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Title Page / Revision History

PM1200 CPU Module -- OAK
Notes:

See design and layout 
notes on schematic.

Rev Description
Start with PM1200 Rev3, then --01

Author
R. Leath

ECO

Revision History of OAK:

(Showing PM1230-1 Stuff Option)
Fix BT2 polarity. 
NoStuff SW1, SW2. 
Add R198 to preload VCORE. 
Add R197 to discharge input caps.
Change D2 to Ultra-bright.
Delete R117.  Delete DB9 and Xcvr. 
Change U4 to TPS3307-18 and don't 
check +5V.
Add SD/MMC and USB interface.

PCB Fab:   600-0095
PCA BOM:   700-0111 

02 Stuff J7 and R87 to enable CPU JTAG 386
S Bennett

Confidentiality
This document is provided under a Non-Disclosure Agreement for the purpose of enabling intrinsic safety and international radio certification of Dust Networks™ products. Distribution
of this document for any other purpose is prohibited. Distribution of this document shall be completed in a manner such that the material content of this document shall remain
confidential by all parties.
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nCS1

RDY

nCS3

nCS5

nCS2

RDY

nCS4

RD_nWR

I2C_DA

PU6

PU10

PU8

PU9

PU2

PU7

PU3

PU5
PU4

CPU_A1

CPU_A22
CPU_A23

CPU_A5

CPU_A24

CPU_A6

CPU_A20
CPU_A21

CPU_A15

CPU_A19

CPU_A17

CPU_A25

CPU_A18

CPU_A13

CPU_A4

CPU_A11

CPU_A9

CPU_A16

CPU_A8

CPU_A14

CPU_A10

CPU_A7

CPU_A12

CPU_A2
CPU_A3

nCS2

nCS3

nCS4

nCS5

PU1

I2C_CK

I2C_DA

I2C_CK

RD_nWR

FLASH_SIZE
SDRAM_SIZE

nCS1

PU1

PU2

PU3

PU4

PU5

PU6

PU7

PU8

PU9

PU10

+3V3

+3V3+3V3

SA_D8 4,5,6

SA_D0 4,5,6

SA_D13 4,5,6
SA_D12 4,5,6

SA_D5 4,5,6

SA_D9 4,5,6

SA_D7 4,5,6

SA_D10 4,5,6

SA_D4 4,5,6

SA_D11 4,5,6

SA_D2 4,5,6

SA_D6 4,5,6

SA_D15 4,5,6

SA_D1 4,5,6

SA_D3 4,5,6

SA_D14 4,5,6

SA_BT_TXD8

SA_I2C_SDA10,11

SA_HW_TXD10

SA_BT_RTS8

SA_I2C_SCL10,11

SA_FF_DTR10

SA_HW_RTS10

SA_FF_TXD7,10

SA_FF_RTS7,10

SA_A254

SA_A34,6

SA_A234,5

SA_A174,5

SA_A14,6

SA_A84

SA_A214,5

SA_A54

SA_A44

SA_A144,5

SA_A104,5

SA_A74

SA_A64

SA_A24,6

SA_A154,5

SA_A244,5

SA_A94

SA_A194,5

SA_A114,5

SA_A134,5

SA_A124,5

SA_A224,5

SA_A184,5

SA_A164,5

SA_A204,5

SA_STD_TXD10
SA_STD_RXD10

SA_BT_CTS8

SA_BT_RXD8

SA_FF_RI10
SA_FF_DCD10
SA_FF_DSR10

SA_FF_CTS7,10

SA_FF_RXD7,10

SA_HW_RXD10
SA_HW_CTS10

SA_nCS_0 4
SA_nCS_1 6

SA_DQM_0 5
SA_DQM_1 5

SA_nSDCS_0 5

SA_SDCKE_1 5

SA_SDCLK_1 5

SA_nSDRAS 5
SA_nSDCAS 4,5

SA_nOE 4,6
SA_nWE 4,5,6

nLED_SUB10,11
nLED_JOIN10,11
nLED_MD210,11
nLED_MD310,11

RS485_TX_EN 10

RS485_RX_EN10

GPIO28 10
GPIO29 10
GPIO30 10

CS8900_IRQ6
CS8900_nSLP6

CS8900_nLNK6,10

SA_SDCLK_0 4

SA_nSDCS_1 5

SD_MOSI10
SD_MISO10
SD_CLK10
SD_CS010

USB_P10
USB_N10
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These are 0402, and should be 
placed close to the PXA255.

PXA255 I/O

Goes to 
Mote.

Goes to 
RS485.

Goes to CLI.

Goes to
Serial API.

LED
Outputs

Goes to RS485.

The 10K's are 0402.

Flash_size = 1 for 32MB, = 0 for 64MB

SDRAM_size = 1 for 64MB, = 0 for 32MB

Flash

Ethernet

SDRAM 1

SDRAM

SDRAM

>2 loads, thus Term

Pull-ups for inputs that 
could be open, all are 0402.

Goes to
CS8900A.

Flash

SDRAM 2

Carrier PCB pres
SD_Card_Det
Goes to RS485

SD_Wr_Prot.

R40 10K
100-00235%

R40 10K
100-00235%

R124
10K
100-0023
NoStuff

R124
10K
100-0023
NoStuff

R60 22R60 22

R113 4.99K

100-0121

R113 4.99K

100-0121

R119
100K
100-0058
5%

R119
100K
100-0058
5%

R154 22R154 22

R51 22

100-0124

R51 22

100-0124

R5
100K
R5
100K

R61 22R61 22

R34
100K
R34
100K

R43 10K
100-00235%

R43 10K
100-00235%

R123
10K
100-0023
NoStuff

R123
10K
100-0023
NoStuff

R64 22R64 22

R201 22R201 22

R48 22R48 22

R54 22R54 22

R127
100K
100-0058
5%

R127
100K
100-0058
5%

R170 10K
100-00235%

R170 10K
100-00235%

R53 22R53 22

R128
100K
R128
100K

R146 22R146 22

R141 22R141 22

R59 22R59 22

R143 22R143 22

R140 22R140 22

R45 10K
100-00235%

R45 10K
100-00235%

TP132KHZ TP132KHZ

R131 22R131 22
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A_0G1
A_1H2
A_2H1
A_3H6
A_4J6
A_5J5
A_6J3
A_7J1
A_8K1
A_9K2
A_10K5
A_11K6
A_12L1
A_13L3
A_14M1
A_15M3
A_16N3
A_17P1
A_18R1
A_19P2
A_20R3
A_21T4
A_22R5
A_23P5
A_24T5
A_25P4

D_0 N4
D_1 M5
D_2 L5
D_3 T6
D_4 N6
D_5 T7
D_6 M6
D_7 M7
D_8 M9
D_9 T10

D_10 R9
D_11 T11
D_12 P11
D_13 N10
D_14 T12
D_15 M10
D_16 H3
D_17 H5
D_18 J4
D_19 K3
D_20 L4
D_21 M2
D_22 N1
D_23 T3
D_24 P6
D_25 R7
D_26 P7
D_27 P8
D_28 L8
D_29 P10
D_30 R11
D_31 P12

