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Introduction
SB5 is an evaluation platform for the SingMai PT8 video encoder IP core.
The video source can be SDI video (SMPTE-259M) or one of the internal video patterns. The
selected source is then encoded in the PT8 IP core to a digital composite output, which is fed
to a digital to analogue converter (DAC), the resulting analogue output being filtered and
buffered.

Simple switch controls allow the selection of the SDI or pattern video source, video pattern
selection, and selection of NTSC or PAL encoded outputs.

SB5 requires 5VDC which is provided via the supplied AC-DC converter.
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Warning

The SB5 is protected from copying of the FPGA design by a proprietary anti-copying
device.

Whilst it is possible to clone the PCB (we provide the schematic diagrams in Appendix
B to save you the trouble), and the bit map of the FPGA (we provide no assistance in
this matter), without the custom anti-copying device the IP core will not run.
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Quick start guide

A plan view of the SB5 board is shown in Figure 1.
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Figure 1 SB5 evaluation board overview.

SB5 requires a 5VDC supply which is provided via the supplied AC-DC adaptor. The adaptor
accepts AC between 100 and 240VAC - the full specification is provided in Appendix A.

Connect the 5VDC jack from the adaptor to the +5VDC socket on the SB5. The yellow ‘FPGA
Configured’ LED should light showing the FPGA has been configured successfully.

Select patterns (by switching the SDI/Pattern switch down) and connect the CVBS output to a
monitor. You should be able to see a 75% colour bar pattern. There are ten patterns
available, depending on the colour standard selected: They are shown in Table 1.

Switch position® NTSC-M PAL
0 75% colour bars 75% colour bars
1 100% colour bars 100% colour bars
2 SMPTE colour bars 75% bars + red
3 N7CMPF CCIR17
4 N7CMBF CCIR18
5 FCCMB CCIR330
6 Freguency sweep CCIR331
7 Limit ramp Ramp
8 7.75MHz sweep (960H) 7.75MHz sweep (960H)
9 12.0MHz sweep (1280H) 12.0MHz sweep (1280H)

Table 1 SB5 evaluation board patterns.
! When the white bar on the switch points downward, 75% colour bars is selected.

The VITS signals are also added to the CVBS output (NTSC/PAL only).
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To change the output standard between PAL and NTSC switch the standard select toggle
switch.

Switch positions 8 and 9 select 960H (36MHz sampling) or 1280H (54MHz sampling)
standards. NTSC/PAL standards are 27MHz sampling.

To use the SDI input, switch the SDI/Pattern switch up. Connect up a valid SDI input (note the
colour standard selected must match the SDI input line standard and the pattern select should
be set to any NTSC/PAL standard — i.e. not 960H or 1280H mode). If the SDI input is valid
and the SDI decoder PLL is able to lock, the green ‘SDI locked’ LED will light.

SDI Locked

LED
SDI

FPGA
Config LED

Standard
Select

Pattern
Select

Figure 2 Evaluation board switch functions.
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+5VDC In

SDI In NTSC/PAL Out
Data locked LED

Figure 3 Evaluation board connectors.
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Re-programming the FPGA

It may be necessary to reprogram the FPGA to demonstrate any customization to the PT8 IP
core. As the SB5 uses an Altera FPGA it is necessary to download the Quartus programmer
software (free from the Altera website: https://wl.altera.com/download/software/prog-
software/12.1).

Also it is necessary to use the USB-Blaster module, also from Altera (or similar from other
companies): http://www.buyaltera.com/scripts/partsearch.dlI?Detail&name=544-1775-ND.

The USB-Blaster 10-way header plugs into J3, the 10W header on the SB5. The header is
polarized to ensure the cable cannot be inserted the wrong way (see Figure 4).

Figure 4 Re-programming the SB5.

Install and open the Quartus programmer. The screen should look similar to Figure 5.

The new FPGA image will be sent as a file called SB5.pof. Set the programming mode to
‘Active Serial Programming’. If everything is OK the programmer should recognize the serial
EEPROM (shown as EPCS4). Click the ‘Add File’ button and point to the SB5.pof file. Click
the check box ‘Program/Configure’ and click the ‘Start’ button. You should see the progress
bar move as the device is programmed. If successful the bar will show 100% (Successful)
after programming is complete.
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g Programmer - C:/Users/SingMai/Sing Mai/FPGA/SBS/SBS - SBS - [output files/SB5.cd
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Figure 5 Quartus FPGA programmer.
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Technical Overview

The 5VDC input is filtered and linear regulators generate the required local supplies.

