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Notes:

Rev 01 of this design has
1514 pins and 340 nets.

Rev 02 of this design has
438 Parts, 51 Library Parts,
332 Nets, 1557 Pins

See design and layout
notes on schematic.

Rework Instructions:

See REWO01 and REWO02
in Arena under 700-0072 RevO1l.

REWOO1 corrects position
of J2, J3, J9 and footprint
of P2.

REWO02 corrects timing of
nOE to Ul6 (CS8900A).

PM1200

CPU Module

Revision History:

Rev | Description ECO Author

01 Original board for fab. R. Leath

02 Several minor corrections. See R. Leath

Rev 02 Change List.

06 gg\e/e;?;tg:;ogntll\ilegg?nges for Rev 03 to 06. R. Leath
PCB fab - 600-0072 |—
[PCA ASSY DWG- 705-0072 | Title Page / Revision History
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Date:
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100-0058

4,6
4,6

4,6

45
45
45
45
45
45
45
45
45
45
45
45
45
45

4,5

SA_A1l
SA_A2
SA_A3
SA_A4
SA_A5
SA_A6
SA_A7
SA_A8
SA_A9
SA_A10
SA_A11l
SA_A12
SA_A13
SA_A14
SA_A15
SA_A16
SA_A17
SA_A18
SA_A19
SA_A20
SA_A21
SA_A22
SA_A23
SA_A24

SA_A25

100-0124

AAL

R150

:100K ::100K =
- -

+3V3

R128

R100

(—R5L 22 U10A
\AJ
& R52 4422 Intel COTULLA Processor
vV +3V3
(—R14Qy22 Pl [ Do SA_DO 4,56
CPU A1 H2 A1 D 1 SA D1 4,5,6
K—R13Y22 e T e ) D 2 SA D2 456 R121 4.99K
| HE 73 D 3 SA_D3 45,6 A 12C_CK
\__ - _ ™y \AAS
(—Ridh 22 CPU A4 36 | a D 4 SA D4 45,6 100-0121
W | CPU A5 35 | A2 o oA DS P RDY R132 4, 10K |
R1594422 CPU A6 13 — — — s
SA_D6 45,6 5% 100-0023| R113 4.99K
& o CPUA7 11 | ~-%  Address and Data Buses D8 SA D7 456 ° A 12C DA
R53 jy22 | CPU A8 K1 A7 D_7 _ 19, A
K M A8 D 8 SA D8 456 nCS1 R170 4, 10K 100-0121
| CPU A9 K2 A_9 D_9 SA D9 4,56 '
(—RS5 22 CPU A0 ks | A~ _ oA D10 i 5% 100-0023
o CPU A1l kg | A-10 D_10 _ 5,
SA D11 456
R54 ;22 cPuU A2 1 | A1 b_11 - "~
K A A 12 D 12 SA_D12 45,6 nCS2 R42 10K
CPU AI3 13 | =% D 13 SA D13 456 '
(—R143y22 CPU A4 w1 | h-13 o1 oA DL P 5% 100-0023
\AJ _! 1y
R64 4,22 G ATe 2 AT15 D_15 SADIE 458
& A CPU AL, o A6 D_16 (3 nCs3 R45 10K |
(R 22 CPU A8 R1 ﬁfig Bfi; u 5% 100-0023
W CPU A9 po | A- =
A_19 D_19 H&—
(—R154y22 CPU A20 R3 | 50 D20 4 nCS4 R40 10K
w CPU_A21 T4 | > — M2 1
(—RST 22 CPU A22 R& 2—% g—g N1 5% 100-0023
W CPU A23 ps — —
A 23 D 23
(—R143y22 CPU A2 T8 105 D 24 B8 nCS5 R43 10K
W CPUAZ p4 | f-5o D-2e [rz NESo> RAs 9K ¢
' — % 100-0023
(—R144)22 556 [BZ 5%
R59 ;0422 D_27 =
K A D 28 H8—< RD nWRR130,, 10K
- AAAJ
(—R60 22 B—gg R11 5% 100-0023
v 10,11 SA_I2C_scL {K—2&cK scL D_31 P12
il p— g — - -
((—R58 22 1011 SA_QC_SDAgé 12C DA a1l | 25a 12C The 10K"s are 0402
R61 51,22
K W <E12 upcp USB Ch N8 Flash
R62 .22 »<B12{ ypeN nCs_0 RT3 oS SAnCS 0 4 Flas
AN 18 AN nCS1
& W nCS_1_GPIO15 o5 W SANCS_1 6 Ethernet
_ ci15 | | P9 nCS2
R146,,22 Goes to 10 SA STD_TXD K—py7 IR_TXD_GPIOA47 | :oa ch nCS_2_GPIO78 o3
| T9  nCS3
K W RS485. 10 SA STD_RXD) IR_RXD_GPI046 nCS_3_GPIO79 ~Cox
| R13  nCS4
R63 1122 nCS_4_GPIO80 CaE
B4 | | T13 nCS5
K A 8 SABTRTS 553 BT _RTS_GPIO45 nCS_5_GPIO33
RAB .. 22 Goes to 8 SA BT _CTS ) BT_CTS_GPIO44 grch
D13 |
K A Mote. g sA BT TXD 53 BT_TXD_GPIO43
Mg
R145, 22 8 SA_BT RXD » BT_RXD_GPIO42 DQM_0 g; SA_DQM_ 0 5
AN
K W pom_1 FBL—— SADOM 1 5
100-0124 10,11 nLED_SUB EXTCLK_GPIO27 DoM_2 B2
LED 10,11 nLED_JOIN SFRM_C_GPI024 pQM_3 H-—<
Outputs 10,11 nLED_MD2 SCLK_C_GPIO23
_C_|
These are 0402, and should be igﬁ ntEg_mgi TXD_C_GPIO25 ggp ch nSDCS_0 —Ej—gg SA_nSDCS_ 0 5 gggm;
placed close to the PXA255. ,11 nLED_| RXD_C_GPIO26 nsbcs_1 88— SA nSDCS_1 5
nsbcs_2 83—
<D14 1 vimcemp MMC nsbcs_3 FE2—x<
Goes to »<B16 | ymcDAT
" H14 |
RSags. 10 RS485_RX_EN é MMCCLK_GPIO6 SDCKE_0 [-E4—<
> Fl4 | | F3
10 RS485 TX_EN MMCCS0_GPIO8 SDCKE_1 >> SA_SDCKE_1 5 SDRAM +3V3
Pull-ups for inputs that 32KHZ TP1 NMMCCD_GPIO12 | D2 00000 Flash
could be open, all are 0402. SDCLK_0 g; SA_SDCLK_0 4 T
10 SA_FF_RI FF_RI_GPIO38 FE Ch SDCLK_1 FE—— SA_SDCLK_1 5 SDRAM .
10 SA_FF_DCD FF_DCD_GPIO36 SDCLK 2 R
R34 |R85 |R115 | R109 | R6 R5 R72 10 SA_FF_DSR FF_DSR_GPIO37 R127 R119
_DSR_
L 100K 100K 100K 100K 100K 100K 100K =100K Goes to CLI. 10 SA_FF_DTR FF_DTR_GPIO40 _  nSDRAS —E-"—gg SA_nSDRAS 5 2100K  =100K
S S S S S S S 7,10 SA_FF _RTS FF_RTS_GPIO41 < nsbcAs FE—m—— SA_nSDCAS 4,5 S7100-0058] 100-0058
710 SAFF CTS FF_CTS_GPIO35 € GE  R153,,22 5% 5%
pUL 7,10 SA_FF_TXD FF_TXD_GPIO39 8 noE 22 W==— g; SA_NnOE 46
P2 710 SAFERXD 2 FF_RXD GPIost > e R1317722 SANWE 456 Flash_size = 1 for 32MB, = O for 64VB
7,10 SA_HW_TXD {—=s—L131 hPOE_GPIO48 2 RD_nwR [R3—RDOWR  >2 loads, thus Tern . |
Goes to , W nPoOE_| _n SDRAM_siize = 1 for 64MB, = O for 32MB
PU3 corsal ap1. 710 SATHW RXD EB?O NPWE_GPIO49 & RDY _GPIO1g |FC1—RDY -
PU4 7,10 SA_HW _CTS nPIOR_GPIO50 o =
___ RI5 | -
pUS 7,10 SA_HW _RTs <K nPIOW_GPIO51 8 DVAL_0_GPIO21 —'ﬁ'ﬁg% FLASH SIZE R124 R123
Bl nPCE 1 GPIO52  § | DVAL 1 GPIO22 (M2 SORAV SI7E 210K 210K
PU6 ggggo'gz 6vé0 822888{&8}( nPCE_2_GPIO53 £ | DREQ_0_GPIO20 Y 100-0023] 100-0023
b7 - S i, PSKTSEL GPIOS4 o | DREQ_L_GPIO19 N1 NoStuft | NoStuff
{(——— M3 | \pREG GPIOSS <
PUS < NI6 | \pwAIT GPIOS6 a S R
5U9 <MI6 1 hio1s16 GPIOST? Acg7  NACO7_RESET (210 = =
[ F11
SYNC GPIO31 GPIO31 8,10
| Al
PU10 <DBI6 1 Nsp T R GPIO84 SDATA_OUT_GPIO30 GPIO30 10
| F10
<E1> | NSP_nT_R_GPIOS3 SDATA_INO_GPIO29 GPI029 10
lco
<E18{ NSPFRM_GPIOS2 BITCLK_GPIO28 GPIO28 10 e
<E16 1 NSP_CLK_GPIO81 PXA255 |/O
| F12
PWM_0_GPIO16 gg SA_PWM_0_GPIO16 10
| D12
PWM_0_GPIO17 SA_PWM_1_GPIO17 10 -
—— — —— ISize Document Number Rev
Pulse Width e | Documer PCA SCHEMATIC, CONTROLLER v
PXA255_MBGA256_B 280-0161 Date: e SR 7 of 11

