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CAUTION

dupma Mukpol/IA6 Cucmemc Jimd (MJIC) octaBnseT 3a cob6oi NMpaBoO BHOCUTH NOObIe M3MEHEHUSI N NpeKpaLlaTh BbIMyCK U1
noadepXky nobbix U3genuii U NporpaMMHOro oGecrneyeHusl, YNoMUMHaeMblX B HacTosieM [OKymeHTe, 6e3 Kakoro-nmbo
npeaBapuTENbHOTO YBEAOMITEHUS, €ClNM MHOe cheumanbHo He oroBapuBaeTcs. MJ/IC pekomeHOyeT CBOMM MoKynaTensim
nosb30BaTbCH NOASNMHHBIMUA U CaMbIMU NOCHEAHUMU BEPCUAMU (PUPMEHHBIX MHEDOPMALIMOHHBIX JOKYMEHTOB U OCYLLECTBNSATH
npeaBapuTenbHOE KOHCYNbTUpOoBaHMe ¢ MpMOii nepen pasMelleHMeM 3akasa, YToObl GbiTb YBEpeHHbIM, YTO HacTosLas
MHopMaLms 4OCTOBEPHA 1 NPUMEHUMA Ha TEKYLLMIA MOMEHT.

MIJIC rapaHTUpyeT KayecTBO M COOTBETCTBME TEXHUYECKUX NapaMeTpoB NOCTaBMSEMON NPOAYKLMN NPUBEAEHHON TEXHUYECKON
cneumncurkaumn. Besikoe TecTupoBaHWe 1 NpoBepka NpoayKUMKU NPoM3BOASATCA UPMON B CTENEHN U 06beMax, HE0BX0OAMMbIX
ANsi NOAAEPXKKN HacTosiLel rapaHTun. Kakoe-nnbo AononHUTensHoe TeCTUPOBaHMe 1 NpoBepka NpoayKumMn Ha COOTBETCTBUE
ApYyrim TpeBGoBaHWsIM NPOBOASTCS NULLL U TOMBbKO B CRyYasiX, BbINOMHAEMbIX MO CrieuManbHbiM 3akasam, unu Toraa, korga ato
cneumarnbHO OroBapuBaeTcsl.

MJIC He HeceT HVKaKoOW OTBETCTBEHHOCTM 3a MPaBUIIbHOCTb (PYHKLMOHMPOBaHUS U paboTocnocobHOCTb 06opyAoBaHUsS U
nporpaMMHoro obecneveHusi, pas3paboTaHHOrO W W3rOTOBMEHHONO C MPUMEHEHUEM MPOAYKUUM (UM OTAENbHbIX ee
KOMMOHEHTOB) OMPMbIl, €CNN 3TO HEe MNOATBEPXKAEHO cneunanbHbIM UpMeHHbIM cepTudmkaTtom MJIC.

Mpoaykuus MJIC He npegHasHaveHa Ans MPUMEHEHMs B annapaTtype, CucTemMax Wnu u3genuax Ans Mnoaaepku
XusHuaestensHocTu. MNpumeHenne npoaykumm MJIC B Takom o6opyoBaHUM KaTeropuyeckn 3anpelleHo 6e3 crneumansHoro
nMcbMeHHOro noatesepxedeHus ot MJIC nnu opurnHansHoro mpmeHHoro ceptudmkata MJIC.

IMPORTANT NOTICE

Hactosilas npoaykumsi npedHasHadeHa [Ansi WUCNOMb3oBaHUsi B cocTaBe abopaToOpHOro TECTOBOTO U Hay4HO-
uccneposatensckoro obopyanoBaHusi. MJ/IC He HeceT OTBETCTBEHHOCTU 3a PabOTOCMOCOGHOCTL HACTOSsILLEN NPOAYKUMU B
coctaBe ppyroro Tuna obopyaoBaHVUA W/WNM B OTMUYHBIX OT CNeuMUUMPOBAaHHBIX YCMOBUSX aKkcnnyaTauuu. [lpu
NOBPEXAEHUSIX HACTOSILLEN NPOAYKLMM, BbI3BaHHbLIX €€ NPUMEHEHNEM B COCTaBe ApYroro Tuna obopyaoBaHus U/unm ycrnosui
aKcnnyaTaumm, rapaHTuinHble oba3aTenbCcTBa aHHynvpyTcs 6e3 kakoro-nmbo BosmelleHns yliepba n peMOHT NPON3BOANTCA
3a CYeT nokynaTensi.

HacTrosiwas npoaykuus reHepupyeT, UCMonb3yeT U MOXET M3nyyaTb PafuMovacTOTHYIO 3HEPruio, KoTopasi MOXeT co3faBaTb
paaMoyacToTHbIE MOMeXW Ansi ApYyroi annapaTtypbl, HECMOTPS Ha BCE KOHCTPYKTUMBHbLIE U APYrMe Mepbl, MPEANPUHSTLIE ANA
MWHUMU3aLMK co3aaBaemMblx nomex. OgHako, B Criyyae BO3HUKHOBEHWS Momex Afs paboTbl Apyroi annapatypbl nokynartenb
[OIMKEH CaM 1 3a CBOW CYET NPUHATL MEPbI A4S UX YCTPAHEHUS UMM YMEHDBLLEHUSI.

