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‘op-Level Overview

Date:
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Ti2i3

% Revision: Al

LUl

DDR3L Memory

UL

-

MT41K64M16TW-107:J
1 Gb /933 MHz / 16-bit

VDD_DDR: 1.35V

KEY COMPONENTS (Critical)

AM3354 Processor
Sitara™ ARM®
Cortex®-A8

PMIC - =
TPS65218D0 ‘ POWER RAILS
! AU CORE & MPU
> | 4 F
PMIC Reset Buffer T« VDD_CORE 1.1V
SN74LVC1G07DBVR « VDD_MPU 1.325V
* (1 GHz OPP)
i ) l ~
Ih ooo MEMORY
| e VDD_DDR 1ebde) i
16-bit AM3354 | (DDR3L)
EMIF ] Sitara™ ARM® | :
®_ | I/0
Cortex®-A8 — | 1,
{ < VDDS 1.8V
| | « VDDSHVx 18V/3.3V
/ S
- J,' N Jv' . All voltages are typical values.
|r—i 24 MHz i-i 32.768 kHz Refer to AM3354 Datasheet for details.
= System Clock = RTC Clock
0T2J111124M SX3M32.768KM20F30TNN
GENERAL NOTES
DDR3L Memory
SRR MT41K64M16TW-107-J » All capacitors are rated at 10 V.

1 Gb /933 MHz / 16-bit
1.35V

» Use 16 V capacitors on 5 V rails.

-


a0132383
Sticky Note
Since this is a SOM, adding  flexibility for the RTC mode connection is recommended


T T 2 3 T 3 I 8
IC1A yac Bulk it
AM33548ZCZD8O MT41K64M16TW=107:) utk capacitors
ooR_AOLE2 A0 N3 [4o ‘r+1v35 \
HL AL P7 \
DDR_AL e ™ p3]AL | |
DDR_A2\-22 o (A2 \ c? c? |
DDR_A4 A3 \ 10uF 100F |
c3 AL P8
DDR_A3 Al \ |
BL A5 P2 |
DDR_AS | _~ A5 | \
DDR_AG i~ A6 GND IHigh—Speed capacitors
DDR_A7 Ef i~ $§ A7 ettt ettt AN A
DDR_AS AB M i1vss 1
c1 A9 R3 \ ‘
DDRA9 =5 ALO 7% I ‘
boRALL| 2 AL vl | Lo Lo 1o |
0.1uF === 0.1uF === 0.1uf
DOR AL2[E3 AL2 N7 | a12BCH \ v v v \
DDR_A13 —=x | » * * |
DOR_AL4 B4 \ Lo Le Le Le Le Le \
>
DoR_DO}M3 Do E3 1pao | ivss ]
M4 DaL F7 \ GND |
DDR_D1 na1 | |
N1 Da2 F2 f
DDR_D2 Q2 | ’W |
DDR_D3 N2 DQ3 F8 DQ3 | C4 c9 c? c? |
- N3 DQ4 H3 0.1ufF 0.1ufF 0.1uF 0.1ufF
DDR D457 Da5 me |0 ! .I .I .I |
DDR_D5 DQ5 \ \
P3 DQ6 G2 | |
DDR_D6 DQ6
P4 0Q7 H7 | c? c? c? c? c? \
DDR_D7 Q7
J1 DQB D7 | 0.1ufF 0.1ufF 0.1uF 0.1ufF C |
DDR_D8 D@8
KL DQ9 c3 | > |
DDR_D9 Q9
K2 DQ10 8 \ \
DDR_D10 Q10 | |
K3 DQil 2 GND
DDR_D11 Q11 | |
K& DQ12 o -
DDR_D12 Q12
e LS Da13 A2 | a1 U?A
eS| Lk DQ1k B8 | 014 MT41K64M16TW-107:) u?B
DDR_D15| ML DQ15 83 | pa1s +1V35 MT41K64M16TW-107:)
DDR_DQSO|-F2 LS £3 ioas /0D x2L{ne Ne M
DDR_DQSNO LDQS# xgg 22 Ine NC %X
L1 7
vssQ L Ine N
bOR_past (-2 o <7 uoas oD vssq *L21Ne
DDR_DQSN1 > uDQaS# VDD VssQ
VDD
VoD VvssQ
DDR_DQMO '3 b%n E; LOM e vssQ
DDR_DQM1 UDM s VvssQ
R? vssQ
45 +1V35 VvssQ
vDDQ vssQ
G2 RESET ) T2 vDDQ Vss
DDR_RESETN \ RESET
H2 cs ~/ L2 & vbbQ Vvss
DDR_CSNO cs#
Gh RAS 3 vDDQ vss
DDR_RASN RASH#
FL CAS K3 vDDQ VSS
DDR_CASN (> o 15| cas#
DDR_WEN WE# vbDQ VSS
vDDQ 33
4 BAO M2 vDDQ vss
DDR_BAO =2 T N-{BAD e Ve
DDR_BALIE2 o T BAL
DDR_BA2 BA2 V8 323
M8 | \ReFca
DDR_CKE &3 CKE K9 fcke v M1 L vReFna oS
DDR_CK |22 cK J7 Ik vss
— [ DL K- K7
DDR_CKN 21 oo cks
DDR_ODT obT
@ Vref,
ORI ji L8 |, Voltage divider
DDR_VREF R? R? +1V35
49.91Q , (21%:,20 mw) | | 2600
C CT?
GND GND 0.40F Lk ax
L c? L c? c? R?
I 0.1ufF I 0.1ufF 0.1uF 1 kQ 1%
GND GND GND
Sheet: /DDR3/
File: DDR3.kicad_sch
Title:
Size: A3 [ Date: Rev:
KiCad E.D.A. 10.0.0 Id: 2/4
T i 2 3 I % I



