC_R_W6 P1V8_FPGA
: MGTAVCC_R_U6 gg BANK 224 BANK 225 BANK 226 BANK VCCAUX \/ -
MGTAVCC_R_C6 » .
a MGTAVCC_R_E6 gg XCKUO040FFVA1156
= MGTAVCC_R_G6 |5 c797 €801 C815 C796 C799 C808 €800 C794 c821
7 MGTAVCC_R_J6 g 0. 47UF 0.22uF == 0.22uF == 4.7uF 0.47UF == 0.22uF —= 4.7uF 0.47UF == 0.22uF GRVLS5R71C224KAL2D U8 VCCAUX
o MGTAVCC R N6 [Tp 10 16V 16V 6.3V 10V 16V 6.3V 10V 16V VCCAUX_U8 [Fs » » 2 2 2
o MGTAVCC_R_L6 04 02 BGA | 0402 BGA | 0402 BGA | 0402 BGA| 0402 BGA | 0402 BGA | 0402 BGA| 0402 BGA | 0402 BGA GRM155R61A474KELSD 2 VCCAUX_W8
— = 0 — AA8
| ° ° . VCCAUX_AA8 [—acg C609 C709 C712 €805 c717 c807
< GROUND — — — -~ VCCAUX ACS8 100UF 4.7uF 4.7uF 4.7uF 4.7uF 4.7uF
= P29 = = = - 4V 6.3V 6.3V 6.3V 6.3V 6.3V
< MGTAVCC_L_P29 |57 N18 0402 BGA| 0402 BGA| 0402 BGA| 0402_BGA| 0402_BGA
T MGTAVCC_L_N31 VCCAUX_IO_N18 o * . *
= MGTAVCC L J31 (s BANK 227 BANK 228 VCCAUX 10 M19 [P =
(O] MGTAVCC_ L H29 55 . » » » . VCCAUX_IO_P19 Frzg -
MGTAVCC_L_F30 [£371 VCCAUX_I0_R20 [—7g
MGTAVCC_L_E31 c817 C822 C806 c819 cs818 cs814 > VCCAUX_IO_T19 |70
— 4.7uF 0.47UF 0.22uF 4.7uF 0.47UF 0.22uF < VCCAUX 10 U20
= 6.3V 10V 16V 6.3V 10V 16V - VGGAUX 10 V19 -9
XCKU040-2FFVA1156l 0402_BGA| 0402 BGA | 0402 BGA | 0402_BGA| 0402 BGA | 0402_BGA VCCAUX_T0_W20 |2l
FFVA1156_35MM_35MM_1MM P o VCCAUX_I0. Y19 ngg
L _'I_: VCCAUX_IO_AB19 FAGTs
= = VCCAUX_IO_AC18
U54R
BANK MGTAVTT XCKU040-2FFVA11561
R P1V2_MGTAVTT FFVA1156_35MM_35MM_1MM
XCKU040FFVA1156
MGTAVTT
MGTAVTT R_AM3 ﬁﬁ"ze’
MGTAVTT_R_AL2 Caps deleted due to lack of :
MGTAVTT R AH3 [t l 859 l C850 l c847 l 861 l CB76  Coby Cen5 cans cona.cags OF SPace
MGTAVTT_R_AG2 [Fap3 100UF 100UF 100UF 100UF 100UF MFG# C3216X6S0G107M160AC
MGTAVTT_R_AD3 [A55
> MGTAVTT_R_AC2 [~3 P1V2_DDR
MGTAVTT_R_Y3
< MGTAVTT R W2 W2 1 VCCO 44 VCCO 45 VCCO 46 VCCO 66 VCCO 67 VCCO 68
: T3 = - - - - - -
- MGTAVTT_R_T3 [R5 -
n MGTAVTT R_R2 .
> MGTAVTT R M3 |-M3 BANK 224 BANK 225 BANK 226 BANK 227 BANK 228
_R_| 2
. MGTAVTT_R_L2 i3
o MGTAVTT_R_H3 =5 Ce674 C679 C704 C675 C747 c719 C761 €820 C643 C745 ce78 C762
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= —= 0.01uF After VDD has ramped and reached the stable level,
BANK1 DDR4: MEMORY #1 50V the initialization sequence must be started within
) P1V2_DDR 64ms.
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ue1 2208 ROBNS e o Y e o ] DESIGN NOTES (VREFCA)
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g § § <gr § § g § § g é § § ér év § vé § § g VDD/2 and it does not draw biasing current.
[ayaYaYafaYaYafaya)=] >>>>>>>>>0
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BA PN Tg | A12/BC_B DQ4 g BANKZ DDRA DQO7_ 05 < EaNK5 DDR4 DOO7 P32
17, ﬁ}jmc ng J3 BANK2 DDRZ DQE o5 < k5 DDRa D06 P32
J7 BANKZ DDR4 DQ04 35 {$ 5aNK2 DDR4 DQO4 P32
BANK2 _DDR4_BAO N2 DQ7 "A3 BANKZ DDRA DQT3 05 < EaNKo DDR4 DO13 P2
BANK2_DDR4_BA1 —Ng ! BAO DQ8 g3 BANKZ_DDR4_DQ14 = -
BANK2 DDR4 BGO w2 ¥ BA1 DQ9 [-¢3 BANK2 DDRZ DQ09 —<S &  BANK2 DDR4 DQ14 P32
= = —=9 BA2/BGO DQ10 &7 BANK> DDR4 DQO0S < >> BANK2_DDR4_DQ09 P32
D <S> BANK2 DDR4_DQO8 P32
BANK2 DDR4_CAS B M8 ba1 753 BANK2 DDRA DQT5 05 < EaNK5 DDR4 D15 P2
BANKZ_DDR4_RAS B 18| CAS_B/A1S bQ12 g BANKZ_DDR4_DQ12 = -
BANK2 DDR4 WE B 2| RAS_B/A16 DQ13 "p3 BANK2 DDRZ DQiT—<$ &  BANK2 DDR4 DQ12 P32
WE_B/A14 DQ14 57 BANK2 DDRZ DQT0 < >> BANK2_DDR4_DQ11 P32
DQ15 <S> BANK2 DDR4_DQ10 P32
BANK2_DDR4_CK_T K7 Lo T
BANK2 DDR4_CK_C Ks [ K- G3 BANK2 DDR4_DQSO0_T
BANK2_DDR4_CKE K2 | CK.C DQSL_T 73 BANKZ_DDR4_DQS0_C ;; BANK2_DDR4_DQSO_T P32
CKE DQSL_C BANK2_DDR4_DQS0_C P32
B7 BANK2 DDR4_DQS1 T
BANK2 DDR4_ACT B L3 DQSU_T 737 BANKZ_DDR4 _DQS1_C ;; BANK2_DDR4_DQS1_T P32
BANKZ DORA-TEN N #I(E:'I_B DQSU_C BANK2_DDR4_DQS1_C P32
BANK2 DDR4 ALERT B P9 E7 BANK2 DDR4_DMO
BANK2 DDR4 PAR T3 7| ALERT_B DML_B/DBIL |—F3 BANK2 DDR4 DM1 )2 BANK2_DDR4_DM0 P32
PAR DMU_B/DBIU BANK2_DDR4_DM1 P32
BANK2 DDR4_RESET B P1
BANK2_DDR4_ODT K3 | RESET_B
BANKZ DDR4 CS B 77 ©oT B =)
Cs_B lefefefeteteletetete] CNOTOONDD
NDNDNDNVNDNDNNNW NDNDNDNDNDNDNNO
DODDLDDODDDLDDNDY DDLUV N
>>>>>>>>>> >>>>>>>>>
MT40A256M16GE-083E IT:B << |0|D[3 @& [T[E P g 9 1 g

FBGA96_9MMX14MM_08MM

Apply power (RESET_n and TEN should be maintained below 0.2xVDD while supplies ramp up.

VPP must ramp at the same time or before VDD (1.2V), and
VPP must be equal to or higher than VDD at all times.
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P31,43,45,46 BANK2_DDR4_A00 D ‘Q“Kz DDR 2%? E; A0 W1 |
P31,43,45.46 BANK2_DDR4_A01 > = =57 =5 Al VREFCA
P31,43,45,46 BANK2_DDR4_A02 > T R N A2 B1
P31,43.4546 BANK2_DDR4_A03 > = e x5 A3 VPP1 Ry .