nCS_0 N8
nCS_1_GPIO15 T8
nCS_2_GPIO78 P9
nCS_3_GPIO79 T9
nCS_4_GPIO80 R13
nCS_5_GPIO33 T13

DQM_0 M8
DQM_1 B1
DQM_2 B2
DQM_3 L7

nSDCS_0 F1
nSDCS_1 G6
nSDCS_2 G3
nSDCS_3 F2

SDCKE_0 E4
SDCKE_1 E3

SDCLK_0 D2
SDCLK_1 F5
SDCLK_2 D1

nSDRAS E1
nSDCAS F3

nOE G5
nWE G4

RD_nWR D3

UDCNB12 UDCPC12

IR_RXD_GPIO46B15

BT_RXD_GPIO42B13

FF_RXD_GPIO34A13

IR_TXD_GPIO47C15

BT_TXD_GPIO43D13

FF_TXD_GPIO39E13

RXD_C_GPIO26A9 TXD_C_GPIO25D9 SCLK_C_GPIO23F9 SFRM_C_GPIO24E9

nPOE_GPIO48P13
nPWE_GPIO49T14
nPIOR_GPIO50T15
nPIOW_GPIO51R15

nPCE_2_GPIO53R16 nPCE_1_GPIO52P14

PSKTSEL_GPIO54P16
nPREG_GPIO55M13
nPWAIT_GPIO56N16
nI0IS16_GPIO57M16

RDY_GPIO18 C1

PWM_0_GPIO16 E12

DREQ_0_GPIO20 N12
DREQ_1_GPIO19 N14

DVAL_0_GPIO21 N15
DVAL_1_GPIO22 M12

NSP_CLK_GPIO81F16

EXTCLK_GPIO27B9

SCLD11
SDAA11

BITCLK_GPIO28 C9SDATA_IN0_GPIO29 E10SDATA_OUT_GPIO30 A10SYNC_GPIO31 E11nAC97_RESET D10

NSP_FRM_GPIO82E16 NSP_nT_R_GPIO83E15 NSP_T_R_GPIO84D16

MMCCLK_GPIO6H14

MMCCMDD14
MMCDATB16

FF_CTS_GPIO35A14

FF_DCD_GPIO36A12
FF_DSR_GPIO37B11

FF_RI_GPIO38B10

FF_DTR_GPIO40F10
FF_RTS_GPIO41F8

BT_CTS_GPIO44A15 BT_RTS_GPIO45B14

MMCCS0_GPIO8F14
nMMCCD_GPIO12B6

PWM_0_GPIO17 D12

R6
100K
R6
100K

R58 22R58 22

R52 22R52 22

R121 4.99K

100-0121

R121 4.99K

100-0121R132 10K
100-00235%

R132 10K
100-00235%

R150
100K

10
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58 R150

100K

10
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00
58

R56 22R56 22

R115
100K
R115
100K

R153 22R153 22

R145 22

100-0124

R145 22

100-0124

R142 22R142 22

R85
100K
R85
100K

R57 22R57 22

R44 22R44 22

R72
100K
R72
100K

R62 22R62 22

R130 10K
100-00235%

R130 10K
100-00235%

R55 22R55 22

R42 10K
100-00235%

R42 10K
100-00235%

R144 22R144 22

R152 22R152 22

R109
100K
R109
100K

R200 22R200 22

R139 22R139 22

R100
100K
R100
100K

R63 22R63 22
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BOOT_SEL_0

BOOT_SEL_1 BOOT_SEL_2

BOOT_SEL_1
BOOT_SEL_2

PU4

PU3

PU1

PU2

PU3

PU4

CPU_nRST

CPU_nRST

+3V3

+3V3

VCORE

VCORE

VCORE

+3V3

VCORE

+3V3+3V3

VCORE

VCORE

+3V3

+3V3

+3V3

+3V3

+3V3

SA_CORE_PWR_EN9

SA_3_6M_CLK8

JTAG_TDO11
JTAG_TDI10,11

JTAG_nTRST10,11

nRESET_IN9,10

nRESET_OUT 4

MOTE_ENAB8

JTAG_TCLK10,11

JTAG_TMS10,11

RTC_INT_N11
CFIG_SW_OUT11
RESTORE_OUT11

MOTE_RDY8

MOTE_RST_HI8
VCORE_HI_ENAB9
FLASH_WP_N4

32KHZ_CLK_OSC11

CORE_PG9

MOTE_SYNC8

MOTE_GPIO8,10
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These are 0402 resistors.

BOOT_SEL[0:2]       Boot Device Description 
[0,0,0]             Async 32-bit ROM
[1,0,0]             Async 16-bit ROM
[0,1,0]             Sync 32-bit Flash
[1,1,0]             Sync 16-bit Flash

0.1uF caps are 0603 to save cost.

0.01uF caps are 0402 to save space 
and get close to power pin.

Place 0.01uF caps as close to 
power pin as possible on 
backside of PCB.

Place 0.1uF caps near 
power pins but not as close 
as 0.01uF 0402 caps.

Place 10uF cap on 
backside of PCB 
near PXA255.

Place 10uF caps (0805) 
on backside of PCB 
near PXA255.

0.01uF caps are 0402 to save space 
and get close to power pin.

Place 0.01uF caps as close to 
power pin as possible on 
backside of PCB within ball 
field of BGA.

0.1uF caps are 0603 to save cost.

Place 0.1uF caps near 
power pins but not as close 
as 0.01uF 0402 caps.

Bypass Cap Philisophy: 
About one 0.1uF per power pin, and about half again as many 
0.01uF really close to balls.  One bulk cap (10uF) per every 
8 power pins.

Place 1 ohm and 
0.1uF near pin J15.

PXA255 Power

Mote Baud Clk
Place 22 near 
PXA255

From RTC

From switches

The 32kHz input is 
open-drain from the 
RTC chip.  It can't go 
above VCORE, so we 
are pulling it up to that. 
The 3V3 divider is 
just in case. 
We may want to adj. 
these values to mini-
mize power .

Pulled-up at DC-DC.

Stuff this if 0 ohm 
is NoStuff. PXTAL1, 2 should be 

short and equal length.

Layout Note:  Ball escape vias not needed 
for NC pins.

There should be a fill on the 3V3 plane 
for VCORE under the CPU.

The buffer is to allow JTAG SRST 
to control CPU Rst with no Delay.

0.1uF caps are 0402 to get 
closer to parts.

Used to Reset Flash only.