ITEMS OF LICENSE AGREEMENT

Hukakme 4acTu HacTosiiero [OKyMeHTa, annapaTHble W NporpamMHble 4acTW HacTosieWd MpoayKuMu He MoryT ObiTb
peaccembnupoBaHbl, peTpaccMpoBaHbl M/ 3MEHEHbI C LieNblo BOCCTAHOBMEHNS UMMM U3MEHEHNSI 3MNEKTPUYECKON CXEMBbI,
KOHCTPYKLMKM, anroputma paboTbl Unu npuHUmMna gyHKUMOHMPOBaHNUSA NobbiMW MeTodamu, BOCNPOM3BEAEHbI, CKOMMPOBaHBI,
3anoMHeHbl B apxvBax C BO3MOXHOCTbIO BOCMPOM3BEAEHWs, a Takke nepedaHbl NO CpeAacTBam CBA3WM B MoboMm Buae u
nobbiMu MeTogamu, Byab TO SMEKTPOHHbIE, MEXaHWYeckue, KonupoBarnbHble, oTorpaduyeckme, aanucbiBatoLLme Unu apyrve,
6e3 npeaBapuUTENBLHO BbIAAHHOIO (PUPMEHHOTO NMUCbMEHHOTO pa3spelleHust ot M/IC. HapylueHre HacTosLWEro NONOXEHUsI BHE
3aBVICUMMOCTU OT MPUOBPETEeHNs HacTosLe NPOAYKUMM W/UnM OOKYMEHTa TPaKTyeTCs Kak HapylleHue aBTOpCKWX Mnpas u
npecneayeTcsi no 3aKoHy.

MpuobpeTeHne HacTOsILLEN NPOAYKLUMM aBTOMaTUYeCKu O3HayaeT cornacue Mokynatens C MOMOXEHUAMU JIMLEH3NOHHOO
cornalleHusi, paBHO Kak U APYrMMU MOMOXEHUSMU 3aKkoHa 06 aBTOPCKMX MpaBax. HapylueHne HacTOsILLMX NONOXKEHUI, paBHO
KaK 1 ApYrvx NosioXeHwi 3akoHa 06 aBTOPCKMX NpaBax, TPAKTYeTCs kak HapyLUeHVe aBTOPCKWX Npas, NpecneayeTcs no 3aKoHy
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About this Document

This user’s guide contains description for T/SDAS-AD1/14/300K-DA1/16/300K AD/DA SIOX daughter-card
DCM (DCM) for TORNADO DSP systems/controllers/coprocessors from MicroLAB Systems Ltd.

This document does not include detail description neither for TORNADO systems, nor for TI DSP and
corresponding software and hardware applications. To get the corresponding information refer to the following
documentation:

1. TMS320C3x User’s Guide. Texas Instruments Inc, SPRU031C, USA, 1992.

2. TMS320C54x. CPU and Peripherals. Reference Guide. Texas Instruments Inc,
SPRU131D, USA, 1997.

3. TMS320C6x. CPU and Instruction Set. Reference Guide. Texas Instruments Inc,
SPRU189C, USA, 1998.

4. TORNADO-3x. User’s Guide. MicroLAB Systems, 1998.

5. TORNADO-P33. User’s Guide. MicroLAB Systems, 2000.

6. TORNADO-54x. User’s Guide. MicroLAB Systems, 1998.

7. TORNADO-6x. User’s Guide. MicroLAB Systems, 1998.

8. TORNADO-P6x. User’'s Guide. MicroLAB Systems, 1999.

9. TORNADO-PX31DP. User’s Guide. MicroLAB Systems, 1996.

10. TORNADO-SX30. User’s Guide. MicroLAB Systems, 1996.

11. TORNADO-E31. User’'s Guide. MicroLAB Systems, 1996.

12. TORNADO-E33. User’s Guide. MicroLAB Systems, 2000.

13. TORNADO-EL31. User’s Guide. MicroLAB Systems, 1996.

14. TORNADO-E6x. User’s Guide. MicroLAB Systems, 1998.

Warranty

All hardware and software products purchased from MicroLAB Systems Ltd are guaranteed against damages
during one year after shipment. MicroLAB Systems Ltd guarantees free of charge repair or replacement for the
manufacturer caused damaged products during warranty period. Software updates will be also sent free of charge
to the customer during warranty period.

Product registration procedure

MicroLAB Systems strongly recommends that you register each of your purchased hardware/software product in
order to get free product updates and free technical support within the warranty period.

The registration procedure is as easy as the following:

e Openthe PRODUCT REGISTRATION FORM, which is contained in the REGISTER.TXT text file
available either on the MicroLAB Systems ‘ Technical & Programming Guide’ CD-ROM or from the
MicroLAB Systems FTP-site. If you are unable to locate the REGISTER.TXT file, then call/email to
MicroLAB Systems.

» Fill inthe applicable fields of the PRODUCT REGISTRATION FORM. It isimportant that you will to
specify your name, post address, phone/fax, email address, purchased product name and serial number,
and the product reception date.

e Return the PRODUCT REGISTRATION FORM to MicroLAB Systems either via email, fax or
regular mail.



Note, that all product purchased from MicroLAB Systems shall be registered within 90 days after the date of the
shipment.

If you need assistance, documentation or information...

Should you need technical assistance for purchased MicroLAB Systems Ltd products or if you want to order
additional documentation or get latest information about MicroLAB Systems Ltd products, please call, fax or
mail to MicroLAB Systems Ltd customer support service:

address: 59a Beskudnikovsky blvd, 127486, Moscow, RUSSIA.
MicroLAB Systems Ltd
phone/fax: +7-(095)-485-6332
information request:  info@mlabsys.com
technical support: techsupport@mlabsys.com
VWAV http://www.mlabsys.com
FTP: ftp://ftp.mlabsys.com
Trademarks

TORNADO-3x, TORNADO-4x, TORNADO-54x, TORNADO-6x, TORNADO-P6x, TORNADO-P3x,
TORNADO-PX, TORNADO-SX, TORNADO-E, TORNADO-EL, MIRAGE-510DX, UECMX, MX-Link are
trademarks of MicroLAB Systems Ltd

TMS320, XDS510 aretrademarks of Texas Instruments Inc

Other trademarks and company names used are trademarks of their respective holders.
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Chapter 1. Introduction

This chapter contains general description for T/SDAS-AD1/14/300K-DA1/16/300K SIOX daughter-card
module (DCM) for TORNADO DSP systems/controllers/coprocessors.

1.1 General Information

T/SDAS-AD1/14/300K-DA1/16/300K DCM (fig.1-1) is a high-accuracy and high-speed AD/DA
instrumentation SIOX (serial 1/0O expansion) DCM with one A/D channel and one D/A channel, which can be
used with TORNADO DSP systems, TORNADO-E stand-alone DSP controllers and TORNADO-PX/SX DSP
coprocessors from MicroLAB Systems Ltd.