P31,43,45,46 BANK2_DDR4_A04 r o S| A4 vpp2 RO
P31.43,4546 BANK2 DDR4_A05 S 2 A5 DDR4
/43,45, _ _ 2 BA A06 P2 :
P31,43,45,46 BANK2_DDR4_A06 0 3 =07 =5 ¥ A6 MT40A256M16GE-083E:B
P31,43,45,46 BANK2_DDR4_A07 0 o= i o) A7 4Gb, 256Mx16b, G2 BANK2 DDR4 DQ20
P31,43,45,46 BANK2_DDR4_A08 ? B =5 =7 A8 1200MHz, 1.2V, 0~95C, DQO &7 BANK> DDRA DQ23 < >> BANK2_DDR4_DQ20 P32
P31,43.4546 BANK2_DDR4_A09 > o e T A9 0.833ns@CL=16, Q1 3 EANK> DRI DaTo<S 92 BANK2 DDR4_DQ23 P32
P31,43,45,46 BANK2_DDR4_A10 > x> K w5 AT0/AP 96Ball, IMMX14MM DQ2 7 EANKS DRI DaT7<S 9? BANK2 DDR4_DQ19 P32
P31,43,45.46 BANK2_DDR4_A11 > — ey v ATl DQ3 iz EANK> DRI Dazz—<S 9? BANK2 DDR4_DQ17 P32
P31,43,45,46 BANK2_DDR4_A12 > o vRK =5 A12/BC_B DQ4 s EANK>DBRIDaTs<S 9? BANK2 DDR4_DQ22 P32
P31,43,45,46 BANK2_DDR4_A13 ) A13 DQ5 |3 BANK? DDRADATE<S ¢ BANK2_DDR4_DQ16 P32
—9 A14/NC DQ6 [ EANKDDRIDAZT<K 00 BANK2_DDR4_DQ18 P32
P31,43,4546 BANK2_DDR4_BAO > BANKZ DDR4_BAQ N2, Bas [23 BANK2_DDR2_DQ30 2 ii Eﬁﬂﬁ—gggi—ggié Egg
3,49, = - & BANK2 DDR4_BA1 Ng?| BAO DQ8 "gg BANKZ2_DDR4_DQ27 = -
P31,43,45,46 BANK2_DDR4_BA1 2 EANKT DORIBED — ) BAT DQY o5 EANKSDORI-5aaT 2 gg BANK2_DDR4_DQ27 P32
P31,43,45.46 BANK2_DDR4_BGO > = = —=9 BA2/BGO DQ10 &> B ANKSDORADO5T BANK2_DDR4_DQ24 P32
BANK2 DDR4_CAS B M8 DQ11 =65 BANK2 DDRA DQ28 S & BANK2 DDR4 DQ31 P32
P31,43,45,46 BANK2_DDR4_CAS_B X EANRT DORIRAS T T5¥ CAS_B/A15 DQ12 &5 EANK>DDRIDazE < 9? BANK2 DDR4_DQ28 P32
P31,43,45.46 BANK2_DDR4_RAS_B 2 BRSO S T5¥ RAS B/A16 DQ13 B3 EANK>DBRIDazs < 9? BANK2 DDR4_DQ25 P32
P31,43,45.46 BANK2_DDR4_WE_B — e WE_B/A14 DQ14 55 EANKSDORI-Ga 2 gg gmg_ggsg_gggg Egg
DQ15 — = _ _
BANK2_DDR4_CK_T K7
P31,43,45,46 BANK2_DDR4_CK_T > - — - SCK T
P31,43,45.46 BANK2_DDR4_CK_C §2 gmﬁ%ggg}gﬁﬁc ﬁg >CK_C DQSL_T 533 Sﬁﬁﬁg—ggﬁj—gggﬁ—g ;; BANK2_DDR4_DQS2_T P32
P31,43,45,46 BANK2_DDR4_CKE = = CKE DQSL_C = = = BANK2_DDR4_DQS2_C P32
B7 BANK2 _DDR4 DQS3 T
DQSU_T — — — BANK2_DDR4_DQS3_T P32
P31,43,45,46 BANK2_DDR4_ACT_B §< gmﬁ%gggiﬁgj ',\]g ACT_B pasu ¢ AL BANK2 DDR4_DQS3_C ;; BANK2_DDR4_DQS3 C P32
P31,43,4546 BANK2 DDRA4_TEN BANK2 DDR4 ALERT B P9 ?| TEN E7 BANK2 DDR4 DM2
P31,43,45,46 BANK2_DDR4_ALERT B << S ANKS DDRAPAR — +5 ALERT_B DML_B/DBIL 55 EANRSDDRA-DG < BANK2_DDR4_DM2 P32
P31,43,45.46 BANK2 DDR4_PAR > — — PAR DMU_B/DBIU — — BANK2_DDR4_DM3 P32
P31,434546 BANK2 DDR4_RESET B 3> BANKZ_DDR4_RESETD FA¥ RESET B
P31,43,4546 BANK2_DDR4_ODT 2 A o 5 opT e
P31,43.4546 BANK2_DDR4_CS_B — o CS.B 5893585835 N T 0© oo
NDNDNDNNDNDNNNW NDNDNDNDNDNDNNO
DODDDONDDLDDNDY DODODONDODN
>>>>>>>>>> >>>>>>>>>
ARO[ [N O [M |00 || |3 AN[—|D|O |~ |D|D ||
<|O|Q|Qu|W|w|T|T oo IX|IS|ZI-

MT40A256M16GE-083E IT:B
FBGA96_9MMX14MM_08MM
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R
P31,43,44,46 BANK2_DDR4_A00 ( ‘Q“Kz Bl ﬁ%? E; A0 M1 |
P31.43.44.46 BANK2_DDR4_A01 2 = o =5 Al VREFCA
P31.43.44.46 BANK2_DDR4_A02 2 — ik o A2 B1
P31,43,44.46 BANK2_DDR4_A03 > = e N5 A3 VPP1 Ry °
P31.43.44.46 BANK2_DDR4_A04 2 r o o A vpp2 RO
P31,43,44,46 BANK2_DDR4_A05 > = o 55 ) A DDR4
P31,43,44,46 BANK2_DDR4_A06 0 R =07 =5 ¥ A6 MT40A256M16GE-083E:B
P31,43,44,46 BANK2_DDR4_A07 ? o= i o) A7 4Gb, 256Mx16b, G2 BANK2 DDR4 DQ32
P31,43,44,46 BANK2_DDR4_A08 ? B =0 =7 A8 1200MHz, 1.2V, 0~95C, DQO [F7 BANK2 DDR4 DQ34 < >> BANK2_DDR4_DQ32 P33
P31,43,44,46 BANK2_DDR4_A09 > i e T A9 0.833ns@CL=16, DQ1 Hy5—BANK>DORADA3E <S> BANK2 DDR4_DQ34 P33
P31.43.44.46 BANK2_DDR4_A10 > x> K w5 AT0/AP 96Ball, IMMX14MM DQ2 [-F—EANK>DORI-BOe < 5> BANK2_DDR4_DQ38 P33
P31.43.44.46 BANK2_DDR4_A11 2 r s o) A1t DQ3 [15——FANRSDORIDGT <S> BANK2 DDR4_DQ36 P33
P31.43.44.46 BANK2_DDR4_A12 2 i T T ¥ A12/BC_B DQ4 (15 ——FANRSDORIDG < 5> BANK2_DDR4_DQ37 P33
P31.43.44.46 BANK2_DDR4_A13 = ) A13 DQ5 53— BANKZDORIDA33 < 5> BANK2_DDR4_DQ39 P33
T jaane DGy [J7__BANK2 DDR4 DQ35 ¢ ANk DORA Bass Pos
P31,43,44,46 BANK2_DDR4_BAO > BANKZ DDR4_BAQ N2, A3 BANKZ_DDR4_DQ46 < >> BANK2_DDR4_DQ46 P33
P31.43,44.46 BANK2_DDR4_BAT1 S EANKZ_DDR4_BAI N8, oA BQg [[B8 _BANK2 DDRA D41 <SS BANK2 DDR4_DQ41 P33
3,44, = - & BANKZ DDR4_BGO M2 Y| BAI DQY "E3BANKZ DDR4 DQ40 — -
P31.43.44.46 BANK2_DDR4_BGO > — %) BA2/BGO DQ10 [F&7—BANK>DDRADQAS < 5> BANK2_DDR4_DQ40 P33
P31,43,4446 BANK2 DDR4_CAS_B BANKZ_DDR4_CAS B M8 | cAS BIA15 BQE C2  BANK2 DDR4 DO44 2 ii Eﬁmﬁ—ggsi—ggii Egg
P314344.46 BANK2 DDR4_RAS_B S BANKZ_DDR4_RAS B L8 RAS BIA16 D813 €8 BANKZ2 DDR4_DQ42 <SS BANK2 DDR4_DQ42 P33
P31.4344.46 BANK2 DDR4_WE_B S BANK2 DDR4 WE B L2 B D3 BANKZ DDR4_DQ47 {55 BANK2 DDR4_DQ47 P33
43,44, _ _WE_| WE_B/A14 DQ14 "57BANKZ DDR4 DQ43 - -
DQ15 <S> BANK2 DDR4_DQ43 P33
BANK2_DDR4_CK_T K7
P31,43,44,46 BANK2_DDR4 CK_T N SCK T
