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4~ DDR3L Memory
T MT41K64M16TW-107:J

1 Gb / 933 MHz / 16-bit

VDD_DDR: 1.35 V

KEY COMPONENTS (Critical)

1 il

AM3354 Processor
Sitara™ ARM®
Cortex®-A8

L |
1tni

SYSTEM ON MODULE

PMIC 1
TPS65218D0 J ‘ POWER RAILS
! {1 CORE & MPU
—p =
PMIC Reset Buffer ™+ VDD_CORE 1.1V
SN74LVC1GO7DBVR * VDD_MPU 1.325V
¢ (1 GHz OPP)
> MEMORY
« VDD_DDR 1.35V
16-bit AM3354 (DDR3L)
I . - J
EMIF q Sitara™ ARM® , : -
®_ /0
Cortex®-A8 e PR
$ - VDDS 1.8V
| » VDDSHVx 18V/3.3V
- l _— l " All voltages are typical values.
i_F 24 MHZ i_] 32-758 kHZ Refer to AM3354 Datasheet for details.
o System Clock = RTC Clock
0T2JI111124M SX3M32.768KM20F30TNN
— - — =
GENERAL NOTES
DDR3L Memory
ElEE MTA1K6AM16TW-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.




Am3354 to DDR3L [

DDR3L Power =

IC1A boc Bulk it
AM3354BZCZDBO MT41K64M16TW=107:) utk capacitors
ooR_AOLE2 A0 N3 [4o ‘r+1v35 \
H1 AL P7 |
DDR_AL (2 = AL | i
DDR A2 - (A2 \ ) c2 |
DDR_A% A3 \ 10uF 100F |
c3 AL P8
DDR_A3 Al \ |
BL AS P2 |
DDR_AS (52 N et As | \
DDR_AG i~ A6 GND IHigh—Speed capacitors
DDR_A7 Ef o $§ A7 ettt ettt AN A
DDR_AS AB M 1v3s 1
c1 A9 R3 \ ‘
DDRA9 =5 ALO 7% I ‘
boRALL| 2 AL Culperid | L 2 F_I_ o |
DDR_AL2 Eg AL2 N7 {a128c# | - ‘ ‘ \
DDR_A13 {135 | . y - |
DOR_AL4 B4 \ loe Lo Lo Le Lo Le \
>
DDR_DO M3 Dao E3 1pao | ivss ]
M4 DaL F7 \ GND |
DDR_D1 DQ1 | |
N1 Da2 F2 {
DDR_D2 0Q2 | |
N2 DQ3 F8 C4 c9 c? c?
BT N3 DQ4 H3 a3 ‘ 0.1ufF 0.1ufF 0.1uF 0.1uF !
du du du du
DDR_D4 (12 hos 1 bak \ \ \ \ \
DDR_D5 Das \ \
P3 DQ6 G2 | |
DDR_D6 DQ6
Ph Q7 H7 | c? c? c? c? c? \
DDR_D7 Q7
J1 DQB D7 | 0.1ufF 0.1ufF 0.1uF 0.1ufF C |
DDR_D8 DQs8
KL DQ9 c3 | > |
DDR_D9 DQ9
K2 DQ10 s \ \
DDR_D10 0Q10 | |
K3 Dait 2 GND
DDR_D11 Q11 | |
K& Da12 A -
DDR_D12 Q12
NS L Da13 A2 | a1 U?A
eS| Lk Daih B8 | 014 MT41K64M16TW=107:) U?B
DDR_D15 ML Da15 A3 1hqis5 +1V35 MT41KE4M16TW-107:)
DDR_DQSO|-F2 LS £3 ioas VoD x2L fne Ne M
DDR_DASNO LDQS# xgg 29 Ine NC %X
L1 7
vssQ X—— NC NC ——X
DDR_DQS1 t; ﬂgzt g; ubQs VoD VssQ XL—Q NC
DDR_DQSN1 ¢ UDQSH W vssq
VDD
VoD vssQ
DDR_DQMO '3 b%n E; LDM VoD vssa
DDR_DQM1 UDM oD vssQ
R? vssQ
45 +1V3s vssQ
vDDQ vssQ
62 RESET 2 vDDQ vss
DDR_RESETN RESET
H2 cs 12 # vDDQ vss
DDR_CSNO cs#
Gh RAS 3 vDDQ vss
DDR_RASN RASH#
F1 CAS K3 vDDQ vss
DDR_CASN (> o T cAs#
DDR_WEN WEH# vDDQ vss
vDDQ vss
4 BAO M2 vDDQ vss
DDR_BAO =2 T N-{BAD vooe Ve
DDR_BALIE2 o T BAL
DDR_BA2 BA2 V8 ¥§§
M8 | \ReFca
DDR_CKE |83 CKE K9 fcke v ML 1REFDQ oS
02 K 77 vss
DDR_CK cK
DL K= K7
DDR_CKN 21 oo cks
DDR_ODT obT
@ Vref,
ORI ji L8 |, Voltage divider
DDR_VREF R? R? +1V35
49.91Q , (#1%:20 mw) | | 2400
c? R?
GND GND O_MTF Lk ax
L c? L c? c? R?
I 0.1ufF I 0.1ufF 0.1uF 1 kQ 1%
GND GND GND
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a0132383
Sticky Note
Is there a reason to have all the resistors reference designator as ?
Is there a plan to perform Re-sequencing ?
Update the reference designators