a0132383
Sticky Note
size

a0132383
Pencil


T [ 2 [ 3 [ I 5
I [ 7 | 8
Audio ADC General—Purpose Memory Controller SODIMM_Power Pins
R? B6 R? {1 4.7kQ 60
AINO L0 PIN +5V
229 13 Mo | B7__R?_ ¢ 6.7k0 59 GPMC_A0|RES 19%pin N
MCASPO_FSR R " PIN Vih 19 N
R? AIN3 LIy 47kQ 58 GPMC_AL PIN 2,25
uzB R 55 R4 70 o PIN CPMC Az |ULh 19 U?M c? > M 5 1A
gold fingers 13 B13 AINS R PIN w31 PIN gold fingers . c? +3V3 PIN
il MCASPO_FSX aNe| A8 T oL 47KQ 565 | gold fingers GPMC_A3 19%p 1y
2!2':1 AN €7 R? ¢ |3 4.7kQ 55, U?F GPMC_AG | RL4 197o1n 1uF 0.1uF N 253 PIN gold fingers
s 12 AN e R ¢T3 h.7k0 54 epMe As | V15 1985, 254
INF=———ps[ "= MCASPO_AHCLKR ? PIN u15 ALY
7 g | C9_R7 ¢ 4.7k 53 GPMC_A6 208p)y s
17 229 PIN - o|T15 20 GND +1v8 PIN
o B12 < GPMC_A7 PIN
F 2] MCASPO_ACLKR Vi 3V3 1
? GND GPMC_A8 2035y + A 257
19 229 ALl GPMC_Ag [ 216 20 P Jo
PINF=———[ | MCASPO_AHCLKX GPMC_A10|TL6 206 ’ 2590 N
? . . ¥ PIN PIN
okl 229 23 | cxspo acLix LCD @ Connect the lcd pins on the carrier GPMC_ALL (YL e in g L
) I _ GPMC_ADO PIN
V7 21 1uf 0.1uF 0.1uF
PIN 23 D131 caspo_xe1 LCD_AC_BIAS_EN |5 9y GPMC ADL T2 P78 S PIN
PIN MCASPO_AXRO LCD_DATAO 123p)y 5 GPMC_AD2 —2 PIN PIN
5 - Uz GPMC_AD3 2L5p 1y GND
LCD_DATAL 3 PIN gold fingers us 21 o
LCD_DATA2 12%py GPMC_AD4 SaPIN +1vV8 PIN
. LCD_DATA3 |-R2 12fp )y GPMC_ADS |7 21 PIN PIN
JTAG @ Esd protection may be required LCD_DATAY (-2 12%pin e T PTE S8y )
LCD_DATAS |12 13%p1n GPMC_AD7 [ SS{PN c? c? c? PIN
+33V e S i 10 GPMC_ADS | 22PN PIN
LCD_DATAT |1 13500 GPMC_ADO |22 PIN 10F  JO.4uF | 0.1uF PIN
PIN EMUO Leb baTAg U2 37oin GPMC_AD10 22%p)\ PIN
PIN[ZoR ‘ EMU1 LCD DaTAS| U2 13 GPMC_AD11 |22 22%p )y
vz PIN LTy Tt 1ys Y IE a0 GPMC_AD12|TL2 22 GND o
gold fingers pIN 30 R? o] I 4.7kQB10 LCD_DATA10 PIN - R12 22 PIN PIN
9 R S ma TRSTN LeD DATAL1 | U% 14 GPMC_AD13 PIN
PNELRT o % 7KQAL2 _DATA11 PIN Vi3 23 P
R S ma TCK V2 14 GPMC_AD14 PIN
PINBZR7 ¢ % 7KQBLL LCD_DATA12 PIN U13 >3 PIN
——Tt ™I V3 14 GPMC_AD15 PIN
PIN 33R? o 1 4.7kQALL e LCD_DATA13 V4 PIN R7 >3 PIN
R? 01" 4.7¢0 LCD_DATAL4 149p1\ AL PIN PIN
S 5 15 GPMC_BENO_CLE 23%p1N
LCD_DATA15 PIN u1B o
R5 15 GPMC_BENL 236p 1y
LCD_HSYNC |2 2PN kg V5 23 o
LCD_PCLK PIN N U PIN PIN
ETHERNET/10/100,/1000 Lco_vsvne U3 15T o1y E GPMC_CNI | e PIN
- _ PIN PIN
