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Purpose

® a processing platform for digital video
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Purpose

® motion detection;
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Requirements:
Functional

Performance: five frames per second at 352x288

|O: Ethernet, audio, video, alarm, video overlay

Video compression: MPEG4 at 768x576

System software update: by an engineer, on-site
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Requirements:
Non-Functional

® Cost
® Modularity

® Size
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It should cost nothing, use no power, be
infinitely small, and take no time to develop.
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Trade-offs

® (Cost vs. Performance
® Size vs. Performance

® Size vs. Utility
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Design Options
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Design Options

e FPGA
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Design Options
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Design Options

e FPGA
e DSP
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Decisions, Decisions

® Rough out the designs: identify components

® Don’t worry about the easy bits (PSU,
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Decisions, Decisions

Look at;

® Cost
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Specific designs
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U_MISC2
MISC2.SCHDOC

DOMI0.3]

0.31
0..24
—

U_tvp5150 U_CPU_A
tvp5150.SCHDOC CPU_A.SCHDOC

VDATA[0.9] [ = VDATA[0..9]

PCLK VASYNC CIF_PCLK
HSYNC VVSYNC CIF_LV
VSYNC CIF_FV

GPIO42

U_SDRAM
SDRAM.SCHDOC

SDCLK1 [ SDCLK MA[0..24] <
SDCKE [ SDCKE MD[0.31] <
nSDCSO [ nSDCS DQMJ[0..3] <
nSDCAS [ nSDCAS nWE |
nSDRAS [ nSDRAS

U_Flash
Flash.SCHDOC TDO

[ >~ > L _PCLK

[ — > L_LCLK_AO0

[ — > L_BIAS

[ 94— > L _FCLK
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GPIO114 [ +— > nLCD_RST

nOE

nWE
DQM[0.3] [ >
MDJ[0..31]

FFCTS < +— ] CTS
PWM_OUTO

FFRXD <K ] RXD

FFRTS [ ] > RTS
L_LCLK_AO

FFTXD [ _}— > TXD
L_FCLK_RD

L_BIAS
O 00~ N B~ WK —

MA[0.24] [ e

LDD_[0..17] OE@OL'H]%JG A7

L_PCLK_WR

BLANK | SSPTXD
PCLK_DIV2 SSPSCLK
AVID SSPSFRM

SSPSCLKEN nCSO [ nCS MA[0..24] <
MD[0.31] < s
FID/GLCO GPIO22 nWE 1

nINT INT1 nOE |
nRP | nRESET_OUT

nRST

nPDN | GPIOI13
OUT_ENABLE <} " GPIO11 TR EE
BLANK_IN <} PWM_OUTI RDnWR [ RDnWR MA[0.24] < ¢
RAT 537k3 PSKTSEL [ nPSKTSEL MDJ[0..31] <
10K nPWE [ nPWE
. nPREG [ nPREG RESET <}
nPIOIW [ nPIOWR
nlOIS16 [ nPIOIS16
nPOE [ nPOE
ERID) (GRID) nPCEL [ ) nPCEl
SCL nPCE2 [ nPCE2
SDA nPIOIR [ nPIOR
BRESERR | _RESET_OUT nPWAIT
nIREQ
nINPACK
nDASP
nCD1
nCD2
GPIO96 nSTSCHG

nRESET_OUT U_LAN91CI111
LAN91C111.SCHDOC

MAJ0..24] < §

MDJ[0..31] <

INT DQMJ0..3] < s
nCS nWR <}
nDATACS nRD <}
RDY

nRESET <}

MPEG_VIDEO_OUT

nRESET_OUT

"> ALT_VIDEO_OUT

U_CS4270
CS4270.SCHDOC

12S_SDATA_IN
12S_SDATA_OUT
12S_BITCLK
12S_SYSCLK
12S_SYNC

nPWE

GPIO109
GPI0O40
nCS3

> INT3

<> USBH_P
> DREQI

nRESET_OUT

misc.SCHDO

o]
L

[ >— > USBHPWR

nRELAY < — ] GPIO26

> USBH_N
(] USBHPEN

U_MPEG
MPEG.SCHDOC

INT HADDRJ0..5] <_¢

<

U_Power_in U_Power
Power_in.SCHDOC  Vin 5V Power.SCHDOC nCS HDATA[0..15]