3

Friday, March 10, [Sheet
| 1



scasuga
Text Box
PCA SCHEMATIC, CONTROLLER MODULE, BIRCH


5 | 4 3 2 | 1

u10B
BOOT_SEL[0:2] Boot Device Description
[0,0,0] Async 32-bit ROM Bypass Cap Philisophy:
[1,0,0] Async 16-bit ROM Intel COTULLA Processor +3V3 About one 0.1uF per power pin, and about half again as many
+3v3 [0,1,0] Sync 32-bit Flash 0.01uF really close to balls. One bulk cap (10uF) per every
[1,1,0] Sync 16-bit Flash 8 power pins.
GP_O PUL 110 L_DD_0_GPIO58 |FEL—< .
R108 ™2 O Fo| GPIO_0 L_DD_1_GPIO59 |F2L—< ®
100K § MOTE RST Hi 112 Ghio L Db5-ahio6t AL 8 |Rize |Ries |Ra R
100-0058 A K14 — AR E6 . & =100K =100K =100K =100K Place 0.01uF caps as close to
9 VCORE_HI_ENAB 11, GPIO_3 L_DD_4_GPIO62 8= = = = power pin as possible on
5% 4 FLASH WP_N GPIO_4 L_DD_5_GPI063 [F26— - +3v3 +3V3  [ackside of PCB within ball
b From RTC 11 RTC_INT N D éié GPIO_ 5 L_DD_6_GPIO64 [FE2—x 5% |5% [5% [5% T field of BGA.
i 11 CFIG_SwW_ouT GPIO_7 L_DD_7_GPIO65 [FA8—< L PUl_ ~ _ _
BOOT SEL O BOOT SEL 1 BOOT SEL 2 From switches 11 RESTORE_OUT < F12 GPIO 9 L_DD_8_GPIO66 _C5_>< PU2
R104 ... 22 1HZ TP3 O—E— GPIO_10 L_DD_9 GPIO67 |FA2—x< - cel cs3
B SAS M CLKK W PUL GPIO_11 L_DD_10_GPIO68 [0 PL3 10u 10u C96 ci09  [ciu4  |clo7  |cus
Ul BS |
R106 R110 R103 Mote Baud Clk 8 MOTE_SYNC PU2 GPIO_13 L_DD_11_GPIO69 [HA4—< PU4 0.01u 0.01u 0.01u 0.01u 0.01u
Nostuff 210K 410k 410K Place 22 near 8 MOTE RDY >>—r5uc GPIO_14 L_DD_12_GPIO70 A3 150-0024 | 150-0024 . : : : :
= = U5 A16 | - X y X y
100-0023 100-0023 100-0023 PXA255 8,10 MOTE_GPIO GPIO_32 t_gg_ﬁ_gﬁ:g% L A2 150-0075 150-0075 150-0075 150-0075 150-0075
5% 5% 5% LA .- - .- - .-
L_DD_15_GPIO73 [FB3—x I
LCD Por - g;aggciggzecggspégms) 0.01uF caps are 0402 to save space
— — e— L_FCLK_GP|O74 B8 near PXA255. and get close to power pin. —
- - - L_LCLK_GPIO75 |F28—<
) GPIO Port L_PCLK_GPIO76 [-B8—
These are 0402 resistors. L BIAS_GPIO77 [FAB—< Place 0.1uF caps near
pover pins bt ot s close
10,11 JTAG_TCLK TCK Layout Note: Ball escape vias not needed ) ps-
10,11 JTAG_TDI TDI i
JTAG for NC pins.
11 JTAG_Tpo K—H181 1po
10,11 JTAG_TMS g ™S
X3 10,11 JTAG_nTRST nTRST 23 60 135 118
K11
2 IDI . PR —I3 nReSET NRESET_OUT D> nRESET_OUT 4 150-0018| 0.1u 04u [01u |0au |0au |o0.u
+3V3 3.6864MHz BOOT SEL 0 16 BOOT SEL 0 Used to Reset Flash only.
340-0040 BOOT_SEL 1 G13 —EL = = 5 = =
T BOOT SEL 2 F13 388?355 0.1uF caps are 0603 to save cost.
@ PXTALL K15 +3V3 =
PXTAL
Stuff this if 0 ohm PYTALT-2 T]XTIA(I"zb K16 | pexTAL 3.6Mhz
is NoStuff. R107 R114 ; shou e
short and equal length.
NoStuff =100K =100K TPB( ) _L:LG_LIE‘ TXTAL 32Khz
- -
100-0058 | 100-0058 TEXTAL 150-0081 [01u [0du [0iu [0iu [01u [01u [o01u |o0.1u
5% 5%
111 | —— 0.1uF caps are 0402 to get
9 SA_CORE_PWR_EN <& 5| PWR_EN c11 = closer to parts.
R99 0 K13 NBATT_FAULT TESTCLK G12
9 CORE_PG > W nVDD_FAULT TEST
100-0009 £11 c16
Pulled-up at DC-DC. G7 xgg_; xgg_; Hg Place 0.01uF caps as close to
VCORE _ _ ower pin as possible on
G9 H9 p p p
n1q | VPb_3 VSS_3 [ 1q VCORE VEORE | ckside of PCB.
VDD_4 VSS_4
VCORE +3V3 171 ypD_5 vss_s5 12 — T . o .
K';g VDD_6 vss 6 [ =
VDD _7
R112 L6 — c2 Place 10uF cap on C45
1.50K E;ﬁ Lo | oo VeonTs [E2 backside of PCB == 10u C100 C106 C105 c104 c108
100-0113 100-0121 - VesN 3 |62 near PXA255. 150-0024 0.01u 0.01u 0.01u 0.01u 0.01u
NoStuff AL VSSN_4 ig —17150-0075 —17150-0075 —17150-0075 —17150-0075 —17150-0075
11 32KHZ_CLK_OSC) = L — D4 xggm—i xggm—g N2 * ® © ©
The 32kHz input is +3v3 E4 | \DDN_3 vssN_7 B2 0.01uF caps are 0402 to save space
open-drain from the H4 1 \,DDN 2 VSSN s R4 and get close to power pin. —=
RTC chip. It can"t go K4 1 \/DDN 5 VSSN 9 |-RE -
above VCORE, so we R125 M4 | EONTe vsaN 1o |-R8 There should be a fill on the 3V3 plane
are pulling it up to that. 2.43K VCORE M14 f\/ppN_7 vssN_11 [FR10 — for VCORE under the CPU.
The 3v3 divider is 100-0087 NS 1 \DDN 8 vSSN_12 [FR12 =
just in case. ) NoStuff N7 | \/bpN 9 VSSN 13 FR14 Place 0.1uF caps near
We may want to adj. . +3v3 N9 | \/ppN_10 VSSN_14 (M15 power pins but not as close
these values to mini- N11 VDDN 11 VSSN 15 P15 VCORE as 0.01uF 0402 caps.-
mize power . — R111 N13 VDDN 12 —
+3v3 ) 1= Place 1 ohm and B3 | yDDN_13 vssq_1 (54
T R41 100-0149] 0-1uF near pin J15. T16 | \ooN 14 V55872 ca
10K - VSSQ:S C11
vzi 100-0023 . 15 1 b1 vee vssQ 4 [-Cl4
5 [V 5% J%g PLL_SENSE VSSQ 5 (':;%
2N Sre| VCCKP VSSQ 6 25—
vy CPU_nRST c88 87 — ADC_vCC VSSQ_7 37
9,10 nRESET_IN >H—%C OE 1;:::024 0.1u ML \opo, o \\5228—3 110 0.1uF caps are 0603 to save cost. 1
A G 150-0018 S84 vbpQ_1 vssQ 10 [t =
L SN74LVC1G125 C13 ¥338*§ 5228*5 K9
= 280-0084 E14 _ _12 7
S vone vesets Fiis :
9,10,11 JTAG_nSRST)), = Q Q- 4 Title
The buffer is to allow JTAG SRST = PXA255 Power
to control CPU Rst with no Delay. PXA255_MBGA256_B 280-0161
ize | Document NumberdPCA SCHEMATIC, CONTROLLER Ry
MODULE, BIRCH