@ needs pull ups on the carrier S ek TT173 ;2 PIN PIN
] ] GPMC_OEN_REN
3 R? 00 s PO . @ High speed signals GPMC_WAITO |17 2050\ PiN
U2l P\NS? g; ] gg L6 |\t TX_EN USB Minimize addition of series resistor or TP GPMC_WEN |6 246,y ,’Z::
gold fingers | PINf—ps o ﬁ; MII1_RX_DV cpmc_wpn 227 248p)y PIN
PINI—p7 00 Krg| M1-TXD0 usBo_Ip | P18 158510 R? PIN
PINZ=—p o0 Kre] MI1-TX01 uss1_ip |PL7 1611y e v 339 » i
PIN =7 Sa1a|ML-TX02 use1_pp[RL7 165p 1N gold fingers AL L Al ALY
PINZ—7 Sawig| MI1-TX03 use1_pm[RL8 163p1N PIN
PIN T 7 5aL1e| MN1-RXDO uss1_cefFi8 16Tp1y PIN
PINE oaLie|MN1-RxD1 USBO_CE M3 1695y PIN
PINE =R Sa L] M1-RxD2 usBo_pp N7 175pN PIN
PINTo5 R? 00 Kig|1-RXD3 usBo_pm |18 173p)y SPI PIN
PINFZ—p 00 Lig| MI1-TX.CLK USBO_VBUS :12 17%p 1y E PIN
P\ng R? — 0Q H16 MII1_RX_CLK USB1_VBUS L 177p1N pIN IS B17 PIN
PINET R =00 7| M12-COL USBO_DRVVBUS ;16 14PN D) PINEL 816 zE:gJo PIN
PINDS Re =00 nis| " -CRS usB1_DRWBUS |12 1835y gold fingers | pyy 32 At P10 -
PIN o RMII1_REF_CLK i Sie|sPlo_cso o
pinLLS P = 0Q M18] ync PIN SPI0_CS1
pini7 _R? == 00 Mi7] R s::
ClOCK 334 PIN
43
PIN A7l spio_scLK [PIN
UART @ 32.768 khz RTC Clock PiN
- " Y2 +3.3V ,’;::
PIN UART1_CTSN SX3M32.768KM20F30TNN . .
= DL7] yugrs Rrs o ~ REST @ Connect the rtc pins on the carrier!
26 PINE L84 JART1_RXD 220 S
gold fingers PIN 56 Eig UART1_TXD 3 ouT Tgl Stat 45
— L ri-State
PIN{2S E28] uaRT0_CTSN g PIN = 813 | XDMA_EVENT_INTRO
E:: s F1e| UARTO_RTSN S c? c? U2 PINE= 15| XOMAEVENT_INTRL
9 £1o] UARTOTXD ~ 0.1uF 1uf gold Fogers | PNEg — ECAPO_IN_PWMO_OUT
PIN UARTO_RXD PINg1s2
> m s >TA135 RESERVED
@ Pull—ups on the carrier board pIN L oD A10 C,WRONRSTN
RMI will be implemented. RTC_XTALIN :i @ 24Mhz RTC Clock R? ARMRSTN
RTC_XTALOUT |2t Y2 s +33V 4.7k
ol 616[ o oato XTAUN |8 or2ia112em +3:3
o173 615 \ymco DATL XTALOUT 221 A 1c2
JRCEL SO T 75 F181\Mco_DAT2 R? = SN74LVC1GO7DBVR
g 9 PIN ;; F17fymMco_paT3 - 3 g m ¢
o 618 mco_cmp L1 3{out Td-state
R? =]
b1 32 5 S c? c? b
o e @ ﬁm 1uF %m,‘s"’;'g”p;;t pmicreset | warmrstn
| = GND
GND
Sheet: /Ports/
File: Ports.kicad_sch
Title:
Size: A3 [ Date: Rev:
KiCad E.D.A. 10.0.0 Id: 3/4
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a0132383
Sticky Note
take note of the impedance requirement for differential signals