The PT8 video encoder IP core is run on an Altera 4CE15 FPGA. The FPGA is configured
using a pre-programmed EEPROM.

The input to the PT8 may be either an internal video pattern generator or the BT656 output
from the Gennum GS9090B SDI de-serialiser IC.

A 27MHz MEMS oscillator provides a 27MHz clock source for the FPGA. The FPGA PLL
multiplies this to 36MHz or 54MHz for 960H/1280H operation respectively.

The PT13 IP core (compact microprocessor) provides the control for the board, reading the
switch status and controlling the PLLs, PT8 and video pattern generator.

The output from the PT8 is digital composite video and this is converted to analogue using an
ADI AD9705 10-bit DAC. The analogue output is filtered and buffered.
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Appendix A: AC-DC adaptor

The specification for the supplied AC-DC adaptor is shown in Figures 6 and 7.

MENB1010

Universal 10 Watt Series
Medical Switch-Mode Power Supply

+100-240Vac Universal Input Range

-Meets EISA2007, CEC Efficiency Level V,
EU (EC) No 278/2009 Phase I

-Desktop & Wall Plug Styles

-5V to 24V Single Output Models, up to 12W
-Modified and Custom Designs Available
-Regulated Output with Low Ripple
-Impact-Resistant Polycarbonate Enclosure
-No load Power Consumption <0.3W
-Limited Power Source

-Certified to UL/ENJIEC60601-1, 3" Edition, 2xMOPP Isolation

c“usc E RoHS 0 a.u\u

Specifications
AC Input 100-240vac, -10%, 4763 Hz, 12  MTBF =100,000 hours (calculated)
Input Current 100vac: 0.27A Hold-up Time 18 mS min. @ 115Vac, 60 mS min. @ 230 Vac
Inrush Current 60 & peak max at 264 Vac  Owverload Protection Hiccup Mode
Input Fuge Intemal Primary Current Fuze provided (14, 250%ac rated)  Short Circuit Protection Hiccup Mode
Efficiency Meets EISAZOO7, CEC Efficiency Level v, Topelogy Switching — Fixed Frequency Flyback
EU (EC) No 278/2009 Phase Il
Output Voltage Seechart  Safety Standards EN/IEC/CSANILGDG01-1, 3™ Edition
Output Power Seechart EMC, Radiated & Conducted See Chart below
Ripple and Noise 1% pk-pk max., 20MHz BW  Dielectric Withstand Input-Output- 2 MOPP,
Input-Ground: 1 MOPP, Output-Ground: S00Vac
Line & Load Voltage Regulation Line: +/- 1%, Load: +/-5%  Operating Temperature 0° to 40°C, no derating
Minimum Load Mot reguired  Storage Temperature -3D to +85°C
Case Material Elack 84V-0 Polycarbonate  Relative Humidity 5% to 95%, non-condensing
Case Dimensions 24 % 47 » 32mm. See cutline drawing  Operating Altitude -500 to 10,000 ft
Weight 110g  MNon-operating Altitude =500 to 40,000 ft
Output Cable HF20AWG (UL2468), 1500mm, 2 conductor  Output Connector 2.5mm barrel type (Ault #3), center contact (+)

Other options available, contact the factory for details

EMC Specifications

Conducted Emissions EMNS5011 Class B, FCC Part 15, Class B.
Radiated Emissions ENS55011 Class B, FCC Part 15, Class B.

Line Frequency Harmonics EME1000-2-2, Class A

Voltage Fluctuations/Flicker EMNE1000-3-3

Static Discharge Immunity EMNGE1000-4-2, 6k\/ Contact Dizcharge, 8k air discharge
Radiated RF Immunity EMNG1000-4-3, 34fm.