a0132383
Sticky Note
Signals that have specific direction can be indicated in the schematics for readability

a0132383
Sticky Note
Not sure on the shielding approach
Recommendation is to provide shielding based on the signal groups 
Adding shielding between signals (for each signal) can cause layout related concerns for some of the peripherals like display, Ethernet, USB

a0132383
Sticky Note
capacitor voltage rating?
Suggest enabling voltage rating

a0132383
Sticky Note
connection for some of the logic gates are broken
Not  sure on the cause, suggest verifying and updating


1 I 2 I 3 I & I 5 I I 7
Audio ADC General—Purpose Memory Controller SODIMM_Power Pins
TTE U?F uzL +5V U?N
DDR4 SO-DIMM R? DDR4 SO-DIMM 4 oPRA SO-DIMM DDR4 SO-DIMM
PINFL €13 fMcAsPo_FSR ANo|-S 15 47k 605, PIN R13 (s 22 PIN
- R? - N1t M s S N LR P GPMC_AD [ c? c? 303 PIN
22Q MO R?T o 1 4.7k GPMC_AL 5
PINES TR BL3lycaspo_rsx AIN3 s 77 38 pi GPMC A2 [ VLY PIN
- B8 » . 57 - 1uF 0.1uF
PIN 229 NS R ] 14.7m ALY GPMC_A3 |4 §21pIN
15 c12 I 5§
PINF2— R }———=“] MCASPO_AHCLKR AING = —> 1 6.7k 55 PIN GPMC_A4 [ RL4 E PIN
PIN 220 AN |- b PIN CPMC A5 | V15 GND +1ve 2RI
17 B12 wl 54
PINF——=[ =5 MCASPO_ACLKR AIN4 —° PIN u15
g R? GPMC_A6 +3V3
R? AN |2 1 47K 53,0 |, ASI 25
PN 19 229 ALk PIN GPMC_A7 23PIN
PIN -5 MCASPO_AHCLKX 5N7D GPMC_As| Y6 ’ % PIN
PN 2t 229 AL3 SND GPMC_A9 |UL6 c? c? c? EL I
PIN==———l "= MCASPO_ACLKX \ , GPMC_ALO 16 —_ —
PIN ks 2 053 crero ans Lcp @ Connect the lcd pins on the carrier cpmc_at1 [VL7 1F J0.4uF [0.4uF
R » 07) GPMC_ADO
PIN 229 DDR4 SO—-DIMM GPMC_ADL L
25 D12 A -AD1 GND
PIN — MCASPO_AXRO LCD_AC_BIAS_EN Ei 12 PIN o\ cpmc_ap2}-RE
PIN LCD_DATAO [~ 25PN oy GPMC_AD3 |18 +1v8
LCD_DATAL |—== 53PN o GPMC_AD4 [-U8
LCD_DATA2|—== PN o GPMC_AD5 |18 & c? .
LCD_DATA3 = o PIN o\ GPMC_AD6 $§ . ' '
: : LCD_DATA% PIN GPMC_AD7
JTAG @ Esd protection may be required LCb DATAS E g ot gm ePMC Aps[U10 1uF  [0.4uF  [O.1uF
boc LCD_DATAG |—= 3PN o GPMC_AD9 Eg
’c LCD_DATA7 PPIN GPMC_AD10 GND
DDE" SO-DIMM 53 LcD_DATA |-U2 137pin i:z GPMC_AD11 | Y12
PN Cib LCD_DATAS |92 139p1n GPMC_AD12 |12
PIN EMUO U3 14 PIN R12
28R7 o1 4.7kQB1k LCD_DATA10 TPIN GPMC_AD13
PIN L & - EMUL U4 143 PIN Vi3
29R? o7 47kaCil LCD_DATA11 PIN GPMC_AD14
PIN A - - ™S V2 14 PIN U13
30R? o1 47kqB10 LCD_DATA12 PPIN GPMC_AD15
PIN A - ot TRSTN V3 147 PIN R7
31RT o1 4 7kaALD LCD_DATAL3 |- PN o GPMC_ADVN_ALE
PN R 1 & 7kaBit] X LCD_DATAL4 PIN GPMC_BENO_CLE |10
PIN S d DI 15 15 PIN uis
33R7 o1 4 7k ALL LCD_DATAL5 = 53PN o GPMC_BENL [==