Although T/SDAS-AD1/14/300K-DA1/16/300K DCM has been designed for high-accuracy high-speed single-
channel AD/DA instrumentation applications, it can be used for many other applications with similar
requirements for the AD/DA front-end.

SIOE mrierisce aiis
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]
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[

Fig. 1-1. T/SDAS-AD1/14/300K-DA1/16/300K DCM.

Installation

T/SDAS-AD1/14/300K-DA1/16/300K DCM ingtals as SIOX DCM (fig.1-2) into the SIOX site onto
TORNADO DSP mainboard. If required, the T/SU-X SIOX extender can be used for remote connection to
SIOX interface of TORNADO mainboard.
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" Extemal IO
Cable Set

Fig. 1-2. T/SDAS-AD1/14/300K-DA1/16/300K DCM installed onto TORNADO-54x mainboard with
external 1/O cable set.

Overview

T/SDAS-AD1/14/300K-DA1/16/300K DCM comprises of one A/D and one D/A channels of instrumentation
quality and features:

*  one 14-hit 300ksps ADC

« four 16-bit 300ksps DAC

»  programmable high-resolution sampling frequency generator

e control unit.

On-board A/D and D/A channels feature 14-bit and 16-bit resolution correspondingly, excellent linearity, low
THD, and up to 300ksps sampling frequency.

On-board sampling frequency (period) generator of T/SDAS-AD1/14/300K-DA1/16/300K DCM can be
software programmed to any value in the range 47 Hz .. 300 kHz with high sampling period resolution. Also,
either external sampling frequency input or output of any host SIOX interface timers can be selected as the
sampling frequency source.

T/SDAS-AD1/14/300K-DA1/16/300K DCM operates in “ASYNC” and “SYNC” modes, allows individual
programmable enable for A/D and D/A channelsin “ASYNC” mode, and features synchronous sampling of A/D
and D/A channelsin“SYNC” mode.

External signal I/O

Connection of T/SDAS-AD1/14/300K-DA1/16/300K DCM to external analog I/O world is performed via the
on-board /0 JP2 connector, which is available via rear panel of host PC (if T/SDAS-AD1/14/300K-
DA1/16/300K DCM isinstalled onto TORNADO DSP system for PC).
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Applications

T/SDAS-AD1/14/300K-DA1/16/300K AD/DA DCM has been designed for high-accuracy high-speed single-
channel instrumentation applications as well as for other general signal processing applications (biomedical,
speech/audio, etc), which feature similar AD/DA requirements.

1.2 Technical Specifications
The following are technical specifications for T/SDAS-AD1/14/300K-DA1/16/300K AD/DA DCM for

temperature of external environment +25°C.

parameter description parameter value
A/D channel:
number of ADC channels 1
input signal range +5V +£0.2%
input impedance for analog inputs 1 MOhm
resolution 14 bits
zero offset error +10 mV max

differential nonlinearity

integral nonlinearity

+1.5 LSB (typ)

+2 LSB (typ)

THD -85 dB (typ)
A/D conversion time 2.8uS

A/D input tracking time 400 nS min
analog input buffer settling time 2 us (typ)

D/A channel

number of DAC channels

output signal range for LINE-OUT output
resolution

zero offset error

differential nonlinearity

1

+(5V3mV)@ 5kOhm
16 bits

+1 mV max

+1/2 LSB (typ)
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integral nonlinearity +0.02% FSR (typ)
output voltage settling time 2 us (typ)

Programmable Sampling Frequency Generator (PFG)

output frequency range for sampling frequency generator 47 Hz .. 300 kHz
reference clock frequency 10 MHz

stability of reference clock frequency + 50 ppm

PLL lock time to 0.1% of output clock frequency <200 uS

period jitter + 40 pS (MSV)

+ 120 pS (absolute)

common parameters:

AD/DA conversion time in “ASYNC” mode 3.2uS (D/A)
3.4 uS (A/D)
AD/DA conversion time in “SYNC” mode 3.2uS
sampling frequency synchronization jitter in “SYNC” mode 200 nS max
maximum clock frequency at external sampling frequency input and < 294 kHz

at the SIOX TM/XIO (timer) output pin when those are configured as
sampling frequency source in “SYNC” mode

number of bits in SIO-0 transmitter data packet 32 bits @ “ASYNC” mode
16 bits @ “SYNC” mode
number of bits in SIO-0 receiver data packet 16 bits
serial clock for SIO-0 transmitter (generated by DCM) 10 MHz
serial clock for SIO-0 receiver (generated by DCM) 5 MHz
logical low level for external clock frequency input <06V
logical high level for external clock frequency input =224V
physical and power:
Dimensions 55mm x 58mm

(SIOX rev.B DCM)

power consumption via SIOX I/F +5v @ 100mA
+12v @ 50mA
-12v @ 35 mA
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Chapter 2. Technical Description

This chapter contains detail technical description for architecture and construction of T/SDAS-AD1/14/300K-
DA1/16/300K SIOX AD/DA DCM.

2.1 Block Diagram
Basic configuration and connectivity of T/SDAS-AD1/14/300K-DA1/16/300K DCM is presented at fig.2-1.

JP2 JP1
External Signal 1/10 SIOX Interface Site
Connector Male Header

P S — o Control DX0
Analog Input Section | e 12
9 Unit DRO

| } > 11
AIN o1 ADC | CLKRO,| o
| | cLKX0)

e - FSXQ

|
2 |
AOUT «<— DAC TM/XIO-0
| <
| . 13

< 8
|
| « 14
|
| Analog Output Section | _ XRESET 15

———————————————————— - FSRO,),
TM/XIO-1

+12v
it
+5v
<V

S

o

<

=

N
awN =

=

_swi-2
1 TM/XIO-0/1
| o | Mode Control

_ Selector

ol

SWi1-1
14 - - - - Selector for
XFs o > 3 | “ASYNC-only” Mode
I I or
9 13041??27183 1 | | Software Programmable
o "1~ Operation Mode

Fig. 2-1. Block diagram of T/SDAS-AD1/14/300K-DA1/16/300K DCM.

