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CAUTION

dupma Mukpo/IAB Cucmemc JImd (MJIC) octaBnsieT 3a coboll NpaBoO BHOCUTL NOObIE MU3MEHEHWS W MpekpallaTb BbIMyCcK U
nogaepxKy nobbix M3genui 1 MNPOrpaMMHOrO obecrneveHusi, YNOMMHAeMbIX B HacTosieM [okymMeHTe, 6e3  kakoro-nnbo
npeaBapuTENbLHOTO YBEOOMIIEHUS, €CNM WMHOe creuuanbHo He oroBapuBaeTcs. MJIC pekoMeHAyeT CBOMM  MOKynatensim
nonb30BaTbCs MOANIMHHBIMU U CaMblMW MOCHEAHUMU BEPCUAMU (DPUPMEHHBIX MH(POPMALIMOHHBIX AOKYMEHTOB M OCYLLECTBMSTb
npeaBapuTenbHOE KOHCYNbTUpPOBaHWE C MPMON Mepen pasMelleHneM 3akas3a, YToObl OblTb YBEPEHHbIM, YTO HacTosLias
MHOpPMaLWs JOCTOBEPHA U MPUMEHMMA Ha TEKYLLMA MOMEHT.

MJIC rapaHTMpyeT KayecTBO M COOTBETCTBME TEXHMYECKMX MapaMeTpoB MOCTaBMSEMOM MPOOYKUMU MPUBELOEHHOW TEXHUYECKOM
cneumdukaunm. Beskoe TecTMpoBaHWe 1 NpoBepka NpoayKLMu Npou3BoAATCs OUPMON B CTeNeHn n obbemax, HeobxoamMmbIX ANs
NnoaAepXkn HacTosiLe rapaHTum. Kakoe-nvbo [AononHUTenbHoe TeCTUPOBaHWE M NpoBEpKa NPOAYKLMKM Ha COOTBETCTBUE APYrvM
TpeboBaHWsIM NPOBOAATCS NULLL W TOMbKO B CIYy4asiX, BbIMOMHSIEMbIX MO CheumanbHbIM 3akasam, Unv Toraa, Koraa aTo crneuuansHO
oroBapuBaeTcsi.

MJ/IC He HeCeT HMKaKoW OTBETCTBEHHOCTM 3a MpPaBUIIbHOCTb (OYHKLUMOHMPOBaHMS U paboTocnocobHOCTb obopyaoBaHUst U
nporpaMmHoro obecneveHusi, paspaboTaHHOTO U U3rOTOBIIEHHOTO C MPUMEHEHUEM MPOAYKUMM (UNW OTAENbHBIX ee KOMMOHEHTOB)
GMPMbI, €CNN 3TO HE MOATBEPXAEHO cneunarnbHbiM hrpMeHHbIM cepTudimkarom MJIC.

Mpooykuna MJIC He npegHasHadeHa [Ans NPUMEHEHUS B annapartype, CucTeMax WM UW3enusx Ans  Noaaepxku
XusHugesitenoHocTu. lNpumeHenne npogykuum MJIC B TakoMm 0BOpyOoBaHMM KaTeropuyecku 3anpelleHo 6e3 cneumanbHOro
NMCbMEHHOro noaTBepxeaeHus ot MJIC unu opurnHansHoro compmMeHHoro ceptudmkara MJIC.

IMPORTANT NOTICE

HacTosiwasn npoaykuus npeaHasHadveHa Ans Uenonb3oBaHWsi B cocTase NabopaTopHOro TECTOBOMO M Hay4YHO-MCCEA0BaTeNbCKOro
obopynoBaHus. MJ/IC He HeceT OTBETCTBEHHOCTW 3a paboTOCMOCOOHOCTb HAcTOsLWeN NpodykuuMM B COCTaBe Opyroro Tuna
o6opynoBaHUa UMnm B OTNINYHBIX OT CNEeLUULIMPOBaHHbIX YCNOBUSIX SKCyaTaumm. MNpu noBpexaeHusix HacTosLel NpoayKumuy,
BbI3BaHHbIX €€ MPUMEHEHNEM B COCTaBe Apyroro Tuna obopynoBaHUst W/UnM yCrioBUIn aKChyaTaunm, rapaHTuiHble obsizatenscTBa
aHHynupytoTcs 6e3 kakoro-nMbo Bo3MeLLieHust yLep6a u peMOHT NPOU3BOAMUTCS 3a CHET Nokynarensi.

HacTosiwaa npoaykuusi reHepupyeT, WCMONb3YET M MOXET M3MydyaTb pafMoqacTOTHYI SHEPrU0, KOTOpasi MOXET co3daBarb
pagMoYacToTHble MOMEXM ANs APYroi anmnapaTypbl, HECMOTPSl Ha BCE KOHCTPYKTUBHbIE U ApyrvMe Mepbl, NpeanpuHsaTbie Ans
MWHUMM3aUMM co3paBaeMbix nomex. OfHako, B Cryyae BO3HWKHOBEHWS MOMeEX Ans paGoTbl Apyrol annapatypbl MokynaTerb
[OIDKEH CaM U 3a CBOW CYET NPUHATL MEPbI ANS UX YCTPAHEHWS UMM YMEHbLLIEHUSI.

ITEMS OF LICENSE AGREEMENT

Hukakme 4acTu HacTosiLlero [AoKyMeHTa, annapatHble W MporpaMMHble YacTW HacTosiLeid Npoaykuuu He MoryT ObiTb
peacceMbnmnpoBaHbl, PeTPaccupoBaHbl WM U3MEHEHbI C LIEMbI0 BOCCTAHOBMEHUS W/WNW U3MEHEHWUST 3NEKTPUYECKON CXeMbl,
KOHCTPYKUMK, anropuTMa paboTbl MAM NpuHLUMNA (YHKLMOHMPOBaHUA TobbiMM METoAamu, BOCMPOW3BEOEHb!, CKOMMPOBaHbI,
3aMoMHeHbl B apxvBax C BO3MOXHOCTbIO BOCMPOM3BEAEHUS, @ Takke nepefaHbl NO CPeACTBaM CBsi3M B NoboM Buae v nobbimu
meTtoaamu, Oyaob TO SMEKTPOHHbIE, MexaHudeckue, KonvpoBaribHble, oTorpaduyeckve, 3anucbiBalolwme wnu apyrve, 6e3
npeaBapuTenbHO BblAAHHOMO (OMPMEHHOrO MUCbMEHHOro paspelleHnss oT MJIC. HapylweHne HacTosLero MomNoXeHUs BHE
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Chapter 1. Introduction

This chapter contains general description ®ISDAS-DDC1 SIOX daughter-card module (DCM) for
TORNADO DSP systems/controllers/coprocessors.

1.1 General Information

T/SDAS-DDC1 is a single-channel digital radieaeiver SIOX (seal I/O expansion) daughter-card module
(fig.1-1) for TORNADO DSP systemsTIORNADO-3x/54x/6x/P3x/P6x/etc), TORNADO-E/EL stand-alone
DSP controllers TORNADO-E3x/E54x/E6x/etc) and TORNADO-PX/SX DSP coprocessor§ ORNADO-
PX31DP/S5X30/etc) from MicroLAB Systems Ltd.

T/SDAS-DDC1 DCM has been designed for high-frequency high-accuracy digital radever (DRR)
telecom applications, however it can be used for many other applications with similar signal processin
algorithm.

Installation

T/SDAS-DDC1 DCM installs as SIOX DCM (fig.1-2) into the SIOX site of@RNADO DSPmainboard. If
required, theT/SU-X SIOX extender can be used for remote connection to SIOX interfat®@ RNADO
mainboard.
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S0 Interface

TﬂHHADﬂ-E-HITI_ — J ' o I
= [ site male header

Mainboard

—__ | Extemnal /O Signals
Connector

| TISDAS-DDC1
Daughter-card
odule

| E:_I‘m-:yr:.ﬂ

0 T muaa

| b=y
i

Fig. 1-2. T/SDAS-DDC1 DCM installed onto TORNADO-54x mainboard.

Overview

T/SDAS-DDC1 DCM provides single-channel DRR facility and features:
e 12-hit 65 Msps ADC
» programmable down converter (PDC)
» programmable peripherals
« control unit.

