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Q1B

Vorg Vs NX3008CBKS Ll H H
EVM's 3-Phase DUAL PMIC Power Distribution Network (PDN)
4 N s
20
— "PCB Notes:
R94 (3-Ph B k pply g VDD CPU) For multi-phase Buck converter configs, route
10K ase uc Su In — remote sense feedback as follows:
© DNI VIO_VIN 1. Pseudo differential pair traces on same layer
& next to primarily power plane segment. Avoid
R104 0E routing near to any noisy/switching signals.
Connect each trace, as close as possible, to
power & Gnd vias or across Dcap in middle of SOC
Q1A ©| power ball group.
Trace widths = 4-8mil & separation distance =
,,\ Ri07 8-50mil, try to keep traces near each other as best
SYS_MCU_EN 2 \|mq &) 10K VSYS V3 VIO VIN as possible while
—
R200 0E For single-phase Buck converters, route remote
NX3008CBKS sense feedback as follows:
A 1. Single-ended traces on same layer & next to
J ogmmmln primarily power plane segment as best as possible.
e (4 Avoid routing near to any noisy/switching signals.
g 2. Connect each trace, as close as possible, to
J15 DGND a power via near in middle of SOC power ball group.
- 3. Trace widths = 4-8mil"
VSYS_3v3
4 C628 0.AuF
VIO_VIN Route as Pseudo differential pair trace
DGND " "
62000311121 DGND © (See "BCB Notes™) VDD_CPU_AVS
CON HDR 1X3 2.00MM PITCH ST TH uso
2 Q  iall SPPMIC_I2C1_SCL  (45) ggivF ut Py
181 $ A
2 g HEEY L8 0.47uH P41
(1323)  WKUP_12C0_SCL B2 S 26303 VeoA ow o & i VBp_cPU AVS REG SWi vsn
AP al? Y PuIC 2c1 SDA. (45) VS 3v3 ® SW_B1B 2;, TFM252012ALMARATMITAA ) CTTe ) c%0
(1323)  WKUP_I12c0_SDA <O 282 DEND VIo_IN 22 | ' uf uf
2 FB_B1 i VDD CPU_AVS 1210 1210
HOR 12C SEL 11| ] R421 a PMIC_ENABLE PVIN_B1 i ) 63V 63V
@) svsMoUEN H»————— 0 i35 ] Tooemc enme  (45) C19 | C509 | Csé1 lcwgs C235 | C236 | C600 | C219 | C562 | Cs81 17 FB_VDD_CPU_AVS_P oo D&o
" 2 A0UF = —10uF ——10uF ——10uF ——10uF ——10uF ——10uF ——10uF ——10uF — —10uF PVIN_B2 H Lo 0.47uH
%43 4B1 A 1ov | tov | ov [ aov [ aov [ osov [ orov | orov | orov o | otov 45 i .
13 DNI Ré, SYS_MCU_EN PVIN B3 { VDD_CPU_AVS REG SW2
*— a2 15 RN 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 o ! sw a1} TENTE5301 AN ARGTHTTAR
o , DGND PVIN_B4 SW_B2B ﬁ,‘ c1rr 559
2 i 4TuF 47F
VSYS 3v3 ‘ 5 s M DGND DGND DGND DGND DGND DGND DGND DGND DGND  DGND 35 | oy s F5 2 2! FB_VDD_CPU_AVS_N prors pror
CCBTLV325TMPWREP 12C ¢ Vevs ava 63V 63V
OEn S Bit State &N DGND DGND
e 0 0 A Bl PYNLDO VDD_CPU AVS REG SW3 oam
10K = L - _CPU_AVS_REG |
0402 gors 9565 569 gert 10} pyiN_LDO3 SW_B3A a3 TRN252012ALMARATMTAR
220F 220F 22 2.20F ! ! 44