C53
10u

150-0024

C53
10u

150-0024

C101

0.1u

C101

0.1u

C119

0.1u150-0018

C119

0.1u150-0018

C88
10u

150-0024

C88
10u

150-0024

C124

0.1u

C124

0.1u

C135

0.1u

C135

0.1u

C105
0.01u

150-0075

C105
0.01u

150-0075

R164
100K

5%

R164
100K

5%

C78

0.1u

C78

0.1u

R108
100K
100-0058
5%

R108
100K
100-0058
5%

C83

0.1u

C83

0.1u

3.6864MHz

X3

340-0040
3.6864MHz

X3

340-0040

12

R107
100K
100-0058
5%

NoStuff

R107
100K
100-0058
5%

NoStuff

C23

0.1u

C23

0.1u

C52

0.1u

C52

0.1u

C123

0.1u

C123

0.1u

C118

0.1u

C118

0.1u

R111
1

100-0149

R111
1

100-0149

C90

0.1u

C90

0.1u

C111

0.1u

C111

0.1u

C61
10u

150-0024

C61
10u

150-0024

R112
1.50K
100-0113

R112
1.50K
100-0113

C113
0.01u

150-0075

C113
0.01u

150-0075

C92

0.1u

C92

0.1u

TP8TP8

R126
100K

10
0-

00
58

5%

R126
100K

10
0-

00
58

5%

C57

0.1u150-0081

C57

0.1u150-0081

R3
100K

5%

R3
100K

5%

R104 22R104 22

R106
10K
100-0023
5%

NoStuff

R106
10K
100-0023
5%

NoStuff

C99

0.1u

C99

0.1u

R4
100K

5%

R4
100K

5%

R110
10K
100-0023
5%

R110
10K
100-0023
5%

C45
10u

150-0024

C45
10u

150-0024

C96
0.01u

150-0075

C96
0.01u

150-0075

C117

0.1u

C117

0.1u

C107
0.01u

150-0075

C107
0.01u

150-0075

C56

0.1u

C56

0.1u

C114
0.01u

150-0075

C114
0.01u

150-0075

R99 0
100-0009

R99 0
100-0009

C60

0.1u

C60

0.1u

U21

SN74LVC1G125
280-0084

U21

SN74LVC1G125
280-0084

OE1

IN2

GND3

OUT 4

VCC5

C54

0.1u

C54

0.1u

C87

0.1u
150-0018

C87

0.1u
150-0018

R125
2.43K

NoStuff
100-0087

R125
2.43K

NoStuff
100-0087

R114
100K
100-0058
5%

R114
100K
100-0058
5%

C100
0.01u

150-0075

C100
0.01u

150-0075

C81

0.1u

C81

0.1u

C104
0.01u

150-0075

C104
0.01u

150-0075

R103
10K
100-0023
5%

R103
10K
100-0023
5%

TP2
GP_0

TP2
GP_0

C109
0.01u

150-0075

C109
0.01u

150-0075

C46

0.1u

C46

0.1u

C108
0.01u

150-0075

C108
0.01u

150-0075

C106
0.01u

150-0075

C106
0.01u

150-0075

R41
10K
100-0023
5%

R41
10K
100-0023
5%

C91

0.1u

C91

0.1u

LCD Port

GPIO Port

JTAG

3.6Mhz

32Khz

Intel COTULLA Processor

U10B

PXA255_MBGA256_B 280-0161

LCD Port

GPIO Port

JTAG

3.6Mhz

32Khz

Intel COTULLA Processor

U10B

PXA255_MBGA256_B 280-0161

VSS_1 C16
VSS_2 H8
VSS_3 H9
VSS_4 J8
VSS_5 J9
VSS_6 T1

VSSQ_11 K7
VSSQ_12 K9

VSSQ_9 J10

VSSN_1 C2
VSSN_2 E2
VSSN_3 G2
VSSN_4 J2
VSSN_5 L2
VSSN_6 N2
VSSN_7 R2
VSSN_8 R4
VSSN_9 R6

VSSN_10 R8
VSSN_11 R10
VSSN_12 R12
VSSN_13 R14
VSSN_14 M15
VSSN_15 P15

VSSQ_5 F6
VSSQ_6 G8
VSSQ_7 G10
VSSQ_8 H7

VSSQ_1 C4

VSSQ_4 C14VSSQ_3 C11

VSSQ_10 J14

VSSQ_2 C8

VDDQ_1C6

VDDN_1A1
VDDN_2D4
VDDN_3F4
VDDN_4H4
VDDN_5K4
VDDN_6M4
VDDN_7M14
VDDN_8N5
VDDN_9N7
VDDN_10N9
VDDN_11N11
VDDN_12N13
VDDN_13P3
VDDN_14T16

VDDQ_5G14

PLL_VCCJ15
PLL_SENSEJ16
VCCKPT2
ADC_VCCD15

VDD_1F11
VDD_2G7
VDD_3G9
VDD_4H10
VDD_5J7
VDD_6K8
VDD_7K10
VDD_8L6
VDD_9L9

VSSQ_13 L14

VDDQ_2C10
VDDQ_3C13

L_DD_0_GPIO58 E7
L_DD_1_GPIO59 D7
L_DD_2_GPIO60 C7
L_DD_3_GPIO61 B7
L_DD_4_GPIO62 E6
L_DD_5_GPIO63 D6
L_DD_6_GPIO64 E5
L_DD_7_GPIO65 A6
L_DD_8_GPIO66 C5
L_DD_9_GPIO67 A5

L_DD_10_GPIO68 D5
L_DD_11_GPIO69 A4
L_DD_12_GPIO70 A3
L_DD_13_GPIO71 A2
L_DD_14_GPIO72 C3
L_DD_15_GPIO73 B3

L_FCLK_GPIO74 E8
L_LCLK_GPIO75 D8
L_PCLK_GPIO76 B8
L_BIAS_GPIO77 A8

GPIO_0L10
GPIO_1L12
GPIO_2L13
GPIO_3K14
GPIO_4J12
GPIO_5J11

GPIO_32A16

GPIO_7G15
GPIO_9F12
GPIO_10F7
GPIO_11A7

GPIO_14B4 GPIO_13B5

TCKH12
TDIH15
TDOH16
TMSH13
nTRSTH11

TESTCLK G11
TEST G12

nRESETJ13 nRESET_OUT K11

BOOT_SEL_0G16
BOOT_SEL_1G13
BOOT_SEL_2F13

PXTALK15
PEXTALK16

TXTALL16
TEXTALL15

PWR_ENL11
nBATT_FAULTK12
nVDD_FAULTK13

VDDQ_4E14

VDDQ_0M11

VSSQ_14 F15

TP31HZ TP31HZ
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FLSH_STAT

FLSH_CS_N

FLSH_WE_N
FLSH_OE_N

FLSH_RS_N

FLSH_CS_N

+3V3

+3V3

+1V8

+1V8

+3V3

+3V3

+3V3

+3V3

SA_A12,6
SA_A22,6
SA_A32,6
SA_A42
SA_A52
SA_A62
SA_A72
SA_A82
SA_A92
SA_A102,5
SA_A112,5
SA_A122,5
SA_A132,5
SA_A142,5
SA_A152,5
SA_A162,5
SA_A172,5
SA_A182,5
SA_A192,5
SA_A202,5
SA_A212,5
SA_A222,5
SA_A232,5
SA_A242,5
SA_A252

SA_D0 2,5,6
SA_D1 2,5,6
SA_D2 2,5,6
SA_D3 2,5,6
SA_D4 2,5,6
SA_D5 2,5,6
SA_D6 2,5,6
SA_D7 2,5,6
SA_D8 2,5,6
SA_D9 2,5,6
SA_D10 2,5,6
SA_D11 2,5,6
SA_D12 2,5,6
SA_D13 2,5,6
SA_D14 2,5,6
SA_D15 2,5,6

SA_nCS_02

SA_nWE2,5,6
SA_nOE2,6

nRESET_OUT3

1V8_GOOD 9

FLASH_WP_N3

SA_SDCLK_02

SA_nSDCAS2,5
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Flash

Install 0 ohm for 512Mb Flash,

Pull down CLK and Addr 
Valid for Async Reads.

Place 0.1uF near 
VCCQ pins of Intel Flash.

Place 2 caps near 
LP3982 LDO.

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

These are possible sprinkled bypass caps.  May be deleted.

Intel P30 Flash

P30 Flash with PXA255 gets discount. 
Thus, P30 will be cheaper than Spansion.

M-Systems is hard to get and 
support is bad.  Programming 
is complicated.

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

Note: Add 0 ohms to SDCLK0 and SDCAS 
to allow Sync operation of flash.

Goes to Pwr Ctrl Ckt where 
it is pulled to 3V3. 
FAULT can sink 2mA.