On-board ADC features 12-bit resolution at 65 MHz sampling frequency and excellent linearity, which
guarantee minimum signal distortion during RF signal sampling. Input analog circuit and ADC also allows
undersampling of RF input signal.

The ADC output stream is routed to Harris HSP50214 programmable down converter (PDC), which is the
‘heart’ of T/SDAS-DDC1 DCM. Harris HSP50214 PDC is extremely flexible telecom oriented PDC chip,
which provides high-resolution tuning and mixing of input digital stream with further decimation, filtering,
resampling and demodulation of. The PDC serial output might be software configured to comprise of different
output data and is directly routed to the SIO-0 serial port of host SIOX site for direct routind®Rteerial

port of hostTORNADO DSP system/controller/coprocessor.

T/SDAS-DDC1 DCM also contains a set of on-board peripherals, which are required for design a complete
single-channel programmable DRR system with a minimum of external components. These on-board
peripherals comprise of UART with RS232C interface for external tuner control, two 12-bit DACs for external
gain control and phones, external serial link for external digital gain control, and digital 1/O.

External signal I/O

Connection ofT/SDAS-DDC1 DCM to external analog I/O world is performed via the on-board 1/0 JP1
connector, which is available via rear panel of host PC/8DAS-DDC1 DCM is installed ontdr ORNADO
DSP system for PC).
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External options

T/SDAS-DDC1 DCM provides several I/O options when connecting to external signal 1/0 equipment:

* T/X-DDC1/C external cable set, which comes standard WiHDAS-DDC1 DCM and provides
separate industry standard connectors for RF analog input, analog outputs, RS232C interface and
auxiliary 1/0 (refer to Appendix C for more details)

*  T/X-DDC/AFE-xx external IF amplifier, which is optional faG/SDAS-DDC1 DCM.

The T/X-DDC1/C external cable set (Appendix C) comes standard WIBDAS-DDC1 DCM and provides
direct connection to any external RF signal source, however this external signal source must match inp
signal range off/SDAS-DDC1 DCM. The RS232C interface 1/0, dual-channel analog 1/0 and auxiliary 1/0
are also available via separate industry-standard connectors.

The T/X-DDC/AFE-xx external RF amplifier is optional fof/SDAS-DDC1 DCM and provides software
programmable gain at particular RF signal bandwidth. This option is useful in case external tuner provide
rather small output RF output signal, which is a typical situation with the most industry standard tuners. Th
T/X-DDC/AFE-xx option is available with different bandwidth and gain parameters, and it is also possible to
customize the bandwidth and gain parameters of this option in order to meet requirements of custom
application. The RS232C interface 1/0, analog output and auxiliary I/O are available on separate connectors
the T/X-DDC/AFE-xx device package.

Applications

T/SDAS-DDC1 DCM has been designed for high-accuracy digital rageeiver (DRR) telecommurgtion
and applications as well as for other general signal processing applications, which assumes similar sigr
processing and demodulation.

1.2 Technical Specifications

The following are technical specifications fofSDAS-DDC1 DCM for temperature of external environment
+25°C.

parameter description parameter value
ADC
ADC type AD6640 from Analog Devices
Inc
input signal range +(0.5V +30mV (typ))
input impedance for analog input 50 Ohm
Resolution 12 bits

input signal bandwidth 5 kHz .. 220 MHz
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SNR (Fs=31MHz) 67 dB (typ)
maximum sampling frequency 65 MHz
input DC bias + 16 V max
PDC
PDC type HSP50214 from Harris
Semiconductor Inc
maximum Fs/CLKIN sampling frequency 65 MHz
(factory installed as 60MHz)
maximum PROCLK frequency 55 MHz
(factory installed as 50MHz)
user supplied Fs and PROCLK plug-in oscillator chips DIP-4 package (0.3"x0.3")
with +5v power supply
(compatible with EPSON
SGb531 crystal oscillators)
input logical signal level for external CLKIN and PROCLK 3v/5v TTL
decimation factor 4..16384
hardware demodulators AM, FM, ASK, FSK
ready for PM/PSK
output signal bandwidth <982 kHz
DACs
DAC type DAC8512 from Analog
Devices Inc
number of DAC channels 2
resolution 12 bits
output signal range 0..4.096 V (DC output)
+ 2 Vp-p (AC output)
minimum load resistance > 600 Ohm
settling time <16 uS
output high-pass filter cutoff for DAC AC output mode <20 Hz
External Serial Link

number of programmable output data bits 14, 22 or 30



Chapter 1. Introduction

output serial clock features

output signals level
UART

UART chip

external I/O interface
maximum communication speed
External Digital I/O

number of programmable digital I/O bits

1/0 signal level

Host SIOX Interface
number of bits in data packet via SIO-port
serial clock frequency for transmitter of host SIO-port
SIOX logical I/0 signal level

physical and power:

dimensions

power consumption via host SIOX I/F

programmable polarity
programmable framing

3v/5vTTL

TI/NS 16C450/16C550
(PC COM-port compatible)

RS232C

115 kBaud

1/O: 1 bit
output only: 2 bits

3v/5v TTL for I/O bit
5v TTL for outputs only

16/24/32 bits
15 MHz

3v/5v TTL

55mm (2.14") x 77mm (3”)
(full size SIOX rev.B DCM)

+5v @ 500mA
+12v @ 250mA
-12v @ 60 mA






Chapter 2. Technical Description 7

Chapter 2. Technical Description

This chapter contains detail technical description for architecture and construciidfDAS-DDC1 SIOX
DCM.

2.1 Block Diagram

Basic configuration and connectivity #SDAS-DDC1 DCM is presented at fig.2-1.

JP1 JP2
External Signal I/0 SIOX I/F
Connector site male header
e e Tt
| AnangInputSectlon} cu
| c | PDC N
AN o2 I A/;\)EBAO |12 HSP50214 1 pro
f —
15 | Fs | 9
GND Fi‘_ | | CLKIN  PROCLK CLKRO
777777777777777 o gy |
FSRO
7 \ S1
XFs FSICLKIN  |[€4—0 +5v
= Oscillator 5
Fe/CLKIN Selector « SX-RESET
I
9 | 3Lz 1} ‘ S2 1
XPROCLK o oo %zg‘%gr [€—0 +5v < DX0
PROCLE Selector « 0 feikxo
7777777777777777777777 1 [—
| 1 Analog OutputSectlon; < & Fsxo
| acibc |
| ! I 1
8 | DAC | | +12v
/T/. P P I
AOUT-1 o~ f¢— A-ouT ) | «2 oy
GND & | ! 3| #5v
|
10 ‘ A-0UT|¢ DAC |, }
AOUT-2 o— | ey # |
I
} i) |
| 34 I
| ACIDC I
I R 5
1 GND
XSL-DATA s < XSL 6
XSL-CLK o4 < GND
XSL-FSYNC <
” RS232C IIF
RS-RX o) C « osc
RS-TX n < < ! 1Lechfs‘0rl 1.8432MHz
RS-DCD o~ 16C550
RS-RTS ”
RS-CTS s P
RS-DTR >
RS-DSR > >
RS-RI & IRQ
DOUT1 o ouT1 12 e 18
bDouT2 ouT2 Host SIOX IRQ ”* » IRQ-0
Selector for UART 2 17 -
L o TRO-1
3 —
14 Digital |, o IRQ-2
DIO-0 ) 110 " .
+12v o1—» HostSIOX IRQ [T9 O——
1ov 047 Selector for DIO-0 —2
16 L
GND o—iL Lo o

Fig. 2-1. Block diagram of T/SDAS-DDC1 DCM.
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T/SDAS-DDC1 DCM installs into a SIOX site ontbORNADO mainboard and assumes that communication
with TORNADO on-board DSP is provided via the DSP on-chifat@ort.

T/SDAS-DDC1 DCM comprises of the following components:

» analog input section, which contains 12-bit 65 Msps ADCs and input amplifier

* Harris HSP50214 programmable down-converter (PDC) chip

* ADC/PDC sampling frequency (Fs) and PDC PROCLK selectors (jumpers J5/J6 and sockets S1/S2)

» analog output section, which comprises of two 12-bit 60ksps DACs for external gain control, phones
or general purpose analog output

» programmable external serial output link (XSL) for external digital gain control or general purpose
serial output

» 115 kBaud UART with RS232C interface for external tuner control or communication with general
purpose external peripherals using industry standard asynchronous serial protocol

» 1-bit general purpose digital I/O (DIO)

» external signal I/O connector (JP1)

» synchronization and control unit (CU)

* host SIOX interrupt request selector (jumpers J1 and J2)

* host SIOX interface header (JP2) for installation oR@RNADO DSP systems.

analog input section

Analog input section of/SDAS-DDC1 DCM is designed for input RF analog signal acquisition and analog-
to-digital conversion with further routing of digital code to the PDC chip. Analog input section comprises of
the following components:

* input analog buffer (A-IN)

» high-speed 12-bit analog-to-digital converter (ADC) AD6640 from Analog Devices Inc.