(4]
I
w
N
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P30 Flash with PXA255 gets discount.
Thus, P30 will be cheaper than Spansion.

FLSH_CS

+1v8 +3V3 M-Systems is hard to get and
support is bad. Programming
is complicated.
99 3 483
o - o o N
2,6 SA_Al Al 1 a1 38 & 889
’ — < B1 S>> 000 |l P2 0 0
2,6 SAA2 2 o] A2 >33 DQO SA_DO 25,6
|l F2 0 0
2,6 SAA3 2> oo AS DQ1 SA_D1 2,56
lGgg @@ @0
2 SAAL 2 Do A4 DQ2 SA D2 25,6
| F4 0
2 SAAS 2 e A5 DQ3 SA D3 2,56
|l F5 0
2 SAAG 0 2o A6 DQ4 SA_D4 2,56
lgs 000 @0
2 SAAT % | A7 DQ5 SA D5 25,6
lge 000 @0
2 SAAB 2 Ca AB DQ6 SA_D6 2,56
| H7
2 SAA9 2 oo A9 U15 DQ7 SA_D7 2,56
lF1 0
2,5 SA_ALO 2 A10 DQ8 SA_D8 2,56
2,5 SA_ALL 2 gi All RC28F256P30  DQ9 FE3—————>> sA D9 25,6
=N
25 SA_AL2 2 o AL2 DQ10 SA_D10 2,56
| Fa 0
2,5 SA_AL3 3 oo AL3 DQ11 SA_D11 2,56
|5 000
2,5 SA_AL4 3 oo | Al4 DQ12 SA_D12 2,56
| He 0 0
2,5 SA_AL5 2 o2 AL5 DQ13 SA D13 2,56
lgz 000 0
2,5 SA_ALG 2 Dl Al6 DQ14 SA_D14 2,56
|l FE7 000 0
2,5 SA_ALT 0 AL7 DQ15 SA D15 25,6
2,5 SA_ALB 2 AL 1 a18
2,5 SA_AL9 2 g; A19
2,5 SA_A20 A20 Intel P30 Flash
> A po g ca | 230 tel P30 Flas +3V3
2,5 SA_A22 9 AB 1 App
2,5 SA_A23 95 Gl | A23 R167
2,5 SA_A24 H8 { Aog
‘ — < R155 5, 0 B6 10K
2 SA_A25 W A25-NC 00-0023
Install 0 ohm for 512Mb Flash,  NoStuff 100-0009 100- FLSH CS N
FLSH_STAT o e N
Eg CLK WAIT HEL SHS L QO TP14
ADV_N
) SA_nCs_0 YFLSH CS N Ba | ceo REUO :ES L
RFU1
256 SA NWE <E::§: — G2 WE N RFU2 EL
26 SA_nOE OE N RFU3 :ﬁf
RFU4
3 nRESET_OUT YHr-SH RS N D4 RsT N
+3v3 R147‘,‘,‘,10K C6 I \wp N ?9D0 oD
100-0023 - QL2
R148 ;, 0
3 FLASH_WP_N) o 280-0162 & T3 F P30 FLASH, 3v3/1v8, 85ns, 256Mb, EBGA-64
2 SA_SDCLK 0 » R50 0 ]
NoStuff .
2,5 SA_NSDCAS > R134 -2 _
100-0009
NoStuff R66 | R136
:: ::10K
Note: Add 0 ohms to SDCLKO and SDCAS 10K 100-0023
1 0,
to allow Sync operation of flash. 5% Pull down CLK and Addr
Valid for Async Reads.
1 +3V3
>> 1V8_ GOOD 9
R81 o
= oes to Pwr Ctrl Ckt where
+3V3 < 100K itis pulled to 3V3. +1v8
100-0058 FAULT can sink 2mA.
Place 2 caps near
LP3982 LDO. u17
85 89 " 2 [N VOUTL He o .
01u |o.1u vouT2
Cc127 C19 71 SHDN FAULT & QO TP11 C59 121 126
Place 0.1uF near - 10u 10u
VCCQ pins of Intel Flash. — 0.1u 150-0024 150-0024 0.1u 0.1u
- 2 sET cc
62

GND
280-0163

LP3982IMM-1.8

Place 10uF cap near
LP3982 LDO. Place 0.1uF
caps near VCC pins of Flash.

+3V3

Place TP near Intel P30.
Route FLSH_CS_N thru pad
of TP, ending at P30 Flash
(to avoid stub.)

These are possible sprinkled bypass caps. May be deleted.

125
0.1u
[Title
Flash
Size Document Number Rev
B 710-0072 < PCA SCHEMATIC, CONTROLLER 06
IMODULE, BIRCH
Date:

[Sheet 4 of
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Note that addressing is connected

o 256Mb parts are more cost effective (by 50%)
per SA1110 legacy compatibility mode

than 512Mb parts.