43,44, % BANK2 DDR4_CK_C Ks [ K- G3 BANK2 DDR4_DQS4 T
P31.43.44.46 BANK2_DDR4_CK_C 2 BANK? DDRA4_GKE o PCKC DOSL_T 53 BANKZ DDRA-DOSAC BANK2_DDR4_DQS4_T P33
P31,43,44,46 BANK2_DDR4_CKE CKE DQSL_C BANK2_DDR4_DQS4_C P33
B7 BANK2 DDR4_DQS5 T
DQSU_T —_— BANK2_DDR4_DQS5_T P33
P31,43.44.46 BANK2 DDR4 ACT B 2 BANKZ DDR4 ACTE £ AcT B pasu ¢ AL BANKZ DDR4 DQS5 C ;; BANK2 DDR4 DQS5 C P33
P31,43,44,46 BANK2 DDRA4_TEN BANK2 DDR4 ALERT B P9 ?| TEN E7 BANK2 DDR4 DM4
P31,43,44,46 BANK2_DDR4_ALERT B << S ANKS DDRAPAR — +5) ALERT_B DML_B/DBIL |5 SANKDDRADVE < BANK2_DDR4_DM4 P33
P31.43.44.46 BANK2 DDR4_PAR S DORa PAR DMU B/DBIU DORe BANK2_DDR4_DM5 P33
P3143,4446 BANK2_DDR4_RESET B 3 gmﬁ%ggg}ggﬁgﬁ E; RESET_B
P31.43.44.46 BANK2_DDR4_ODT o BANRSDORICS B > oDT °
P31,43,44,46 BANK2_DDR4_CS_B — — CS B 59838855835 A O © 0 O
NDNDNDNNDNDNNNW NDNDNNDNDNDNNO
DODDLDDONDDLDDNDY DODDODONDODN
>>>>>>>>>> >>>>>>>>>
ARO[ [N O [M 0O || |3 AN |||~ |D|D ||
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BA A0 B7 M1
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BA 0L N3 Y| A3 VPP1 I"Rg T
BA A0b P8 ﬁg DDR4 VPP2 [——
oA Q%g P2 a6 MT40A256M16GE-083E:B
‘ A7 4Gb, 256Mx16b,
o A% R2 A8 1200MHz, 1.2V, 0~95C, DQO G2 BANK2 DDR4_DQS2 < >> BANK2_DDR4_DQ52 P33
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BANK2_DDR4_ODT %3 RESET_B
BANK2_DDR4_CS_B 71 °oT OO~ o 2
Cs_B lefefefeteteletetete] CNOTOONDD
NDNDNDNNDNDNNWNDN NDNDNNDWUNND DN
DDDDDDOLNODNDD DODDDDOLON
>>>>>>>>>> >>>>>>>>>
ARO[ |0 [M 0O || |0 AN~ DO |~ DD ||
<|O|Q|Qu|W|w|T|T ojwwoIX|IS|ZI-

MT40A256M16GE-083E IT:B
FBGA96_9MMX14MM_08MM
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KSZ9031RNXIA

MAGNETIC INTERFACE CIRCUIT

SS871800-027F

- 1 EC1_MX1 P
P1V8_ARM %ﬁ;@gﬂgﬂgﬁﬁ match P1V8_ARM P1V8_ARM - . ECT VXK N ; D1 CGND9 ?o
T T T PHY ADD: 001 P1V8_ARM ECTWX2 P PINg 3 | D2 CONDIO }
— T e ECT VS 4 —
DESIGN NOTES (CLK125 MHz) ] = — ECT_MX3 5 Ds
CLK125 EN PIN 33 ¥ e EC1 MX2 N PING 6 Do
0 Disable 125MHz clock Xpapdpdid S S EC1 = 001 ==> PD + R50 + R53 ECT_ XA P 7 D7
1 Enable 125MHz clock : % e e = :{V\’_\’_\’ ><_ EC2 = 011 > PD + R56 + R57 E EC1_MX4_N 8 D8
9 - EC3 = 111 ==> PU + R188 + R191 8y J
(oY (&Y
= _l; _ SS71800-027F
DESIGN NOTES (MODE) RX_CLK - PHYAD2 - 35 ==> R421 (add 10K PD) - -
1111 ==> RGMI1 E_LED2 - PHYAD1 - 15 ==> R50 = 0; R52 = X
All capabilities (10/100/1000) o doototo © N o E LED1 - PHYADO - 17 ==> R53 = X; R51 =1
Speed: half/full duplex Isksisis Q = e ollol<leo
iy o x [vd 04 ol|o|o|o|o| o
ririr|x|e o]
S5 us
u75 Sl® HX5008NL
KSZ9031RNXIA
1 24 EC1_MCT1
36 2 EC1 _TXRXA P N 2 | TCT1 MCT1 53 ~ EC1 MX1 P
P19,48,49 LS1021A_EC123_MDC 57| MDC EC1 TXRXP_A |5 ECT TXRXA N 1 3 TD1_P MX1_P 55 ECT MXT N
P19,48,49 LS1021A_EC123_MDIO <K D) MDIO TXRXM_A V) TD1 N MX1_N
P19 LS1021A_EC1_TXD3 > gf TXD3 TXRXP_B 2 ES}—&@S{A lf\l | ;‘ TCT2 MCT2 5(1, EC1_MCT2 EC1 MX2 P PIN3
Plo [S1091AECT D01 S 20| X0 XL e Y ' 5] Toon Mxo N | ECT T WPTRE
P19 LS1021A_EC1_TXDO < 19 | %00 TXRXP C L EC1_TXRXC_P N | |
P19 LS1021A ECTTX CLK K 24 -~ 8 ECT_TXRXC_M ] 7 18 EC1_MCT3
P19 LS1021A_ECT_TXEN 59 25 | ghe RXM.C Y 8| 1573, e s [z EC1_MX3 P
=T A — 10 EC1_TXRXD P N 9 — -~ [16 N
) ODEO 27 TXRXP_D =7 ECT_TXRXD M ] TD3_N MX3_N
P19 LS1021A_EC1_RXD3 S TOcr 55| RXD3 TXRXM_D U 10 15 EC1 MCT4
P19 LS1021A_EC1_RXD2 < = 57| RXD2 71 TCT4 MCT4 =7 EC1 Mx4 P
P19 LS1021A_EC1_RXD1 ODE3 32 | RXD1 38 EC1_INT_N GIGA ETHERNET 12 | 1D4_P MX4_P =3 ECT_MX4 N
P19 LS1021A_EC1_RXDO < R421 ECT BY CIR 35 | RXDO INT_N/PME_N2 DIFFERENTIAL PAIRS TD4_N MX4_N
P19 LS1021A_EC1_RX_CLK POCT=0P . ENABLE CLRTZS 33 [ RX_CLK 17 EC1 _LED1 | | 100 OHMS IMPEDENCE
P19 LS1021A_EC1_RX_DV RX_CTL LED1/PME_N1 5 = | ol Wl <l HX5008NTZa T8 67V T3 T6MM_0_oomM
LED2 |— 4 — [ [ [l [T9][T9) [T9] [T9)
EC1 XI 46 ol ol o] 6 N N N [N
EC1 XO 75 | X gl ol ox
EC1_CLK125_SRC HX5008NL
P19 LS1021A_EC1_CLK125 < - — 41 CLK125_NDO LDO_O 43 R53 R50 5‘ 5‘ 5‘ 5‘ AUTO TRANSFORMER
-40C ~ 85C
P20,48,49 LS1021A_EC_RESET_N R404 0 EgHzEEiELN 2; RESET N " DNI 3.32K ol o w| o
— ISET DVDDH2 5 olalayls
DVDDH1 S o> > om|o||on
44 DVDDHO |- gl gl gl g el pel el el
AlEEI88 AVDDL_PLL 39 w| w| u| w
1 DVDDLS 35 — 2 3 3 2
* AVDDH1 DVDDL4 - P1V8_ARM ol g o o
ReaT S a9 L2 \vpoHo DVDDL3 {59 T c237
’ 4 DVDDL2 [~7g —_— == == == —— 1000pF
t 5 AVDDLA1 DVDDL1 [z 2kv
wlstfenfenf= AVDDLO DVDDLO » '
2|22l — — 47 29 2 2 8 8 =
i ) 73| NC1 VSS 5 C53 Cc52 C26 C54 g 3 o 2 =
NCO P GND — 0.01uF 0.01uF 0.1UF —= 22uF Ol O ©Of ©
- T 50V T 50V T 16V 10V
P1V2 DDR = = QFN-48_7MMX7MM_05MM_PAD = I I 1
- FB6 —;— = | P3v3_sys
- I Ix
—
—[ ~Y . . EC1_P1V2_AVDDPLL P1v2_DDR Aol
N N
600 OHM o < T Ty
Q = . h . . .