R136
10K
100-0023
5%

R136
10K
100-0023
5%

R81
100K
100-0058

R81
100K
100-0058

C89

0.1u

C89

0.1u

C31

0.1u

C31

0.1u

R66

10K

R66

10K

R147 10K
100-0023

R147 10K
100-0023

R167
10K
100-0023

R167
10K
100-0023

C74

0.1u

C74

0.1u

TP11TP11

C8

0.1u

C8

0.1u

R155 0
100-0009NoStuff

R155 0
100-0009NoStuff

C121

0.1u

C121

0.1u

C85

0.1u

C85

0.1u

R134 0
100-0009

NoStuff

R134 0
100-0009

NoStuff

C73

0.1u

C73

0.1u

U15

RC28F256P30

280-0162 P30 FLASH, 3V3/1V8, 85ns, 256Mb, EBGA-64

U15

RC28F256P30

280-0162 P30 FLASH, 3V3/1V8, 85ns, 256Mb, EBGA-64
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DQ9 E3

V
C

C
1

H
3

DQ2 G3

DQ10 F3

DQ3 E4

DQ11 F4

V
S

S
1

H
2

V
C

C
Q

0
D

5

DQ4 E5
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DQ14 G7

DQ7 H7

DQ15 E7

OE_NF8 WE_NG8

A24H8
A25-NCB6

V
P

P
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RFU0 B8

V
C

C
Q

1
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6

CLKE6

RFU1 E8
RFU2 F1

ADV_NF6 WAIT F7

RFU3 G2
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2
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RFU4 H1

V
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R50 0

NoStuff

R50 0

NoStuff

C62

33nF
150-0032

C62

33nF
150-0032

C19
10u

150-0024

C19
10u

150-0024

U17

LP3982IMM-1.8280-0163

U17

LP3982IMM-1.8280-0163

VIN2

3

GND

SHDN7

CC 6

VOUT1 1
VOUT2 4

SET5

FAULT 8C127

0.1u

C127

0.1u

TP14TP14

C59
10u

150-0024

C59
10u

150-0024

C125

0.1u

C125

0.1u

C126

0.1u

C126

0.1u

R148 0

NoStuff

R148 0

NoStuff

C79

0.1u

C79

0.1u

TPP2
2pin_TP

FLSH_CS

TPP2
2pin_TP

FLSH_CS

1
2

C63

0.1u

C63

0.1u
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SDRAM_CS0_N

nCAS
nRAS

SDCLK1

DQM1
DQM0

SDCLK1

SDCLK1

SDRAM_CS0_N

SDRAM_CS1_N

+3V3

+3V3

+3V3

+3V3

+3V3

SA_A102,4
SA_A112,4
SA_A122,4
SA_A132,4
SA_A142,4
SA_A152,4
SA_A162,4
SA_A172,4
SA_A182,4
SA_A192,4
SA_A202,4
SA_A212,4

SA_A242,4

SA_A222,4

SA_A232,4

SA_D1 2,4,6
SA_D2 2,4,6
SA_D3 2,4,6
SA_D4 2,4,6
SA_D5 2,4,6
SA_D6 2,4,6
SA_D7 2,4,6
SA_D8 2,4,6
SA_D9 2,4,6
SA_D10 2,4,6
SA_D11 2,4,6
SA_D12 2,4,6
SA_D13 2,4,6
SA_D14 2,4,6
SA_D15 2,4,6

SA_D0 2,4,6

SA_nSDCS_02
SA_nWE2,4,6
SA_nSDCAS2,4
SA_nSDRAS2

SA_SDCLK_12
SA_SDCKE_12

SA_DQM_02
SA_DQM_12

SA_A162,4

SA_DQM_12

SA_A172,4
SA_A182,4
SA_A192,4
SA_A202,4
SA_A212,4

SA_A242,4

SA_A102,4

SA_A222,4

SA_A112,4

SA_A232,4

SA_A122,4
SA_A132,4

SA_nWE2,4,6
SA_nSDCAS2,4
SA_nSDRAS2

SA_SDCKE_12

SA_A142,4
SA_A152,4

SA_DQM_02

SA_D1 2,4,6
SA_D2 2,4,6
SA_D3 2,4,6
SA_D4 2,4,6
SA_D5 2,4,6
SA_D6 2,4,6
SA_D7 2,4,6
SA_D8 2,4,6
SA_D9 2,4,6
SA_D10 2,4,6
SA_D11 2,4,6
SA_D12 2,4,6
SA_D13 2,4,6
SA_D14 2,4,6
SA_D15 2,4,6

SA_D0 2,4,6

SA_nSDCS_12
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Place R and C near SDRAMs on a 
short stub past pin of last SDRAM. 
(Route trace thru TP to RC term.)

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

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

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

Place SDRAM on top 
of PCB.

Place this SDRAM on bottom 
of PCB.

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

Note:  Both SDRAM are loaded for 64MB. 
It is 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.

256Mb parts are more cost effective (by 50%) 
than 512Mb parts.

Place TP near SDRAM. 
Route SDRAM_CS0_N from PXA255 
to pad of TP.  From pad, route  to the 
SDRAM pin with no stub. 

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

SDRAM

100k present since SDCS0 
can go Hi-Z (see Pin Desc)

Note that addressing is connected 
per SA1110 legacy compatibility mode 
for bank addressing.

Place TP near RC term. 
Route trace thru pad 
to avoid stub.

C3
10u

150-0024

C3
10u

150-0024

C102

0.1u

C102

0.1u

C97
0.001uF
150-0026

C97
0.001uF
150-0026

C134

0.1u

C134

0.1u

C112

0.1u

C112

0.1u

4M x 16x4
SDRAM

U9

280-0132 256Mb SDRAM

4M x 16x4
SDRAM

U9

280-0132 256Mb SDRAM

nRAS18

nWE16

A1135 A1022

CLK38

nCS19

D0 2
D1 4
D2 5
D3 7
D4 8
D5 10
D6 11
D7 13

A023
A124
A225
A326
A429
A530
A631
A732
A833
A934

D8 42
D9 44

D10 45
D11 47
D12 48
D13 50
D14 51
D15 53

VSS_3 54VSS_2 41VSS_1 28VDD_11

VDD_327 VDD_214

A1236

nCAS17

CKE37
BS_020
BS_121
LDQM15
UDMQ39

VDD_Q13
VDD_Q29
VDD_Q343
VDD_Q449

VSSQ_1 6
VSSQ_2 12
VSSQ_3 46
VSSQ_4 52

NC 40

C129

0.1u

C129

0.1u

C18
10u

150-0024

C18
10u

150-0024

TPP4
2pin_TP

SD1CK

TPP4
2pin_TP

SD1CK

1
2

4M x 16x4
SDRAM

U26

280-0132 256Mb SDRAM

4M x 16x4
SDRAM

U26

280-0132 256Mb SDRAM

nRAS18

nWE16

A1135 A1022

CLK38

nCS19

D0 2
D1 4
D2 5
D3 7
D4 8
D5 10
D6 11
D7 13

A023
A124
A225
A326
A429
A530
A631
A732
A833
A934

D8 42
D9 44

D10 45
D11 47
D12 48
D13 50
D14 51
D15 53

VSS_3 54VSS_2 41VSS_1 28VDD_11

VDD_327 VDD_214

A1236

nCAS17

CKE37
BS_020
BS_121
LDQM15
UDMQ39

VDD_Q13
VDD_Q29
VDD_Q343
VDD_Q449

VSSQ_1 6
VSSQ_2 12
VSSQ_3 46
VSSQ_4 52

NC 40

C55

0.1u

C55

0.1u

C115

0.1u

C115

0.1u

C122

0.1u

C122

0.1u

R135
100K
100-0058
5%

R135
100K
100-0058
5%

C42

0.1u

C42

0.1u

C16

0.1u

C16

0.1u

C128

0.1u

C128

0.1u

R120
75
100-0131

R120
75
100-0131

TP22TP22

C20

0.1u

C20

0.1u
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RD_P

CHASSIS

RD_N

nLNK_LED
nACT_LED

nLNK_LED

nACT_LED

TXA_N
TXA_P

PXTAL4

PXTAL3

RXA_N

TD_P
TD_N

RXA_P

ETH_EEP_CLK

INTR0

LINK_LED

nCS1_DEL

RXA_CT

TXB_P

TXB_N

nOE_DEL

nOE_DEL
nWE_DEL

nWE_DEL

nCS1_DEL

SA_nCS_1

SA_nCS_1

SA_nOE

SA_nOE

SA_nWE

SA_nWE

TXB_CT

+3V3

+3V3

+3V3

+3V3

+3V3

+3V3

+3V3

+3V3

+3V3

+3V3

SA_D22,4,5

SA_D62,4,5
SA_D52,4,5
SA_D42,4,5
SA_D32,4,5

SA_D102,4,5
SA_D92,4,5
SA_D82,4,5
SA_D72,4,5

SA_D142,4,5
SA_D132,4,5
SA_D122,4,5
SA_D112,4,5

SA_D12,4,5
SA_D02,4,5

SA_D152,4,5

RESET_P9,10

ACT_LED 10
LINK_LED 2,10

SA_nOE2,4

SA_nWE2,4,5

SA_A12,4
SA_A22,4
SA_A32,4

TX_P 10
TX_N 10

TX_CT 10

RX_P 10
RX_N 10

RX_CT 10

CS8900_IRQ2

CS8900_nSLP2
CS8900_nLNK2,10

SA_nCS_12

Title

Size Document Number Rev

Date: Sheet of

710-0112 02SCHEMATIC, CONTROLLER MODULE,OAKB

6 11Friday, October 12, 2007

Title

Size Document Number Rev

Date: Sheet of

710-0112 02SCHEMATIC, CONTROLLER MODULE,OAKB

6 11Friday, October 12, 2007

Title

Size Document Number Rev

Date: Sheet of

710-0112 02SCHEMATIC, CONTROLLER MODULE,OAKB

6 11Friday, October 12, 2007

Place one 0.1uF between each power and gnd pin. 
On topside of board.  Place one on EEPROM.