VOUT 1 b VIN INT nRST nWR <}
SCLK WAKEUP nRD <}

nRESET_OUT U_mi
SDAT = - MCLK
U_CPU_B CPU_B.SCHDOC CA_PCK1 {1

3V3_ENABLE | nRESET_OUT [} Veeion DA CA_FIELD _—Hb
2V5_ENABLE <__| SYS_EN DO —or—(_> SDA CA_DVALID =02
e ™S MPEG_VIDEG_OUT)— YK CAYSYNC S NVDATAIGOT
LDO_EN | PWR_EN MPEG_VIDEO OUT™ VID_QUT CA_DIN[0..7] ¢ et
nBATTFLT * > nBATT_FAULT
nVDDFLT > nVDD_FAULT - - ‘ ‘
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USB_EN
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LDD [0..17] LDD_[0.17]

VCC_BATT Design guide recommends: 20 ohm eries termination is
ACS5 required on the SDCAS and SDCLK lines. Not
ﬁ AB5 required on other lines. Requires a "Balanced T"
R1 19

1010k [ pe—— g DOMO  AB9
INTI GPIO62 122 LDD 4,

GPIO63 |
PWR_SCL GPIO64 | G

PWR_SDA GPIO6S 55 —TDD 5" % USBC_P
GPIO66 o= nSDRAS SR —AAc | NSDRAS == USBC_N
GPIO67 e nSDCAS 0—9\/\/— nSDCAS

GPIO68 %—— SDCKE —2A20 | spekE USBH_P gig USBH_PI
U GPIOs9 23 LDD 11 acs USBH_N USBH_N1

X<==— GPIOY GPIO70 | — ><==— SDCLKO
VLt Y23 Gpiolo GPIO71 22 LDD I3 SDCLKT R Z2R” ADT | spoyki B2 | yio

GPIOIT st~ GPIOII GPIO72 DD A3 gperke
YDATATBIO | Gpiol2 Gpi073 22 LDD.I5

. J n n
11251(2 GPIOI3 %2 GPIOI3 GPIO74 g;g L_FCLK_RD SDCS0 ﬁgg SDCS0
<2t <ABE

GPIO14 GPIO75 L_LCLK_AO0 nSDCS1

nCsI A3 Gpiols GPIO76 222 L_PCLK_WR -

PWM_OUTO DATAGCIe | CPIOL6 GPIO77 L_BIAS {_RDnWR }——=— RDnWR
——— 39 GPIOI7 GPIO78 nCS2 B3

=55 GPIOI8 GPIO79 nCS3 nCS0

A5 GPIO19 GPIOS0 | DREQI PXA270

GPIO20 D5 | GPIO20 GPIOS1 1

| INT4 D] GPlOo21 GPIOS2 |

[ GPIO22 Big| CPIO22 GPIOS3

[ SSPSCLK GPIO23 GPIO84

[ SSPSFRM oSERM AL7 | Gpiopy GPIO85 aPCEI MAJD.24]  eiallicdd
DIS MD[0.31

SSPTXD D0 GPIO2S GPIOg6 —X22 LDD 16 MD[0.31]
GPIO26 ——F+— GPIO26 GPIO87 —————
[SSPSCLKEN gi GPIO27 GPIOSS | gé; USBHPWR VDATALD 6 Ma0 €6 AB‘I‘ %?
2S_BITCLK ——2A14 | Gpiogs GPIOS9 | USBHPEN 2l VDATAD.D] TR
12S_SDATA_IN B3 | Gpio2g GPI090 22 YDATA4 LS M0

42S_SDATA_OUT €13 | Gpio3o ELIC 23 VDATAS MA3 I Y3 MD3

L —A T GPI0%2 > e 2 b
A0 GPIO31 GPI092 GP1092 W

22— GPIO32 GPIO93 | ﬁgi MAS K3 Ui MDS
GPIO33 GPI094 | GPIO%4 MA6 )2 2 MDS

AAT
GPIO34 GPIO95 ‘ﬁ Y TR DT
1
ADI

GPIO35 GPI096 —+—=—=— GPIO9%6 » T CE—— =
GPIO36 GPI097 —&4 MAY 2 i WIDD

GPIO37 GPIO98 |
GPIO38 GPIO99 |
GPIO39 GPIOI00 |
GPIO40 GPIO101 |
GPIO41 GPIO102 |
GPIO42 GPIO103 |
GPI043 GPIO104 |

3 MDI17
GPIO44 GPIO105 e YA S
GPI045 GPIO106 VDATA9 1 MDI8

VDATAS Yl MDI9
Nt A S ——————
VDATAOW Lt Lo VCC_IO W1_MD20
| GPIO47 GPIO108 o O
AC13 V1__MD21
1o GPIO48 GPIO109 N T iha
GPIO49 GPIO110