BLM15AG601SN1D c19 c17 c16 %y v 3
10uF 0.1UF == 0.01uF Q cs7 C25 c27 C55 C29 C56
6.3V 16V 50V 0.01uF 0.01uF 0.01uF 0.01uF 22uF
- ™ 0.01uF 50V 50V 50V 50V 10V
50V 5lelgle
’ S| (S| D32 GREEN
— 1 N N N N ol [ EC1 LED2 ANODE ”// TLMG1100-GS08
P3V3_SYS B3 — EC1_LED2 CATH ]
C256 255 D31 GREEN
— 20PF L 55pf EC1_LED1_ANODE ”// TLMG1100-GS08
~ _ _ EC1_P3y3 AVDDH 50V 50V EC1 _LED1 _CATH ]
600 OHM l l
C11 C20 C24 C28 N < P1V8 ARM
BLM15AG601SN1D _
22uF 0.1UF 0.01uF 0.01uF
T oV T 1oV Tsov“ oV SINGLE LED MODE P1v8_ARM
—  DFN4_2MMX16MM
' ' ABM11-25.000MHZ-D2X > ECI_LED1 P34 S F LED2| 1: LINK OFF P> EC1LED2 P34 o3
P1V2 DDR - 25.000 MHz 50V _ 0.01uF
- B2 U7 LED1| BLINK: ACTIVE 50V
—[ — SN74LVC1G07DCKR = u72
~~ _ _ EC1_P1V2 AVDDL EC1 _LED1 5 SN74LVC1G07DCKR =
600 OHM l l 8 vee EC1LED2 — 2N vee |2
4 EC1 _LED1_CATH
BLM15AG601SN1D %3,: %211UF %2021[”: —I> out OPEN DRAIN 4 EC1_LED2 CATH
6.3V Y T sov 1 3 out OPEN DRAIN
T . T NC GND [ 1 3
SC705 = »—— NC GND [
) SC-70-5 =
= Title
PG47: MAC PHY with EC1
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LAYOUT NOTE:

KSZ9031RN

XIA

MAGNETIC INTERFACE CIRCUIT

SS871800-027F

P1V8_ARM P1V8_ARM 1w EC2 MX1 P 1
v Trace length match Y P1VE_ARM ) P1V8_ARM 1 e WA N 51 D1 CGND9 5
= T PHY ADD: 011 T i o e ‘ ECZMXy P PIN 5| D2 RONDIO
DESIGN NOTES (CLK125 MHZz) sl I ; T2 NG ] D3 e
CLK125_EN PIN 33 { =T ! EC2_MX3 51 oe =
0 Disable 125MHz clock Mxidid X X -l ¥, ! ECZVRINPING 6 | o
1 Enable 125MHz clock 2 K % ) Z o] * TCo VX2 T 7|09
) “ 4 9 Xixixixix] X EC1 = 001 ==> PD + R50 + R53 NG EC2 MX4 N &
A3 = EC2 = 011 ==> PD + R56 + R57 S et
EC3 = 111 ==> PU + R188 + R191 ] ? | -
DESIGN NOTES (MODE) tifs - SS71800-027F
1111 ==> RGMI1 —
All capabilities (10/100/1000) olollo " RX_CLK - PHYAD2 - 35 ==> R839 = 0
Speed: half/full duplex 383S|S ) = E_LED2 - PHYAD1 - 15 ==> R58 = X; R56 = 1
||| 2 I olololold o E_LED1 - PHYADO - 17 ==> R55 = X; R57 = 1
Dl Dol Dol Dl D [=e] e lea
[0 [0 [04 [°4 |4 B4 518 U9
U1 5| HX5008NL
KSZ9031RNXIA
1 24 EC2 MCT1
EC2_TXRXA P TCTH MCT1 - EC2 MX1 P
P19,47,49 LS1021A_EC123_MDC gs’ MDC TXRXP_A § ECTXRXAN [[\] § TD1_P MX1_P gg Eoo XN
P19.47,49 LS1021A_EC123 MDIO < MDIO EC2 TXRXM_A ~ - v, TD1N MX1_N —
EC2 TXRXB_P EC2 MCT2
P19 LS1021A_EC2_TXD3 R gf TXD3 TXRXP_B g ECTXRXE M [[\] | ;‘ TCT2 MCT2 5(1, — EC2 MX2 P PIN3
P19 LS1021A_EC2_TXD2 2 S| TXD2 TXRXM_B — = U | 51 TD2_P MX2_P g e ——
P19 LS1021A_EC2_TXD1 2 9| TXD1 - EC2 TXRXC P ) TD2_N MX2_N
P19 LS1021A_EC2_TXDO 3 4| TXDO TXRXP_C [g ECT TXRXC W H 7 18 EC2 MCT3
P19 LS1021AZEC2_TX CLK 0> S5 TX_CLK TXRXM_C — - U | 5 TCT3 MCT3 [ — EC2 MX3 P
P19 LS1021A_EC2_TX_EN TX_CTL 10 EC2 TXRXD P ) | 5 TD3_P MX3_P g N
27 TXRXP_D [ ECoTXRXD W . TD3_N MX3_N
P19 LS1021A_EC2_RXD3 S5 RXD3 TXRXM_D — - U 10 15 EC2 MCT4
P19 LS1021A_EC2_RXD2 27 RXD2 11| TCT4 MCT4 [~z — EC2 MX4 P
P19 LS1021A_EC2 RXD1 SS9 —— 32 | RXD1 38 EC2_INT N GIGA ETHERNET 12 | 1D4_P MX4_P =3 EC2 MX4 N
P19 LS1021A_EC2_RXDO R399 EC? RX CLK 35 | RXDO INT_N/PME_N2 DIFFERENTIAL PAIRS TD4_N MX4_N
P19 LS1021A_EC2 RX_CLK {&—TT1T———F=. 35 P RX_CLK 17 EC2 LED1 100 OHMS IMPEDENCE
P19 LS1021A_EC2_RX_DV RX_CTL LED1/PME N1 7 EC2 LED2 HX5008NL24_18_67MM_13_16MM_0_99MM
EC2_XI 46 LED2 = hand ) ] s _10_ _1o_ _U_
EC2 X0 45 | X! 2 2 2 & HX5008NL wlofolw
EC2 CLK125 SRC Lt Ll It I AUTO TRANSFORMER
P19 LS1021A_EC2_CLK125 < Ratp 210 = = 4 Clk125_NDO Lpo_o 22— R55) > R58 8‘ 8‘ 8‘ 8‘ -40C ~ 85C
P20,47,49 LS1021A_EC_RESET_N R388 0 ES%*EEES%ET*N fé RESET N o DNI> > DNI ol w o o
— ISET DVDDH2 75
DVDDH1 S o> > o|+|o|=
R84 " DVDDHo |- g g g g SNEHE
ol|a|alala 12.1K AVDDL_PLL 39 —¢ P T Y |||
R839 1 DVDDL5 755 = 23 8 2
10K 72| AVbDH1 DVDDL4 |55 - P1V8_ARM s o 5 s
AVDDHO DVDDL3 |53 -
4 DVDDL2 —g - == == == C234
T 5| AVDDL1 DVDDL1 [z == 1000pF
<] —|o — — AVDDLO DVDDLO } ' 2kV
Dl Dol Dol Dl DS = =
r|x|x|x|oe 47 29 5 9 8
471 Ne vss s c44 c35 c59 C60 NI IR =
— NCO P_GND ——= 0.01uF 0.01uF 0.1UF —= 22uF of of of o =
= - T 50V T 50V T 16V 10V
= QFN-48_7MMX7MM_05MM_PAD =
P1V2_DDR ! ! =
FB7 —|—: - | P3v3_sys
—[ —— i P1v2_DDR B
~ - - EC2 P1V2_AVDDPLL T = % = %
[& N (& (oN|
600 OHM o < - . . . . Y
x o
BLM15AGE01SN1D c38 c33 c32 o vt Q l o1 l c43 l c63 l c45 l c58 l c62
10uF 0.1UF == 0.01uF 3 0.01uF == 0.01uF == 0.01uF == 0.01uF == 22uF
T 6.3V T 16V 50V T 001uF T 50V T 50V T 50V T 50V T 10V
- ™ o|w|o|x
y y y y y RARARARY D5 GREEN
= = o e e EC2_LED2_ANODE A7 TLMG1100-GS08
P3V3_SYS 85 EC2 LED2 CATH N
C253 254 D6 GREEN
EC2 _P3V3 AVDDH 22PF — =~ 22PF Egg{gg],@xggE ”// TLMG1100-GS08
MY 9 9 Y CR 50V 50V =
600 OHM l l
c12 c42 c37 c34 ~ <
BLM15AG601SN1D
22uF 0.1UF 0.01uF 0.01uF
T 10{’/ T 16V —[ 50Vu 50Vu P1V8_ARM SINGLE LED MODE P1V8_ARM
—  DFN4_2MMX16MM
' ' ABM11-25.000MHZ-D2X »> EC2_LED1 P34 a6 LED2| 1: LINK OFF »» EC2LED2 P34 ca7
P1v2_DDR = 26000 Mz 0.01uF LEDL| BLINK: ACTIVE 0.01uF
- FB4 50V : 50V
—[ —— u70 u69