Place 470 ohms
near RJ-45, but 
not too close.

Locate 0 ohm each side 
of RJ-45, span split.

Clear out power and gnd planes under
all parts in dotted box. Maintain 100 mil spacing
to all other nets, but make sure VCC and LED nets
stay 100 mils from all other nets in box.

10BaseT MAC/PHY, RJ45

TX_P / TX_N and RX_P / RX_N 
are 50 and  100 ohm diff pairs 
respectively  from TQFP 
to T1 to b-b connector.  They 
are 100 ohm diff pairs from T1
to RJ-45 connector.  Please 
space traces accordingly.

Place six 0 ohms near
T1 with minimal stub 
to pin of T1.

16-bit only

Place 4.99k between 
pins 93 and 94.

Place 100 ohms 
across
pins 91/92.

Place Xtal very close to pins 
with equal length traces.

Pull-down INT since 
it goes 3-state at reset.
Always STUFFED.

Need to pull-down 
DATAIN if no 
EEPROM.

"CHASSIS" is same as 
 GND_EARTH.

Place TP near CS8900.
Route trace thru pad of TP
to avoid stub.

Place cap near 
U18, U19.

These 3 signals are 
delayed at right, 
then returned.

This is for
bypass.

U18 delays the leading edge 
of nOE so it arrives >10ns 
after nCS1, per datasheet.

U19 delays the leading edge 
of nWE so it arrives >20ns after 
nCS1, per datasheet.

U28 delays nCS1 so the trailing 
edge it arrives after 
nWE or nOE, per datasheet.

Wired as 
'OR' gate.

Wired as 
'OR' gate.

This cap 
= 0 pF.

This cap 
= 10 pF 
or less.

R187 470

Stuff

100-0109
R187 470

Stuff

100-0109

C76

0.1u

C76

0.1u

TP
12

TP
12

R190 0

NoStuff 100-0009

R190 0

NoStuff 100-0009

Rt LED

Left LED

P1

RJ45_SH_LED
250-0215
NoStuff

Rt LED

Left LED

P1

RJ45_SH_LED
250-0215
NoStuff
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Shld
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C41

0.1u

C41

0.1u

R178 0

100-0009
NoStuff

R178 0

100-0009
NoStuff

R177
75

NoStuff
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75

NoStuff

R174
0

Stuff

R174
0

Stuff

U16

CS8900A-IQ3Z

TQFP-100 -40 to +85C

280-0165

Stuff

U16

CS8900A-IQ3Z

TQFP-100 -40 to +85C

280-0165

Stuff

SA037
SA138
SA239
SA340
SA441
SA542
SA643
SA744
SA845
SA946
SA1047
SA1148
SA1250
SA1351
SA1452
SA1553
SA1654
SA1758
SA1859
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SD065
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SD673
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E
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R
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R
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Q
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Q
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R
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D
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IN
6

E
E

D
A

TA
O

U
T

5
E

E
S
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D
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D
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S
S

1
8

D
V

S
S

1A
10

D
V

S
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S
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S
S
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S
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S
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S
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H
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S
LE

E
P

77
TE

S
TS

E
L

76

R
E

S
93

DO- 84
DO+ 83

DI- 80
DI+ 79

CI- 82
CI+ 81

RXD- 92
RXD+ 91
TXD- 88
TXD+ 87

BSTATUS/HC1 78
LINKLED/HC0 99

LANLED 100
CSOUT 17

XTAL1 97

XTAL2 98

E
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S
2

C
H
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S

E
L

7
S

B
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E
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C136
0.1u
150-0018

Stuff

C136
0.1u
150-0018

Stuff

C139
56pF

150-0104
Stuff

C139
56pF

150-0104
Stuff

U27

1K EEPROM
380-0005
Stuff

U27

1K EEPROM
380-0005
Stuff

CS1
CLK2

VSS 5DO4 NC2 6DI3 NC1 7VCC 8 R189 470

Stuff

100-0109
R189 470

Stuff

100-0109

C71

0.1u

C71

0.1u

C72

0.1u

C72

0.1u

R176
0 St

uf
fR176
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f

TP35TP35

R169
470
100-0109
NoStuff

R169
470
100-0109
NoStuff

U28

SN74AUP1G58
280-0170

StuffU28

SN74AUP1G58
280-0170

Stuff

A3

GND

2

C6

Y 4

5

VCC

B1

R179
75

100-0131

NoStuffR179
75

100-0131

NoStuff

C1

0.1u

C1

0.1u

R171
0
Stuff

R171
0
Stuff

R70 10K

100-0023

Stuff
R70 10K

100-0023

Stuff

C138
1nF
150-0098

1210_SOL
2KV

NoStuff

C138
1nF
150-0098

1210_SOL
2KV

NoStuff

C140
10pF

150-0023
Stuff

C140
10pF

150-0023
Stuff

U19

SN74AUP1G58
280-0170

StuffU19

SN74AUP1G58
280-0170

Stuff

A3

GND

2

C6

Y 4

5

VCC

B1

R165

8.06 St
uf

fR165

8.06 St
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f
R159
4.99K
100-0121
Stuff

R159
4.99K
100-0121
Stuff

R166
8.06

St
uf

f

R166
8.06

St
uf

f

R149
10K
100-0023
Stuff

R149
10K
100-0023
Stuff

C137
0.1u

NoStuff
150-0018

C137
0.1u

NoStuff
150-0018

TP27TP27

R175
0 St

uf
fR175

0 St
uf

f

R188 470

Stuff
100-0109

R188 470

Stuff
100-0109

R69
10K
100-0023

R69
10K
100-0023

C141
56pF

150-0104
NoStuff

C141
56pF

150-0104
NoStuff

TP32TP32

R
16

0 100

1%

Stuff

R
16

0 100

1%

Stuff

TP28TP28

R182
75

NoStuff
100-0131

R182
75

NoStuff
100-0131

U18

SN74AUP1G58
280-0170

StuffU18

SN74AUP1G58
280-0170

Stuff

A3

GND

2

C6

Y 4

5

VCC

B1

C133

560pF

150-0112
Stuff

C133

560pF

150-0112
Stuff

X1 20.00MHZ
340-0039

Stuff

X1 20.00MHZ
340-0039

Stuff
2 1

R172
0St

uf
f R172

0St
uf

f

C84

0.1u

C84

0.1u

TP31TP31

R181 0

NoStuff

R181 0

NoStuff

C116

0.1u

C116

0.1u

R180
75

100-0131

NoStuffR180
75

100-0131

NoStuff

C12
10u

150-0024

C12
10u

150-0024

R157
4.99K

100-0121
Stuff

R157
4.99K

100-0121
Stuff

R137
10K
100-0023

Stuff

R137
10K
100-0023

Stuff

C110

0.1u

C110

0.1u

R168
470
100-0109
NoStuff

R168
470
100-0109
NoStuff

TP29TP29

1:1

1:2.5

T1

EX2024
410-0008

NoStuff

1:1

1:2.5

T1

EX2024
410-0008

NoStuff

RX+1
RXCT2
RX-3

TX+6
TXCT7
TX-8 TD- 9TDCT 10TD+ 11

RD- 14RDCT 15RD+ 16

R173
0St

uf
f R173

0St
uf

f
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CLI_TXD

CLI_RTS

CLI_RXD

CLI_CTS
CLI_RXD_IN

CLI_TXD

CLI_CTS

CLI_RTS
TXD_232
RTS_232

CTS_232

CLI_TTL_EN

RXD_232

CTS_232

CLI_TXD
CLI_RXD

CLI_TTL_EN

CLI_RXD_IN
CLI_RXD

+3V3

+3V3

SA_FF_RTS2,10

SA_FF_TXD2,10

SA_FF_RXD2,10

SA_FF_CTS2,10
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Place all 6 - 0.1uF caps 
near the MAX3232.