The A-IN input analog buffer is used for interfacing to external RF signal source, and features 50 Ohm input
impedance with input over-voltage protectiorx&t5 V signal level.

CAUTION

—

Input of A-IN buffer is AC-coupled at the frequency higher than 5kHz (typical) in ordernfo
exclude conversion of any undesired external DC drift. AC coupling at other frequengy is
available on request from MicroLAB Systems.

The on-board 12-bit 65 Msps ADC is based on AD6640 chip from Analog Devices Inc, which features
excellent linearity and high-accuracy at ultra-high conversion rates.
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CAUTION

The output ADC stream is directly routed to the PDC inputs with the alignment at the fhost
significant bit and four lower bits of PDC input being ‘zeroed'.

The analog input channel does not provide any low-pass filtering of RF input in ordef|to
allow undersampling of higher bandwidth signals.

PDC

On-board Harris HSP50214 PDC chip is the ‘heart'Td6DAS-DDC1 DCM and provides digital down
conversion of high-bandwidth parallel ADC output stream to the low-band output serial stream, which can b
further routed directly to the SIO-0 port of hGXDRNADO SIOX interface.

HSP50214 PDC chip is the industry most flexible and powerful 16-bit 65 Msps PDC chip, which is orientec
for telecommunication applications. It features on-chip digital mixer/NCO, digital filters/decimators,
resampler, automatic digital gain control, and output digital demodulator. It provides up to 16384 decimatiol
factor, built-in AM/FM/ASK/FSK demodlator (ready for PHPSK demodlation), and programmable serial
output formatter in order to meet requirements of different telecommunication applications. The SEROUT/
serial output of PDC can be routed to theeived of SIO-0 port of host SIOX interface.

CAUTION

This user’s guide does not provide detail information about architecture and programniing of
Harris HSP50214 PDC chip.

For more details about Harris HSP50214 PDC chip refer to original datasheet, whicly is
supplied in either electronic or paper form with this user’s guide.

ADC/PDC sam pling frequency selector

The Fs/CLKIN sampling frequency for the on-board ADC and PDC chips (also known as the CLKIN input
clock for HSP50214 PDC chip) can be selected from any of the following sources:
» on-board sampling frequency (Fs/CLKIN) crystal oscillator, which is installed into the on-board S1
socket
» external sampling frequency (XFs/CLKIN) input via on-board JP1 connector.

Selection of particular clock source for ADC/PDC sampling frequency is performed by the on-board jumper J
(refer to fig.2-1 and A-1) in accordance with table 2-1.
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Table 2-1. ADC/PDC sampling frequency (Fs/CLKIN) selector.

J6 description
jumper
1-2 ADC/PDC sampling frequency (Fs/CLKIN) is sourced from on-board Fs

oscillator, which is installed into S1 socket.

2-3 ADC/PDC sampling frequency (Fs/CLKIN) is sourced from external XFs input
of JP1 external I/O connector.

CAUTION

Maximum Fs/CLKCIN sampling frequency value for on-board AD6640 ADC and Harl|s
HSP50214 PDC is 65 MHz.

CAUTION
Default frequency value for installed Fs/CLKIN sampling frequency oscillator, which
installed into the on-board S1 socket, is 60 MHz.

User can customize the sampling frequency for any particular application and can instyll any
desired crystal oscillator with the frequency below 65MHz into the on-board S1 sockgt.

User supplied crystal oscillator must be in the DIP-4 (0.3"x0.3”) package with 5V powgr
supply (similar to PSON SG-531 series ctgéoscillators).

PDC PROCLK selector

HSP50214 PDC chip normally requires PROCLK input clock in order to provide normal operation of serial
output section.

The PDC PROCLK clock for the on-board HSP50214 PDC chip can be selected from any of the following
sources:

* on-board PROCLK crystal oscillator, which is installed into the on-board S2 socket

» external PROCLK frequency (XPROCLK) input via on-board JP1 connector.

Selection of particular clock source for PDC PROCLK is performed by the on-board jumper J5 (refer to fig.2-1
and A-1) in accordance with table 2-2.
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Table 2-2. PDC PROCLK selector.

J5 description
jumper
1-2 PDC PROCLK is sourced from on-board PROCLK oscillator, which is installed

into S2 socket.

2-3 PDC PROCLK is sourced from external XPROCLK input of JP1 external /O
connector.
CAUTION
Maximum PROCLK frequency value for the on-board Harris HSP50214 PDC
is 55 MHz.
CAUTION

Default frequency value for installed PROCLK frequency oscillator, which is installed ifjto
the on-board S2 socket, is 50 MHz.

User can customize the PROCLK frequency for any particular application and can inst#§l any
desired crystal oscillator with the frequency below 55MHz into the on-board S2 sockgt.

User supplied crystal oscillator must be in the DIP-4 (0.3"x0.3”) package with 5V powgr
supply (similar to PSON SG-531 series ctgé oscillators).

analog output section

Analog output section of /SDAS-DDC1 DCM comprises of two identical D/A channels (#1 and #2), and is
designed for conversion of digital code from serial transmitter of SIO-0 port of host SIOX interface of
TORNADO DSP system into analog output signals (AOUT-1..AOUT-2) for external gain control, phone
output or general purpose analog output.

Each D/A channel of analog output section comprises of the following components:
* unipolar 12-bit digital-to-analog converter (DAC) DAC8512 from Analog Devices Inc
e output analog buffers (A-OUT) with gain factor 0dB and user configurable AC coupling.

Each D/A channel of/SDAS-DDC1 DCM is based around 12-bit DAC8512 DAC chip from Analog Devices
Inc with 16uS settling time (60ksps), which can be individually loade®®F of hostTORNADO DSP
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system/controller via SIOX interface usiitAC-1_WR_CMND and DAC-2_WR_CMND commands (refer
to section “Software Control” later in this chapter). Both DACs provide unipolar 0V .. 4.096V DC output.

A-OUT analog output buffers are used for interfacing to external low-impedance loads and provide minimum
signal distortions. A-OUT output buffers also provide optional AC coupling feature in order to remove DC
component from the DAC output to the AOUT analog output of the corresponding D/A channel. This feature
is useful when connecting to external phones and similar analog equipment, which do not allow DC
component. The AC coupling feature is performed by meartSafder high-pass filter with cut-off frequency
about 20Hz.

The AC coupling feature of A-OUT buffers can be enabled by the on-board jumpers J3 for D/A-1 channel and
J4 for D/A-1 channel (refer to fig.2-1 and A-1) in accordance with tables 2-3 and 2-4.

Table 2-3. AC coupling for D/A-1 channel.

J3 description
jumper
ON AOUT-1 analog output is DC coupled and provides 0V .. 4.096V output signal
(installed) range.
OFF AOUT-1 analog output is AC coupled and provides 1.4Vrms output signal
(not installed) range

Table 2-4. AC coupling for D/A-2 channel.

Ja description
jumper
ON AOUT-2 analog output is DC coupled and provides 0V .. 4.096V output signal
(installed) range.
OFF AOUT-2 analog output is AC coupled and provides 1.4Vrms output signal
(not installed) range

External serial link

External programmable serial link (XSL) G/SDAS-DDC1 DCM is designed for control of external
programmable digital gain IF amplifier or for general purpose serial data output. XSL features programmable
data format (14/22/30 data bits), programmable serial clock polarity, and programmable serial clock framing
feature.

UART and RS232C interface

On-board UART (universal asynchronous receiver/transceiver) wig8R8xternal interface is designed for
external RF tuner control or for interfacing to any general purpose external peripheral, which allows host
control using the industry standard serial asynchronous protocol with RS232C interface. Most of the industry
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standard RF tuners (AOR, ICOM, etc), which can be used witiABBAS-DDC1 DCM, provide RS232C
input port for remote control.