T/SDAS-AD1/14/300K-DA1/16/300K DCM ingtalls as SIOX (seria /O expansion interface) DCM onto
TORNADO mainboard and assumes that communication with TORNADO on-board DSP is provided via the
DSP on-chip seria port.

T/SDAS-AD1/14/300K-DA1/16/300K DCM comprises of:
» analog input section, which includes 14-bit 300ksps ADC and input analog buffer
e analog output section, which includes 16-bit 300ksps DAC and output analog buffer
»  programmable sampling frequency generator (PFG)
e control unit (CU)
*  host SIOX interface header for installation onto TORNADO DSP systems.
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analog input section

Anaog input section of T/SDAS-AD1/14/300K-DA1/16/300K DCM includes one A/D channel, and is
designed for analog-to-digital conversion of input analog signa from analog input (AIN) and further
transmission of digital code to the receiver of SIO-0 port of host SIOX interface of TORNADQO DSP system.

Analog input section comprises of the following components:
* input analog buffer (A-IN)
e 14-bit 300ksps analog-to-digital converter (ADC).

The A-IN input analog buffer is designed for interfacing to external +5 V analog input signals and feature high
input impedance 1 MOhm and over-voltage protection at +12.5 V signal level. The settling time for analog input
buffer is typically 2 us to 0.01% accuracy. The AIN analog input is DC coupled with the ADC input and can
process external DC/AC analog signals.

The ADC chip of analog input section of T/SDAS-AD1/14/300K-DA1/16/300K DCM is 14-bit 300ksps ADC,
which features excellent linearity and high-accuracy at high conversion rates. ADC transfers data in serial format
via CU to the receiver of SIO-0 port of host SIOX interface of TORNADO DSP system.

analog output section

Analog output section of T/SDAS-AD1/14/300K-DA1/16/300K DCM includes one D/A channel, and is
designed for conversion of digital code from transmitter of SIO-0 port of host SIOX interface of TORNADO
DSP system into output analog signal (AOUT)).

Analog output section comprises of the following components:
» 16-bit digital-to-digital converter (DAC)
» output analog buffer (A-OUT)

The analog output section of T/SDAS-AD1/14/300K-DA1/16/300K DCM includes 16-bit 300ksps DAC,
which features excellent linearity and high-accuracy at high conversion rates. Input data for DAC is unpacked by
CU from the serial data stream from the transmitter of SIO-0 port of host SIOX interface of TORNADO DSP
system.

A-OUT analog output buffer provides +5 V analog output and is used for interfacing to external low-impedance
loads with minimum signal distortions.

operation modes

T/SDAS-AD1/14/300K-DA1/16/300K DCM can operate in the following modes:
e« “ASYNC" (asynchronous) mode, which can be used for asynchronous software initialized A/D and
D/A conversions at reduced data rate, and to configure T/SDAS-AD1/14/300K-DA1/16/300K DCM
for operation in “SYNC” mode
* “SYNC” mode, which provides AD/DA signal acquisition at full sampling rate and synchronous
sampling of A/D and D/A channels, and with hardware generated sampling frequency with low
sampling period jitter.

Setting of particular operation mode can be done by means of on-board SW1-1 and SW1-2 switches and
software programmable TM/X10-0/1 SIOX timer output pinsin accordance with table 2-1.
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Table 2-1. Operation mode programming.
SW1-1 TM/XI0-0 TM/XI0-1 TM/XIO timer output operation
switch output pin output pin | of host SIOX I/F, which can be used mode
state of host of host as sampling frequency source in
SIOX I/F SIOX I/F “SYNC” mode in case
{FS_SEL1, FS_SELO0} bits of
CNTR_RG_WR_CMND command
are set to the {0,1} state
SW1-1 [ Swi-2
“ASYNC’-only operation mode
OFF X X X - “ASYNC”
Software programmable operation mode
ON OFF 0? X TM/XIO-1 “ASYNC”
12 X TM/XIO-1 “SYNC”
ON ON X 0¥ TM/XI0-0 “ASYNC”
X 1% TM/XI0-0 “SYNC”
Notes: 1. Logical states: ‘0’ - logical ‘0’; ‘1’ - logical ‘1’; ’x’ - don’t care.

2. SIOX TM/XIO-0 pin must be configured as output pin.

3. SIOX TM/XIO-1 pin must be configured as output pin.

4. Highlighted configuration corresponds to default factory setting and is set on
SIOX reset condition.

SW1-1 is used to select between either “ASYNC”-only operation mode (SW1-1 is in the OFF state) and
software programmable operation mode (SW1-1 isin the ON state). SW1-2 is used only in case SW1-1isin the
ON state, and defines SIOX TM/XIO pin (#0 or #1), which will be used for software selection between
“ASYNC” and “SYNC” mode.

CAUTION

In case SW1-1issetinthe ON state and SW1-2 is in the OFF state, which corresponds to
software programmable “ASYNC”/”SYNC” mode via SIOX TM/X10-0 pin signal, then
TM/X10-0 pin must be configured as output pin by host TORNADO on-board DSP.

In case SW1-1issetinthe ON state and SW1-2 isin the ON state, which corresponds to
software programmable “ASYNC”/”SYNC” mode via SIOX TM/XI0O-1 pin signal, then
TM/XI10-1 pin must be configured as output pin by host TORNADO on-board DSP.

“ASYNC” mode must be used for those DSP applications, which either require eventual A/D and D/A
conversions only, or do not require stable hardware defined sampling frequency with low sampling period jitter.
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The A/D and D/A sampling event for “ASYNC” mode is defined by the DSP generated active FSX condition,
i.e. by transmission of DAC_WR_CMND and ADC_RD_CMND software commands over SIO-0 port of SIOX
interface, which simplifies programming of DSP software applications. Refer to the corresponding section below
in this chapter for more details.