TX (Input)
RX (Output)
Ground

Place 10uF cap
near the MAX3232's.

Port Enable 
Tie through 1k to Vcc.

Note: 5-pin header allows RS-232 connection 
to CLI port.  This would be stuffed for debug 
and development only.  Header is unshrouded 
and unkeyed, but plugging in backwards 
causes no failures.

Note: Buffer prevents contention 
between MAX3232 RX output and 
4-pin header.  It can be jumper-ed 
around with 0 ohm resistor if MAX3232 
is not stuffed.

Note:  When the PM1200 is mounted 
on a motherboard, then everything on 
this sheet is NOSTUFF, because 
RS-232 Xcvr's will be on motherboard.
(Except 3V3 bypass caps.)

RS-232 Ports

Everything in this 
dotted box is STUFF 
for RS232 CLI on 
PM1200, which is 
desired for a debug port 
right now.

NOSTUFF this CLI LVTTL test port.

C26 0.1u

150-0018

NoStuff

C26 0.1u

150-0018

NoStuff

C43

0.1u
NoStuff

C43

0.1u
NoStuff

J4

100mil_4pin_Lock
250-0228

CLI TTL

NoStuff

J4

100mil_4pin_Lock
250-0228

CLI TTL

NoStuff

11
22
33
44

C17
0.1u
150-0018

Stuff
C17
0.1u
150-0018

Stuff

C86 0.1uNoStuff C86 0.1uNoStuff

J5

100mil_5pin
250-0029

NoStuff

CLI RS232

J5

100mil_5pin
250-0029

NoStuff

CLI RS232

11
22
33
44
55

C10
10u

150-0024
Stuff

C10
10u

150-0024
Stuff

C64
0.1u
150-0018

Stuff
C64
0.1u
150-0018

Stuff

R94
10K
100-0023
5%
NoStuff

R94
10K
100-0023
5%
NoStuff

C36
0.1u
150-0018
NoStuff

C36
0.1u
150-0018
NoStuff

R90 0
100-0009

NoStuff

R90 0
100-0009

NoStuff

U22

SN65220
280-0166

NoStuffU22

SN65220
280-0166

NoStuff

NC1

2 GND

NC3 B 4

5GND

A 6

U24

SN74LVC1G125
280-0084

NoStuff

U24

SN74LVC1G125
280-0084

NoStuff
OE 1

IN 2

GND 3

OUT4

VCC 5
R95 1.50K

100-0113

NoStuff

R95 1.50K
100-0113

NoStuff
R88 1.50K

100-0113

NoStuff
R88 1.50K

100-0113

NoStuff

U8

MAX3232

280-0136
NoStuff

U8

MAX3232

280-0136
NoStuff

C1+1
C1-3
C2+4
C2-5

V+ 2
V- 6

T1IN11
T2IN10 T1OUT 14

T2OUT 7

R1IN 13
R2IN 8R1OUT12

R2OUT9 G
N

D
15

V
C

C
16
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TDI

UCLK/LED1

VREF

VMOTE
MOTE_RST/

TCLK

TX1
RX1 F_SDO

F_SDI
F_CLK

F_EN

VMOTE

VMOTE

MOTE_RST/

NIM_CTS
NIM_RTS

RX1
TX1

VMOTE

MOTE_GPIO

NIM_CTS
NIM_RDY

NIM_RTS

MOTE_GPIO
TIME_SYNC TMS

TDO
TIME_SYNC

TDO

TDI

TMS

TCLK

MOTE_RST/

VMOTE

NIM_RDY

MOTE_GPIO

UCLK/LED1

GW_UCLK M_KEY1

UCLK/LED1 M_KEY1

+3V3

+3V3

MOTE_ENAB3 MOTE_RST_HI 3

SA_BT_RTS2

SA_BT_RXD2

SA_BT_CTS2

SA_BT_TXD2

SA_3_6M_CLK3

MOTE_SYNC3

MJTAG_TDO10
MJTAG_TDI10

MJTAG_TMS10

MJTAG_TCLK10

MRST_N10,11

MVCC10

MOTE_RDY3

MOTE_GPIO3,10
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VMOTE = 3.0VDC.

Top View

These sockets need to match 
the orientation on the Mote.

2.43k holds Mote Off 
while PXA255 is booting.

Place caps within 1cm 
of regulator.

Place regulator near 
Mote Connectors.

470 protects PXA255 
if jumper installed.

Install 470, and 
remove R9 and R7 to
permanently force VMOTE on.

Put on bottom.

This ckt holds Mote in Reset if 
VMOTE is less than 2.0V.  It also 
allows PXA255 to Reset the Mote 
w/o cycling power.  It is NoStuff 
when the Mote incorporates POR.

This is active high Mote 
Reset from CPU.  It goes 
thru the MOSFET to make 
it open-drain.

Note that CTS is a Mote Output 
and RTS is a Mote input.

Mote Interface

IN to Mote

IN to Mote
OUT from Mote IN to Mote

OUT from Mote

IN to Mote
IN to Mote

IN to Mote
IN to Mote

OUT from Mote

IN to Mote

IN to Mote

IN to Mote

OUT from Mote
OUT from Mote

IN to Mote

Mote GPIO OUT from Mote

These are Mote 
JTAG lines to 
motherboard hdr.

Stuff this 10k to keep Mote 
in Reset when CPU is in Reset.

Mote GPIO. Goes to CPU 
and B-B connector.

Spare Mote GPIO
Mote Power

All these STUFF/NOSTUFF 
resistors allows using the Mote 
Connector KEY pins.

Keep SA_3_6M_CLK / GW_UCLK 
on internal layers as far as possible.

Using Ultra-Bright LED allows 
Congo Mote to drive it w/o 
buffer.