a0132383
Sticky Note
place close to the processor clock output pin

a0132383
Sticky Note
place close to the processor clock output pin

a0132383
Sticky Note
place close to the processor clock output pin

a0132383
Sticky Note
RX signals 
Delete the series resistor 
Place near to the EPHY

a0132383
Sticky Note
TRSTn polarity 
pulldown?

a0132383
Sticky Note
Add a filter cap

a0132383
Highlight
SD card

a0132383
Pencil

a0132383
Pencil

a0132383
Sticky Note
All the processor signals are connected  to the connector (gold fingers) and  do not see any ground shueld between signals 
Not sure on the effect on the board performance 
Did you have some thoughts or experience designing similar boards 
The recommendation is to add ground shield between signals

a0132383
Sticky Note
LCD_PCLK
Add a series resistor


1 | 2

[ 3

Power AM3354

" PMIC TPS65218DORSLR

. 1c?D
EEU&EPPP}JE‘Z@” V1 amsssupzczoso @ 1.325V MPU
| +1v3s Ic?8 ‘ @ 1.35V DDR F10lvpp_mpu_1 +5V IC?H
\ 2 AMBBSABZCZFEO o VDD_MPU_2 @ PMIC AM3354B2CZD80 )
| ? \ £ VDDS_DDR_1 VDD_MPU_3 w2 Ic2 @ Am3354 Pmic @ Sodimm connector
\ c? c? | $&2-{VoDS DDR 2 10F  |04uF |0.4uF [0.4uF [0.1uF VDD_MPU_ W Push R? TPS65218DORSLR section PMIC GPIO
} | »WVDDS,DDRJ VDD_MPU_5 - 100 kQ Nnee
| 10uF | 10uF | $-52>{VDDS DDR 4 GND VDD_MPU_6 s L ‘og‘o o0 e R C5 [ ]
| @ 2 x 10uf |  $3z{VODSDDRS VDD_MPU_7 JO L2 {ac_pET 45 B18 NPFO
‘ GND = 20uF | ¢ |VDDS_DDRE VDD_MPU_MON 5y NINT EXTINTN
LT e | L5 {vDDS_DDR_7 * GND p-_= PGOOD @Pgrts section GPIOL u?A
H- hS d C 4\ 27 IN_BU 46 Rest 6 GPI02 gold fingers
Ig pee aps +1V8 IC?E @ 1.8V 1/0 IC? IC? IC? IC? IC? 5 [y PWR_EN = PMIC_POWER_EN
r— e ————— — = 1 - 3 c16 GPIO3
[ s \ AM33S4BZCZDBO pqg T P s~ {IN_DCDCL scL 12¢0_SCL
. i U L70F |67uF  [B7uF [&7uF  &70F 623 1IN pcpc2 2 €17
| | VDDALP8V_USBO 37 e SDA 12C0_SDA
‘ c? c? c? c? c? c? c? c? ‘ Eig]| /DDA-ADC GND +12 1 INpcocs  PGoob_su |22 BS | RTC_PWRONRSTN