(1 MD23 /1
ABLS - Gpioso GPIO111 “TL__MD23

GPIOS1 GPIO112 GPIO112
GPIO52 GPIO113 12S_SYSCLK
GPIO53 GPIO114 GPIO114 VDATA3

GPIOS4 GPIOI15
GPIOS5 GPIO116 VARV
GPIO56 GPIO117 SCL
GPIOS7 GPIO1 18 SDA
GPIOS8
GPIO59
GPIO60

PXA270

4 __MDIO
2 __MDI1
3 __MDI2
4 MDI3
1__MDI14
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4 MDI16
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VCC_CORE U4B

VCC_CORE

VCC_CORE

VCC_CORE

VCC_CORE

VCC_CORE

VCC_CORE

VCC_CORE

VCC_CORE

VCC_CORE

VCC_CORE

VCC_CORE

VCC_CORE

VCC_CORE

VCC_CORE

VCC_CORE

VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
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VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE
VSS_CORE

PXA270

Y2(| | 13MHz AC21
1T AD21

Y3|D|32.768 KHz AA22
1| AA23

W24

T

GND
TDO ’—\/24
DI U23
T21

%’E T22
021

U4H

PXTAL_IN
PXTAL_OUT

TXTAL_IN
TXTAL_OUT

CLK_REQ

TDO
TDI
TMS
TCK
nTRST

PWR_EN
SYS_EN

nBATT_FAULT
nVDD_FAULT

nRESET
nRESET_OUT

TESTCLK

BOOT_SEL

X2 PWR EN
AA2M SVS BN
AB24

Wz nBATT_FAULT |

nVDD _FAULT |

Y22 [ R2 10k
= ANAN
nRESET_OUT

T23
VCC_BATT
AB23 GND T

PXA270

BOOTSEL Low == 32bit flash

nSRST |

VCC_BATT

R21

1k

VCC_BATT U4E

AB20
veC 16 ] VECBATT
A23

VCC_USB
VCC_USB
VCC_USB
VCC_USB

t VCC_USIM
 VCC_LCD
 VCC_LCD

1 VCC_PLL
t VSS_PLL

VCC_SRAM
VCC_SRAM
VCC_SRAM
VCC_SRAM

PWR_CAPO
PWR_CAP1
PWR_CAP2
PWR_CAP3

PWR_OUT

ANN

VCC_IO
U4D

C13| 1000
Il

| D17

nRESET

VCC_MEM

Requires:

- VCC_MEM (hardware adjustable,

3.3V typical)

- VCC_CORE (software adjustable)
- VCC_SRAM (1.1V)

- VCC_PLL (1.3V)

- VCC_BATT (2.2 to 3.8V)

- VCC_IO (3.3V)

JTAG circuitry:

- nTRST and nSRST can control the
JTAG and system reset lines

independently

- nTRST and nSRST are de-asserted at
the same time on system startup

AT6 VCC_IO VSS_IO

100n] Al2

VCC_IO VSS_IO

100n

VCC_IO VSS_IO

VSS_IO

VCC_BATT

GND

VCC_PLL

VSS_IO

VSS_IO
VSS_IO

VSS_IO

VSS_IO

VCC_SRAM

\

GND
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MA[0.24] MA[0. 24

MD[0..31 0311

MD16
MD17
MDI18
MD19
MD20
MD21
MD22
MD23
MD24
MD25

MAI10 MAI0
MAI11 MAT1
MA12 MAI12
MAI13 MAI13
MA14 MA14
MAL5 MAI15
MA16 MAI16
MA17 MAI17
MAI18 MAI18
MA19 MA19
MA20 MA20 MD26
MA21 MA21 MD27
MA22 MA22 MD28
MD29
MA23 MA23 MD30
MA24 MD15 MA24 MD31