3 PN T 47k 00 LCD_HSYNC |2 ToPIN o0 GPMC_CSNO
PIN — LCD_PCLK (= 29PN o GPMc_csng [YU2
oKD LCD_VSYNC PIN oy GPMC_CSN2 Tvg
B GPMC_CSN3 Tu
GPMC_OEN_REN |
17
GPMC_WAITO |-t
ETHERNET/10/100/1000 GPMC_WEN o
. . GPMC_WPN
- @ High speed signals -
@ needs pull ups on the carrier R o ; . R?
P p USB Minimize addition of series resistor or TP o 33Q
u?l 7
DDR4 SO-DIMM _, o St L1
8 ? — 15
o PINEE—F7 00 1a| MIL-RXER om0 olPL6
PIN ~ MII1_TX_EN TR
PIN 87 R? 0Q 17 use1_ip}PL
PIN ~ MII1_RX_DV N [Th]
PIN py[B9__R? 02 K17 y11 0o UsB1_DP |
PIN 91 R? 0Q K16 - uss1 om|R18 SPI
PIN 5 MII1_TXD1 - " [ris
PIN (23R 00 K15y, 14 02 use1_CEFL
7 - ~ | M15 ?
PIN (25 R? 00 181y, 11 yp3 USBO_CE Re '50-DiMM
PIN 97 R? 0Q M6 Ni7 %,
PIN R MII1_RXDO USBO_DP e PIN _ 135 B17
PIN PIN 99 : 0Q L15 MII1_RXD1 USBO_DM 36| PIN PIN 37 B16 SPI0_DO
PIN o301 R? 00 L6\ Trxpo USBO_VBUS :15 38 oy PINES ALg|SPio-D1
PN pini3 R 09 U719 rxp3 USB1_VBUS |0 Qo PINGL ci5|SPI0-C50
PIN o305 R? 09 K18f\, 1Ty cik USBO_DRWBUS |18 42 o PIN SPI0_CS1
PIN pn307 R’ 09 L1815 Ry_cLk UsB1_DRWVBUS | 2 R?
PIN jog R? 0Q  H16 “enr y
ey PINE 7 S0 o] Mia-coL 330
PIN 5 17{ Mi11_crs pin 3 1 A7l spio_scLK
PIN 113 R? 0Q  H18 44 L -
b PIN 5 RMII1_REF_CLK PIN
PIN pyi15 R? 090 M18ypc ClOCK
PIN o117 R? 0Q  M17
PIN MDIO GND
@ 32.768 khz RTC Clock
Y? +3.3V : PR
SX3M32.768KM20F30TNN REST @ Connect the rtc pins on the carrier!
UART R? = 02
22Q i ?
uzG S DDR4 SO-DIMM
DDR4 SO-DIMM ——+—2]our Th-stateft W,
PiNpy 62 D18]aRT1_CTSN z o L. PINS ALS | XoMA_EVENT_INTRO
63 D17 - 0.1uF 1uF PIN XDMA_EVENT_INTR1
PIN UART1_RTSN ~ 47 c1
64 D16 PIN ECAPO_IN_PWMO_OUT
PIN 65 D15 UART1_RXD PIN |48 warmrstn
PIN UARTL_TXD
P68 GE] bl GND 3 piN o L2 % RESERVED
67 E17 - PIN PWRONRSTN
i:z 68 E16 EQEQHEQSN RTC_XTALIN :i @ 24Mhz RTC Clock . Ls3 - AL0] /4 RMRSTN
69 E15 - RTC_XTALOUT -2t Y? PIN +3. R?
70| 5, PIN UARTO_RXD ?
EIN XTAUN |8 or2ia112em +3:3 22 piN 4.7kQ
XTALOUT === T '
GND
R? = GND +5V
. [=)
@ Pull-ups on the carrier board 29 . 2 1% |1 0
RMI will be implemented. | F—=jour Tg-stete
3 c? 2
U?H N, 0-1uF 1uF @ Power part
DDR4 SO-DIMM pmic signals  pmidreset | I S Lwarmrg} 4
72 PN ;; 212 MMCO_DATO GND %A vee |2
74 oy PINE Flﬂ MMCO_DATL |eNe
76 oy PINES F17 MMCO_DAT2
78 iy PINGS 618 MMCO_DAT3 <
80 5y PIN - 181 Mmco_cMD
3R3-Q GND
825y PINEE— 57 Mmco_cik Sheet: /Ports/
\\J File: Ports.kicad_sch
GND Title:
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a0132383
Sticky Note
MII1_RXD signals pullup 
placement near source or connector on the carrier board