for bank addressing. us u26
2,4 SA_A10 23 2,4 SA_A10 23 Place this SDRAM on bottom
o on s K 54 22 Place SDRAM on top o on s K o4 2(1)
5 oa A S 25 |5 4Mx16x4 of PCB. 5 oa Az K 25 %5 4Mx16x4 of PCB.
2.4 sa s $S 26 |3  SDRAM 2,4 sa a1z $S 26 | n3  SDRAM
2,4 saa1a S 29 | ag 2,4 saas S 29 | ag
2,4 SA_A15 2 30 1 A5 2,4 SA_A15 g 30 1 A5
2,4 SAALG 0 311 A6 2,4 SAZALE 32 311 A6
2,4 SAALT 32 ;g A7 2,4 SAZALT 2 ;g A7
2.4 SA_Al8 A8 2.4 SA_A18 A8
— < 34 = < 34
2.4 SA_A19 A9 2.4 SA_A19 A9
2.4 SA_A20 g 22 1 A10 2,4 SA_A20 g 22 { A10
2,4 SA_A2L 2> 35 1 a11 NC A2 2,4 SA_A21 35 | A11 NC 40—
2,4 SA_A22 36 1 A12 , 2,4 SA_A22 36 1 A12 ,
DO SA DO 2,4,6 DO SA DO
7 _ A4, 7 _
D1 SA D1 24,6 D1 SA D1
SDRAM_CSO0 N 19 5 - 4 19 5 -
2 SA_nSDCS_0 d ncs D2 SA D2 2,46 2 SA_nSDCS_1 d ncs D2 SA D2
2,46 SA_NWE % igo NWE D3 ; SA D3 2.4.6 2,46 SA_NWE é igc NWE D3 ; SA_D3
24 SANSDCAS 0> g ncas D4 i SA D4 2.4.6 24 SANSDCAS % g ncas D4 - SA D4
2 SA_nSDRAS d nRAS ps (0 SA_D5 2.46 2 SA_nSDRAS d nRAS ps 4 SA_D5
D6 SA D6 2.4.6 D6 SA D6
13 - T 13 -
D7 SA D7 2.4.6 D7 SA D7
SDCLK1 38 42 — e SDCLK1 38 42 —
2 SA_SDCLK_1 CLK D8 SA D8 24,6 CLK D8 SA D8
2 SA,SDCKE,lg 2(7) CKE D9 ji SA_D9 2,46 2 SA_SDCKE_1)» % CKE D9 jf_)‘ SA_D9
2,4 SA_A23 R 204 8S 0 D10 42 SA D10 2.4.6 24 SA_A23 % 204 8S 0 D10 43 SA D10
2,4 SA_A24 2 7| BS_1 D11 o SA D11 2,4,6 2,4 SA _A24 ( = BS_1 D11 =4 SA_D11
2 SADOMO » 151 LDQM D12 |58 SA D12 2,46 2 SADQMO 15+ LoOMm D12 |28 SA D12
+3v3 2  SA DQM_1 UDMQ D13 SA D13 2.4.6 +3v3 2 SA DOM_1 UDMQ D13 SA D13
D14 g; SA D14 2.4,6 D14 gé SA D14
T . D15 SA D15 2,46 T . D15 SA D15
VDD_1 X X ® X ® VDD_1
;‘71 VDD_2 VSS_1 ﬁ ;‘7‘ VDD_2 Vss_ 1 i?
VDD_3 VSS 2 VDD_3 VSS 2
3 VSS_ 3 24 115 [c122 12 lc129 [c128 [c134 3 VSS_3 24
3{vop Q1 vssQ1 3{vop Q1 vssqQ1E
VDD_Q2  VSSQ 2 VDD_Q2  VSSQ 2
jg VDD Q3  VSSQ 3 ‘5"2 == 0lu 10 : 0. Olu 101u 33 VDD Q3  VSSQ 3 gg =
VDD Q4  VSSQ 4 - VDD_Q4  VSSQ 4 -
280-0132 256Mb SDRAM 280-0132 256Mb SDRAM

Place 0.1uF on top of PCB, =
close to SDRAM power pins.

+3V3

100k present since SDCSO
Hi-Z Pin D

can go Hi (see Pin Desc) R135

100K

:|:C3 5%

100-0058
SDRAM CSO N Place TP near SDRAM.
O TP22  goute SDRAM CSON from PXA255
1 to pad of TP. From pad, route to the
- SDRAM pin with no stub.
Place 10uF on top of PCB,
close to SDRAM.

Note: Both SDRAM are loaded for 64MB.

Itis 2 x 256Mb for 64MB of x16 RAM. If we
only need 32MB, then the one of the right is
NOSTUFF, and we have 32MB of x16 SDRAM.
SDRAM on left is Partition 0. SDRAM on

right is Parition 1.

Note: For 0-70C, Samsung SDRAMSs are
more cost effective (about $5 instead of $7).

+3V3

Cc18
10u

150-0024

—

Place 10uF on bottom of PCB,
close to SDRAM.

Place 0.1uF on bottom of PCB,?
close to SDRAM power pins.

2,4,6
2,46

SD1CK
SDCLK1 _ Place TP near RC term.
1 Route trace thru pad
r 2 to avoid stub.
R120 — 2pin_TP
s i TPP4
100-0131
Cc97
0.001uF
150-0026
Place R and C near SDRAMs on a
short stub past pin of last SDRAM.
(Route trace thru TP to RC term.)
[Title SDRAM
Size Document Number Rev
B 710-0072 Sc PCA SCHEMATIC, CONTROLLER 06

Date:

MODULE, BIRCH

[Sheet
1

5

of

11

Friday, March 10,
I



scasuga
Text Box
PCA SCHEMATIC, CONTROLLER MODULE, BIRCH


Place one 0.1uF between each power and gnd pin.
+3V3 On topside of board. Place one on EEPROM. RX P 10 TXP 7/ TX N and RX_P / RX N
)é RX N 10 are 50 and 100 ohm diff pairs
_ _ _ _ _ - respectively from TQFP
L g RX CT 10 to T1 to b-b connector. They Place 470 ohms
< — are 100 ohm diff pairs from T1 near RJ-45, but
to RJ-45 connector. Please not too close.
C12 76 1 110 [c71 72 41 (C84 £ [R172 TX_P 10 space traces accordingly.
——10u = g=o[ & 1XN 10
150-0024 | 0-1u 0.1u 0.1u 0.1u 0.1u 0.1u 0.1u 2
TX_CT 10
° R171 >> - Clear out power and gnd planes under
e e e e e - ’5‘ all parts in dotted box. Maintain 100 mil spacing nLNK LED
5‘;0 ] to all other nets, but make sure VCC and LED nets +3V3
= S R115= stay 100 mils from all other nets in box. i nACT LED
+3V3 T2 e |
Z=| Place six 0 ohms near |
T1 with minimal stub l ! JR168 | R169
to pin of T1. | | =470 470
© 7 | 100-0109 | 100-0109
16-bit only R(:)L?:: Rl‘:GE R171 | 77 o PL | NoStuff | NoStuff
Place 100 ohms NoSt ff<> ‘><g =0 ‘ RD P H o I A
across oSt z NoStuff T1 : Shld 1‘
pins 91/92. RXA P _:Ltl D P 10 |
— 1 | 1 |
= g o 9 4u g N 9 4d 9 9 9 «u g o 9 RXA CT 2 RX+ RD+ 15 TD N 2 0 Left LE% 9 !
ule6 d o A4 & & 19 g 1 o & o o o o o oad N RXCTi RDCT O |
RXA N 3 RX- i RD- 14 RD_N 315 |
37 a4 d < N & M o £ oS oS o & ™ o < F St O ) 11 4 o I
2,4 SA_ AL o~ 2 8208 8% 8833888338883 3 2 100 NoStuff ‘ 510 |
, _ SAL 2 ! ’ J |
1) 1) 150-0112 k 1:2.5
2,4 SA_A2 SA2 22 ¢222323%z2z2z23232 22 3 3 = S L13 XBP g, 1525 0 111 6 o |
o) @ L TXB CT 7 [ 10 7 12 !
2,4 SA_A3 e SA3 % 560pFT TXB N_ g TXCT, TDCT 9 A O I
o sa4 po- 84— | . T™X- ! TD- O  RILED " |
+3V3 e gﬁg DO+ > | NoStuff R163 _ Exzozé Shid |
14 = s 410-000, R183 R177 ‘
a5 2257; ||33|I+_ 79 80013 L 0011?‘7 L 0011?16 NoStuf =S 5= 3 RJ45_SH_LED |
46 | 5pg z 150-0018 150-0018 | 103‘%?21:{1 NoStuff aso;z:fs cTT T Tt
414 sA10 cl- (82— < R166 NoStuff NoStuff } - oM Assis  RL78 |0
gg SALL o J8.06 * | NoStuff W
SAL2 NoStuff = I ‘ R179 | NoStuff  R180 NoStuff
51 =} | < -
SA13 & | % = 75 = 10040009
52 sa14 RXD- 2 o = | 100-0131 100-0131 R18L | O
53 91 z | o /77 j
SA15 RXD+ 9 4
54 88 TXA N !
o SA16 TXD- a7 TXA P | NO?IUff
— - ! C138 1210_SOL e
— 59 22%; CS8900A IQ3Z TXD+ : 1nF 2KV /77 : —
60 ROTATIIC, - -
245  SADO ¢ alony NKLEDMHGD |28 ALNK_LED | 1900098 | NoSWIT - +cuassIs® i same @5 | cage 0 offp each side
66 -ED/HCO | .
245 saD2 SD1 TQFP-100 -40to +85C LANLED (100 NACTLED | of RJ-45, span split.
67 | L _____
245 SAD2 sb2 CSOUT [—H—x< LINK_ LED 2,10
245  SA DA oo 71|5D3 gg ACT LED 10
" - SD4 280-0165
24,5 SADS Q72 13ne PXTAL3 e
73 |
2,45 SA_D6 SD6 XTALL 97 P28
2,45 SAD7T Q74 |- NoStuft
2,45 SA D8 27 | oStu i
245  SA DY 26 ggg AL |98 PXTAL4 ol Wired as u1g  NoStuff nOE_DEL +3v3
245 SADIO Q252570 LI OR" gate. vVCC
2,45 SA D11 24 | opiq '5 X1 20.00MHZ SA nOE al,
245 SADI2 Q0 21| 8 x> o 92 340-0039 -
245  SA D13 g | SP12 > a ,_B‘@QOHNmSSNQQQ‘Hg g w Place Xtal very close to pins 1 4 O 116 prace cap near
245 SA DIa 19 | SP13 = x_u 9hT ggggg EXRRQAAE x << Dlw " with equal length traces. 100-0109 B Y P31 U18, U19.
245 SADIS 18 | SP14 UJLUF‘KﬁﬁLouUU'—H—'—§§§§§§§$ ARRRCEE 9 R187 j, 470 5 0.1u
i — SD15 SS0Qr <x/5C2 222220400 a0TIF wwwwmoln (4 W 2 ¢ C
NoStuff l GND =
+3V3 NoStuff JAJYIYIQ o ii?iiii MY 9997949 & U18 delays the leading edge ggs’g | 2800170 U9 delays the leading edge
R70 10K Place 4.99k between of nOE so it arrives >10ns NoStuff _L_ SN74AUP1G58 of nWE so it arrives >20ns after
- after nCS1, per datasheet. —
q pins 93 and 94. 150-0104 = nCS1, per datasheet.
"100-0023 +3V3
245 SA_nWE ) SA nWE WE_DEL] .
—_ nWE DEL
TP27 - TP29
2’4 A E SA nOE nOE DEL <
SANOE D>—==———o E— Place TP near CS8900. ®) Wired as  U19 « NoSwff
2 SANCS_1yy SANCS 1 nCS1 DEL Route trace thru pad of TP gate. Ve
- _ / to avoid stub. This is for SA nWE 31 a
R149 R159 R190 0 bypass. N
ZYlOCSFng)ETIT?P > INTRO \ 9. 410K =490k W NoStuff 118 vy 4 O TP35
Q K \ a =100-0023 7 100.0121 NoStuff 100-0009 +3v3 100-0109
g :
2 CSBY00_nSLP NoStuff | NoStuff A nCS 1 RI88 AT 8¢
_
210 CS8900_nLNK (¢ LINK LED \ / R69 R157 ne +3V3 » U28 NoStuff Th;g cgp C140 l GND
i =10K =4.99K = v27 100-0109 VCC or Iess 10pF o 280-0170
These 3 signals are = <100 0121 R189 47 NoStuff SN74AUP1G58
delayed at right, 100-0023 N 1 8 A\ 3 150-0023 —
NoStuff ETH_EEP_CLK cs vee W A -
then returned. 2 e NoStuff
3 | CLK NC1 oSt 2 nCS1 DEL
e 2 oI NC2 —g —1B Y =
= = DO VSS This cap 6]
Pull-down INT since R137 1K EEPROM -0 PR Eé;‘é — GND Title
it goes 3-state at reset. < 380-0005 —
Always STUFFED. Nostuff Z10K NoStuff = NoStuff o 280-0170 10BaseT MAC/ PHY, RJ45
100-0023 150-0104 SN74AUP1G58
Need to pull-down U28 delays nCS1 so the trailing 1 [Size Document Numb PCA SCHEMATIC. CONTROLLER Rev
—L_— DATAIN if no edge it arrives after L = B 710-0072 ! 06
= EEPROM. nWE or nOE, per datasheet. = MODULE, BIRCH
Date: Eheet 6 of 11
1
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Text Box
PCA SCHEMATIC, CONTROLLER MODULE, BIRCH