On-board UART is the industry standard 16C450/16C550 UART, which is used in all PC COM ports, anc
provides up to 115 kBaud communication via RS232C interface. The UART is sourced by the 1.8432 MH:
clock, which allows communication at all industry standard baud rates up to 115 kBaud.

CAUTION

This user’s guide does not provide detail information about architecture and programniing of
16C450/15C550 UART chips.

For more details about 16C450/16C550 UART refer to the corresponding datasheet, wfpich is
enclosed in either electronic or paper form with this user’s guide

UART can generate interrupt request to the DSP of MGRNADO DSP system/controller via IRQ-0..2
interrupt request inputs of SIOX interface. The particular interrupt request input of SIOX interface is selecte
via the on-board jumper J2 (refer to fig.2-1 and A-1) in accordance with table 2-5.

Table 2-5. SIOX interrupt input selector for UART output interrupt.

J2 description
jumper
Jz-1 UART interrupt request output is connected to the JRQ-0 interrupt input of host

SIOX interface.

Jz2-2 UART interrupt request output is connected to the JRQ-1 interrupt input of host
SIOX interface.

J2-3 UART interrupt request output is connected to the JRQ-2 interrupt input of host
SIOX interface.

not installed UART interrupt request is not used.

The on-board 16C450/16C550 UART also provides two optional programmable digital outputs DOUT1 anc
DOUT2, which are wired directly to the DOUT1 and DOUT?2 pins of JP1 external 1/0 connector. DOUT1 and
DOUT2 outputs are controlled via UART on-chip ‘Modem Control’ register. The DOUT1 and DOUT?2 outputs
are 5v TTL compatible and can be used as general purpose digital outputs.

Programmable digital I/0O

T/SDAS-DDC1 DCM provides one programmable digital 1/0 bit DIO-0, which is wired directly to the DIO-0
pin of JP1 external I/O connector. DIO-0 1/O pin is 3v/5v TTL compatible and can be used as general purpos
I/O for control and interfacing to external peripherals.
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Direction and output data value for DIO-0 is programmable vieDili2 WR_CMND command, whereas the
read-back direction and data status are available vie@eWR_CMND command.

DIO-0 I/O pin can also generate interrupt request to the DSP ofl@RNADO DSP system/controller via
IRQ-0..2 interrupt request inputs of SIOX interface. The particular interrupt request input of SIOX interface is
selected via the on-board jumper J1 (refer to fig.2-1 and A-1) in accordance with table 2-6.

Table 2-6. SIOX interrupt input selector for DIO-0 I/O.

Ji description
jumper

Ji1-1 DIO-0 interrupt request is connected to the /RQ-0 interrupt input of host SIOX
interface.

Ji1-2 DIO-0 interrupt request is connected to the /RQ-1 interrupt input of host SIOX
interface.

J1-3 DIO-0 interrupt request is connected to the /RQ-2 interrupt input of host SIOX
interface.

not installed DIO-0 interrupt request is not used.
CAUTION

SIOX interrupt request is generated on the falling edge of the DIO-0 I/O signal for mpst
TORNADO DSP systems/controllers. Refer to docutagan for yourTORNADO DSP
system/controller for more details.

control unit (CU)

On-board Control Unit (CU) of/SDAS-DDC1 DCM decodes the incoming commands from B8P of host
TORNADO DSP system/controller, provides control of the on-board hardware and syzatioonwith SIOX
SIO-0 port receiver/trangitter serial data streams.

receiver data output mode

Serial data, which is transmitted frof¥YSDAS-DDC1 DCM to the receiver of SIO-0 port of host SIOX
interface, can be originated from different sources:
* read-back data requested by the read commai® T _RD_CMND, PDC_RD_CMND, etc),
which is permitted in theeceiverRCV_AUX_DATA_MODE data output mode only
* PDC real-time output data stream, which is permitted ingbeiverRCV_PDC_DATA_MODE
data output mode only.
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CAUTION

In case the on-board Control Unit (CU) is configured inRIt&/ AUX _DATA MODE
mode (which is also default mode on SIOX DCM reset condition), then UART, PDC, [NO
and XSL data format are available for both read/write operations.

In case the on-board Control Unit (CU) is configured inRid®/ PDC _DATA_MODE
mode, then UART, PDC, DIO and XSL data format are available for write-only operatmn.
Although the UART and PDC read commands will be executed and the corresponding|flevice
will be actually read, these read-back data will be not available a¢t¢biver of SIO-0 port
of host SIOX interface in order to provide continuous PDC real-time output data strezﬂ‘n..

Setting  of  particular eceiver @ta output mode is performed by means @ of
SET_RCV_AUX_DATA_MODE_CMND and SET_RCV_PDC_DATA_MODE_CMND  software
commands.

2.2 Software Control

T/SDAS-DDC1 DCM operation is controlled by hotORNADO DSP software using the set ofnomands
transmitted via th®SP on-chip séal port transmitter, which is wired to the SIO-0 port of the corresponding
SIOX interface site. The software command set T@6DAS-DDC1 DCM comprises of commands for
write/read to DACs, UART, PDC, DIO and XSL.

Receiver of SIO-0 port of host SIOX interface is used either to receive PD@meabutput data stream
(RCV_PDC _DATA_MODE receiver dta mode), or toeceive @ta from different on-board resources after
receiving the corresponding reaata commandRCV_AUX_DATA_ MODE receiver @ta mode).

DAC write commands

On-board 12-bit DACs of D/A-1/2 analog output channels can be loaded using the following commands:

DAC-1_WR_CMND command

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 0 DAC11 DAC10 DAC9 DACS8 DAC7 DAC6 DACS5 DAC4 DAC3 DAC2 DAC1 DACO

DAC-2_WR_CMND command

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 1 DAC11 DAC10 DAC9 DACS8 DAC7 DAC6 DACS5 DAC4 DAC3 DAC2 DAC1 DACO
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UART commands

The following commands perform write and read of 8-bit data to/from 16C450/16C550 UART in order to
configure UART, to communicate with external peripherals, and to program DOUT1/DOUT2 general purpose
digital outputs (programmed via the UART on-chip “Modem Control” register):

UART_WR_CMND command

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 1 A2 Al A0 D7 D6 D5 D4 D3 D2 D1 DO
Notes: 1. A2..A0 denotes address of the UART register to be written to.
2. D7..D0O denotes data to be written to the UART register.
UART_RD_CMND command
D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 0 A2 Al A0 X X X X X X X X
Notes: 1. A2..A0 denotes address of the UART register to be read from.

Format of UART read-back data, which is sent to tleeeiver of SIO-O port during execution

UART_RD_CMND command is as the following:

D15 D14

D13

D12

D11

D10

D9

D8

D7

D6

D5

D4

D3

D2

D1

DO

D7

D6

D5

D4

D3

D2

D1

DO

PDC configuration co mmands

of

The following commands provide write and read of 8-bit data to/from Harris HSP50214 PDC in order to

configure PDC:
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PDC_WR_CMND command

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

0 0 1 1 1 A2 Al A0 D7 D6 D5 D4 D3 D2 D1 DO

Notes: 1. A2..A0 denotes address of the PDC register to be written to.
2. D7..D0O denotes data to be written to the PDC register.

PDC_RD_CMND command

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

0 0 1 1 0 A2 Al A0 X X X X X X X X

Notes: 1. A2..A0 denotes the address of the PDC register to be read from.

Format of PDC read-back data, which is sent to theeiver of SIO-O port during execution of
PDC _RD CMND command is as the following:

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

Digital I/0 (DIO) co mmands

The following commands configure direction and write/read to the DIO-0 1/O facility:

DIO_WR_CMND command

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
0 1 0 0 1 0 0 0 0 0 0 0 0 DIR 0 DIO-0
Notes: 1. DIR denotes direction of the DIO-0 I/O pin: 0 - input, 1 - output.

2. DIO-0 denotes data to be written to the DIO-0 output.

CAUTION

Default direction of the DIO-0 I/O pin, which is set on the SIOX DCM reset condition,
is the ‘input’ direction.