a0132383
Sticky Note
JTAG interface supply pin 
Add a filter cap

a0132383
Sticky Note
how about SDCD?
MMC0 signals including SDCD connections 
Data sheet reference 
4.3.5 Removable Media Interfaces
Table 4-36. Removable Media Interfaces/MMC0 Signals Description
https://e2e.ti.com/support/processors-group/processors/f/processors-forum/273887/am335x-sd-card-connection-detect-pin

a0132383
Highlight
MMC SD card

a0132383
Sticky Note
ADC
RC filter for ADC ?

a0132383
Pencil

a0132383
Pencil

a0132383
Pencil

a0132383
Sticky Note
shielding needs to be reviewed
Not sure if the shield is provided between USB data signals
Add shield between signal groups

a0132383
Sticky Note
not sure on the use case for shield between each signal
Add shield between signal groups to minimize impedance mismatch
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Power AM3354

PMIC TPS65218DORSLR

Bulk Capacitors

1C?8B

@ 1.35V DDR

ES

10uF | 10uF
@ 2 x 10uf

= 20uF

- le 1o

+1V35
c? c? c? c?
0.1uF | 0.1uF 0.1uF

|
AM}}SL«BZCZFEO
|
|
|
|
|
|
I

VDDS_DDR_1
bi VDDS_DDR_2
»—— VDDS_DDR_3
»—— VDDS_DDR_4
»——— VDDS_DDR_5
»—— VDDS_DDR_6
»—— VDDS_DDR_7

0.1uF|0.1uF 0.1uf 0.1uF| 0.1uf

GND

L L

0.1uF | 0.1uF 0.1uF

ol oL ol

0.1uF|0.1uF 0.1uf 0.1uF| 0.1uf

Ll L

0.1uF | 0.1uF 0.1uF

Ic2C
AM3354BZCZD80

@ 20 x 0.1uf =

0.1uF

1.1V Core

_l_ 1o 1o Io
0.1uF | 0.1uF 0.1uF | 0.1uF

GND

»—— VDD_CORE_2
»—— VDD_CORE_3
»—— VDD_CORE_4
»——— VDD_CORE_S
»—— VDD_CORE_6
»——— VDD_CORE_7

VDD_CORE_1

o lo I Io

0.1uF | 0.1uF 0.1uF | 0.1uF

GND

»—— VDD_CORE_9

$——— VDD_CORE_10
»——— VDD_CORE_11
»—— VDD_CORE_12
»—— VDD_CORE_13
»—— VDD_CORE_14

VDD_CORE_8

c? c?
0.1uF | 0.1uF

GND
+3.3V +1v8

0
R? R?
0 DNP

IC?F