“SYNC” mode must be used for those DSP applications, which require stable sampling frequency with low
sampling period jitter. The sampling frequency for “SYNC” mode can be defined from different hardware
sources. Programming of DSP software applications for “SYNC” mode typically requires either interrupts or
DMA programming, and is more complicated than that for “ASYNC” mode. Refer to the corresponding section
below in this chapter for more details.

sampling frequency generator (PFG) and sampling frequency selector for “SYNC” mode

T/SDAS-AD1/14/300K-DA1/16/300K DCM features programmable AD/DA sampling frequency source
selector, which allows to select the source for sampling frequency clock in “SYNC” mode from the following
Sources:

»  software programmable sampling frequency generator (PFG), which alowsto set output sampling
frequency clock within the 47 Hz .. 300 kHz range with high resolution. PFG can be programmed via
PFG_WR_CMND command in“ASYNC” mode.

e externa sampling frequency input (XFs), which is available via JP2 external signal 1/0O connector

*  TM/XIO-0/1 pin (host DSP timer output) of host SIOX interface of TORNADO DSP system.

Particular sampling frequency source selection for “SYNC” mode is performed by the { FS_SEL-1, FS_SEL-
0} bitsof CNTR_RG_WR_CMND command in “ASYNC” mode.

control unit (CU)

On-board Control Unit (CU) of T/SDAS-AD1/14/300K-DA1/16/300K DCM provides DCM configuration via
a set of commands in “ASYNC” mode and generates corresponding timing and provides serial data-path
handling during “ASYNC” and “SYNC” operation modes.

2.2 “ASYNC” Operation Mode

“ASYNC” mode of T/SDAS-AD1/14/300K-DA1/16/300K DCM must be used for asynchronous software
initialized A/D and D/A conversions at reduced data rate and to configure DCM for operationin “SYNC” mode.

setting “ASYNC” operation mode

“ASYNC" mode can be set either in case on-board SW1-1 switch is set to the “ASYNC”-only mode state (table
2-1), or in case on-board SW1-1 switch is set to the software programmable operation mode state and the
corresponding TM/XI10 line, which is selected via SW1-2 switch, isset tothe ‘0’ state.

general description

When configured in “ASYNC” mode, T/SDAS-AD1/14/300K-DA1/16/300K DCM interprets incoming data
from the transmitter of SIOX SIO-0 port as commands, and decodes and executes received command during its
reception.
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The following is the list of commands for “ASYNC” mode, which are described in details in the corresponding
subsections later in this section:
e DAC_WR_CMND command, which is used to write datato DAC
* CNTR_RG_WR_CMND command, which is used to write control register
e PFG_WR_CMND command, which is used to configure on-board PFG
» ADC_RD _CMND command, which isused to initialize A/D conversion and to transmit ADC datato
the receiver of SIOX SIO-0 port. This command can be a part of (ORed with) any of the above
commands.

Transmitted command is decoded using bits D31, D30 and D29 of command data word. Bit D31 corresponds to
the ADC_RD_CMND command and allows to initialize A/D conversion and to transmit ADC output data back
to host DSP via the receiver of SIOX SIO-0 port. Bits D30 and D29 are used to decode other commands
(DAC_WR_CMND, CNTR_RG_WR_CMND and PFG_WR_CMND), which are used to load incoming data
to the on-board DCM resources, i.e. to load DAC data and to configure DCM for operation in “SYNC” mode.
Therefore, A/D conversion can be performed in parallel with reception and execution of other commands.

There is no hardware generated sampling frequency source for “ASYNC” mode. Data transmission in “ASYNC”
mode over transmitter of SIOX SIO-0 port can be initiated by host DSP only, and active frame synchronization
pulse (FSX) denotes transmission of new command. ADC sampling period is defined as the time interval
between sequential A/D conversion cycles, whereas DAC sampling period is defined as the time interval
between sequential D/A conversion cycles.

serial data word formats for “ASYNC” mode

When configured in “ASYNC” mode, T/SDAS-AD1/14/300K-DA1/16/300K DCM requires that incoming
command, which is transmitted over transmitter of SIOX SIO-0 port, has 32-bit data format.

ADC data, which is transmitted from T/SDAS-AD1/14/300K-DA1/16/300K DCM to the receiver of SIOX
SIO-0 port during execution of ADC_RD_CMND command, has 16-bit data format.

DAC_WR_CMND command for writing to DAC

DAC_WR_CMND command must be used for writing to DAC and to start D/A conversion in “ASYNC” mode
of T/SDAS-AD1/14/300K-DA1/16/300K DCM.

DAC_WR_CMND command can also include ADC_RD CMND command in order to initialize A/D
conversion and transmit ADC data to the receiver of SIOX SIO-0 port in “ASYNC” mode during command
reception.

Transmitter data word format for DAC_WR_CMND command is presented below and data bits description is
presented in table 2-2.

Transmitter data word format for DAC_WR_CMND command

D31 D30 D29 D28 D27..D16 D15..D0

ADC_EN 0 1 0 0 DAC-15.. DAC-0
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Table 2-2. Data bits description for DAC_WR_CMND command.

bit(s) Description

ADC_EN Denotes active ADC_RD_CMND command, i.e. initialize A/D conversion
enable during reception of this command. ADC output data will be
transmitted to the receiver of SIOX SIO-0 port. Refer to the description of
ADC_RD_CMND command below for more details.

{DAC-15..DAC-0} 16-bit DAC input data in 2’s complement binary code.

CNTR_RG_WR_CMND command for writing to CONTROL REGISTER

CNTR_RG_WR_CMND command must be used for programming sampling frequency source selector in order
to select particular sampling frequency source during “SYNC” mode of T/SDAS-AD1/14/300K-DA1/16/300K
DCM.

CNTR_RG_WR _CMND command can also include ADC_RD_CMND command in order to initialize A/D
conversion and transmit ADC data to the receiver of SIOX SIO-0 port in “ASYNC” mode during command
reception.