DénD | O 1 A = B2 frod prat Sa0s Py 12 SW_B3B AUTOMOTIVE GRADE, 1206 X7T.4V,47U
63V 63V 63V 63V PVIN_LDO12 49 AUTOMOTIVE GRADE, 1206, X7T.4V 47U = C3886
HDR_I2C_SEL 1 X Open - FB_B3
| VSYS_10_3v3 47uF VDD_MCU_0v85
DGND DGND DGND DGND \v4 i
52 SILK "VDD_MCU_OVES™
Install Shunt/Jumpers while programming X—>-| OVPGDRV DGND  DGND - hto
61300211121 2 L3 047uH
PMIC on J21 Oohm DNI to x50 VDD_MCU_0V85_REG_SW VDD_MCU_0V85 REG _ Rgg. oF
VSYS_SENSE 55 AN 0
d % SW_B4A 55—+ TFM252012ALMARATMTAA 0406
DEND gn VBACKUP SW B4B
for next rev 50 AUTOMOTIVE GRADE, 1206 X7T.4V.47U | AUTOMOTIVE GRADE, 1206,X7T 4V, 47U
[EOA OSCa2KCAP e VPR oL Oves B 573:?8
\ 40
=T LEOA OSCATKIN 0SC32KCAP VDD_PHYIO_1V8
0402 [50V 38
| ECs-327-9-340CS-TR OSC32KIN VDD PHYIO. V8 REG SW L 0.47uH DGND DGND TP34
Y5 39 34 = — AN )
€590 0SC32KOUT SW_B5A TFM252012ALMARATMITAA i
OAUF 32.768KHz - . TP30_SMD
VSYS 3v3 VIOVIN 0@{ ooF LEOA_0SC32KOUT FB_BS VDD_PHYIO_1v8 . 11k von B0 1vEn
04021 [507 e
c225 OAuF VDA MCU_ 18 VSYS 10.3v3 AUTOMOTIVE GRADE, 1206, X7T.4V,47U ot
TPag
DGRD 10K DGND
vy, o PMICA_AMUXOUT 1) amuxouT VINT_LEOA_1v8
R331 R332 PMIC_12C1_SDA 30 P45
(21)  USER_PB 2 g ¥t H_PMIC_WAKE 22K 10K Tps7 o o1 5o SDA_I2C1/SDI_SPI SILK "VINT_LEOA_1V8"
PMIC_I2C1_SCL 31
< 0201 fae) = SCL_I2C1/SCK_SPI 2
PMIC_ENABLE VOUT_LDOVINT
2 Ne X TR = 20} \PWRONENABLE P44
5 14 SILK "vRrC_LEOA 1ve" () VRTC_LEOA_1V8
© 1p1{1345)  H_MCUINT# nINT 3
25 VOUT_LDOVRTC c232
SN74LVC1GO7DRLRG4 (1322)  H_MCU_PORz nRSTOUT 22uF
EN_DRV_OUT 29 0603
VIO_VIN P9 EN_DRV vour 1ot |13 VDD1_LPDDR4_1V8_REG 63V
DGND 3 N c221
(13)  MCU_I2C0_SCL 33 | GPIO1 204 —— 22uF DGND
(13)  MCU_I2C0_SDA GPIO2 11 VDD_MCUIO_1V8_REG 220F 0603
o5 VOUT_LDO2 0603
6 6.3V
(13)  SOC_SAFETY_ERRZ GPI03 VDA DLL_0V8
. F_PMIC_WARE 7| Ghiod P35 g2 DGND
4] LEOASCLK « 4| GPIOS VOUT_LDO3 0603 o&no VOD_DDR_1V8
LEOA_SDATA GPIOB - -
(13)  MCU_SAFETY_ERRZ % [EORGD GPIO7 VPAMCU_ v o3V
R92 21K 1% GPIO8 c214 " .
TEOA_GPIOY = SILK "DDR_1V8
(13)  WKUP_LFOSCO_XI = GPIOg g§ VOUT_LDO4 |-~ TP73 2.20F s P38
P46 GPIO10 55 0603 0E o
R34 GPIOT1 o & v 0406
26.1K_1% LEOA WDOG_DISABLE Z by o
PTPS65941213RWERQ1 5 e 5’625‘; DGND VSYS_MCUIo_1v8
6.3V SILK "MCU_1v8" Tpa3
DGND R8S 0E o
P47, 0406
DGND
(3))  PCle0_M.2_SUSCLK R4 ® (13)  PMIC_POWER EN1 )
DGND
(EVM Bd Setting Default): VDA_MCU_1v8 PMIC-A uses default 12C ADDR:
0x48, 0x49, Ox4A & 0x4B
BD (Low) Enable WDOG 55
FROECT T 1_DVKIT
LEOA WDOG_DISABLE o201 SOLUT'O” '
PU (High) Disable WDOG
(1322)  H_S0C_PORz <& PCB CODE (REV)
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VSYS_3v3