A~~~ _ _ _ EC2 P1V2 AVDDL SN74LVC1G07DCKR = SN74LVC1G07DCKR =
EC2_LED1 EC2 LED2
600 OHM l l — IN vee 2 — IN vee 2
c40 ca1 c39
BLM15AG601SN1D (130311/': (1) 61\}”: L 23{}“ _l> . 4 EC2 LED1 CATH _l> ouT 4 EC2 LED2 CATH
: 1 3 1 3
T T »—— NC GND [=——] »—— NC GND [——]
) SC-70-5 = SC-70-5 =
= Title
PG48: MAC PHY with EC2
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LAYOUT NOTE:

PIV8ARM Trace length match P1V8_ARM P1V8_ARM
DESIGN NOTES (CLK125 MHz) PHY ADD: 111 P1V8_ARM
CLK125_EN PIN 33
0 Disable 125MHz clock
1 Enable 125MHz clock 3 3 EC1 = 001 ==> PD + R50 + R53
Q 94 3 EESSEEE EC2 = 011 ==> PD + R56 + R57
N - EC3 = 111 ==> PU + R188 + R191
DESIGN NOTES (MODE)
1111 ==> RGMI1 RX_CLK - PHYAD2 - 35 ==> R580
All capabilities (10/100/1000) E LED2 - PHYAD1 - 15 ==> R187 = X; R188 =1
Speed: half/full duplex 0lollcolo o o o E_LED1 - PHYADO - 17 ==> R190 = X; R191 = 1
NN NN - % ] olol<lolm]
o|e|e|2|e & © % S Y u3s6
ekl = us1 HX5008NL
KSZ9031RNXIA
1 24 EC3_MCT1
P19,47,48 LS1021A_EC123 MDC 36 | vibc TXRXP A -2 ECS_TXRXA P N 2 %Pp M'\f(?T; 23 (> EC3 MX1_P P55
ol — — 37 EC3 A3 EC3_TXRXA_N ] 3 - "1 22 —
P19,47,48 LS1021A_EC123_MDIO <K D) MDIO TXRXM_A U TD1_N MX1_N < >> EC3_MX1_N P55
P19 LS1021A EC3 TXD3 > 2 | 1xp3 TXRXP_B [ ECS_TXRXB.P. l/'\l I 4 1 rer2 merz 2L EC3_MCT2
P19 LS1021A EC3 TXD2 > 55| TXD2 TXRXM_B = = V) | 51 TD2_P MX2_P [1g < 22 EC3_MX2_P P55
P19 LS1021A_EC3_TXD1 % 79| TXD1 7 EC3 TXRXC P N TD2_N MX2_N < >> EC3_MX2_N P55
P19 LS1021A_EC3 TXDO 22 24 | TXDO TXRXP_C g EC3_TXRXC M ] 7 18 _EC3_MCT3
P19 LS1021A_EC3 TX CLK > 55— TX_CLK TXRXM_C - — V) | 5] TCT3 MCT3 [=7 =
P19 LS1021A_EC3_TX_EN TX_CTL 10 EC3 TXRXD P fa) | 5| TD3_P MX3_P g < 2 [EC3_MX3_P P55
27 TXRXP_D 3 EC3 TXRXD M ] TD3_N MX3_N < >> EC3_MX3_N P55
P19 LS1021A_EC3_RXD3 55| RXD3 TXRXM_D - - V) 10 15 EC3 MCT4
P19 LS1021A_EC3_RXD2 57| RXD2 77 TCT4 MCT4 [z
P19 LS1021A_EC3_ RXD1 KT+ 1T 0 35 RXD1 38 EC3 INT N 15| TD4_P MX4_P 3 < 22 EC3_MX4_P P55
P19 LS1021A_EC3_RXDO - RXDO INT_N/ PME_N2 — TD4_N MX4_N < >> EC3_MX4_N P55
P19 LS1021A_EC3_RX_CLK R580 3.0 £C3 X CLK 3% LRX_CLK B - B B
_EC3RX CLK ST T~ p— 33 — 17 EC3 LED1 koo
P19 LS1021A_EC3_RX_DV RX_CTL LED1/PME_N1 5 - GIGA ETHERNET E E e E HX5008NL24_18_67MM_13_T6MM_0_99MM
EC3 XI 46 LED2 DIFFERENTIAL PAIRS  2IE[2I% wlofolo
ECSXL 2 xi 100 OHMS IMPEDENCE |~ [=[=| HX5008NL
EC3_CLK125_SRC eleafealer AUTO TRANSFORMER
P19 LS1021A_EC3_CLK125 < R585 33.0 - — 41 CLK125_NDO LDO_O 43 R199 ) R187 SRR -40C ~ 85C
R586 0 EC3_RESET_N 42 DNI DNI
P20,47,48 LS1021A_EC_RESET_N » = = RESET_N %
EC3 ISET 48 1 \seT - DVDDH2 (8 §gngn§ KSZ9031RNXIA
40 ot fre] [ro] I MAGNETIC  INTERFACE CIRCUIT slalsls
DVDDH1 [z o | f 388/ 8
DVDDHO EEEE o —
R841 44 e e Wl i
5|5|5(3|5 oS 2o AVDDL_PLL 39 - Slolsls - 1] :
1 DVDDL5 35 — C ol IS
T—17 | AVDDH1 DVDDL4 55 - P1V8_ARM | N
AVDDHO DVDDL3 53 - Ry B Sl { I, §
. DVDDL2 (53 ! 1y 3y e :H,-ﬁ : Soo00F
7 AVDDL1 DVDDL1 wlo|~|o ol o L ! = P
ol |eolo = = 2| AvDDLO pvbpLo [ : ' b v ey 11 v 2V
2SS i i 47 29 A '
e e G0 Lome LS Lot =i
DESIGN NOTES (During bring-up) NCo P_GND oV v T ey T tov I - b =
i RESET_N must be pulsed, otherwise the 1 = =
P1V2 DDR = 125MHz clock will not be active. = QFN-48_7MMX7MM_05MM_PAD — . |
- FB13 —;—
—[ — - P1V2_DDR
~~~ _ _ EC3_P1V2_AVDDPLL T
600 OHM B . 2 2 2 2
x
BLM15AGE0TSNTD C114 C125 C126 g ol l c101 l C105 l C103 l c117 l c121 l Cc118
10uF 0.1UF == 0.01uF ol v Q 0.01uF 0.01uF 0.01uF 0.01uF == 22uF
6.3V 16V 50V Q OS%UJF 50V 50V 50V 50V 10V | P3V3_SYS
gk
_ -~ ™ » » » » ¢ ¢
L L ENE N
P3V3_SYS = = Mad
FB10
—[ —— C543 —I I:I |_ C544
~ _ EC3_P3y3_AVDDH 22PF —— =L 22pF
600 OHM 50V 50V
BLM15AG601SN1D lggff,: lg%’F O OF o2 e N SINGLE LED MODE SIS D10 GREEN
1oV 16V 50V 50V ol jecl e EC3_LED2_ANODE N// TLMG1100-GS08
LED2| 1: LINK OFF EC3_LED2_CATH ]
[ D11 GREEN
1 N - — DFN4_2MMX16MM LED1| BLINK: ACTIVE EC3 LED1_ANODE ”// TLMG1100-GS08
= ABM11-25.000MHZ-D2X EC3_LEDT_CATH ]
P1v2_DDR FB11 25.000 MHz
—[ W':' EC3 P1V2 AVDDL —>> EC3_LED1 P34 >> EC3_LED2 P34 P1V8_ARM
* * — P1V8_ARM T
600 OHM l l T U8o
BLM15AG601SN1D Solz e e u79 SN74LVC1GO7DCKR  |_C100 001F |,
6.3V 16V 50V SN74LVC1GO7DCKR |___C104 0.01uF |I- EC3_LED2 2 5 o 50V
' EC3 LED1 5 = —sov IN vce
IN vee 4 EC3 LED2_CATH
y _l> out L4 EC3_LED1_CATH out OPEN DRAIN
OPEN DRAIN
L 1 3 ~—1INC  GND [ Ill
: “—{NC  GND 4||I SCT0%
SC-705
Title
PG49: MAC PHY with EC3
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10A

P3V3_SYS
P3V3_SYS T
T DUAL 10GE SFP CAGE
L19 P3V3_SYS_J11_L21 - L21  ~~~~__JHLP2020CZER4R7MO01 |
IHLP2020CZER4R7MO01 4.7uH
~Y Y P3V3_SYS J11_L19 c917 c925 C924 fu J14 0747540220 0747540220-TH21
4.7uH —L %%6,: 2§V“ F %}F %}F CAGE: DUAL SFP+ PORT
56V 49.0MM x 29.4MM x 3.05MM
- mevm@,\oomgiﬁﬁﬁﬁﬁ’:ﬁgo‘—
1 06.19.2018 JaYafafaYalalafafalayayatatotototoR=T= o 0]
= = R787 is DNI due to net SFPO_EMPTY_AF12 5555555555555555555§§
- is shorted between U90.5 and U90.19.