Transmitter data word format for CNTR_RG_WR_CMND command is presented below and data bits
description is presented in table 2-3.

Transmitter data word format for CNTR_RG_WR_CMND command

D31 D30 | D29 | D28 D27..D16 D15..D2 D1 DO
ADC_EN 1 0 0 0 0 FS_SEL-1 | FS_SEL-0
(0+) (0+)

Table 2-3. Data bits description for CNTR_RG_WR_CMND command.

bit(s) default value Description
on SIOX reset

ADC_EN - Denotes active ADC_RD_CMND command, i.e. initialize A/D conversion
enable during reception of this command. ADC output data will be
transmitted to the receiver of SIOX SIO-0 port. Refer to the description of
ADC_RD_CMND command below for more details.

{FS_SEL-1, FS_SEL-0} {0,0} Sampling frequency source selector for “SYNC” mode. Refer to table 2-4
for details how to set this bit field.
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Table 2-4. Sampling frequency source selection for “SYNC” mode.

mode.

{FS_SEL-1, FS_SEL-0} Description
bits of
CNTR_RG_WR_CMND
command
{0,0} Selects on-board PFG output as sampling frequency source for “SYNC”

{0,1}

source.

Selects TM/XIO timer output of SIOX interface as sampling frequency
source for “SYNC” mode. Refer to table 2-1 for details about which
particular TM/XIO-0 or TM/XIO-1 timer is used as sampling frequency

{1.0

Selects external XFs input from JP2 external I/O connector as sampling
frequency source for “SYNC” mode.

{1.1}

Reserved. Do not use.

Notes:

1. Highlighted configuration is set on SIOX reset condition.

PFG_WR_CMND command for programming on-board PFG

PFG_WR_CMND command must be used for programming on-board high-resolution PFG in case PFG will be
used as sampling frequency sourcein “SYNC” mode of T/SDAS-AD1/14/300K-DA1/16/300K DCM.

PFG_WR_CMND command can also include ADC_RD CMND command in order to initialize A/D
conversion and transmit ADC data to the receiver of SIOX SIO-0 port in “ASYNC” mode during command

reception.

Transmitter data word format for PFG_WR_CMND command is presented below and data bits description is
presented in table 2-5.

Transmitter data word format for PFG_WR_CMND command

D31 D30 | D29 | D28 | D27 | D26 | D25 | D24 | D23 | D22 | D21 | D20 | D19 | D18 | D17 | D16
ADC_EN 1 1 0 0 0 Z1 20 NO N1 N2 N3 N4 N5 N6 Mo
D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
M1 M2 M3 M4 M5 M6 v X1 X0 R1 RO 0 1 1 0 1
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Table 2-5. Data bits description for PFG_WR_CMND command.

bit(s) Description

ADC_EN Denotes active ADC_RD_CMND command, i.e. initialize A/D conversion enable
during reception of this command. ADC output data will be transmitted to the receiver
of SIOX SIO-0 port. Refer to the description of ADC_RD_CMND command below for
more details.

{MO0..M6} M, N, V, R, X and Z bit fields for programming on-board high-resolution PFG. Refer to
{NO..N6} section “PFG Programming” later in this chapter for details how to program PFG.

v
{R1,.R0}
{X1, X0}
{Z1, Z0}

ADC_RD_CMND command for initializing A/D conversion

ADC _WR_CMND command must be used to initialize A/D conversion and transmit ADC data to the receiver
of SIOX SIO-0 port in “ASYNC” mode.

Transmitter data word format for ADC_RD_CMND command

D31 D30 D29 D28 D27..D0

ADC_EN X X X X

ADC _RD_CMND command appears as bit D31 of command data word and can be a part of any of the
DAC WR_CMND, CNTR_RG_WR_CMND, and PFG_WR_CMND commands in order to execute during
reception of these commandsin “ASYNC” mode of T/SDAS-AD1/14/300K-DA1/16/300K DCM. Refer to the
corresponding subsections above for more details about these commands.

14-bit ADC output data appear in 2's complement binary code and are MSB aigned when transmitted to the
receiver of SIOX SIO-0 port using 16-bit serial data word format:

Receiver data word format for ADC Output Data

D15..D2 D1 DO

ADC-13 .. ADC-0 0 0
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Table 2-6. Data bits description for ADC output data.

bit(s) Description

{ADC-13..ADC-0} 14-bit ADC output data in 2’s complement binary code.

timing diagram for serial data communication in “ASYNC” mode

Timing diagram for transmission and execution of DAC_WR_CMND command with active ADC_RD_CMND
command (ADC_EN bit settothe ‘1’ state) in “ASYNC” mode is presented at figure 2-2.
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Fig. 2-2. Timing diagram for DAC_WR_CMND command with active ADC_RD CMND command in
“ASYNC” mode.

Command reception cycle in “ASYNC” mode is initialized by transmitter frame synchronization signal (FSX),
which must be generated by DSP via SIOX SIO-0 port. FSX signal must appear at the rising edge of transmitter
seria clock (CLKX) and must be generated as one CLKX period in advance of transmitter 32-bit serial data
(DX) packet.
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CAUTION

Transmitter serial clock (CLKX) and receiver serial clock (CLKR) are both generated by
T/SDAS-AD1/14/300K-DA1/16/300K DCM.

The frequency of CLKR clock (5 MHZz) is half of the frequency of CLKX clock (10 MHZz) and
is generated at the rising edge of CLKX clock.

The state of CLKR clock is not known during reception of FSX signal
in“ASYNC” mode.

The first received DX data bit is ADC_EN bit, which controls initialization of A/D conversion. In case of
ADC _EN=1 condition, ADC will be started at the first falling edge of CLKR clock after reception of ADC_EN
bit at the rising edge of CLKX clock. Since CLKR clock is not synchronized to the FSX signal in “ASYNC”
mode, then the time instant of ADC start can vary within one CLKX period referenced to the received ADC_EN
bit timing. Figure 2-2 illustrates the worst case for relative position of FSX signal and CLKR clock.