PMIC-B

"PCB Notes:
For multi-phase Buck converter configs, route remote
sense feedback as follows:
1. Pseudo differential pair traces on same layer

& next to primarily power plane segment. Avoid
routing near to any noisy/switching signals.

Connect each trace, as close as possible, to
power & Gnd vias or across Dcap in middle of SOC
power ball group.

Trace widths 4-8mil & separation distance =
8-50mil, try to keep traces near each other as best
as possible while

For single-phase Buck converters, route remote
sense feedback as follows:
1. Single-ended traces on same layer & next to
primarily power plane segment as best as possible.
Avoid routing near to any noisy/switching signals.

DGND

PMIC-B uses NVM to set 12C ADDR:
0x4C, 0x4D, Ox4E & Ox4F

VIO_VIN 2. Connect each trace, as close as possible, to a
power via near in middle of SOC power ball group.
Trace widths = 4-8mil"
casr VDD_CORE_0v8
2.20F
0603 P22
63V us 0.47uH ‘
27 VDD_CORE_0V8_REG SW1,- +—O
péND veea Swbia 28 T FFM252012ALMARGTMTAR
vsvs V3 DEND 48 W_B18 ca47 ca8
VIO_IN 22 VDD_CORE_0V8 a7uF a7uF
26 | Ly 81 FB_B1 1210 1210
1 - [FB_VDD_CORE_0V8_] 6.3V 6.3V
c c C34 c3 c c 5 c341 czzs PVIN_B2 DGND  DGND
muF o0 ——SouF —L—fouF ——T0uF ——TouF muF 10uF — —10uF — —10uF 45 L5 D47uH
aov [ v [ iov [aov [ iov [aov [aov [ rov [ rov [ aov PVIN_B3 oW goa 18 VDD_CBRE_0V8 REG SW2
0805 | 0805 | 0805 | 0805 | 0s0s | 0805 | 0805 | 0805 | 0805 | 0805 541 by g4 W hes TFVZ53012ALMARATHTAR
35 21 . AUTOMOTIVE GRADE, 1206, X7T4/-4703891 =~ C389;
GND DGND  DGND  DGND  DGND  DGND  DGND  DGND  DGND  DGND PVIN_BS FB.B2 ™ 3 VDD C?RE ov8 N 4T0F 47uF | AUTOMOTIVE GRADE, 1206, X7T,4V,47U
VSYS 3v3 - e - -
T 8 DEND v
FUNLEO! VDD_CORE_0V8 REG_SW3 OMHH PoNe - pewo
VSYS 3v3 10 43
343 ca44 PVIN_LDO3 oo [aa T TFNI35201 2ALMARGTNTAR
2.20F 2.20F 12 | LN Loot2 W_B3B c25 cozt
0603 0603 = FB B3 22 FB_VDD_DDR_1V1 A7uF
6.3V 6.3V Cc349 ca48 | VDio_DOR 14 1210 2
2.2uF 2.2uF 6.3V 6.3V
DGND DEND oo oo 52 | UpeoRY
1 047uH DGND  DGND
SW B4A 55 VDD_CORE_0V8_REG_SW4 ‘
- - 56 TFVI253012ALMARATHTAR
VSYS_SENSE Pin connected to VBACKUP Sw_B AUTOMOTIVE GRADE, 1206,X7T 4V, 47U AUTOMOT‘VE GRADE, 1206, X7T 4V.47U
Ground as per latest Datasheetl—-—ﬁ £ B4 2 FB_VSYS_IO_3V3 4(373320 4(3733?3
VRTC_LEOB_1V8 VSYS_ 10_3v3 Y Y I —
_LEOB R189 . OF . 0402 40| scarkcap SILK "0VES_RAM
38 DGND DGND VDD_RAM_0V85_REG
o oscam VDD_RAW 0v85 REG sW | oam
39 34 -
x 0SC32KouT SW_BSA TFM252012ALMARATMITAA
37 C310 TP74
A4 FB_BS VDD_RAM_0V85_REG 38 4TuF
DEND AUTOMOTIVE GRADE, 1206,X7T.4V,47U anr | 1210
FB_VDD_CORE_RAM_0V85 6.3V
DGND DGND
VINT_LEOA_1v8 P19
PMICB_AMUXOUT, 1
AMUXOUT SILK "VINT_LEOB_1v P21
(44)  PMIC_I2C1_SDA <<)%:m SDA_I2C1/SDI_SPI '
(44)  PMIC_I2C1_SCL >%31 SCL_I2C1/SCK_SPI 2 VINT_LEOB_1V8
LEOB ENABLE 2 VOUT_LDOVINT
(44) PMIC_ENABLE nPWRON/ENABLE SILK "VRTC_LEOB_1V8" TP8
14
(1344)  HMCUNT# & nINT 3 VRTC_LEOB_1V8 ce7
oNI 25 VOUT_LDOVRTC — 2.20F
VSYS_I0_3v3 X~ nRsTOUT 0603
29 ces 63V
*—=2- EN_DRV 13 VDD_SD_DV_REG 2.20F
R188 10K VOUT_LDO1 VoA USB 2V 0603
0201 32| Gpion L o 6.3V DGND
VSYS_I0_3V3 (13)  SEL_SDIO_3V3_1Vén GPio2 1 T P75 2.20F DGND
o VOUT_LDO2 0603
5 6.3V
(46)  EN_DDR_BUCK 7| GPIO3 o6 VDD_SD_DV  s1ix "vpp sp
(1)  A_DDR_RET_1V1 GPIO4 9 VDD_IO_1V8 REG 220F c
R1%8 (44)  LEOA_SCLK GPIOS VOUT_LDO3 0603 DEND P26