DIO_RD_CMND command

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
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Format of DIO read-back data, which is sent to tleeiver of SIO-0 port during execution of
DIO_RD CMND command is as the following:

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

X X X X X X X X X X X X X DIR X DIO-0

Setting data fo rmat for the XSL write command

In order to transmit data over XSL to external peripherals using XSL write commest WR_CMND),
the data format of XSL write command (16, 24, or 32 bits), output XSL serial clock polarity and framing shall
be first defined using the following command:

XSL_SET_FMT_CMND command

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

0 1 0 0 1 0 0 1 0 0 0 0 XSL- XSL- XSL-DF1 XSL-DFO
CLK_FRM | cLk_PoL

The {XSL-DF1,XSL-DF0} bits of XSL_SET_FMT_CMND command define the data format (length in bits)
of the XSL write commandX{SL_WR_CMND) as the following:

* {XSL-DF1,XSL-DF0} = {0,0} condition sets 16-bit data format for the XSL write command, i.e.
14-bit actual XSL data format. This data format is also set as default on the SIOX DCM reset
condition.

* {XSL-DF1,XSL-DF0} = {0,1} condition sets 24-bit data format for the XSL write command, i.e.
22-bit actual XSL data format.

* {XSL-DF1,XSL-DF0} = {1,0} condition sets 32-bit data format for the XSL write command, i.e.
30-bit actual XSL data format.

* {XSL-DF1,XSL-DF0} = {1,1} condition is reserved and is not recommended for use.

The XSL-CLK_POL bit of XSL_SET_FMT_CMND command defines polarity of output XSL serial clock,
which is the serial clock of SIO-0 transmitter, as the following:

* XSL-CLK_POL = 0 condition sets negative polarity of output XSL serial clock, i.e. data and frame
sync pulse are updated on the falling edge of output XSL serial clock. This XSL output clock polarity
is also the default value on the SIOX DCM reset condition.

* XSL-CLK_POL =1 condition sets positive polarity of output XSL serial clock, i.e. data and frame
sync pulse are updated on the rising edge of output XSL serial clock.

The XSL-CLK_FRM bit of XSL_SET_FMT_CMND command defines the framing feature for the output
XSL serial clock as the following:
* XSL-CLK_FRM = 0 disables framing of output XSL serial clock, i.e. output XSL serial clock is
continuous and is not effected by the XSF frame sync pulse. Ttirgyss also the default value on
the SIOX DCM reset condition.
* XSL-CLK_FRM = 1 enables framing of output XSL serial clock, i.e. output XSL serial clock is
enabled only during active XSL frame sync pulse. This feature is useful in case XSL is used for gain
control of external IF amplifier and it is desirable to reduce the digital noise.
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CAUTION

In case the framing feature for XSL serial clock is enabled and the XSL serial clock p(]rrity
is set to active falling edge of XSL serial clock, then XSL serial clock defaults to the loggcal
‘0’ value outside active XSL frame sync pulse.

In case the framing feature for XSL serial clock is enabled and the XSL serial clock p Frity
is set to active rising edge of XSL serial clock, then XSL serial clock defaults to the logjcal
‘1’ value outside active XSL frame sync pulse.

For more details about timing diagram for transmission data over XSL refer to the ‘XSL Timing’ section later
in this chapter and figures 2-5 and 2-6.

In order to read-back current data format for the XSL write command, the following command can be used:

XSL_FMT_RD_CMND command

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

0 1 0 0 0 0 0 1 X X X X X X X X

Format of read-back data, which is sent to theceiver of SIO-0 port during execution of
XSL_FMT_RD _CMND command is as the following:

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

X X X X X X X X X X X X XSL- XSL- XSL-DF1 XSL-DFO
CLK_FRM CLK_POL

XSL write command

The following are the XSL write data commands, which are used to initialize transmission over XSL. Note
that particular data format for the XSL write command is set®y SET_FMT_CMND command.

XSL_SET_FMT_CMND command with 16-bit data format

D15 D14 D13..D0

1 0 XSL-D13..XSL-DO
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XSL_SET_FMT_CMND command with 24-bit data format

D23 D22 D21..D0

1 0 XSL-D21..XSL-DO

XSL_SET_FMT_CMND command with 32-bit data format

D31 D30 D29..D0

1 0 XSL-D29..XSL-DO

Setting receiver data mode

In order to set the receiveRCV_AUX_DATA MODE or RCV_PDC DATA MODE the following
commands shall be used:

SET_RCV_AUX_DATA_MODE_CMND command

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

0 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0

SET_RCV_PDC_DATA_MODE_CMND command

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

0 1 0 0 1 0 1 0 0 0 0 0 0 0 0 1

2.3 Host SIOX Configuration

Transmitter of SIO-0 port of host SIOX interface is used to transmit software commanddxaSs-DDC1
DCM, whereas the receiver of SIO-0 port of host SIOX interface is used either to receive Pid@erealtput
data stream in thé&kCV_PDC _DATA_MODE receiver dta mode, or toeceive read-backatia during
execution of read data command in R€V_AUX_DATA_MODE receiver dta mode.

SIOX SIO-0 port transmitter timing

Timing diagram for communication between tT¥DAS-DDC1 DCM and host DSP via tramstter of SIO-0

port of hostTORNADO SIOX interface is defined by thE#lSDAS-DDC1 DCM hardware. Both frame sync
pulse (FSX) and s&l clock (CLKX) for transmitter oDSP on-chip séal port, which is wired to SIO-0 port

of host SIOX interface oiTORNADO board, shall be generated by b8P on-chip séal port, and must be
configured for active high data, internal active low serial clock and internal active low frame sync strobe pulse.
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Transmitted data format depends upon the command, which is being transmitte@/®2A&S-DDC1 DCM:

» data format must be set to 16-bit for all commands except fox$he WR_CMND command

» data format must be set to 16 bits for #®._WR_CMND command after SIOX DCM reset
condition or after execution &SL_SET_FMT_CMND command, which sets the 16-bit data
format

» data format must be set to 24 bits for #®._WR_CMND command after execution of
XSL_SET_FMT_CMND command, which sets the 24-bit data format

+ data format must be set to 32 bits for #®._WR_CMND command after execution of
XSL_SET_FMT_CMND command, which sets the 32-bit data format.

Timing diagram for communication between t"DAS-DDC1 DCM and host DSP via tramstter of SIO-0
port of hostTORNADO SIOX interface is presented at figure 2-2.

=

| |
| |
| |
I I
FSXO0 I I
I I
I I
’ 16 bits I‘ ‘ I
| |
DX0 16-bit data for all commands except \
for XSL_WR_CMND with 24/32-bit data format
| |
I | | |
| | |
| | |
L 24 bits o ‘
¢ " |
|
‘ XSL_WR_CMND with 24-bit data format
DX0 (after execution XSL_FMT24_WR_CMND) ‘
|
| | |
| | |
| |
\ 32 bits :
'I< ﬁ
| |
DX0 XSL_WR_CMND with 32-bit data format
| (after execution XSL_FMT32_WR_CMND)
|

Fig. 2-2. Timing diagram for sending command via transmitter of SIOX SI0-0 port.
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CAUTION

Maximum serial clock frequency for transmitter of SIO-0 port of host SIOX interface
is 15 MHz. The higher transmitter serial clock values will result in incorrect functionality for
on-board UART and PDC.

Transmitter of SIO-0 port of host SIOX interface must provide data transmission with|the
most significant bit first.

SIOX SIO-0 port receiver tim ing for RCV _AUX_DATA_MODE receiver data mode

In case thel/SDAS-DDC1 DCM is configured for operation in thieCV_AUX_DATA_MODE receiver data
mode (read-back commands), then theeiver frame sync (FSR), &drclock (CLKR) and serial data (DR) are
generated by the CU ofT/SDAS-DDC1 DCM. Note, that the receiver sa&r clock for
RCV_AUX_DATA MODE receiver dta mode is routed from the input transmitter serial clock (CLKX) of
SIOX SIO-0 port, which is generated by the DSP on-chip tna@texr, whereas theeceiver frame sync pulse
and serial data are generated by CU during the read-back command execution.

For theRCV_AUX_DATA_MODE receiver dta mode theeceiver of DSP on-chip dat port, which is wired
to SIO-0 port of host SIOX interface ATORNADO board, must be configured for active high data, external
active high serial clock, external active low frame sync strobe pulse and 16-bit data format.

Timing diagram for communication between ttéSDAS-DDC1 DCM and host DSP via receiver of SIO-0
port of hostTORNADO SIOX interface forRCV_AUX_DATA_MODE receiver dta mode is presented at
figure 2-3.