The on-board input ADC track and hold circuit will be put into the ‘HOLD’ state immediately on active ADC
start signal.

CAUTION

Input ADC track and hold circuit must stay in the‘ TRACKING' state at least 400 nS prior
active ADC start signal.

Once initialized, A/D conversion procedure will proceed within 14 CLKR clock cycles (2.8 uS) starting from the
first rising edge of CLKR clock after active ADC start signal. Next A/D conversion can be started only after the
minimum 400 nS of input ADC tracking time will expire, i.e. after at least 3.4 uS starting from beginning of
reception of current command data word. This limits maximum A/D sampling frequency in “ASYNC" mode to
294 kHz.

14-bit ADC output data are transmitted as MSB first and are aligned to the MSB of 16-bit receiver serial data
(DR) packet. Two least significant bits of 16-bit receiver data packet are logical ‘0’. Receiver data packet is
accompanied by active receiver frame synchronization signal (FSR), which is generated by T/SDAS-
AD1/14/300K-DA1/16/300K DCM as one CLKR clock period in advance of receiver data packet. Both DR
and FSR signals are generated at the rising edge of CLKR clock.

DAC data are recognized as last 16 bits of 32-bit transmitter data packet. DAC datais latched at the next CLKX
clock cycle after the end of transmitter data packet. This limits maximum D/A sampling frequency in “ASYNC”
mode to 312.5 kHz.

DSP serial port configuration for “ASYNC” mode

In case T/SDAS-AD1/14/300K-DA1/16/300K DCM is configured in “ASYNC" mode, then TORNADO DSP
on-chip seria port, which is routed to the SIO-0 port of SIOX interface, must be configured as the following:
* CLKX and CLKR clock pins shall be configured as external active high clock
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DX and DR serial data pins shall be configured as active high

» DX transmitter data word format must be configured to 32-bit data word

e DR transmitter data word format must be configured to 16-bit data word

»  FSX transmitter frame synchronization pin must be configured as active low, internally generated at
the rising edge of CLKX, and generated at one advanced CLK X clock period

e FSX transmitter frame synchronization pin must be configured as active low, externally generated at
therising edge of CLKR, and generated at one advanced CLKR clock period.

When configured in “ASYNC” mode, T/SDAS-AD1/14/300K-DA1/16/300K DCM is compliant with
TORNADO DSP systems, controllers, and coprocessors with TMS320C3x DSP, TMS320C54x DSP with
McBSP seria ports (TM S320C5402, TM S320C5410, TM S320C5416, etc), and with TM S320C6x DSP.

2.3 “SYNC” Operation Mode

“SYNC” mode of T/SDAS-AD1/14/300K-DA1/16/300K DCM must be used with hardware generated
sampling frequency clock in case low sampling period jitter is an important issue for user application. “SYNC”
mode isideal selection for high-speed and high-accuracy instrumentation applications.

selecting “SYNC” operation mode

“SYNC” mode can be set by DSP software only (table 2-1) in case on-board SW1-1 switch is set to the software
programmable operation mode state and the corresponding TM/X10 line, which is selected via SW1-2 switch, is
settothe 1 state.

general description

When configured in “SYNC” mode, T/SDAS-AD1/14/300K-DA1/16/300K DCM can accept hardware
generated sampling frequency clock from different sources and starts data conversion procedure on active
sampling event. “SYNC” mode features low sampling period jitter and each sampling cycle includes A/D and
D/A conversion procedures.

The hardware generated sampling frequency source for “SYNC” mode is selected via bits {FS_SEL-1,
FS_SEL-0} of CNTR_RG_WR_CMND command, which must be preliminary issued in “ASYNC” mode.
Refer to table 2-4 for more details.

serial data word formats for “SYNC” mode

When configured in “SYNC” mode, T/SDAS-AD1/14/300K-DA1/16/300K DCM assumes that transmitter and
receiver serial data packets, which are transmitted over transmitter and receiver of SIOX SIO-0 port, contain
DAC input data and ADC output data correspondingly and have 16-bit data format. Both DAC input data and
ADC output data appear in 2's complement binary code.
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Transmitter data word format for “SYNC” mode

D15..D0

DAC-15.. DAC-0

Receiver data word format for "SYNC” mode

D15..D2 D1 DO

ADC-13 .. ADC-0 0 0

timing diagram for serial data communication in “SYNC” mode

Timing diagram for operation of T/SDAS-AD1/14/300K-DA1/16/300K DCM in “SYNC” mode is presented at
figure 2-3.
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Fig. 2-3. Timing diagram for operation of T/SDAS-AD1/14/300K-DA1/16/300K DCM in “SYNC” mode.

Data acquisition cycle in “SYNC” mode is initialized by detection of sampling event at the output of sampling
frequency clock selector, which is controlled by bits {FS_SEL-1, FS_SEL-0} of CNTR_RG_WR_CMND
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command in accordance with table 2-4. CNTR_RG_WR_CMND command must be preliminary issued in
“ASYNC" mode.

CAUTION

Sampling event in “SYNC” mode is detected at the rising edge of selected sampling frequency
clock.

Active sampling event is synchronized to the rising edge of receiver seria clock (CLKR) and starts new data
acquisition cycle.

CAUTION
Transmitter serial clock (CLKX) and receiver serial clock (CLKR) are both generated by
T/SDAS-AD1/14/300K-DA1/16/300K DCM.

The frequency of CLKR clock (5 MHZz) is half of the frequency of CLKX clock (10 MHZz) and
is generated at the rising edge of CLKX clock.

Active transmitter frame synchronization (FSX) signal is generated by T/SDAS-AD1/14/300K-DA1/16/300K
DCM immediately at the beginning of new data acquisition cyclein “SYNC” mode, and is used to download 16-
bit DAC data from DSP via transmitter of SIOX SIO-0 port. DAC data is latched at the next CLKX clock cycle
after the end of transmitter data packet. There isno jitter for the DAC latch instant if referenced to the beginning
of data acquisition cycle.