#LLL—‘—H—'OO\]UI&%N

DQMO 15 DQM2 15
DOMI 39> VCC_MEM DOM3 39> VCC_MEM

SDCLK 38 SDCLK 38
-: —_——
ggggé SDCKE 37 SDCKE 37
nSDCS 19 | == nSDCS 19
nWE 16

nSDCAS 17 nSDCAS 17
—_—
ggggig nSDRAS 18 nSDRAS 18

nSDCS

>¢

DOMI0. 3] il

VCC_MEM

*

Tile RAM el
223 ANZAC Pde
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MA[O..24$S 8'%‘1‘]
MD[0.31 il

GND VCC_MEM
1

Tile Flash memory

Size: A4

Number:5 Revision:*

Date:  12/09/2006 Time: 11:37:37 PM Sheet5 of 17
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MAJ0..24]

MAI0..24

2

VCC_MEM VCC_MEM

N
!:DlA !\DIB

[nDATACS

RDY

Remember that RDY needs a pullup elsewhere in the system

CSOUT
X250U0T

CNTRL
INTRO

RESET
RD

WR
DATACS
CYCLE
WR

LANO9ICI11

VCC_MEM  VCC_MEM

C3
100n

=]
v
100n
GND
1
2
3

I

25R

WZSR

—_ MDJ[0..31]

AVaVae

= b
C4 VCC_MEM

Shield|

n

Tile Network interface

National ICT Australia
Level 4

Size: A4

‘ Number:6 Revision:

223 ANZAC Pde
Kensington, Sydney, 2052

Date:  12/09/2006

Time: 11:32:03 PM Sheet6 of 17
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MD[0..31]

MD[0_31

[ nPSKTSEL
| RDnWR

— |

VCC_MEM

R17
10k

nPSKTSEL

[\S] B Nel [o6] fo (V)] [OV] [ 9]

2A7

1DIR
2DIR

GND 10E
GND  20E
GND

GND  VCC
GND  VCC
GND  VCC

N

[\"]

N

GND VCC ——

\4
GND__ 74L.VT162245

MA10

47
46
44
43

VCC_MEM

OE1

OE2

OE3

GND OE4

VCC
GND

GND

nVSl1
nVS2

nCSEL

RESET
nWAIT

nSPKR
nSTSCHG

nCEl
nCE2

nIOIS16
nREG
nINPACK
nOE

nIREQ
nWE
nIORD
nIOWR

nCDl1
nCD2

nPCEl
nPCE2

Compact Flash

\4
GND 74LVT162244

VCC_MEM

nPIOIS16

Tile Compact Flash

Size:
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Number:7 Revision:

Date:
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Selects master mode

PCB Connectors Pin headers for off-board connectors

R2M\3k32, 1% 1

2

R3IQ A A3K32. 1% v ‘

| GND

1
2

e

GND

—
w
—
)
S}

2200p, COG (3
6k65, 1%
6k65, 1%

é<}

R35 PR36
10k 10k

1 VLC
1 DGND

CS4270

C28 C29 __C30 C3 1 C32
1uF 100n 1uF 100n 47u

\
GND

3.3V XC6201
u7
XC6201

. 9 *
Titte Audio Codec Level 4

. .. 223 ANZAC Pde
Size: A4 Number:8 Revision: Kensington, Sydney, 2052
Date: 12/09/2006 Time: 11:37:47 PM Sheet8 of 17 AUSTRALIA

File: Z:\projects\ibox\design\CS4270.SCHDOC
3

Wednesday, 25 March 2009



Gate with active video VCC_IO  Divide Pixel Clock by Two

v v veeto Overlay generation
PCLK 1 oA vee D vee s T ye
Y

2 B CLK Q PCLK_DIV2 >

R76 GND GND
10k NC7SZ08 SN74AUP1G80 A3V3

v 1.8V Generation
] Uls ° GND 3V3
st OPA358 Many circuits have a 220uF

in here. J21
[ BLANK IN > Rz
BLANK_IN > S2 D I 1

' 2 Video Out

ADG719BRM GND GND  CON2 XC6201=
Buffering and amplification D1V8 5

Low pass filter here? Analogue switch between blank and input v |
Video In n
122 J12

C62
1uF

CON2 GNDCON2 GND

VCC_I0  Selects I2C address
of OxBA

R51 u17
. 10k IXC6201=
Video decode

VDATA[0..9 VDATAJ0..9]