‘ 16 bits

|
|

Fig. 2-3. Timing diagram for receiving data via receiver of SIOX/SIO-0 port for
RCV_AUX _DATA_ MODE receiver data mode (for read-back commands).
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CAUTION

Receiver of SIO-0 port of host SIOX interface must provial@a eeception with the most
significant bit first.

SIOX SIO-0 port receiver tim ing for RCV_P DC_DATA_ MODE receiver data mode

In case thel/SDAS-DDC1 DCM is configured for operation in theRCV_PDC _DATA_MODE receiver data
mode (download PDC real-time data), then #eeiver frame sync (FSR), s#rclock (CLKR) and serial data
(DR) are generated by Harris HSP50214 PDC chif/8DAS-DDC1 DCM. Output serial data correspond to
the PDC SEROUTA serial output.

The polarities of eceiver frame sync pulse and ofiakclock theRCV_PDC _DATA_MODE receiver data
mode are defined by the Harris HSP50214 PDC, and can be software configured via PDC on-chip Contr

Word #20 register.

CAUTION

In order to obtain complete compatibility with tRe€\V PDC _DATA_MODE receiver data
mode, we highly recommend to configure PDC via Control Word #20 register to the egrly
inverse frame sync pulse and rising edge serial clock polarity. This will eliminate
reconfiguration of th®SP on-chip receiver when switching between the
RCV_AUX DATA MODE andRCV_PDC DATA MODE receiver dta modes.

Correspondingly, the receiver of DSP on-chipadgyort, which is wired to SIO-0 port of
host SIOX interface oTORNADO board, must be configured for active high data, exterfjal
active high serial clock and external active low frame sync strobe pulse.

Receiver dta format forRCV_PDC _DATA MODE receiver dta mode (real-time PDC output data stream)
must be set either to 16 bits or 32 bits depending upon the programming of the PDC output serial da
formatter via PDC on-chip Control Word #19 register.

Timing diagram for communication between théSDAS-DDC1 DCM and host DSP via receiver of SIO-0
port of hostTORNADO SIOX interface forRCV_PDC _DATA MODE receiver dta mode is presented at
figure 2-4. This figure corresponds to the PDC serial formatter configuration with early im&Xseising
edge CLKX polarity, and 32-bit serial data format.
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" 16 bits ‘
[
|

Fig. 2-4. Timing diagram for receiving data via receiver of SIOX SIO-0 port for
RCV_PDC_DATA_MODE receiver data mode (for PDC real-time data output).

CAUTION

Receiver of SIO-0 port of host SIOX interface must provia@a eeception with the most
significant bit first.

2.4 XSL Timing

XSL features programmable serial clock polarity, programmable framing feature, and programmable data bit
length via the corresponding bits &iSL._SET_FMT_CMND command (refer to the ‘Software Control’
section earlier in this chapter). The above paognable features allow to use XSL for programming external

IF gain amplifier with low digital noise, as general purpose serial output, and many more.

XSL serial clock

Output XSL serial clock XSL-CLK) is sourced from the input transmitter cloaRLKX0) of SIO-0 port
transmitter of host SIOX interface.

The polarity and framing feature of XSL output serial clock are programmable vix3iits<Cl K POL and
XSL-CLK_FRM of XSL_SET _FMT_CMND command (refer to the ‘Software Control’ section earlier in this
chapter) as shown at figure 2-5.
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CAUTION

In case the framing feature for XSL serial clock is enabled and the XSL serial clock p(]rrity
is set to active falling edge of XSL serial clock, then XSL serial clock defaults to the loggcal
‘0’ value outside active XSL frame sync pulse.

In case the framing feature for XSL serial clock is enabled and the XSL serial clock p Frity
is set to active rising edge of XSL serial clock, then XSL serial clock defaults to the logjcal
‘1’ value outside active XSL frame sync pulse.

XSL data format and frame sync

The XSL data format (data bit length of output XSL packet) can be programmable to either 14-bit, or 22-bit, c
30-bit via the XSL-DF1,XSL-DFO} bits of XSL_SET_FMT_CMND command (refer to the ‘Software
Control’ section earlier in this chapter). Figure 2-6 presents XSL timing diagrams for different XSL data
formats and continuous serial clock with active falling edge.
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CAUTION

XSL provides active low output frame sync pulXsS[-FSYNC), which frames the entire
transmitted XSL data packet.

CLKXO0

XSL-CLK
XSL-CLK_POL=0
XSL-CLK_FRM=0

A) Continuous XSL serial clock with active falling edge polarity.

CLKXO0

XSL-CLK
XSL-CLK_POL=1
XSL-CLK_FRM=0 |

B) Continuous XSL serial clock with active rising edge polarity.

|
CLKXO0

XSL-FSYNC —I I

XSL-CLK

XSL-CLK_POL=0 ‘”||””””””””"””“

XSL-CLK_FRM=1

C) Framed XSL serial clock with active falling edge polarity.

CLKXO0

XSL-FSYNC —| I
\
XSL-CLK i

XSL-CLK_POL=1 ‘”||””””””””"””“
XSL-CLK_FRM=1 ‘

D)

Framed XSL serial clock with active rising edge polarity.

Fig. 2-5. Polarity and framing of output XSL serial clock.
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|
XSL-CLK
(XSL-CLK_POL=0)
|

XSL-FSYNC |

14 bits
|

A) 14-bit output XSL-DATA format

XSL-CLK
(XSL-CLK_POL=0)

XSL-FSYNC

22 bits

|

T

I
XSL-DATA m

|

B) 22-bit output XSL-DATA format

XSL-CLK
(XSL-CLK_POL=0)

XSL-FSYNC

30 bits

N)
d
|

C) 30-bit output XSL-DATA format

Fig. 2-6. Timing diagram for XSL transmission.

2.5 Construction

T/SDAS-DDC1 DCM (fig.1-1, fig.A-1) meets standard SIOX rev.B daughter-card form-factor. Construction
of T/SDAS-DDC1 DCM assumes that hoSORNADO DSP system witlT/SDAS-DDC1 DCM installed fits
into one ISA-bus slot of PC chassis.

Connection of T/SDAS-DDC1 DCM to external analog 1/O world is performed via the on-board JP1
connector, which is available via rear panel of host PC/8DAS-DDC1 is installed ontofORNADO DSP



28 T/SDAS-DDC1. User’s Guide.

system for PC). CompatiblE’X-DDC1/C cable is provided as standard witi'SDAS-DDC1 DCM. Optional
external IF amplifierT/X-DDC/AFE-xx DCM can be connected directly to the JP1 connectof/SDAS-
DDC1 DCM.
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Chapter 3. Installation

This chapter contains information for installation and configuratiofy8ODAS-DDC1 DCM.

3.1 Installation

T/SDAS-DDC1 DCM installs as SIOX daughter-card DCM omMO®RNADO DSP systenmainboard.

For installation of T/SDAS-DDC1 DCM into SIOX site of TORNADO DSP system follow the
recommendations below (fig.3-1):
1. Switch off the power of host PC.
2. RemoveTORNADO mainboard from PC slot.
3. TakeT/SDAS-DDC1 DCM and slant it for about 3040° degrees refer ttiORNADO mainboard.
Insert JP1 external 1/0 connector@SDAS-DDC1 DCM into the corresponding hole of mounting
bracket of TORNADO DSP system.

(TORNADO-Sl mainboard )
(T/SDAS-DDCl Daughter-Card Module ]

T/SDAS-DDC1
on-module
external signals 1/0
connector

Moving Direction for
Installation of T/SDAS-DDC1
Module

(TORNADO-Bl mainboard SIOX I/F site header )

Fig. 3-1. Installation of T/SDAS-DDC1 DCM into SIOX site of TORNADO DSP system.

4. RotateT/SDAS-DDC1 DCM around mounting bracket and allocate pin #1 of JP2 connector of
T/SDAS-DDC1 DCM against pin #1 of SIOX interface headerT@RNADO mainboard.
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CAUTION

Female connector of host SIOX interface has 20 pin@RNADO-
31/312/31M/32L/32L X/E31 DSP systems and controllers and 26 pinsTiOoRNADO-
30/54x/6x/E6x/E54x DSP systems and controllers. Pin #1 of host SIOX site connectdfs
always fit into the same physical position BORNADO DSP systems and controllers.

Pin #1 of SIOX connector af/SDAS-DDC1 DCM must always plug into pin #1 of host
SIOX site connector not regarding type of hBEIRNADO DSP systems or controller.