Note:

this sheet

2,10 SA_FF_TXD

>> CLI_TXD

<< CLI_RXD

>> CLI RTS

<< CLI_CTS

2,10 SA_FF_RXD

2,10 SA _FF_RTS

2,10 SA _FF_CTS

CLI_RXD

When the PM1200
on a motherboard, then everything on
is NOSTUFF, because
RS-232 Xcvr™s will be on motherboard.

is mounted

2,10

2.10 API_RX

SA_HW_RXD <K
2,10

2,10

SA_HW_TxD M)-APLTX

SA_HW_RTS D-APLRTS

SA_HW_CTS KAPLETS

These 4 signals go to the Alba connector on

sheet 9) also.

Everything in this

Header is unshrouded

RS-232 Ports

Document Numbe
710-0072

PCA SCHEMATIC, CONTROLLER

MODULE, BIRCH

Rev
06

|
l
|
I +3V3
! T dotted box is STUFF
1 for RS232 CLI on
| Stuff 1% pace 100F cap PM1200, which is
I Place all 6 - 0.1uF caps C17 Cc64 10u . i
! near the MAX3232. s T 0du 010 o002 near the MAX3232's. Qeswedforadebugpon
| 150-0018| 150-0018 right now.
| & Stuff
|
C86, ,0.1u
| < ell
| us
: (():?_6 . cli+ 8 Vi 2 150 0018
| 1500018 ci- > V- C26| |0 T
| - . -
| Swff = C2+ Stuft CLI RS232
| C2- Stuff 5
! tu
| CLI_TXD 11| T10UT plA—TXD 232 1 [ ) )
! CLI RTS 10 =7 RTS 232 CTS 232 o Note: 5-pin header allows RS-232 connection
: T2IN T20UT P 3 2 to CLI port. This would be stuffed for debug
3 250-0029 and development only. d
: gt: Eég IN R10OUT % R1IN 13 E?F(g 22??22 ‘51 4 100mil_5pin and unkeyed, but plugging in backwards
1 8 Clo 202 s
: —=—=2__ 99 R20UT & R2IN 5 Stuff causes no failures.
! MAX323 |
| Stuff =
+§_3 : 280-0136 1
| -
|
R0 0 S S ... L
100 0009 CLITTL
Stuff u24 100-0113 J4
< s CLI_RXD RS L5OK \osufi 1 [ X (Input)
N2 CLI RXD_IN CLI_TXD v R88 ,,, 1.50K 215 [ RX (Output)
4 &0t NoStuff 100-0113 afs Ground
OE 31 CLI TTL_EN CLI_ TTL_EN 4 2 Port Enable
NoStuff D -3 Tie through 1k to Vcc.
B NoStuff . 250-0228
SN74LVC1G125 Note: Buffer prevents contention R94 2 —_ 100mil_4pin_Lock .
280-0084 between MAX3232 RX output and <10k 1] N NoStuff NOSTUFF this TTL test
4-pin header. It can be jumper-ed = NC A
around with O ohm resistor if MAX3232 100-0023 port for Alba.
—_ is not stuffed. 5% GND GND 2
NoStuff
i Nne  BIE
= L SN65220 —
= 280-0166 =
R ———— . A S .. - s . ]
: +3V3 - - - :
‘ T This is the Serial APl RS232 port.
l RX, TX, CTS, RTS only.
! NOSTUFF everything in the
|
| Place all 6 caps near —L_c103 dotted box (except bypass
| the MAX3232. ~T0.1u !
| Teotoo1s cap) for Alba. !
|
|
|
| Nosu i 2, ;
! API_RS232
| c6s u20 ] 1 -
C66 0.1u 150-0018 J1 |
! ci+ 9 V+
| 0.1u 3 O 8 [ 1 1 (o™ !
| 150-0018 g; > V- C67|[0.1u = DTR 5 _OO RB4 O |
‘ NosStuff 5 Co. NoStuff 215 11 W :
I 7 -
| API_TX TN T10UT bl 2 oo NoStuff 100-0009|
APl RTS 10 7 2 [
| T2IN T20UT P . ol ., RL 0 |
| API_RX o 13 o O W !
! —APrCTS 29 R1OUT 2 RIN |1 —oO NoStuff |
‘ ————=——33 r2ouT G R2IN * o 100-0009 |
1 MAX323 COM Port =
| 250-0025 |
! - —
| o == ce9 |c5 |ces | ca g = Nosuf }
- pmm———— ——0.001uF [a]
: Place 0.001UF caps E 150-0026 R183 Stuff 0 ohm to loop back i
| near Dsub-9. These 8 NoStuff Lo DSR and DTR for the PC. |
: prevent EMI from o <2100-0009 ‘
etting out.
; g g NoStuff NoStuff NoStuff NoStuff 1
|
|
: = | [Tite
! l
|
e Size
B
Date:

|Sheet
1

7
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Text Box
PCA SCHEMATIC, CONTROLLER MODULE, BIRCH