| \ 1uf 0.4uF  J0.1uF [0.1uF —=-VDDS_2 36
| F9 IN_BIAS 18| IN_NCC +3.3V
! 0.1vF J0.4uF |0.1uF [0.1uF0.LuF| 0.1uF| 0.1uF| 0.1uF k13| /P03 C? c? c? c? c? mLnge
\ : : : AR 0. : : : } 6ND ® 600 Q 100 MHz §-=1VDDS 4 e
A ——|
} | 14 0603 P9 VDDS_5 4.7uF | 4.7uF 4.7uF | 4.7uF 4. 7uF
A GND | . . - - 5141V0DS6 GPO2
c? c? c? c? c? GP14]
\ c? c? c? c? ) ) ) c? } —L JR11| xgg:‘;sc GND +1V35 S0
} | 0.4uF J0.4uF J0.4uF J0.4uF | 0.1uF $ROlypps pLi CORE_LCD =V 31 nero-2Y
| 0.4uF JO.4uF  JO.4uF |O.LuF|0.L0F] O0.LuF] O0.1uF] O0.1uF | %VDD'S‘_PLL_DDR 32 ::_tgé o
| \ oD $T221VDDS_PLL_MPU 3 U\
| D7 1ybDs_RTC [ L
| GND GND =1 = R? FB1 _L c?
\ } 515 YDDS_SRAM_CORE_BG u20 beo 109 2 +1V325 T0uF
| ? c? c? c? c? c? c? 210 RAM_MP ] PIN
| C @ 20 x 0.1uF = 2uF | V5 xggs_s AM_MPU_BB gold fingers 1 cc L2 T Tr
} 0.1uF |0.4uF | 0.1uF |0.1uF } 0.1uF |0.4uF | 0.1uF @ Coin Cell FB2 avss L i; ]
. u
| | z I Sodimm 5 U\
| GND \ GND FB3 _L c?
\ ‘ v 10uF
—————————————————————————————————— - [l 20 L? A u
am3ssuszczoso @ Cap and RTC LS—=7 o 1
Ic2c @ 1.1V Core EES ¢
+1v1 : €101 cap_vBB_MP +1v8
A AM335482CZ080 . _VBB_MPU_ - L2 22uF
- - - 77| VOD_CORE 1 _L CAP_VDD_SRAM_CORE PRI 3 10 pH
c? c? c? c? s VDD_CORE EES +3.3v ¢
_CORE_2
56 |yno CoRE 3 1uF CAP_VDD_SRAM_MPU N/C_1 15 A 22uF
0.4vF [0.4vF [0.1uF [0.1uF %voo_cong_q CAP_VDD_RTC N/C_2 DCDCH - .
+>191vpp_cORE_S " Lo Lo
o HiL] o0 Core 6 VDDS_RTC L4B 0.1uF 40uF
4212 voD_CORE_7 RTC_KALDO_ENN @ Power Le L?
VDD_CORE_8 —————— B 43 315 uH . . .
c? c? c? c? »%VDD_CORE_Q | +3.3V } L&A +1v8
512 1von_CORE_10 ‘ | Loot |2 7 GND
04vF [o.4vF [04uF [o4uF  ¢-L8{vDD CORE 11 | \ VIS
p-L7{voD_CORE_12 S | R2 | L1 |20 2
GND TVDD_CORE_H [ 2400 | LS2 5
? c? \" \"
ML [NROCORETd ‘ | Ls2f33 = io F 10uF PRI RIS
13| VDD_CORE_15 | } 1S3 o N ¢
c? c? »——=1VDD_CORE_16 \ D? E 7 0
N8 |\in copr 7 o ’l} ; ?
g | VDD_CORE_17 \ N LED } = 5 = o L0uF 00 0Q
04uF_JO1uF +-N9 {yop_core_18 ‘ | 2 3 3 :
%VDD_CORE_N \ i noo £ 2 T tour +1V8  +1V8 +1V8 +1V8 +1V325+1V325