Missing doing this will result in damage ®fSDAS-DDC1 DCM and/or hosTORNADO
hardware.

8.

9.

Safely plug-in SIOX male header 8fSDAS-DDC1 DCM into SIOX female header GFORNADO

DSP system.

Screw external analog I/O connector shell/@#DAS-DDC1 DCM to the mounting bracket of
TORNADO DSP system.

Configure on-board jumpers J1 and J2 for selection of desired host SIOX interrupts for DIO-0 and
UART (refer to tables 2-5 and 2-6).

Install desired Fs and PROCLK crystal oscillators to on-board sockets S1 and S2 and configure on-
board clock selector jumpers J5 and J6 (refer to tables 2-1 and 2-2).

Configure on-board jumpers J3 and J4 in accordance with desired AC-coupling feature for D/A-1/2
analog output channels (refer to tables 2-3 and 2-4).

10. Install TORNADO board into PC slot and screw it to rear panel of PC.
11. Connect I/O cable to JP1 external analog 1/O connectofSIDAS-DDC1 DCM.
12. Switch on power of host PC.

3.2

Connection to external signal 1/O equipment

Connection ofT/SDAS-DDC1 DCM to external analog I/O equipment is performed by means of on-board JP1
connector (fig.A-1) and external I/O cable set (Appendix C).

CAUTION
It is highly recommended to plug-in and unplug external I/O cable set into/from on-bggrd
JP1 connector of/SDAS-DDC1 DCM when hosTORNADO power is switched off.

The ground signal of/SDAS-DDC1 DCM has no halvanic isolation from hdBDRNADO
and/or PC ground signal and chassis.
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CAUTION

When connecting external analog 1/0 equipmen/®DAS-DDC1 DCM you should be
aware that AIN analog input and AOUT-0/1 analog output&6DAS-DDC1 DCM are DC
coupled. If required, external DC isolation capacitors should be used.
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Appendix A. On-board Connectors and
Jumpers

This appendix contains a summary for the on-board connectors, configuration jumpers and configuratio
switches forT/SDAS-DDC1 DCM.

The on-board sockets, connectors and configuration jumpers are presented at fig.A-1.

J1J2

IRQ-2 3 L.
IRQ-1 2
IRQ-0 1 srpoLar

L ouTpuT
D100 UART i o
SX-RQ SEL & o
22

HSP50214

12395
PDC (s e elfrci JPL
[o @ ®cLkn

osc ext J6
.

PROCLK  CLKIN

Fig. A-1. On-board sockets, connectors and configuration jumpers for T/SDAS-DDC1 DCM.

Al Configuration Jumpers

Table A-1 specifies how to set on-board configuration jumpers.

Table A-1. Configuration jumpers for T/SDAS-DDC1 DCM.

Jumper Description
J1 Host SIOX interrupt line selector for interrupt on DIO-0 1/O. Refer to table 2-6 for more details.:
J2 Host SIOX interrupt line selector for interrupt on UART. Refer to table 2-5 for more details.:
J3 AC coupling for D/A-1 analog output channel. Refer to table 2-3 for more details.:
J4 AC coupling for D/A-2 analog output channel. Refer to table 2-4 for more details.:
J5 PDC PROCLK clock selector. Refer to table 2-2 for more details.:
J6é ADC/PDC sampling frequency (Fs/CLKIN) clock selector. Refer to table 2-1 for more details.:

A2 On-board Connectors

Table A-2 contain the list of on-board connectors.
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Table A-2. On-board connectors of T/SDAS-DDC1 DCM.

Connector description
JP1 External analog 1/O connector.
JP2 SIOX interface site male header. Pinout of JP2 host SIOX connector is presented in the user’s guide of

host TORNADO DSP system or controller, which is used for installation of T/SDAS-DDC1 DCM, and in
Appendix B of this user’s guide.

Pinout for external I/O connector

Pinout of JP1 external /O connector ffSDAS-DDC1 DCM is presented at fig.A-2, and description of

signals is presented in table A-3.

The connector p/n for JP1 is DHA-RA26 female half-pitch connector @K Ltd manufacturer. P/n for
compatible plug-in connector is DHA-PC26. In case customer needs to design his own application specific
cable for connection t8/SDAS-DDC1 DCM, then compatible plug-in connectors for JP2 are available from
MicroLAB Systems upon request.

RS-RI &ﬁi RS-DSR
RS-CTS milt] [J=+23— RS-RTS
RS-RX medlm] [J2im RS-DCD
RS-TX =] [ti= Rs-DTR
pout: =] Lo pouTs
XSL-FSYNC mill] [J=ilie xsi-cLK
DI0-0 =tdl] [=H3— x5L-DATA
GND L2 [—il—GnD
AOUT2 mill] === xPROCLK
AOUT] —blf] [l XFs
GND ] =t GND
12V ] R AIN
+12v _ZQL GND

Fig. A-2. Pinout for JP1 external I/O connector of T/SDAS-DDC1 DCM.

Table A-3. Signal description for JP1 external 1/O connector of T/SDAS-DDC1 DCM.

Signal name type description
AIN Al RF analog input
AOUT-1 AO Analog outputs from channels D/A-1 and D/A-2.
AOUT-2
XFs 3v/5v External ADC/PDC sampling frequency input (FS/CLKIN).
TTL/IN
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XPROCLK 3v/5v External PDC PROCLK input.
TTL/IN
XSL-DATA 3v/5v Serial data, clock and frame sync correspondingly for external serial output link (XSL).
XSL-CLK TTL/OUT
XSL-FSYNC
DIO-0 3v/5v General purpose programmable digital /0 DIO-0.
TTL/OUT
DOUT1 5v General purpose programmable digital outputs DOUT1DOUT2 from UART.
DOUT2 TTL/OUT
RS-TX RS/OUT | RS232C I/O pins from UART.
RS-RX RS/IN
RS-RTS RS/OUT
RS-CTS RS/IN
RS-DTR RS/OUT
RS-DSR RS/IN
RS-RI RS/IN
RS-DCD RS/IN
+12V, -12V - Power supply outputs.
GND - Ground.
Notes:

1. Signal types: A/l - analog input; AO - analog output; TTL/IN - TTL compatible digital input;
TTL/OUT - TTL compatible digital output; RS/IN - RS232C compatible digital input; RS/OUT
- RS232C compatible digital output.

A3 On-board Sockets

Table A-4 contain the list of on-board sockets.

Table A-4. On-board sockets of T/SDAS-DDC1 DCM.

Socket description
S1 DIP-4 socket for installation of ADC/PDC Fs/CLKIN sampling frequency crystal oscillator. Refer to
section 2-1 for more details.
52 DIP-4 socket for installation of PDC PROCLK crystal oscillator. Refer to section 2-1 for more details.
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Appendix B. SIOX Rev.B Interface Site

This appendix contains information aboMORNADO SIOX rev.B interface site specifications. This
description is general to alORNADO DSP systems/controllers/coprocessors, whereas difffi@RNADO
boards with different DSPlgtforms may differ in the number and in the on-board routing of SIOX serial
ports, timer/IO pin specifications. Refer to your particdi@RNADO user’s guide for more details.

B.1 General Description

TORNADO architecture provides expansion of the on-board DSP /O resources via on-bdalrd/Ger
expansion interface sites (SIOX-A and SIOX-B) (fig.B-1), which are designed to carry compatible daughter
card modules (DCM).

| SI0X-A IF
Site Headar

R e

E-Ima Header |

I
I " SI0X-BIF
I

* .. E - T " I -
T (R EL R | 1 TORNADO-5402

X .. DSP System

Y |2 . [ H o
T mm’ i %

1
\
¥

Fig.B-1. TORNADO-54x board with two SIOX sites.

Some TORNADO boards (typicalyTORNADO DSP systems for PC) provide two SIOX interface sites,
whereas otheTORNADO boards (typicallyTORNADO stand-alone DSP controllers and DSP coprocessors)
provide only one SIOX site.

TORNADO SIOX rev.B interface site comprises of signals for one or two SIO-0/SIO-1 logical serial ports,
timers/IO pinsDSP interrupts, and host power supplies.
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CAUTION

In caseTORNADO on-board DSP features two or more on-chipasg@orts (TMS320C30,
TMS320C54x, TMS320C6x), theRORNADO on-board SIOX sites provides two SIO-0 apd
SIO-1 serial ports and the SIOX site headers are 26-pin headers.