VMOTE

—
RADIO \2(13;)(\),808
)'; D2
N Note: This header is not shrouded
because it would be too damn big
R162 R194 to fit on the board -- so be careful
2470 5;411;8 o100 when you plug in your cablel!!
- y
1000109 NoStuff These sockets need to match
MOTE_GPIO UCLK/LED1 the orientation on the Mote.
-_——— -
ceep Sk 3wl /oy ; roEr | Inks s the lite JTAC peader for
on internal layers as far as possible. ‘ Top View O | a GOLD (AVR) JTAG header, so
2-56 PTH J__ this one will have to do.
GW_UCLK R195,,0 M KEY1 J2 J3 ‘ =
3 SA3.6M_CLK), Nost ‘ Tl . ot L1 MOTE_RST/ IN to Mote
Mote Power VMOTE ‘ 2 2 F_EN IN to Mote J8 MITAG
X1 R196)\0 UCLK/LED1 Spare Mote GPI0 M _KEY1 3| VBAT FeS I3 M KEvZ O TP24
2 SABT.TXD » TX1 Stuff IN to Mote RX1 \ KEY KEY F SDO Spare Mote GP10 MICIONE— -2
2 SA_BT_RXD u oUT from Mote TXi 4 { px FMISO H4 "F DI TP23 OUT from Mote TDI 1 2 | 2 VMOTE Sense pin for ICE
24 TX FMOSI [ TP25 IN to Mote e 3 4 -4 “o
NIM_RDY IN to Mote UCLK/LEDL \ 5 6 | F CLK P28 IN to Note —5—TCLK 5 6
3 MOTE_RDY 2 NIM CTS_  Note that CTS is a Mote Output OUT from Mote NIM RDY \ - | LED FSCK = TCLK IN o Hote e = I s 8 NoStuff R13
% 2’2\_387%_%?2 NIM RTS  and RTS is a Mote input. OUT from Mote NIM _CTS q | GPO TCK = TDO OUT From Mote voTE Rey/ NoStuff 919 10 F0 100-0009
S MOTE BYNC TIME_SYNC IN to Mote NIM_RTS o | P ™0 e TDI IN to Mote M L1 2
310 MOTE P03 MOTE GPIO Mote GP10. Goes to CPU IN to Mote TIME SYNC 10 10, TMS IN to Hote R89 470 ¥l w34
and B-B connector. Mote GPI0O MOTE GPIO 11 | GP3 T™MS ™ T VREF O TP13 OUT from Note 100-0109 L
‘ GP4 VREF i Res. prevents | HEADER_2x7 =
SKT1X11_2MM_SMT SKT1X11_2MM_SM contention. — 250-0233
210 oploal K MO M _KEY2  gpare Hote GPIO. Goes to KEY2 ‘ 250-0230 250-0230 NoStuff
NoStuff R193 Mote connector. ) ) )
The JTAG circuits have protected drivers
100-0009 HOLE2 ‘ on RESET, so it should be OK to wire-OR
' 2-56 PTH them.
— - J
10 MITAG_TDO K—2S )
10 MITAG_TMS ;gﬁﬁe:;)ggﬁdtgdr resistors allows using the Mote
10 MITAG_TCLK TCLK . Connector KEY pins.
10,11 MRST_N S MOTE RST/
10 MvVCC (——YMOTE
VMOTE
R92
}gglgosa“ This ckt holds Mote in Reset if
- = NoStuff VMOTE is less than 2.0V. It also
allows PXA255 to Reset the Mote
Place regulator near o ST/ Ul w/0 cycling power. It is NoStuff
Install 470, and Mote Connectors. MOTE RST, RST NC & when the Mote incorporates POR.
remove R9 and R7 to +3v3 21N
permanently force VMOTE on. AITS_ GND NC =
—— LM8364-2V +3V3
= 280-0153 .
VMOTE = 3.0VDC. Stuff this 10k to keep Mote
R11 U2 VMOTE Put on bottom. in Reset when CPU is in Reset.
£470 1 VN vouT 2 . - R102
= ) 10K
100-0109 21 enp 100.0023
NoStuff
R9 470 2 4 75 c77 Stuff
MOTE_ENAB A » IOFF  BYPASS Q1 | 1 * * { MOTE_RST_HI 3
100-0109 R7 C130 (C13 LP3985IM5-3.0 co . 1LuF 555138 -
470 protects PXA255 NoStuff 243K T 280-0167 =—=0.01u 150-0018{150-0113 240-0011 R101 This is active high Mote
if jumper installed. 100-0087 LuF 0.1u 1500075 10K Reset from CPU. It goes
150-01131150-0018 - 100-0023 thru the MOSFET to make
d I NoStuff it open-drain.
= — Place caps within 1lcm = =
= of regulator. —
2.43k holds Mote Off
while PXA255 is booting.
[Title
Mote Interface
Size Document Numb Rev
B 710-0072 “IPCA SCHEMATIC,CONTROLLER 06
MODULE, BIRCH
Date: Z7, 20006 [oneet 3

Monday, Marct
I

1
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Text Box
PCA SCHEMATIC,CONTROLLER MODULE, BIRCH