»—— VDD_CORE_16
»—— VDD_CORE_17
»—— VDD_CORE_18
»—— VDD_CORE_19
—=— VDD_CORE_20

AM335‘|BZCZDBP0

VDD_CORE_15

@ 3.3V I/0

o le o I

1uf 0.1uF 0.1uF | 0.1uF

GND

VDDSHV1_1
+-P8 | vDDSHV1_2
42101y ppsH2_1
vP11 1y DDSHv2_2
22121 yDDSHY3_1
VP13 1y DDSHY3_2
AL VDDSHVA_L

o lo I Io

0.1uF | 0.1uF 0.1uF | 0.1uF

GND

VDDSHV4_2
L KL%y DDSHYS_1
V114 | VDDSHYS_2
+E10 | vDDSHVE_1
vE11 1 vDDSHVE_2
+E12 1 vDDSHYE_3
bE13 |\ DDSHVE_4

c?
0.1uF | 0.1uF

GND

+3.3V

c? c?

0.1uF | 0.1uF

GND

VDDSHV6_5
»—— VDDSHV6_6
»—— VDDSHV6_7
»—— VDDSHV6_8

——— VDDSHV6_9

N15

RL5 VDDA3P3V_USBO

VDDA3P3V_USB1

+1V1

1uF 0.1uF

GND

+1V8

=

0.1uF

I1C?D
AM3354BZCZD80

0.1uF | 0.1uF

IC?E
AM3354BZCZD80

@ 1.325V MPU
F10

VDD_MPU_1
VDD_MPU_2
VDD_MPU_3
VDD_MPU_4
VDD_MPU_5
VDD_MPU_6
VDD_MPU_7
VDD_MPU_MON

@ 1.8V /0

VDDA1P8V_USB1
VDDA1P8V_USBO
VDDA_ADC

0.1uF 0.1uF 0.1uF ———VDDS_2
F9 lvbps_3
oD @ 600 Q 100 MHz %voos_t.
1 A 0603 »—1VDDS_5
. . . . P9 lvpps_6
b I I g
WR1L1\pps_osc
0.4uF J0.4uF  J0.4uF Jo.4uF |o0.4uF $REOypps pL core_LcD
+-E7 1yDDS_PLL_DDR
oD »*:)L VDDS_PLL_MPU
L 07 lvpps_Rre
E9 |\pDS_SRAM_CORE_BG
_LC? _k’ _k? [0401ypps_SRAM_MPU_BB
%E6 1vpps_1
0.1uF |0.4uF  |0.4uF E _MS |ypp
GND
11
amz3suszezoso @ Cap and RTC
€101 cAp_vBB_MPU_
_E? D9 | cAP_VDD_SRAM_CORE
2
1uF _E +1V1 11 CAP_VDD_SRAM_MPU
TuF _Ej %CAP_VDD_RTC
TuF VDDS_RTC
RTC_KALDO_ENN
Tqu
GND
1C?6 @ Ground
AM3354BZCZDBO
A9 |VREFN VSSA_ADC
VREFP  VSSA_USB_1 R?
VSS_RTC  VSSA_USB_2 0
VSs_osc vss_1
VSs_38 vsS_2
vss_37 VSs_3
VSS_36 VSS_4
Vss_35 VSs_5
VSS_34 VSS_6
vss_33 vss_7
Vss_32 VSs_8
vss_31 VSS_9
VSS_30 VSS_10
Vs5_29 VSS_11
Vss_28 VSS_12
vss_27 VSS_13
VSS_26 VSS_14
Vs5_25 VSS_15
VS5 24 VSS_16
vss_23 VSS_17
VS5 22 Vss_18
VS5 21 VSS_19
V5520