C9
0.01u

150-0075

C9
0.01u

150-0075

R7
2.43K100-0087

NoStuff R7
2.43K100-0087

NoStuff
C13

0.1u
150-0018

C13

0.1u
150-0018

C130

1uF
150-0113

C130

1uF
150-0113

D2
Yellow Ultra-bright
270-0037RADIO

D2
Yellow Ultra-bright
270-0037RADIO

1
2

R196 0

Stuff

R196 0

Stuff

J3

SKT1X11_2MM_SMT
250-0230

J3

SKT1X11_2MM_SMT
250-0230

RST 1
FCS 2
KEY 3

FMISO 4
FMOSI 5
FSCK 6

TCK 7
TDO 8
TDI 9

TMS 10
VREF 11

R9 470

100-0109

R9 470

100-0109

R102
10K
100-0023
Stuff

R102
10K
100-0023
Stuff

R101
10K
100-0023
NoStuff

R101
10K
100-0023
NoStuff

J2

SKT1X11_2MM_SMT
250-0230

J2

SKT1X11_2MM_SMT
250-0230

GND1
VBAT2
KEY3
RX4
TX5
LED6
GP07
GP18
GP29
GP310
GP411

R92
100K
100-0058

R92
100K
100-0058

HOLE2

2-56 PTH

HOLE2

2-56 PTH

R195 0

NoStuff

R195 0

NoStuff

TP23TP23

TP13TP13

U2

LP3985IM5-3.0
280-0167

U2

LP3985IM5-3.0
280-0167

VIN1

GND2

/OFF3 BYPASS 4

VOUT 5

R194
1.50K
100-0113

NoStuff

R194
1.50K
100-0113

NoStuff

Q1

BSS138
240-0011

Q1

BSS138
240-0011

1

3
2

C77

1uF
150-0113

C77

1uF
150-0113

HOLE1

2-56 PTH

HOLE1

2-56 PTH

R162
1.50K
100-0113

Stuff

R162
1.50K
100-0113

Stuff

TP26TP26
TP25TP25

TP24TP24

R11
470
100-0109
NoStuff

R11
470
100-0109
NoStuff

U1

LM8364-2V
280-0153

NoStuff

U1

LM8364-2V
280-0153

NoStuff

RST1
IN2
GND3 NC 5

NC 4

C75

0.1u
150-0018

C75

0.1u
150-0018
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VSW1

5V0_IN

3V3PG

5V0_VCORE

CORE_PG

VSW2

5V0_IN

5V0_IN

CORE_EN

CORE_EN

CORE_EN

MAN_RST

VCORE_OK

nRST

CORE_PG

nRST

CORE_PG nCORE_PG

nCORE_PG CORE_PG_DEL

CORE_PG_DEL

SEN2_1V8

SEN2_1V8

+3V3

+3V3

+3V3

VCORE

VCORE

+3V3

+3V3

+3V3

+3V3

+3V3

+3V3

+3V3

+3V3

+3V3

+3V3

+3V3

VCORE_HI_ENAB3

5V0_IN10

JTAG_nSRST3,10,11

nRESET_IN 3,10

SA_CORE_PWR_EN3

RESET_P 6,10

MB_RST_IN10

1V8_GOOD4

CORE_PG3

MAN_nRST 11

VCORE_OK 11
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Put thermal pad (connected 
to ground) underneath this regulator.
There is no electrical connection 
between the regulator and this pad.

$0.46/2000, Digikey Place near 10uF cap 
on TPS62000 output.

+3.3V @ 0.6A

Place 0.22uF and Diode 
near Fuse.  Place Fuse 
near connector.

Place 0.22uF close to FC pin.

Use a star ground technique to attach 
AGND, FC pin, ground side of FB pin 
divider, to main ground plane.

Place 0.22uF on topside 
very close to inductor 
with short connection to PGND. 
Place one of the 10uF caps nearby. 
Other 10uF caps can go on back.

Put thermal pad (connected 
to ground) underneath this regulator.

$0.46/2000, Digikey

CORE_EN is buffered below 
then goes to DC-DC.

+1.0V or 1.3V @ 0.6A

Allows measuring input 
current to both DC-DCs.

Use a star ground technique to attach 
AGND, FC pin, ground side of FB pin 
divider, to main ground plane.

Place 0.22uF on topside 
very close to inductor 
with short connection to PGND. 
Place 68uF and 10uF caps nearby. 

HI for Vcore = 1.3V,  LO for Vcore = 1.0V

Lo will cause Reset. 
From JTAG Header.

The buffer is to prevent 
+5V on the PXA255.

Allows 3V3 to 
enab Vcore

200msec Reset 
Delay

LVC works for 
Vcc > 1.6V

Reset In from 
Motherboard.

1.8V Flash Supply

DC-DC Conv., Power Control

This is for debug.

Place one 10uF close to FC pin. 
Others can be placed between 
DCIN and TPS62000.

VSW1 should be short and 
fat (100mils).

See Layout Instructions for 
more info on DC-DC converters.

Small amount of noise 
filtering.

This provides TRST when 
Reset SW pressed.

The 'LVC2G14 delays CORE_PG so that quick 
transitions (like 1.0 -> 1.3v) don't Reset the whole 
board. Tau = 1msec. 

This is to bleed 
input caps.

This is to preload
VCORE to reduce 
glitch out of Reset.