R (44) LEOA SDATA < GPIO6 VDA_PLL_1V8 6.3V RS3 0
X at| GPio7 C‘m ’ 0406
X—1g| GPIO8 . 7 2 20F
PMIC_WAKE2 X~ GPIO9 29 VOUT_LDO4 0603 DEND
t GPIO10 . G5 VSYS_IO_1V8 511k "svs_1var
(46)  EN_3V3I0_LDSW GPIO11 2 h ‘ )
R186 o &x P76 P27
10K DNI N 9 DGND RS54 0
0201 TPS659411 3 2.20F 0406
PTPS65041111RWERQ1 253‘"/3
IC VER2.0 POWER MANAGEMENT WITH 4-PHASE 14A BUCK VQFN56
DGND
DGND
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VSYs_I0_1v8 VSYS_10_1v8
FL26 FL27
VDD34_CDCI VDD12_CDCI 3 .
o 0470F o 0ATUF
0402 C643 Ccos4 ce45 C646 Cced7 Cc648 0402
0.1uF 47uF 0.47uF 4.70F 0.47uF 0.AuF
16V 10V, 10V, 1ov 1ov 16V
DGND DGND
o
DGND DGND
vsys ioava Pl VSYS_I0_3v3
FL29
1, o .3 V3v3_REF_CDCI V3v3_vCo_cocl 3. o 1
| 047uF o 047uF
0402 C649 650 651 C652 C653 Cce54 0402
4.7uF 0.47uF 0.1uF 4.7uF 0.47uF 0.1uF
10v 10v 16V 10v 10v 16V
DGND DGND
mark DNI DGND DGND
o o g
Us4 o 2 9y
C655 || 27pF CDCIXIN 1 CcDCI_Y0  TPTO
["sov TDCT XOUT 2% XIN E § g 8 Yo ) o~
J v xout &3 3 2 vip |22 CDCIY1P_ R3g4 33E 00 CLKGEN_SERDES1_REFCLK P 100MHz HCSL Clock for SOC (BCIel) =
1_GP! Q YTl T
25.000MHz (14.20.40)  1200_SCL Eg;g gé SES.:gplgg 15 vepos S > 5 8 vin 2 COCLYTN_R388 33E I CIKGEN_: ]
| (14,20.40)  12C0_SDA < SDA/GPIO2 Jop | 18 CDCLYP s 33E 700 CLKGEN_PCIE1_M.2 M KEY REFCLK P 100mz HCSL Cie REF clock for
CDCI_GPIO1 20 17 _COCLYZ2N 1T CLRGEN_PCIET_MZ_M_REY_REFCLK_N (x2 lane M key)
ﬁ I R389 o X STATUSIGRIO1 N A R390 33E CPCIET_M-Z W_KEY ¥ s,
56| | 27pF T2 R391 6 CDCI GPIO4 11 14 CDCIY3®P  Rag 33E 00— CLKGEN_SERDESO0_REFCLK P
I™s0v B Y3P 713 TDCLY3N_Rags 33E ! CIRGEN ] S 100Miz HCSL Clock for SOC (PCTe0)
FOS201823AJGNTR %—o-| REFP o cDCl_Y4P 008 CLKGEN_PCIEO_M.2_E_KEY_REFCLK_P
DGND - [ 10 ) R394 33 |_PCIEO_M.2 E_KEY | CH 100M82 e REF clock for BCTe Conn
REFSEL- 0 selects crystal reference X REFN Yap TOCLYaN  R395 33E 7 CIRGEN_PCIEU_M.Z_E_KEY_REFCLK_N (x1 lane
CDCI_REFSEL 4 Yan
REFSEL
CDCI_EEPROMSEL 2
R396 EEPROMSEL a R415 R416 R397 R39%8 R417 R418 R399 [ R400
2
RESETN/SYNC ° 0.0E 1% 49.9E 1% 49.9E 1% 9.9 1% 49.9E 1% 49.9E 1% 49.9E 1% 49.9E 1%
47K CDCI6214RGET 9
c
DGND
DGND DGND DGND DGND
DGND
VS{VSJOJV:;
mark DNI
R401
47K
EEPROMSEL - LOW - Page-0 (default)
CDCI_EEPROMSEL
EEPROMSEL - HIGH - Page-1 =
R402
47K (1322)  SOC_PORZ_OUT )—r ol
DGND
(30)  PCIEO_M2_REFCLK P
(30)  PCIEQ_M2_REFCLK N
8
R403, 0E. CLKGEN_SERDES0_REFCLK_P
R404, OE ' ! ! From CLK GEN
From CLK GEN ne1n
CLKGEN_PCIE R405 0E "E3" R4 E C657 || OAuF
. SOC_SERDES0_REFCLK_P ©) .
R407 E =47 RA08 OE ey - } 5 SOC SERDESOREFCLKN (9 T 5O°
neam
Place R1,R2,R3,R4 connector Place C1,C2,R5,R6 close to §
Clock Source Tnstal Remove
Clock Gen RI,R2,R5,R6 1,C2,R3,R1
soc C1,c2,R3,R4 | R1,R2,R5,R6
(29)  PCIE1_M2_REFCLK_P
(29)  PCIE1_M2 REFCLK N
"RI1" R409 0E CLKGEN_SERDES1_REFCLK_P
R Rat0 o B 5 T From CLK GEN
From CLK GEN .
CLKGEN_PCIE1_M.2_M_KEY_REFCLK_P "RT" R411 0E "R9" R412 0E R_SERDES1_REFCLK_P iC659 | 0.1uF_ A
SOC_SERDES1_REFCLK_P 9) S
w T }7 X = S To soc
R413 3 T"_Rat4 OE | R SERDEST REFCIKN 1 %}%‘7’ SOC_SERDES1REFCLKN ~ (9) "
ean
Place R7,R8,R9,R10 close to PCIe connector ’\ /
AN DX soLuTion TI_1_DVKIT
TTook Sonros TRSTAIT Femove PCB CODE (REV)
Clock Gen R7,R8,RILR12 | C3,C4,R9,R10 11
o DX-S2-001-A0(O)
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FL15 120E