In caseTORNADO on-board DSP features only one on-chipasgrorts (TMS320C31,
TMS320C32), therTORNADO on-board SIOX sites provides only one SIO-0 serial po
and the SIOX site headers are 20-pin headers.

Both TORNADO on-board SIOX-A and SIOX-B interface sites feature identical pinout control and may only
differ in the routing of DSP physical s&r ports to SIO-0 and SIO-1 logical serial portsT®RNADO on-

board DSP features two or more on-chipiadgpoorts (TMS320C30, TMS320C54x, TMS320C6x), then DSP
serial ports routing is performed GIORNADO mainboard, and allows simultaneous operation of two or more
SIOX DCM, which are routed to different DSPiaéports.

B.2 SIOX Site Connector and Signals

TORNADO SIOX rev.B interface site comprises of signals for SIO-0 and SIO-1 logical serial PSRspn-
chip TM/XIO-0/1 timers/IO pins, threBSP interrupts, SIOX reset control, and powBW/x12V host power
supplies.

TORNADO on-board SIOX site ¢ onnector with two serial ports

TORNADO on-board SIOX site connector with two serial ports is an industry standard dual-row 26-pin
female header with 0.1"x0.1” pin pattern. Compatible SIOX plug-in part on SIOX DCM should be the industry
standard either 26-pin 0.1"x0.1’male header (in case both SIO-0 and SIO-1 serial ports are utilized on SIOX
plugged-in DCM) or 20-pin 0.1"x0.1"male header (in case only SIO-0 serial port is utilized on SIOX plugged-
in DCM).

SIOX site connector pinout with two serial ports is shown at fig.B-2 and signal specifications are listed in table
B-1.

26
24
22
20

DX1
CLKX1
FSX1

DR1
CLKR1
FSR1

Ll RQ-1
RESET
TM/X10-1
DRO
CLKRO
FSRO
GND
+5v
+12v

oo L8
;’;’% 16
TMIXI0-0 =2
DX0 ==%=
cLkxo =2
FSX0 =2
GND
-5v
-12v

0000000000000
0000000000000

s o
= oo o |~

Fig.B-2. TORNADO on-board SIOX connector pinout with two serial ports (top view).
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TORNADO on-board SIOX site ¢ onnector with one serial port

TORNADO on-board SIOX site connector with one serial port is an industry standard dual-row 20-pin female
header with 0.1"x0.1” pin pattern. Compatible SIOX plug-in part on SIOX DCM should be the industry
standard 20-pin 0.1"x0.1"male header.

SIOX site connector pinout with one serial ports is shown at fig.B-3 and signal specifications are listed in tabl

B-1.

o om-
RQ-0 =1oTOQ  OTf= IRO-L
IRQ-2 =13 O O e RESET
TM/XI0-0 0o O TM/X10-1
px0 =20  O= pro
CLKX0 =2Q Q=== CLKRO
FSX0 =0 O+— FsRO
GND O O=— oo
-5v 2 O O 3 +5v
2y =20 O=— +12v

Fig.B-3. TORNADO on-board SIOX connector pinout with one serial port (top view).

SIOX site signal description

Description for SIOX interface site signals is presented in table B-1.

Table B-1. SIOX interface signal description.

SIOX signal name signal description
type
SIO-0 port control
DX0 O/z Data, frame synchronization and serial clock signals for transmitter of SIO-0 port of SIOX
FSX0 11012 site..
CLKX0 1/10/z2
DRO | Data, frame synchronization and serial clock signals for receiver of SIO-0 port of SIOX
FSRO 11012 site..
CLKRO 1/10/zZ
SIO-1 port control
(available in SIOX site connector with two serial ports only)
DX1 O/z Data, frame synchronization and serial clock signals for transmitter of SIO-1 port of SIOX
FSX1 11012 site..
CLKX1 1/10/Z
DR1 | Data, frame synchronization and serial clock signals for receiver of SIO-1 port of SIOX
FSR1 11012 site..
CLKR1 1/10/zZ




B-4

T/SDAS-DDC1. User’s Guide.

DSP Timers/IO, DSP Interrupt Requests and SIOX Reset
TM/XIO-0 11012 This signal is typically connected to the DSP on-chip timer-0 1/O pin and can be software
configured by DSP as either timer or /O pin.
TM/XIO-1 11012 This signal is typically connected to the DSP on-chip timer-1 1/O pin and can be software
configured by DSP as either timer or /O pin.

RESET o Active low SIOX reset signal. Some TORNADO boards (for example TORNADO-3x
boards) wires this signal directly from the DSP reset signal and SIOX plugged-in DCM
reset is performed simultaneously with TORNADO on-board DSP reset, however other
TORNADO boards (for example TORNADO-54x/6x etc. boards) features dedicated
SIOX site reset signal, which is controlled by TORNADO on-board DSP for better
synchronization between the DSP software and SIOX DCM operation.

IRO-0, IRO-1, I Active low external interrupt request lines for TORNADO on-board DSP. These line are
pulled up.

IRQ-2

Power Supplies

GND Ground.

+5v +5v

+12v +12v

-5v -5v

-12v -12v

Note: 1. Signal type is denoted as the following: /- input, O - output, Z - high impedance.
1.  Alllogical signal levels and load currents correspond to that for CMOS/TTL signals.
SIOX site signal | evels

Signal levels for SIOX interface signals correspond to that for the CMOS/TTL signalgywthma and
lo=-0.3ma load currents.
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CAUTION

SomeTORNADO boards TORNADO-3x/542L/E31) provide SIOX interface signal levels
for CMOS/TTL only, whereas othafORNADO boards TORNADO-54xx/6x/E6x/P6X)
provide SIOX interface signal levels universal for both 3V TLL and standard TTL. Refg[ to
documentation for your particuldiORNADO board for information about SIOX interface

signal levels.

B.3 Physical Dimensions for SIOX DCM

Physical dimensions for SIOX DCM are presented at fig.B-4. This information is intended for those customers
who need to design customized SIOX daughter-card modules.

0.700*
SIOX < »
Connector PLULIEN max 0.200* <
3 o -
R T |
,,,,,,,,,,,, J\v\ . 23‘ } User
Pinl |3 | Installed
! Components
o |
[ — |
i |
i I O 2 |
% | ° |
|
| |
0.350" | I - |
T » |
I _ N A |
[ 4 |
‘ [
1.650 ... 3.000“
< 110 Signals

Connector

SIOX connector: 20-pin or 26-pin straight dual-row mail header
(0.025" Sq., 0.1“x0.1" pattern)

Recommended connector for Analog I/0: DDK DHA-RC14-R 122N

DDK DHA-RC20-R 122N
DDK DHA-RC26-R 122N

Fig.B-4. Physical dimensions for SIOX DCM.
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Appendix C. T/X-DDC1/C Cable

This appendix contains description fBfX-DDC1/C cable set (fig.C-1), which comes standard Witl§DAS-
DDC1 DCM and is used for connection to external signal sources and peripherals using industry standard e
connectors.

" TISDAS-DDC1 '
TIH-DDECAIC
Daughter-card =¥
M lcdule —|__cable

Fig.C-1. T/SDAS-DDC1 DCM with T/X-DDC1/C cable.

T/X-DDC1/C external 1/0 cable set fof/SDAS-DDC1 DCM plugs into the JP1 connector BfSDAS-
DDC1 DCM and splits I/O signals of JP1 external I/O connector into several functional groups via industry-
standard end connectors in order to simplify connection to external analog I/O equipeDDC1/C cable
set comprises of the following end connectors (refer to Appendix C for more details):
* RF-AIN BNC coax connector for RF analog signal input
* two AOUT-0..1 analog output RCA jacks for external gain control, phones, and general purpose
analog output
* D-Sub DB-9 male 9-pins connector for RS232C interface, which meets the industry-standard pinout
for PC COM ports
* high-density D-Sub DBH-15 female 15-pins connector (compatible with connectors for PC VGA
monitors) for auxiliary signal I/O and power output.

Fig.C-2 shows generic schematic diagranTAt-DDC1/C cable forT/SDAS-DDC1 DCM. Signal notation is
the same as used for JP1 external 1/O connector in table A-3.
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Fig.C-2. Schematic diagram of T/X-DDC1/C cable.