YOUT7
YOUT6
GND <t ) YOUTS5
YOUT4
YOUT3
YOUT2
YOUT1
YOUTO

C66¢ | 100n VDATA7
2

VDATAG6
VDATAS
VDATA4
VDATA3
VDATA2
VDATAI
VDATAO

POLK 2 AATR PCLK PCLK ilteri
2 Power supply filtering
VSYNC/PALI 5 VSYNC vee 10
HSYNC HSYNC -
26 AVID Al T
AVID 1 AVID
Sl 28 nPDN
PDN 3 nPDN VCC 10
AIVE 32 FID/GCLO FID/GLCO =
— 31 CH_AVDD 7

ﬁ—‘ CH_AGND INT =3 nINT
GND RESETB nRESET

C75 C76
100n 100n

I AIVE 4 o AvDD SCL é SCL

3
C77 C78 ﬁ PLL_AGND SDA SDA VCC 10
—100n 100n GND O 10

D1V8

DVDD

g AGND DGND ‘lgﬁ

TVP5150A GND

Tide Video decoder and overlay generation | Yo" ICT Awstralia

. a9 223 ANZAC Pde
Size: A4 Number: 11 Revision: Kensington, Sydney, 2052
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VIN R37\/\/\ 10R

36

1uF

GND

30,
|+ C38 _Iic39 _Iic4o

10uF, 10V [10uF, 10V [10uF,10V
2 .
GND

VCC_BATT

VCC_BATT

R42
10k

PGND3
POWERPAD
AGND1
AGND2

DEFDCDC1
DEFDCDC2
DEFDCDC3
DEFLDO1
DEFLDO2

RESPWRON
TRESPWRON

SCLK

SDAT
INT

PWRFAIL
LOWBAT

HOT_RESET

L2

VDCDC2
DCDC2_EN

L3

VDCDC3
DCDC3_EN

VBACKUP

PWRFAIL_SNS
LOWBAT_SNS

3V3 VCC_MEM VCC_IO
7 Li~v~~y~33uH [

9 ) 1 G3i[22v, 6.3V

2 3V3_ENABLE

2V5

GND

35 L2 3.3uH
33 C4]|22u,63V

2 2V5_ENABLE I

VCC_CORE

4 LY 3.3uH

2 C43| 22u, 6.3V
23

L VCORE_ENABLE |

20

GND

GND VCC_SRAM

18

22 LDO_EN C43

VCC_BATT —2.2uF

jl;
__ BTl GND
Battery

16
14
15

ci6 v
47uF  GND

TPS65021

Tile Power supplies
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Bridge Rectifier Protection Bulk Capacitance Buck Regulator
POWER IN #1

D3 ~3V ripple worst case, populate or not depending on requirements
Bridgel MMSD914TI
D4

J8 3
ﬁ?l
LJ2

53—

chzchzch

L

GND GND GND GND

C47
—100n

L4

SW S AAS * VOuT >

I
g

e

470uF, 50V

—

2.2uF, 50V

50V

(@]

=
TU}TUJ IS

470uF
470uF, 50V

g C54
BIAS A 10MQU6ON 22uF Ceramic

FB/SENSE

IDESTCLag POWER IN RETURN

Q
5

33V Transient Suppressor, SMAJ33A
[

B

\Y4
GND

—_
[==] (o) Ne [e] Lo

R45

National ICT Australia

Level 4

Size: A4 Number: 10 Revision: 223 LULG etz
ensznglon

Date: 12/09/2006 Time: 11:34:46 PM Sheet 10 of 17 NSW, 2052
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Top Layer —=

MidLayerl —s

GND1 [GND) —
MISC_VCC ((Multiple Nets)) —s -l

I3 ((Multiple Nets]) —s
MidLayer? —s

GND2 [GND) — -l
Bottom Layer —

BTl D1 Rl
s L3

Prepreg (0.32mm)

4- Core [0.32mm)

Prepreg (0.32mm)
Core [0.32mm])
Prepreq (0.32mm)
Core [0.32mm)

Prepreg (0.32mm)

D1

R1



Signal Integrity
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More trickiness

® 624MHz PXA270 is a
BGA -- 0.5mm pitch

® Requires very small vias
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Bring-up

® |TAG interface and routines for testing/
programming

PO Port the bootloader
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More Information

® http://www.snowdon.id.au/Projects/
Projects.html
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