—
5
~

VDDA _0P8_PLL DDR

ANALOG POWER 1

C155
BLM18KG121TH1 uF
10v
0603

VDDS_0SC1_1V8

VDA_PLL 1v8

—

C400 ci7
1uF uF 47uF
6.3V 3v

0603

¢

VDDA_MCU_PLLGRPO

VDA_MCU_1v8

cez Lcszs 1

alll 1uF

63v o [|DNI
0201 0402

DDA PLLGRP_1V8

Combined
with
VDDA_OP8_USB

VDDA _0P8_USB

as it is not
used

C423
4.70F
6.3V

0603

A

VDD_CORE_0V8 FL4 120E

VDDA _0P8_USB

BLM18KG121THID

VDA_USB_3V3
VDA _USB_F_3V3 —~
Lcm
4.70F
6.3V
0603
VDA_MCU_1v8

29
4.7uF

ry

0603

30
TuF
6.3V
0603

i

Vth (min) = 0.45V me
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A few Dcaps shown here have been provisioned on PCB layout underneath SoC at

individualpower ball vias & around perimeter in case additional high-freq decoupling

might be needed.
Some Dcaps may be shown as "Do Not Install"

Dcap scheme (value, pkg type, ESL,

(DNI) components if Power Integrity
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(zt) .
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simulation results for a particular power rail on this EVM PCB design combined with
Loop-Inductance,
response below or equal to the desired target impedance
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A few Dcaps shown here have been provisioned on BCB layout underneath SoC at
individualpower ball vias & around perimeter in case additional high-freq decoupling
might be needed.
Some Dcaps may be shown as "Do Not Install" (DNI) components if Power Integrity (PI)
simulation results for a particular power rail on this EVM PCB design combined with
Dcap scheme (value, pkg type, ESL, Loop-Inductance, etc.) results in an impedance
response below or equal to the desired target impedance (3t).
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