+3V3
CORE_PG 3v3
3 CORE_PG ————= +3V3
See Layout Instructions for ;
50 IN more info on DC-DC converters. 20 VSW1 should be short and
10 s5Vo_IN K———— . J fat (100mils). J:_ 2pin_ TP
5V0_IN Place one 10uF close to FC pin. =825K = —
Others can be placed between 100-0152 +3v3 TPP7
D DCIN and TPS62000- TP15 $0.46/2000, Digikey Place near 10uF cap
1 ueé TPS62000 ¢ 3V3PG 3V3PG on TPS62000 output.
P2 280-0168 L2  15uH +3.3V @ 0.6A
VSwW1 -
_%; o\ o ° ° ® ° ° ° 11N L2 m . VCORE
NoStuff MICRO110 ,532 2| e VCORE
L1A 6V 100-0009 R27 825K coo C34 39 Car
120-0024 3 5 AAR 10u 10u 10u L 1
DCIN NoStuff C6 Cc7 C40 C35 EN FB Wi00-0152 _ 2
250-012 D1 10u 10u 10u . 22uF  150-0024 150-0024 150-0024
210-0017 -22uF 150-0024 150-0024 150-0024 22uF ILIM 4 Cc22 [ 10pF 50-2040 . 2pin_ TP
5.6V, 3W 150-2040 50-2040 PG 0 = _
o L4 SYNC R28 150-0023 TPPS
— — c25 = 130K
- - L 526 —1 AGND PGND 00.0153
< F.ZZUF o g
Place 0.22uF and Diode 100-0009 150-2040 ] - )y I} Iy
nea:: Fuﬁﬁ' tP:ace Fuse Put thermal pad (connected Place 0.22uF on topside
near connector.- R to ground) underneath this regulator. very close to inductor RST
Place 0.22uF close to FC pin. There is no electrical connection with short connection to PGND.
between the regulator and this pad. — Place one of the 10uF caps nearby. 270-0007
+3V3 - Other 10uF caps can go on back. Red
Allows 3V3 to R35 10K Use a star ground technique to attach D3
enab Vcore - A - .
Wy AGND, FC pin, ground side of FB pin This is for debug.
NoStuff ~ 100-0023 | CORE EN divider, to main ground plane. +3V3 RE5
R33 0 I 470
CORE_EN 1is buffered below u29 700-01
3 SA_CORE_PWR_EN > W then goes to DC-DC. +3V3 " ner
Stuff  100-0009 = O nRST
O
>
R25 CORE_PG 1 H6 nCORE_PG
1A 1Y
=825k
5VO_IN 100-0152
TP16
Allows measuring input . CORE_PG VCOREPG 100K
current to both DC-DCs. o ORE nCORE_PG M,\ngl oAl IT oy pé CORE_PG_DEL
0805 SOL us TPS62000 $0.46/2000, Digikey ve 100- OOSSJS -
R133 0 280-0168 L1 10uH +1.0V or 1.3V @ 0.6A T 2
AR - 5V0_VCORE 1 9 VSW2 YY) ° ° o
W VIN L 200-0038 @ .
100-0024 R20 R30 SN74LVC2G14
=0 100K= 21 Fc caa = 280-0080
100-0009 100-0058 q c R22 511K c27 1 10u =i
AAL .
Cs3 co8 EN FB Wi60-0154 + Cl42 . The "LVC2G14 delays CORE_PG so that quick
0u L -22uF 68uF transitions (like 1.0 -> 1.3v) don"t Reset the whole +3V3
T 81 1Lim C21 | 120pF 150-2040 board. Tau = 1msec
150-0024 22uF 4 | 2 10v - - —_ RST P RST N
150-2040 7 PG | 150-0120 -
SYNC R23 R24 150-0114 Stuff P17 O P18
< < u +3V3 P
R21 C24 | AGND PGND = 402K = 750K 3V 500 IN
<0 — 100-0155 [100-0156 +3V3 +3V3 - C132
< E.zzmr o 9 T
100-0009 50-2040 ‘H 10
Place 0.22uF on topside ?ggé: U7 g u4 8
—_ very close to inductor 100-00581 =
+3V3 = with short connection to PGND. - \ee VDD
u23 Put thermal pad (connected Place 68uF and 10uF caps nearby. SEN1
to ground) underneath this regulator. CORE EN 111a , , RST 2 nRST —>> NnRESET_IN 3,10
VC u A Y SEN2
2 se a star ground technique to attach +3V3  +3V3 CORE_PG_DEL 2 6
IN o | A(_BN[_), FC pin, ground side of FB pin - 1B VCORE OK 3 SEN3 RST >> RESET_P 6,10
CORE EN 1d o8 divider, to main ground plane. AN RST 200msec Reset
i R80 1.50K 51oa 7 | VR Delay
ve pisas = R19 4 1v8_GOOD >———W——— R36 JRos . v GND
L SN74LVC1G125 — 10K o 1.8V Flash Supply 100-0113 10K =0k 2B 2
280-0084 TPS3307-33
1 100-0023 100-002: 100-0023
The buffer is to prevent 2 —8 GND 280-0169
+5V on the PXA255. NoStuff —
- Elj9 Q2 R37 1.50K SIALVC2G08 41 Lvc works for =
2pin_ — M P - Vee > 1.6V
TPPO - BSS138 310,11 JTAG nSRST Toois = >> VCORE_OK 11
240-0011 Lo will cause Reset.
A 3 VCORE_HI_ENAB > N From JTAG Header. ro7 150K This provides TRST When >> MAN_nRST 11
HI for Vcore = 1.3V, LO for Vcore = 1.0V R31 10 MB_RST_IN A Reset SW pressed.
<.2.43K 7= 1051'(‘)'113 Small amount of noise
=-100-0087 Reset In from filtering.
Motherboard. Cc82 [Title
RST Swi R93 1.50K —
. . 5 m =0.001uF DC-DC Conv., Power Control
= = Sw_Small 100-0113 150-0026
= - i Size Document Number Rev
= 430-0025 == B 710-0072 PCA SCHEMATIC, CONTROLLER 06
- MODULE, BIRCH
Date: Wednesday, Mdarom o, Zou0 Preet T OT T
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5 [

These 4 lines go directly to the CPU
and to a NOSTUFF (usually) RS232
Xcvr. The 4700hms prevents damage
if the RS232 Xcvr is STUFFED. The
Transient Suppressors (and 470 ohm)
protect this board.

This is the Alba 20-pin socket
on the bottom of the PCB.

Pin 1 on this sheet is oriented
as if you were looking through

Board-to-Board connector

H +3Vv3 near CPU.
from the top side of the PCB. oV NOSTUFE For Alba.
Note: Put GND pins near
fast signals for good image
+3V3 J10 +3v3 current return.
27 SALHW.TXD 3 API TX _ RI158)470 TX_ALBA J9 _
2
2,7 SA_HW_RXD << API_RX RlZQ‘N\47O RX_ALBA % é £21 RX ALBA 2 1
API_RTS _R49 ,,,470 RTS_ALBA TX ALBA 5 & 10BaseT © > < . 3 RX-F ® loaseT
2,7 SA_HW_RTS M CTS ALBA - ? g s g T;XENT % g ; gi_(N:T g
RTS ALBA 9 _ !
API_CTS R138§,,470 CTS_ALBA 10
27 sA_HW_cTs G T 21 ig % 2,6 LINK_LED (< icz) ?1 ACT_LED 6
100-0109 SV0_ALBA i;_ 13 14 _ig 126 bus 2,11 SA_I2C_SCL 14 13 RTS ALBA  ysed for Serial SPI
us teb
1%_ 157’ ig _;<8 ) 2,11 SA_I2C_SDA 12 13 C:I!—)? AAES,): or Heartbeat Port
191179 0 }20 Config and 11 CFIG_SW_IN ” i AR on Motherboard.
L L Restore Sw's 11 REST_SW._| o >
—_ —_ 2,11 nLED_SUB
- 250-0231 - ' —
2MM_2X10_SMT 211 nLED_JOIN 2 2 23 UL oPiost 28
u13 u12 T LEDs 2,11 nLED_MD2 p» 28 27 PU2 These are spare 1/0.
] . 211 nLED_MD3  >> 20 59 PU3 GPIO30 2 Pulled-up in case they
HNe A Hne A 2,11 nLED_MD4 v o BU4 GPIO29 2 stay inputs w/o drive.
c 2 c 2 SA_STD_RXD<< 24 23 GPI1028 2
GND GND GND GND Goes to 2 SA STD_TXD R pUS
RS485. 2 RS485_RX_EN 3 36 35 50e SA_PWM_0_GPIO16 2
3{ne B4 2{ne B4 2 RS485_TX_EN a8 ar SA_PWM_1_GPIO17 2
— SN65220 e — SN65220 e
= 280-0166 = = 280-0166 = R39 a0 "
AN R S R E—
Place these parts near the 20-pin socket. 106"6'009 = BERGS;%K(TZZ;SO—PLUG =
They can be NoStuff if protection is not - 50-
a concil_'n ——_whicghmay bE i glgoog NoStuff FCl/Berg 61083-042400LF These are 5.7mm tall connectors
assumption since the socket leads .
to isolators that are powered by this L3 15uH co ALon NoStuff that mates with a connector on
. L YN . .
board 9 5VO_IN << 200-0037 Board-to-Board connector tGhe mgthe:jbgardéo ach!eve a
near Mote. mm Doard-board spacing.
NOSTUFF for Alba.
C48 C120 94
J6
13v3 1uF 1uF 0.1u *3V3 *3V3
150-0113 50-0113 150-0018 —
2 1
® @ — — 2,7 SA_LFF._TXD 4 3 JTAG_nTRST 3,11
B R151 | R73 R76 R156 | R161 | R163 2,7 SA_FF_RXD << 6 D JTAG_nSRST 3,9,11
@ =100K =100K =100K =100K =100K =100K ) 2,7 SA_FF_RTS > 13 ; MB_JTAG TDO 11 JTAG for CPU
8"50/ <’5°/ <’50/ <’50/ <’50/ <’50/ Place these parts near the 20-pin socket. CLI Port 27 SA FF CTS << S JTAG_TCLK 3,11
= 0 0 0 0 0 0 Nets "5VO_IN" and "5VO_ALBA™ should be 2 SAFFRI R 12 11 < JTAG_TMS 3,11
PUL 50mils wide. 2 SAFFDCD 14 13 JTAG_TDI 3,11
bU2 2 SA_FF_DSR 16 15
2 SA_FF_DTR (( 18 17 QP20
PU3 This filter keeps hi-freq noise 20 19
pUa where it came from. 39 nRESET_IN > 22 21
RESETs gg %g )} MJTAG_TDO 8
PU5 6,9 RESET_P MJTAG_TDI 8
3 >(< 28 27 R MITAG TMS 8
PUG 9 MB_RST_IN 20 59 » — JTAG for Mote
P21 O <$ MITAG TCLK 8
These pull-ups are 0402. 32 31 MRST_N 8,11
s 3 > mvoc s
5V IN g 5vo_IN <& o o - P10 .
TP19 MOTE GPI Mote GPIO pin. Connects
40 39 D> MOTE_GPIO 38 to PXA255 and LED on this PCB.
Mounting Hole is plated-thru, 0.125" —
ounting Hole is plated-thru, 0.
diameter hole with 0.250" pads on —_ BERGSTAK_2x20_PLUG —_
both sides. FCl/Berg gfgé?3203§2400LF
MNT_4-40 MNT_4-40 MNT_4-40 MNT_4-40 NoStuff
MNT1 MNT2 MNT3 MNT4 Non-plated thru Tooling
Holes, 0.125" diameter.
Locate per Placement Drawing.
>R83 R82 R2 >R12 TH1 TH2
=0 0 0 =0
100-0009 100-0009 | 100-0009 | 100-0009 O O
Stuff Stuff Stuff Stuff NPTH 125mil NPTH 125mil
—l— ITitle
o Board to Board Connectors
Place 0 ohm at each Mounting Hole.
Size Document Numbeger Rev
B 710-0072 4PCA SCHEMATIC, CONTROLLER 06
Date: M'ODULE, BIRCHI T