F1

MICRO110
1.1A, 6V
120-0024
NoStuff

F1

MICRO110
1.1A, 6V
120-0024
NoStuff

TP16
VCOREPG

TP16
VCOREPG

SW

P2

DCIN
250-0127

NoStuff SW

P2

DCIN
250-0127

NoStuff
1
2
3

R26
0
100-0009

R26
0
100-0009

R31
2.43K
100-0087

R31
2.43K
100-0087

R199
10K

100-0023

R199
10K

100-0023

C47
10u

150-0024

C47
10u

150-0024

R133 0

100-0024

0805_SOL
R133 0

100-0024

0805_SOL

R21
0
100-0009

R21
0
100-0009

D1

5.6V, 3W
210-0017

D1

5.6V, 3W
210-0017 1

2

R98

10K
100-0023

R98

10K
100-0023

+ C142
68uF
10V

150-0120

Stuff

+ C142
68uF
10V

150-0120

Stuff

1

2

C7
10u

150-0024

C7
10u

150-0024

U23

SN74LVC1G125
280-0084

U23

SN74LVC1G125
280-0084

OE1

IN2

GND3

OUT 4

VCC5

C44
10u

150-0024

C44
10u

150-0024

D3
Red
270-0007
RST

D3
Red
270-0007
RST

1
2

Q2

BSS138
240-0011

Q2

BSS138
240-0011

1

3
2

C143

0.1u

C143

0.1u

C24

0.22uF
150-2040

C24

0.22uF
150-2040

SW1

Sw_Small
430-0025

RST

NoStuff

SW1

Sw_Small
430-0025

RST

NoStuff

R191
100K

100-0058

R191
100K

100-0058

C82
0.001uF
150-0026

C82
0.001uF
150-0026

R23
402K

100-0155

R23
402K

100-0155

C28

0.22uF
150-2040

C28

0.22uF
150-2040

R93 1.50K

100-0113

R93 1.50K

100-0113

C40
10u

150-0024

C40
10u

150-0024

C34
10u

150-0024

C34
10u

150-0024

R65
470

100-0109

R65
470

100-0109

TP18

RST_N

TP18

RST_N

U5 TPS62000
280-0168
U5 TPS62000
280-0168

SYNC7

ILIM6

EN8

VIN1 L 9

FB 5

PG 4

10

PGND

FC2

3

AGND

R32
0
100-0009

R32
0
100-0009

TP17

RST_P

TP17

RST_P

U4

TPS3307-18
280-0210

U4

TPS3307-18
280-0210

SEN33

SEN22

SEN11
RST 5

GND
4

MR7

RST 6

VDD
8

TP15
3V3PG

TP15
3V3PG

R28
130K

100-0153

R28
130K

100-0153

C22 10pF

150-0023

C22 10pF

150-0023

R27 825K
100-0152

R27 825K
100-0152

U6 TPS62000
280-0168
U6 TPS62000
280-0168

SYNC7

ILIM6

EN8

VIN1 L 9

FB 5

PG 4

10

PGND

FC2

3

AGND

C33
10u

150-0024

C33
10u

150-0024

C25

0.22uF
150-2040

C25

0.22uF
150-2040

R19
10K
100-0023

R19
10K
100-0023

R97 1.50K

100-0113

R97 1.50K

100-0113

R24
750K

100-0156

R24
750K

100-0156

R30
100K

100-0058

R30
100K

100-0058

TPP7
2pin_TP

3V3

TPP7
2pin_TP

3V3

1
2

R197
2.43K
100-0087

R197
2.43K
100-0087

R192
100K

100-0058

R192
100K

100-0058

C39
10u

150-0024

C39
10u

150-0024

R29
825K
100-0152

R29
825K
100-0152

C27

0.22uF
150-2040

C27

0.22uF
150-2040

C35
10u

150-0024

C35
10u

150-0024

R20
0
100-0009

R20
0
100-0009

L1 10uH

200-0038

L1 10uH

200-0038

R22 511K
100-0154

R22 511K
100-0154

TPP9
2pin_TP

VC_DISAB

TPP9
2pin_TP

VC_DISAB

1
2

U29

SN74LVC2G14
280-0080

U29

SN74LVC2G14
280-0080

1A1

G
N

D
2

2A3

1Y 6

2Y 4

V
C

C
5

U7

SN74LVC2G08
280-0131

U7

SN74LVC2G08
280-0131

1A1

GND
4

2B6

VCC
8

1B2
71Y

32Y
2A5

R35 10K

100-0023NoStuff

R35 10K

100-0023NoStuff

R37 1.50K

100-0113

NoStuff
R37 1.50K

100-0113

NoStuff

L2 15uH

200-0037

L2 15uH

200-0037

R198
100

1%
Stuff

R198
100

1%
Stuff

C30

0.22uF
150-2040

C30

0.22uF
150-2040

C29

0.22uF
150-2040

C29

0.22uF
150-2040

R25
825K
100-0152

R25
825K
100-0152

C132

0.1u

C132

0.1u

R33 0

Stuff 100-0009

R33 0

Stuff 100-0009

C21 120pF

150-0114

C21 120pF

150-0114

TPP8
2pin_TP

VCORE

TPP8
2pin_TP

VCORE

1
2C6

0.22uF
150-2040

C6

0.22uF
150-2040

R36
10K
100-0023

R36
10K
100-0023

R80 1.50K

100-0113

R80 1.50K

100-0113
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1

D D

C C

B B

A A

5V0_ALBA

5V0_ALBA

API_CTS CTS_ALBA

API_RTS RTS_ALBA

API_TX TX_ALBA

API_RX RX_ALBA

TX_ALBA

RTS_ALBA
CTS_ALBA

RX_ALBA

CTS_ALBA

RX_ALBA
TX_ALBA

RTS_ALBA

PU2
PU3
PU4

PU5
PU6

PU1

PU2

PU3

PU4

PU5

PU6

USB_A

PU1

USB_B

USB_A

USB_B

+3V3

+3V3 +3V3

+3V3 +3V3
+3V3

SA_HW_TXD2

SA_HW_RTS2

SA_HW_RXD2

SA_HW_CTS2

5V0_IN9

nRESET_IN3,9

RESET_P6,9
MB_RST_IN9

CFIG_SW_IN11

RX_P 6TX_P6
RX_N 6
RX_CT 6

TX_N6
TX_CT6

ACT_LED 6LINK_LED2,6

SA_FF_RTS2,7

SA_FF_TXD2,7
SA_FF_RXD2,7

SA_FF_CTS2,7

SA_FF_DTR2

SA_FF_RI2
SA_FF_DCD2
SA_FF_DSR2

nLED_SUB2,11
nLED_JOIN2,11
nLED_MD22,11
nLED_MD32,11

SA_I2C_SDA2,11
SA_I2C_SCL2,11

REST_SW_IN11

MJTAG_TDO 8
MJTAG_TDI 8

MJTAG_TMS 8
MJTAG_TCLK 8
MRST_N 8,11
MVCC 8

SA_STD_TXD2
SA_STD_RXD2

RS485_TX_EN2
RS485_RX_EN2

GPIO28 2
GPIO29 2
GPIO30 2

5V0_IN9

JTAG_TDI 3,11
JTAG_TMS 3,11
JTAG_TCLK 3,11
MB_JTAG_TDO 11

JTAG_nTRST 3,11
JTAG_nSRST 3,9,11

MOTE_GPIO 3,8

SD_CLK 2

SD_CS02

USB_P 2
USB_N 2

SD_MISO 2
SD_MOSI 2
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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 
from the top side of the PCB.

Place these parts near the 20-pin socket. 
Nets "5V0_IN" and "5V0_ALBA" should be 
50mils wide.

Board-to-Board connector 
near CPU. 
NOSTUFF for Alba.

Board-to-Board connector 
near Mote. 
NOSTUFF for Alba.

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

Place these parts near the 20-pin socket. 
They can be NoStuff if protection is not 
a concern -- which may be a good 
assumption since the socket leads 
to isolators that are powered by this 
board.

Board to Board Connectors

Goes to 
RS485.

This filter keeps hi-freq noise 
where it came from.

10BaseT 10BaseT

Used for Serial SPI 
or Heartbeat Port 
on Motherboard.

These are spare I/O. 
Pulled-up in case they 
stay inputs w/o drive.

I2C bus

Config and 
Restore Sw's

LEDs

CLI Port

RESETs

5V IN

JTAG for CPU

JTAG for Mote

Note: Put GND pins near 
fast signals for good image 
current return.

Place 0 ohm at each Mounting Hole.

Mounting Hole is plated-thru, 0.125" 
diameter hole with 0.250" pads on 
both sides.

Non-plated thru Tooling 
Holes, 0.125" diameter. 
Locate per Placement Drawing.

Mote GPIO pin.  Connects 
to PXA255 and LED on this PCB.

These pull-ups are 0402.

These are 5.7mm tall connectors 
that mates with a connector on 
the motherboard to achieve a 
6mm board-board spacing.

Note: Pin 29 (GPIO29) is 
pulled-down on D1230.Carrier PCB pres

SD_Card_Det

SD_Wr_Prot.

Slave USB port
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SA_I2C_SDA2,10
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CFIG_SW_IN10

CFIG_SW_OUT3

RESTORE_OUT3

nLED_SUB2,10

nLED_JOIN2,10

nLED_MD22,10

nLED_MD32,10

REST_SW_IN10

MB_JTAG_TDO10
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MAN_nRST9

MRST_N 8,10

VCORE_OK 9
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Note:  This header is not shrouded 
because it would be too damn big 
to fit on the board -- so be careful 
when you plug in your cable!!!

VTref

RTCK

Place RC terms near PXA255.

Reset delay = 100ms

This ckt applies JTAG Reset for >32 core clock 
cycles at startup to init the Boundary Scan Chain.
See Intel App Note 273538 on JTAG
for more info.
This is Open Drain, and thus pull-down resistor 
will override after Reset releases. 
This ckt release in 100ms, which is less than 
the 200ms system reset, so it works right.

Place 22 ohm 
near PXA255.

This signal allows JTAG ICE to Reset the system. 
See PXA255 Sheet 2.

(Low leakage silicon diodes.)

This is an open drain output. 
It is On at 32khz by default. 
Thus it will keep running when 
power goes down.  If software 
doesn't need 32khz to PXA255 
then disable CLKOUT and 
remove 22ohms.

Eq Series R = 65k Max for this Xtal. 
PCF8563 req. 40k max.  but Ap Note 
says up to 100k is OK.
C load = 12.5pF typ. 
PCF8563 expects 10 typ.

I2C Addr = 1010001B

JTAG, LEDs, RTC

Place cap 
near LEDs.

Place cap near 
74LVC2G14.

Restore switch may 
be on Motherboard.

Goes to PXA255

TDO can go Hi-Z 
TCK has no internal term.

PXA255 Checklist 
recommends pullup here.

Stuff Horizontal battery (BT1) 
if Ethernet magnetics are not stuffed.

Config switch is 
on Motherboard.

This ckt allows a push-button reset 
to supply the required nTRST pulse.

This is an open drain output.

These allow alternate 
debug function for LEDs.

Note:  Dont forget to stuff R87 with J7 
or the JTAG interface with JFlash_MM 
won't work!!
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