| R788 4.70K DNI CHA'QXOYZ_XOYg R783 A.70K —|Njo |||~ |o|o (o= |N|m st v o~ [olo|of—
R791 4.70K DNI ?7%3__,\/\/__m_l 270K R M B ) ) e I B R e S Y]
J11 /
1888247-2
16 15
VCCT3_3V VCCR3_3V e
FPGA.BANK64
I0AG11_SFPO_RS0 CHA_10G_TX_FAULT
P27 IOAG11_SFP0_RSO X TOAHT T SEPO RS1 ; RSO TX_FAULT 2 — >> SFPO_FAULT_AE11 P27
P27 I0AH11_SFP0_RS1 X TOAJT 7 SFPO_TXDIS 37| RS1 8 CHA 10G LOS
P27 10AJ11_SFPO_TXDIS TX_DISABLE RX_LOS ’> SFPO_LOS_AE12 P27
LS1021A 12C2_Bus#2
- - CHA 10G _MOD_ ABS
P18,53,54 LS1021A 12C2 SDA_3V3 < »p-mmmeiaidl. g et ——a{ soa MOD_ABSENT -2 > SFPO_EMPTY_AF12 P27
P18,53,54 LS1021A_I2C2_SCL_3V3 = = SCL
FPGA.GTH
CHA_10G_TX2_P CHA_10G_RX2 P
P35 CHA_10G_Tx2 P §< CHA_10G_TX2 N lg mP RD_P 12 CHA_10G_RX2 N gg CHA_10G_RX2_P P35
P35 CHA_10G_TX2_N —_— TD_N RD_N —_— CHA_10G_RX2_N P35
1; VEET1 VEER1 :]]?
v|¥|x 20 VEET2 VEER2 14
_IQIR VEET3 VEER3
~|<|=
~ ||~ GP1 GP1 GP2 cP2
1367073-1
1888247-2
<o)
|| 0|
N [N N
141414
=
10A
P3V3_SYS
P3V3_SYS T
L20 _ P3v3 Sys_J10_L18 - L18  ~—~v
IHLP2020CZER4R7MO01 l l l 4.7uH
P3V3_SYS J10_L20 .
Y'Y Y  J1U
T cons sone 528 Soar IHLP2020CZER4R7MO1
4.7uH 0.1uF 50V 10V 10V
50V
e l —
| R798 4.70K DNI CHB - QXOY2_XOY10 R793 Z_.;%k
RB0 4.70K R800 4. I
J10 4.
DNI 1888247-2
16 15
VCCT3_3V VCCR3_3V
FPGA.BANK64
I0AG12_SFP1_RS0 CHB_10G_TX_FAULT
P27 I0AG12_SFP1_RS0 X TOAHT2 SEPT RS1 ; RSO TX_FAULT 2 — >> SFP1_FAULT_AH13 P27
P27 I0AH12_SFP1_RS1 24 TOAD11 SFPT_TXDIS 3| RS1 8 CHB 10G LOS
P27 IOAD11_SFP1_TXDIS TX_DISABLE RX_LOS ’> SFP1_LOS_AJ13 P27
LS1021A_12C2_Bus#5
— = CHB_10G_MOD_ABS
P53 LS1021A 12C2_SDA3_3VKK Dy-emmiiiid g et ——a{ soa MOD_ABSENT -2 100 oD > SFP1_EMPTY AE13 P27
P53 LS1021A_I2C2_SCL3_3V3 )——’\/\/‘ = = SCL
FPGA.GTH
CHB_10G_TX3_P CHB_10G_RX3 P
P35 CHB 10G_TX3 P §< CHB_10G_TX3 N 1| 0P RD_P |73 CHB_10G_RX3_N gg CHB_10G_RX3 P P35
P35 CHB_10G_TX3_N —_— TD_N RD_N —_— CHB_10G_RX3_N P35
1; VEET1 VEER1 :]]?
v|¥|x 20 VEET2 VEER2 14
_IQIR VEET3 VEER3
~|<|=
~ ||~ GP1 GP1 GP2 cP2
1367073-1
1888247-2
< |||
=1
||
141414
=
. . . Title
PG50: 10GE SFP+
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LS1021A - 100MHz Differential Clocks P1V8_FPGA
P3V3_SYS - -
. u15 ' ' * e g
l l 1OOMH LVDS 8P34S1106NLGI s C357 C311 ©310
C312 C313 VDD5 0.022uF 0.1UF 10uF
1.0uF 1.0nF Rade Z VDD11 ;(1) 10V 16V 10V Frawse 20, CLKIMCLK npur Dinven o
10V 25V . ul4 VDD20 .
511BCA100MO00BAG 0SC_100M_P
R443 DNI 6 =
= NC vce - P3V3_SYS P1V8_FPGA
Si510 CLKO_100M_P T T
' CLK_P ;‘ ng\/\/\/j ? CLK_P Qo_P ?O CLRO 00N N gg CLKOR_100M_P P35  FPGA
CLK_N p— CLK_N QO_N - - CLKOR_100M_N P35  PCIE REF CLOCK . "
CLK1_100M_P
Radd .  oe anp |2 0SC_100M_N Qi_P 15 CLK1_100M N gg H gﬁglﬂi 12¥ gg CLKIR 100M_P P17 - | s1021A"s PCIE l %‘fﬁ: l ‘13%23: l ?%ﬁ: l ?%iﬁl:
XO_5MMX3_2MMX1_28MM Q1_N 11 CLK1R_100M_N P17 . SD1_REF1_CLK . 5 . 257
100.0000 MHZ = 14 CLK2 100M P C74 | 0.01uF 16V 7 SD1_REF2_CLK 10V LVDS/LVCOMS 10V
a Q2_P 5 CIRZ T00M N G751 0-01uF 16V gg CLK2R_100M P P17 ;
»—— VREF Q2_N 11 CLK2R_100M_N P17 u17
DESIGN NOTES (511BCA100MOOOBAG) DESIGN NOTES (8P34S1106) 16 CLK3 100M_P = 83026BGI-01LFT =
511: LVPECL,LVDS,HCSL,Dual CMOS Io = 10mA (Isurge = 15mA) Q3_P 47 CLR3T00M N gg CLK3R_100M_P P20  LS1021A
. = _ _ Q3_N CLK3R_100M_N P20  SYSDIF+/-
B: Power = 3.3V. Output format = LVDS Vod = 350mV R425 =0 l1yop  vopo -8
C: +30ppm vem = 1.23V Q4 p (& CLK4 100M P <4 CLK Qo [ RB42\ A 2220 CLK1_CMOS_100M P20
A: OE Active high — 19 CLK4_100M_N 3 6 R843 22.0 gg - —
; Q4_N CLK# Q1 CLK2_CMOS_100M P20
100M000: 100MHz R425 0 4 5
P3V3_SYS OE GND
B: 3. 2x5mm 5 p |2 CLK5_100M_P_R100 49.9 > CLK5R 100M P P34
AG: -40°C to 85°C “ 4 Q5_P 3 CLK5_100M_N_R99 299 <g — — -I|| R426 DNI
P ) _ »—— NC Q5_N CLK5R_100M_N P34 | TSSOPE_3NVIMXE_4MM_0_65MM
Ly s ; -t 1 -
5 ; R S GND [ R426 = DNI —
5 EP ] NEED TO CHECK THE LS1021A"s INPUT DESIGN NOTES: } ) } :
il 4 FQFN20-EP_4MMX4MM_0_5MM = TERMINATION REQUIREMENTS ???? LS1021A is configured as single differential clock input mode
Figure 2A. Differential Input Driven by an
LVDS Driver - DC Coupling
Alternative Part P3V3 SYS From NXP FAE:
530BC200MO00DG OV This possibly caused by the configuration from CW: P1V2 DDR
LS1021A (0 0x9b) (0x1000 1) -
2 In this configuration, we used =
DDR_REFCLK_SEL=2'h00
lcw lcms o 200MHz  LVDS
1.0uF 1.0nF I
25V 4.70K e
10V ue2 <<
531BC200M000DG
L R811 DNI 2 NG vee 6 Replaced with High Q, Low Loss caps by ATC
- Si510 4 CLK1_200M_P C195 j|___0.01uF__ 16V
@8'[5—,5 5 CLKT_200M N C194 | [_0.01uF__16V gg LRI e LAYOUT NOTE: 35
FPGA - 11.3G - I = - P1V8 FPGA 100 Ohm Diff 2l
MGTREFCLK Re12 0 1 oE onp 2 - gg CLK1_300MC_P P28
OSC-7MM_5MM_6 | CLK1_300MC_N P28
200MHz = l l g LAYOUT NOTE:
LVDS 1'05,?28 (1:%2ng';: PLACE THESE 4 BIAS
Trise/fall = 350ps(min)/800ps(max) 25V RESISTORS AT THE FPGA
vem = 1.23v P3V3_SYS 1oV
Vpp = 760mV FPGA - DDR4 MIG CLOCKS e <la
_ = a1
DESIGN NOTES (531BC200MO0O0DG) L4
6-pad, 5 x 7 mm package 1
LVPECL, LVDS, HCSL,Dual CMOS ?go?fﬁz (1:90?;11,: R817 SOOMHZ I—VDS ues =
530: OE on pin 2 ’ 285V 4.70K 8P34S1102NLGI
531: OE on pin 1 10V u66
B: Power = 3.3V. Output format = LVDS 591BB300M000DG 5| oo Qo 12 CLK1_300M_P C200 || 0.01uF__16V P1v2_DDR