Friday, March
| 1



scasuga
Text Box
PCA SCHEMATIC, CONTROLLER MODULE, BIRCH


3 [

. - Note: This header is not shrouded Stuff Horizontal battery (BT1)
Note: Dont forget to stuff R87 with J7 +3V3 because it would be too damn bi if Ethernet magnetics are not stuffed.
or the JTAG interface with JFlash_MM . g
won"t workl!! )\ to fit on the board -- so be careful BT2
a7 86 when you plug in your cablell! 1] .2
= > (Low leakage silicon diodes.) |
=0 =0 + T
100-0009 100-0009 +3V3 3V, 48mAh, Vert.
CPUJTAG o0
10 MB_JTAG_TDO<< Viref NoStuff J7 NoStuff EA[’:]A]_BD1504 920-0020
111 2 P2 NoStuff
JTAG_TRST N 3l 5 la 210-0011
N —
3,10 JTAG_TDI 51s 6 |8 DK L] 2
7 8 +|
3,10 JTAG_TMS 7 8 C70 R38 ® BT1 .
3,10 JTAG_TCLK 919 10 @ == oy 3V, 48mAh, Hori.
' . R105, 22 Ui 122 0.1u oo = 920-0021
3 JTAG_TDO W = 12 13 14 ig 150-0018 RAT Stuff .
15 16 NoStuff _ —=
Place 22 ohm 1 5 s 121317 g |18 RTC_INT N 12C Addr = 10100018 = 150K
near PXA255. g<,R118 g<,R116 g<,R122 ® |R8 R14 12 {19 20 20 s This is an open drain output. 100-0113
2=61R9  2=61R9  2Z61R9 S 100K =1.50K RTCK
S | Nostuff S | NoStuff S | NoStuff 3 9 100-0113 250-0234 U1l
9 R10
— 5% A
cos coa cos b = 121%ns/|’:tﬁzx10_sm 1 6s~op -8 1000124
——0.01u ——0.01u ——0.01u 100-0009 RAG + 122 32KHZ OUT
150-0075 150-0075 150-0075 NoStuff 1 IDI 4 2 1 0sco ck £ MK This is an open drain output.
NoStuff NoStuff NoStuff 12C CLK It is On at 32khz by default.
L 3 INT scL -8 Thus it will keep running when
= — — —= = = = Cc49 power goes down. If software
B B . 00 N Wi -Z B L 1pr 2 3 41cND SDa 2 12C_DAT doesn"t need 32khz to PXA255
Place RC terms near PXA255. TcK ﬁan go A1~ -1 then disable CLKOUT and
as no internal term. 150-0053 X2 PCF8563T IP—AL remove 22ohms.
JTAG_nSRST 32.768kHz 280-0140 C51
3,9,10 JTAG_nSRSKS 340-0002 c50 —— 10u
This signal allows JTAG ICE to Reset the system. +3V3 +3V3 0.1u 50-0024
See PXA255 Sheet 2. PXA255 Checklist T = 150-0018
d 11 h . 1
recommends pulliup here R16 —
R17 = 150K =
10K T 100-0113 _
100-0023 _ Eq Series R = 65k Max for this Xtal.
JTAG TRST N 5% RIS 470 u3 Reset delay = 100ms PCF8563 req. 40k max. but Ap Note
3,10 JTAG_nTRSTK: oo AMA 1{RsST cT says up to 100k is OK.
100-0109 C load = 12.5pF typ.
21N PCF8563 expects 10 typ.
R18 . o
+3V3 NoStuff =100K 5115 GND Ne [ 150-0018
UZ5 100-0058 1-50”_ 001 LM8365-3.0
This ckt allows a push-button rese 5% 280-0129
to supply the required nTRST pulset 5 Ve L 1 L
IN = = = =
ou This ckt applies JTAG Reset for >32 core clock
9 MAN_nRST > 19 o cycles at startup to init the Boundary Scan Chain.
- 3 G See Intel App Note 273538 on JTAG
for more info. +3V3
i - SN74LVC1G125 This is Open Drain, and thus pull-down resistor
= 280-0084 will override after Reset releases.
This ckt release in 100ms, which is less than Place cap
Goes to PXA255 the 200ms system reset, so it works right. near LEDs.
3 32KHZ_CLK_0sc{(——32KHZ OUT s ¢
+
2,10 SA_I2C_SCL » 12C CLK
2,10 SA_IZC_SDA<<M - o - o o 4 vobes
3 RTCINT.N & RTC_INT_N 01161 POWER SUBSCRIBE JOIN MODE2 MODE3 These allow alternate
— = * u L v 270-0003 \ 4 270-0008 270-0008 v 270-0008 v 270-0003 \ 4 270-0003 debug function for LEDs.
150-0024 7 Green 7 Yellow 7 Yellow 7 Yellow 7 Green 7 Green
3 CFIG_sw_ouT{(—SHG SW OUT c131 Place cap near ¥| Da ¥| D5 ¥| D6 ¥| D7 ¥| D8 ¥| D9 100.0109
- RESTORE_OUT 74LVC26G14. -
3 RESTORE OUTK—————— ™ dra 0.1u N N N o R184 ,,, 470 JTAG nSRST
F10k F10k 150-0018 R185 40, 470
— AAL
10 REST_SW IN)>—— 100-0023 | 100-0023 Y14 L = W { VCORE_ OK 9
. = R67 R71 R75 R186 5,4 470 C MRST N 810
R itch Q L L W _ )
T e Y s) =470 =470 =470 Stuff Stuff Stuff NoStuff
) RO6 470 > 100-0109 100-0109 100-0109 R77 R78 R79
10 CFIG_SW_IN> m 1 | T ™ CFIG_SW_OuUT % % :5470 25470 15470
Config switch is 100-0109 2 o 100-0109 100-0109 00-0109
on Motherboard. @ @ a ] 3
= = =
RESTORE Res = 470 RESTORE_OUT = - - a) o) o
5 M oAl [T >ov pb—-2""5 - m m m
A SW2 Sw_Small 100-0109 c c c
430-0025 a)
5
nLED _SUB
c80 —— c58 —— SN74LVC2G14 2,10 nLED_SUB LED JOIN
0.1u 0.1u 280-0080 2,10 nLED_JOIN
— 150-0018|  150-0018 nLED_MD2 [Title
- - 2,10 nLED_MD2
- [ 210 nLED MD3 nLED MD3 \JTAG, LEDS, RTC
= 2,10 nLED_MD4 Y)—DLED MD4 Size | Document Numbeé PCA SCHEMATIC, CONTROLLER  |Rev.
CIMODULE, BIRCH
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