oND (N3} vpo_core_20 | oNo | - —x T@f
L g GND 00 0Q
+3.3V +1v8 R? +1V35 +1V35 1V 1V +1vl  +1v1
A 12.1kQ /:I;I:\
@ 3.3V I1/0 ? ? ?
R? R? Lcrgzsuazczoao / 10?6 @ Ground 0Q 0Q 0Q
0 one P AM3354BZCZDBO @ buffer with Schmitt—Trigger inputs
o o o o P8 | \onemi VREFN  VSSAADC e R P
7 7 E E - . VREFP  VSSA_USB_1 R? \
P10 +1V8
T P boi1] /DDSHV2 1 VSS_RTC VSSA_USB_2 0 } |
- e RS (7] MootiVop o i \ o | @ Fail-safe protection is not implemented, as all connected |/0 devices
oD LP131\0pSHY3_2 Voo 37 vss_§ } 12 0.1uF | share the same supply source as the corresponding VDDSHV domains.
%voosuvu VS5_36 VSS_4 | SN74LVC1GL7DBVT } External power injec_:tion on I/0 pins is ngt supported.
1y /DDSHVA_2 VSS_35 Vss_5 ‘ oD | If such use cases are required, fail—safe protection must be evaluated.
c? c? c? c? L VDDSHVS 1 VSS_34 VSS_6 ‘ ; \
= VDDSHV5_2 VvSs_33 Vss_7 | PGOOD pmicreset |
0.4¢F [01uF J01uF [o.4uF  $ERVDDSHVE 1 VSS_32 VSS_8 } \
o2 VODSHV6 2 VSS_31 vss_9 | ‘
GND Per3|/DDSHV6_3 VSS_30 VSS_10 | ‘
| VODSHVE 4 VSS_29 VSS_11 \ }
1| VDDSHV6 5 Vss_28 VSS_12 \ |
c? c? 5| VODSHV6_6 Vss_27 VSS_13 ‘ GND \
t-pe| VODSHV6_7 VSS_26 VSS_14 - J
0.4uF ] 0.1uF 5| VODSHV6 8 VSS_25 VSS_15
——]VDDSHV6_9 VSS_24 VSS_16
GND VSS_23 VSS_17
VSS_22 VSS_18
+3.3V vss_21 VSS_19
VSS_20
';ig VDDA3P3V_USBO
c? c? VDDA3P3V_USB1
0.4uF ] 0.1uF
GND Sheet: /Power/
File: Power.kicad_sch
Title:
Size: A3 Date: Rev:
KiCad E.D.A. 10.0.0 Id: 4/4
T T 2 T 3 I % T 5 I 6 I 7 I 8



a0132383
Sticky Note
reduce LED current
470R?

a0132383
Sticky Note
should the buffer be open-drain

a0132383
Sticky Note
PMIC_POWER_EN
Add provision for series resistor for isolation
Add TP for connecting external pull for testing

a0132383
Sticky Note
RTC_KALDO_ENN
Connect through a series resistor 
Add TP for connecting external inputs

a0132383
Sticky Note
CAP_VDD_RTC
Connect through a 0R
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