EFT/Burst Immunity ENB1000-4-4, 2k\/SkHz

Line Surge Immunity EME1000-4-5, 1k differential, 2K\ common-mode
Conducted RF Immunity ENE1000-4-8, 3Vrms

Power Frequency M ic Field Immunity EME1000-4-8, 3A/m

Voltage Dip Immunity EMNE1000-4-11, Criteria A

1of2

EL Power Elzctronics Carp « 6050 King Drive  Wenturs, CA 82003 « Phons 205 435.4535 « Fax 832.712.2040 « Email: info@slpowsr.com » www.slpower com

Figure 6 AC-DC adaptor specification- Page 1.
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MENB1010

BOWES FLESTROMIOS

Universal 10 Wait Series

Medical Switch-Mode Power Supply 3 Year Warranty
Model Number Volts (V) Output Current (max) Max Watts
MEME101040502F01 5Y 2004 10.0W 50 m
MEMB1010AD602F1 BY 2004 120W 60 mv
MEMB101040702F01 TSN 1804 120w 75 mY
MEME101040%03F01 AT 1.10A 10.0W 90 m
MEMB1010A1202F01 12V 1.00 A 12.0W 120 mY
MEMB101041502F01 15 0.80 A 12.0W 150 mv
MEME101041803F01 16 075 A 12.0W 160 m
MEMB1010A1202F01 18V D.ET A 120W 180 mv/
MEMB101042402F01 24 0.50 A 12.0W 240 mv/
MEME101044803F01 43 0.25A 120W 480 mv/
Motes: Part numbers above include #2 output connector and IEC320 C14 grounded input receptacle. See below for other optionz.
Model Number Key

MENB 1 010 AVV O3 F 01
— Model "01" = Standard. "02" and higher indicates a modified model.
Input Connector:  "F"=I1EC220 C14 grounded, Other cptions available, see below

Qutput Connector: "03"=2.5mm Barrel Type Connector. Other options available, contact factory.

QOutput Voltage: "05" = 5Vde, "12" = 12Vdc, "24" = 24V dc, etc.
Model "A" = Original Configuration
Qutput Power: "010" =10 Watts
# of Outputs "1" = Single Cutput
Product Family: "M" = Medical, "E" = External, "NE" = Model Series Designator
AC Input Recepiacle q.'bﬁons Output Connector
[EC320-C14  IBC320-C15  |EC320-CE | WL Aamerica M America Europe United Australla
Clag | Clzaa Il Clags Il Japan Japsn Kingdom o1
Groundad  Ungrounssd  TShaver”  |intarshangabls  Flxad Flxed Flxad Flxed [I !!:I Ili 15
{ 9 (B) c) (M) (ic] (H)
Nates: 1. For dezkiop options, chooss BpNGADt I6Tar B0ave. Wofes: 1. AN #3 Connector, centsr Gontact [+).
2. For Wall-Plug optionz, chooss the applicable letter sbove and the unit will be fitted with 2. connsctor s Switcheraft Ta0 plug ar equwalu nt.
‘the receptacls chozen. The M. A blade verzlon [B) will be an Interchanpeabils blade. Mating tor Is T124 0
Tha ofher optione (C). (M), {E), and (H) will be flxed bades molded In the caes. 3. Other connactor options are svallable. Dnntar.t )'nur local
3. Blads KIE s avallable whbch will Include one e&ch of @ BLL UK, and Australlan blade. Kit part & 5L Power Reprezentative Tor detalle.
Ia KT1027K. These can be waed with the (B) varsion, to allow bladas to be changsd.

Outline Drawings
i+ - e
1505
T —————— P -
. '
~ | e |
]
!
84
'
‘ ‘
I .
I1 L
9.540.25 o

—_—-

Deskiop Style Wall-Plug Style (Option *B” Shown)

Dats Sheet @ 2014 SL Power Electronics Gorp.  The information and specifications contsined J'.!eﬂem sre beJJevEd to be correst at the time of publication. Rev. 4-11-2014
However, SL Power scoepis no responsibility for consequences arising from rep fon errors or i Specifications are subject to change without notize.

2of2
5L Power Elzctronics Corp « 6080 King Drive  Wentura, CA 93003 « Phons 305.438.4585 « Fax 852.712.2040 « Email: infa@slpawsr.com = www.slpower.com

Figure 7 AC-DC adaptor specification- Page 2.
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Appendix B: SB5 Schematics

®
w
o
o
o
b1
<
]

048372015

0l g
Ol
2l o
€lo
2:
_gu.l
v g
=l
LI
O
-
82
g,z
=18
“in

Daniel Ogiluie

Lc3

T~ 1BuF- 18V

vegto
2 ‘
44|

VIN wOUT
GND  TAB
DP2338-3V:

Ff

47uF 716V

1 ce

I
&
133
B
g
4
of
=3
o
1€
11
™
ag
5
2

F1
o\
2A

a1
A u—
Sv DC IN

Figure 8 SB5 schematics - sheet 1.
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Figure 14 SB5 schematics - sheet 7.
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Figure 15 SB5 schematics - sheet 8.
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