531 C: +07ppm OverTemp / +20ppm Total Stability. R816 DNl 2 NG vee 6 Qo# 10 CLK1_300M_N C199 |[ 0.01uF__ 16V .
511 C: +20ppm OverTemp / +30ppm Total Stability. = A I
A: OE Active high Si510 CLK P 4 OSC 300M P 6 CLK 1 11 CLK2 300M P C198 |1 0.01uF 16V
200M000: 200MHz / 156M250: 156.25MHz CLKN 5 OSC_300M_N 7 SlK# QQ1# 12 CLK2_300M_N C197 |[___0.01uF__16V
D: Revision = I =
¢ - o o )
G: -40°C to 85°C R825 0 1 oe GND 3 8 | VREF NCO2 j
NCO03
XO_7MMX5MMX1_8MM 1 %
- - GNDO1  NC04
FPGA - 10GE P3V3 SYS 300.0000 MHZ 18 1GND16  NC13 Z@’
MGTREFCLK 531BC156M250DG oVo_ = 17 ep NG14 Z’g ol
—_— 1 AN
. 591BB: 3.3V,LVDS,50ppm = NC15 bl
vem = 1.2V FQFN16_EP_3MMX3MM_0_50MM CLK2 300MC P P31
co21 | co0 L. 156.25MHz LVDS Vpp = 0.7V % St B
.Ou .Un
25V 4.70K LAYOUT NOTE: Sl8
10V us5 100 Ohm Diff <= LAYOUT NOTE:
531BC156M250DG i i PLACE THESE 4 BIAS
R814 DNI 2 NG vee 6 Replaced with High Q, Low Loss caps by ATC RESISTORS AT THE FPGA
= Si510 CLK2 156M_P
I CLK P I3 CLK2_156M N Goo I GOTuF 16V gg CLK2_156MC_P P35 a2
CLKN P — I CLK2_156MC_N P35 §§
R813 0 1 oe onD 2 L
OSC-7MM_5MM_6 =
156.2500MHZ = _
Title
LVDS .
Trise/fall = 350ps(min)/800ps(max) _ PG51: CLOCK OSCILLATORS
Vem = 1.23v All Technical information and design disclosure in this drawing or any accompanying technical data was orignated by and is the property C?.Ilszt?)n’ Document Number Rev
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LS1021A - Built-in USB3/2

DNI DNI
u16 J3
MAX17502FATB+ 10103594-0001LF
6
P12V_SW Vic4 5V~60V Vo:5.0V P5V0_USB VBUS SHIELD1 [
T - e T SHIELD2
USB2 D N 2 8
L7 USE> D P 3 DN SHIELD3 (g
2 10 M17502_LX ~A —= DP SHIELD4 [—g
VIN LX 4 SHIELD5 (7
22uH 5 1D SHIELD6
oo R102 74437324220 a8t GND
=L 47uF 487K 16V - 10103594-0001LF
25V =
3 5 = = USB_VBUS
EN_UVLO FB_VO T
3 USB_VBUS
8 7 [ ] L ]
»—— RESET# NC — DNI
2200pF J4
4 1 25V
R101 vce PGND [ USB-C
90.9K 6 GND =7 =
: C283 Ss EP_GND - SMD/RA
—_— 1UF - — —
25V C281 = =
gggop,: WFDFN10-EP_3MMX2MM_0_5MM B12 GND_B12 GND_A1 A1
USB3 RX P B11 RX1+ 1+ A2 USB3_TX_P
L USB3 RX_ N B10 RX1. 1. LAS USB3_TX_N
° B9 VBUS_B9 VBUS_A4 Ad °
B8 A5
( 9— SBU2 cc1 —@
LS1021A - LPUART to USB USB2 D N 57 A6 USB2 D P
P3V3_sys FB20 D DB- DA+ D (> USB2D P P17
UsSB2 D P B6 A7 USB2 D N
—— D | D _|
PV3 USB2UART DB+ DA- <> USB2.D_N P17
120 OHM BS 1 ce2 SBU1 ﬂ@
BLM15EG121SN1D
B4 VBUS_B4 VBUS_A9 A9
crr 76 USB3 TX N B3 A10 USB3_RX_N
= %J/F (5)61\7': P17 USB3_TX N — TX2- RX2- —>——>> USB3_RX_N P17
LS1021A LPUART1 s P17 USB3_TX P Sy—USBSTXP B2 | ., Rxor [A11_USBS RXP s g3 rx P P17
J5 10K u7e P1V8_ARM B1 A12
10103594-0001LF FT234XD-R = GND_B1 GND_A12
3 SHIELD1 VBUS |— 3.3V_OUuT vce g c1 c3
g SHIELD2 P J5 D N R104 27 U76 D N 1 VCCIO G5 ] CONN1 CONN3 [—&7
9 | SHIELDS DN =3 J5 D P R103 27 U76 D P 12 | D- 7 DUART1 SIN CONN2 CONN4
70| SHIELD4 DP —e — D+ XD 5 AT 0T > DUART1_SIN P20
71| SHIELD5 4 P RXD 7 < DUART1_SOUT P20 — —
SHIELD6 ID Fg—= w>ul> Q| RESET CTS Pg—* LS1021A 12401610E4#2A
GND SEISES 13 RTS p—
i g C358 = GND_1 o DUART1 12401610E4_2A_SMD24_TH4
10103594-0001LF 4 —= 0.47UF GND_0 CBUSO —X
_ 1ov L DFN-12_3MMX3MM_0_45MM_PAD
i ID pin: o o =
= o Ground: OTG Host of © 1 DESIGN NOTE gFT234XD—R)
o Float: Device = When VCC is 3.3V: )
. o Pin 3 is an input pin and
= o should be connected to pin 4.
FPGA"s UART
P3V3_SYS FB24
——
P3V3_U102 VCC4
120 OHM
BLM15EG121SN1D
C142 C143
—— 22uF 0.1uF
10V 50V
FPGA UART
R635
10K us2 P1V8_FPGA
10103594-0001LF FT234XD-R =
3 SHIELD1 VBUS 3.3V_OuT vce g
B g::gtgg on |2 J8 DN R262 27 U102 D N 1, VveCIo
18 SHIELD4 oP | BOFP o R261 27 cie2 b P 12 { oy TXD Zo E,’;gﬁﬂﬁg?gg‘m > FPGA_UART_SIN P34
71| SHIELD5 4 P RXD 7 — = < FPGA_UART_SOUT P34
SHIELD6 ID 5= Lw>wl> J RESET CTS Pg—x
GND 2893 13 RTS p—X
<[« C592 GND_1
10103594-0001LF 4 —= 0.47UF 5 GND_0 cBUSO F2—
_ 1ov L DFN-12_3MMX3MM_0_45MM_PAD
1 ID pin: J| 2 =
= o Ground: OTG Host ol O 1
o Float: Device = DESIGN NOTE gFT234XD—R)
When VCC is 3.3V: Title
= o Pin 3 is an input pin and .
o should be connected to pin 4. _ PGS52: USB/UART AND USB3
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LS1021A - 12C

P1V8_ARM P3V3_SYS
l Y
-
C230 C228 L
S :C<> — 0.1UF 0.1UF
ML 16V 16V
i u10
= TXS0102DQER =
S
1 8 e (02
5|8 VCCA VCCB
4[4
P20 LS1021A_I2C1_SCL > sgg g 818*28; g A1 B1 Z; tg}ggm I%g} ggk g\\g S > LS1021A_12C1_SCL_3V3 P5,6,7,8,9,10,11,12
P20 LS1021A_I2C1_SDA K > = A2 B2 < >> LS1021A_I2C1_SDA_3V3 P5,6,7,8,9,10,11,12
PIVE_ARM |33 1.0K . 5y oE GND 44||I-
CZZQL
1uF XFDFN-8_1_4MMX1MMX0_40MM
35V Keep OE low until VCAA
and VCB are powered up.