@ Sodimm connector

IC2H
5v
y @ PMIC AM3354BZCZD80 PMIC GPIO
. Ic2 @ Am3354 Pmic o
SW_Push 105?“2 TPS65218DORSLR section gold fingers
1
go °— 3 “9" PB NWAKEUP |22 C5 | EXT_WAKEUP NNCC__Liow |2
o | ACDET NINT|-23 B8 eymiNTN e L D
+ .
GND 8 PGOOD @Ports section GPIO1 5
? 27 fin_su Peaoe 46 Rest g GPI02 7 PN e
»% IN_DCDCL scLl3 €164 2c0_scL —2PIN [0
4,7uF 4.7uF 4.7uF 4.7uF 4.7uF
2 . . - R g (X spoal-2 €171 12c0_sDA
o |!N-peoes 19 BS GND
GND P3| N-DCoC4  PGOOD_BU RTC_PWRONRSTN
IN_BIAS 18[ IN_NCC +3.3V
c? c? c? c? c? INNCC
GPIO1
4,7uF 4.7uF 4.7uF 4.7uF 4. 7uF
GPO2
GND +1V35 GPIO3
+5V prol-22
L_gé IN_LS1 RS +1vi
 — A
U?M IN_LS3 (Ll
. DOR4 SO-DIMM  RT FBL - I S
@ Cot_n Cell 21' 45 ] 25 | ¢ b A Tr 10uF
Sodimm & . )
B2 V35 e C
GND A 10uF
y L3
5 FB3 L
+1V 10uF
L? 4\ u
st
FB5 H L e
+1V8 22uF
23 L? u
PFI Lo|-22 A
R? 28 FB6 £ +3.3v c?
100ka  xZAN/C L 15 22uF
22 {N/c 2 DCDCA
. Lo
GND L4B 0.1uF
@ Power Led
r—— 1.5 pH . .
| +3.3V } L&A +1v8
\ 4 N GND
LDOL
} } +1V35
| R? | L5130 N
| 240Q }E - Ls2 c? c? +3.3V +3.3V  +1V35 +1V35
} | Lszﬂ 10uF 10uF
| bz } = Ls32Z i(’)uF 7 %
} N LED & 2 Q o 09 0Q
| | I+ o ) -l- 10ufF +1V8 +1V8 +1V8 +1V8 +1V325+1V325
| GND ‘ 2 & =l .
| | e}
|
L GND 0Q 0Q
#IV35 4V35 o +IVD +ave
0Q 0Q 0Q

SN74LVC1G17DBVT

GND
PGOOD t Iye
—2 {a
3
3 lenn
|
|
| <
} GND
A ———
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a0132383
Sticky Note
Power LED 
Use 470R?

a0132383
Sticky Note
40uF cap value - not sure if this is a standard value

a0132383
Sticky Note
E6 Connection 
https://www.ti.com/lit/ds/symlink/am3352.pdf
Page 46

a0132383
Pencil

a0132383
Sticky Note
processor ferrite filter implementation
ferrite filtered supply for VDDA?
VDDS can be direct?


	MRTB (Seite 1)
	DDR3 (Seite 2)
	Symbole
	C11
	C2
	C4
	C9
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	IC1
	R?
	R?
	R?
	R?
	R?
	U?
	U?
	U?


	Ports (Seite 3)
	Symbole
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	IC?
	IC?
	IC?
	IC?
	IC?
	IC?
	IC?
	IC?
	IC?
	IC?
	IC?
	IC?
	IC?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	U?
	U?
	U?
	U?
	U?
	U?
	U?
	U?
	U?
	U?
	U?
	U?
	Y?
	Y?


	Power (Seite 4)
	Symbole
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	C?
	D?
	FB?
	IC2
	IC?
	IC?
	IC?
	IC?
	IC?
	IC?
	IC?
	IC?
	IC?
	L?
	L?
	L?
	L?
	L?
	L?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	R?
	SW?
	U?
	U?