MAXIM PMBUS PROGRAMMING CABLE
J14.2 is grounded on the PowerTool.
E &2
il
%)
EI * o ; LS1021A 12C1 SCL 3V3 s
E a |3 [S1021A 12C1_SDA 3V3
x& (P _*T4
Q- 5
2o |9 e
- X
g;l ’ ° g LS1021A_12C1_ALERT R367 10K I P3V3_SYS
~ 9
2 |? _®T10 ~
2w
w I
1.27/3.05mm(TH) =
DESIGN NOTES (PowerTools)
The PowerTool header is 16 pins, but only 4 pins
plus GNDs are used. The rest is N.C.
This design uses small 10-pin header via an adapter board.
P3V3_SYS P3V3_SYS P3V3_SYS P3V3_SYS
P1V8_ARM P1V8_ARM
™ N4 N4 N4 N4 N1 N N1 N4
<} 12 = :
a4 | = = = = = = = =
OO}
L C514
0.1UF
16V
O] NI | oo =
— = = e Qe I
- [1d (e o e 14 (e
NN u33
rle TCA9546APWR
VCC 4 <SS
sDO N, - LS1021A_12C2_SDA_3V3 P18,50,54
P20 LS1021A_12C2_SDA {{ D>—FS1o2lALZ02 SDA 151 spa sco |2 - S LS1021A_12C2_SCL_3V3 P18,50,54
P20 LS1021A_l2C2_SCL ) = — SCL 6
SD1 [ . —< >> LS1021A_I2C2_SDA1_3V3 P55
SC1 [— . >> LS1021A_12C2_SCL1_3V3 P55
P1V8_ARM | R066 10K o ‘:’ RESET# SD2 ?o < D> LS1021A_12C2_SDA2_3V3 P55
A0 SC2 > LS1021A_12C2_SCL2_3V3 P55
C513 2 Al
10F ERNY. sD3 |5 < 3> LS1021A_I2C2_SDA3_3V3 P50
35V GND sSC3 > LS1021A_12C2_SCL3_3V3 P50
= 4 1110_A[2:0]R/W#
. TSSOP16_5MMX4_5MM_0_65MM
1110_OA[2:0] R/W#
1110_OO00R/W#
1110_O00R/W# = OxXEO/E1
Title
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P1V8_ARM
P3V3_sYS T DESIGN NOTE (ADT7461ARMZ-R7) P3V3_sYS P1V8_ARM
PNP transistor: The collector and base are
connected to D- and the emitter to D+.
¥4 N r
==
C106
o 15,:541 LAYOUT NOTES (12C): 0';3\':/
'50\/ All O Ohm resistors on 12C bus should
u3s be placed at at the slave devices.
ADT7420UCPZ-R2 s =2 CT: Critical Over Temp Indicator —
= 12 b INT : Over/Under Temp Indicator u7s
vee ADT7420UCPZ-R2 CT: Critical Over Temp Ingjicator
P18,50,53,54 LS1021A_12C2 _SCL_3V3 <<> LS1021A 12C2 SCL 3V3 R222 g ; »SCL 8?;2 E ?O §§ TEMP1_INT_OD P23 | s1021a 12 vee INT : Over/Under Temp Indicator
P18,50,53,54 LS1021A_I2C2_SDA_3V3 ? LTI Be SOA VS 22 SDA CT TEMP1_CT_OD P23 1.8v.GPI10 o
16 —m—’\/\/‘LS1021A —_— g ; scL 8{’;2 INT ?O gg TEMP2_INT_OD P23 LS1021A
3 NC7 45 = SDA cT TEMP2_CT_OD P23 1.8V.GPIO
12C ADDR:0x90/91 2N A0 joor0a1a0 NGB [Tz ¢ .
1001_00OR/Vi Al NC5 =3 3 NC7 =5
5 NC4 < 12C ADDR:0x92/93 2 A0 jootoata0 NGB [ ¢
—= <—3{NCo 1001_001R/W# Al NG5 3
- <—— NCt 1 - 5 NC4 —X
»<—g | NC2 GND =7 <5 NCO
»—— NC3 EP_GND <—— NCt 1
»<—g| NC2 GND =7
LFCSP16_4MMx4MM_0_65MM_PAD — < NC3 EP_GND
1 LFCSP16_4MMx4MM_0_65MM_PAD —
P3V3_SYS P1V8_FPGA
P3V3_SYS
“““ 11 P3V3_SYS P1V8_FPGA NC7SZ125L6X U29
©
| élélélélélélélé élélélélé uso RN = s
P3V3_SYS c483 c482 SN74LVC1T45YZPR 1l OE o NC (=
A1 A2
AuF 0.1uF VCCA 1 | 6 vcCB
P1V0 MGT PGOOD OD
50V 50V g; A 3|4 B 312 2y A yH —> P1VO_MGT_PGOOD_1V8 P10,13
B2 DR 5 ]2 GND a
o i 158 e s, I = P 1:A->B 2
= Y IAxI T el Tlxlelely DSBGA6_1_39MMX0_9MM_0_5MM =
U26
MPAK-6_1MMX1_45MM_0_5MM
g? VDD(I2C) PO_0 ; < P3V3_SYS_PGOOD_OD P5
VDD(P) PO_1 |5 < P1VO_FPGA_PGOOD_OD P6,7 —
PO_2 [ < P1V8_FPGA_PGOOD_OD P7,8 =
PO_3 [ < P1V2_DDR_PGOOD_OD P8
P04 5 < P1V0_MGT_PGOOD_OD P9
PO_5 [ < P1V2_MGT_PGOOD_OD P10
24 PO_6 8 < P1V8_ARM_PGOOD_OD P11,12
22 RESET# in PO_7 P1VO_ARM_PGOOD_OD P12
12C ADDR = 0x20 INT_OD# out 10
R144 0 20 P1_0 1 < PG_P1v35_DDR_OD P13
P18,50,53,54 LS1021A_I2C2_SDA 3V3 (K 2 BTIE 0 19 SDA P1_1 12 S PDDR4_VTT1_PGOOD_OD P14
P18,50,53,54 LS1021A_l2C2_SCL_3V3 > 18 SCL P1_2 13 S PDDR4_VTT2_PGOOD_OD P14 P1V8 FPGA
ADDR P1_3 (42 < PDDR3_VTT_PGOOD_OD P14 =
0100_00A[R/W#] P1_4 15 P1V8_MGTVCCAUX_PGOOD_OD P13
25 P1.5 g
9 | EP P16 =7
VSS P1_7 P3V3_SYS P1V8_FPGA NC7SZ125L6X us2
©
I PCAL6416AHF,128 u31 'Il 1 oF o NG ‘_5
= HWQFN24_4MM_4MM_0_5MM SN74LVC1T45YZPR g
A1 A2
P1V0 ARM PGOOD OD CT | YCCA 1| 5 VCCB Fes 2 4 >
DESIGN NOTES(PCAL6416AHF) | B2 | A : 4 B &1 A Y P1VO_ARM_PGOOD_1V8 P13
EP(Pin25) if used, must be DIR 2 GND a
connected only as a secondary ground or 1:A->B z
must be left electrically open. DSBGA6_1_39MMX0_9MM_0_5MM = O
MPAK-6_1MMX1_45M M_0_5Ml\7lq
Title
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J22_(J9 on OPAT BOARD) J21 (37 on OPAT BOARD&
OPAT "BOARD: LVDS/GPI0O OPAT "BOARD: RGMII/GPI
J22 J21
TFM-115-01-L-D-WT TFM-115-01-L-D-WT
P34 FPGA_LVDS_L20P 3> ; o o ‘21 < FPGA_LVDS_L19P P34 P49 EC3 MX1 P <K ; o o ‘21 (> EC3_MX2 P P49
P34 FPGA_LVDS _L20N Sre e FPGA_LVDS_L19N P34 P49 EC3 MX1T N K5 o o< <S> EC3MX2N P49
P34 FPGA_LVDS_L21P 3> ; o o ?o < FPGA_LVDS_L23P P34 P49 EC3 MX3 P <K ) ; o o ?o (> EC3_MX4 P P49
P34 FPGA LVDS L21N qre e 1 FPGA_LVDS_L23N P34 P49 EC3 MX3 N (K 5 qre e <S> EC3MX4 N P49
P34 FPGA_LVDS L22P 3> lg o o 12 < FPGA_LVDS_L18P P34 ng o o—%g
P34 FPGA_LVDS L22N e e FPGA_LVDS_L18N P34 e e
79 ® @70~ 19 ® O
21 [® ® 12 21 ® &
P34 FPGA_GPIOO << D e e ot (> FPGA GPIO3 P34 e e
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