A/D conversion is started immediately at the at the beginning of new data acquisition cycle in “SYNC” mode.
Thereis no jitter for the A/D conversion start instant if referenced to the beginning of data acquisition cycle. The
on-board input ADC track and hold circuit will be put into the ‘HOLD’ state immediately on active ADC start
signal.

CAUTION

Input ADC track and hold circuit must stay in the TRACKING' state at least 400 nS prior
active ADC start signal.

Onceinitialized, A/D conversion procedure will proceed within 14 CLKR clock cycles (2.8 uS) starting from the
first rising edge of CLKR clock after active ADC start signal. Next A/D conversion can be started only after the
minimum 400 nS of input ADC tracking time will expire, i.e. after at least 3.4 uS starting from beginning of
reception of current command data word.

14-bit ADC output data are transmitted as MSB first and are aligned to the MSB of 16-hit receiver serial data
(DR) packet. Two least significant bits of 16-bit receiver data packet are logical ‘0’. Receiver data packet is
accompanied by active receiver frame synchronization signa (FSR), which is generated by T/SDAS-
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AD1/14/300K-DA1/16/300K DCM as one CLKR clock period in advance of receiver data packet. Both DR
and FSR signals are generated at the rising edge of CLKR clock.

Duration of data acquisition cycle in “SYNC” mode is 3.2 uS, which corresponds to 294 kHz maximum A/D
sampling frequency.

DSP serial port configuration for “ASYNC” mode

In case T/SDAS-AD1/14/300K-DA1/16/300K DCM is configured in “SYNC” mode, then TORNADO DSP
on-chip seria port, which is routed to the SIO-0 port of SIOX interface, must be configured as the following:
* CLKX and CLKR clock pins shall be configured as external active high clock
DX and DR serial data pins shall be configured as active high
» DX transmitter data word format must be configured to 16-bit data word
e DR transmitter data word format must be configured to 16-bit data word
»  FSX transmitter frame synchronization pin must be configured as active low, externally generated at
therising edge of CLK X, and generated at one advanced CLK X clock period
e FSX transmitter frame synchronization pin must be configured as active low, externally generated at
therising edge of CLKR, and generated at one advanced CLKR clock period.

When configured in “SYNC” mode, T/SDAS-AD1/14/300K-DA1/16/300K DCM is compliant with
TORNADO DSP systems, controllers, and coprocessors with TMS320C3x DSP, TMS320C54x DSP with
McBSP seria ports (TM S320C5402, TM S320C5410, TM S320C5416, etc), and with TM S320C6x DSP.

2.4 PFG Programming

On-board programmable sampling frequency generator (PFG) of T/SDAS-AD1/14/300K-DA1/16/300K DCM
allows to set output sampling frequency clock within 47 Hz .. 300 kHz with very high resolution.

PFG is based on the phased locked loop (PLL) technique and can be programmed in “ASYNC” mode by means
of PFG_WR_CMND command (refer to section ““*ASYNC” mode” earlier in this chapter for more details),
which comprises of the 7-bit M-field, 7-bit N-field, 1-bit V-field, and 2-bit R--field, X--field and Z-field. PLL
reference clock is 10 MHz.
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PFG_WR_CMND command requires the inversed order of data bits for M-field and N-field,

Host DSP software must reverse order of data bits for M--field and N-field, which are used to

CAUTION

i.e. least significant bits for theses fields shall be transmitted first.

program the PFG output frequency value.

PFG output frequency value

PFG output frequency value can be programmed within the 47 Hz .. 300 kHz frequency rangeviaM, N, V, R, X
and Z fields of the PFG_WR_CMND command as the following:

where:

Fout

Vv

Rv

Xv

v

_ 10MHz* N*W
M * Rv* Xv* Zv

Fout

output frequency value (MHz)
is defined by the N-field of PFG_WR_CMND command
is defined by the M-field of PFG_WR_CMND command

value of V-multiplier, which is defined by the V-field of PFG_WR_CMND command in
accordance with table 2-7a

value of R-divider, which is defined by the R-field of PFG_WR_CMND command in
accordance with table 2-7b

value of X-divider, which is defined by the X-field of PFG_WR_CMND command in
accordance with table 2-7¢

value of Z-divider, which is defined by the Z-field of PFG_WR_CMND command in
accordance with table 2-7d

Table 2-7a. V-multiplier programming for PFG.

value of the V-field value of
of PFG_WR_CMND command the V-multiplier (Vv)

0 X1

1 X8
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Table 2-7b. R-divider programming for PFG.

value of the R-field value of
of PFG_WR_CMND command the R-divider (Rv)
R1 RO
0 0 1
1 0 2
0 1 4
1 1 8

Table 2-7c. X-divider programming for PFG.

value of the X-field value of
of PFG_WR_CMND command the X-divider (Xv)
X1 X0
0 0 1
1 0 2
0 1 4
1 1 8

Table 2-7d. Z-divider programming for PFG.

value of the Z-field value of
of PFG_WR_CMND command the X-divider (Xv)
Z1 Z0
0 0 1
1 0 :256
0 1 12048
1 1 116384
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restrictions

The following restrictions are applicable for N, M and V-fields of PFG_WR_CMND command when
programming PFG output frequency value:

3<N<75
3<M <50

* *
50MHz < 10MHZM N*W _ o5oMHz

CAUTION

The time period between succeeding transmissions of PFG_WR_CMND command must be
200 uS or greater in order to meet lock time specification for PFG on-chip PLL.

2.5 Construction

T/SDAS-AD1/14/300K-DA1/16/300K DCM (fig.1-1, fig.A-1) meets standard SIOX rev.B daughter-card form-
factor. Construction of T/SDAS-AD1/14/300K-DA1/16/300K DCM assumes that hoss TORNADO DSP
system with T/SDAS-AD1/14/300K-DA1/16/300K DCM installed fits into one ISA or PCl-bus slot of PC
chassis.

Connection of T/SDAS-AD1/14/300K-DA1/16/300K DCM to external analog I/0 world is performed via the
on-board JP2 connector, which is available viarear panel of host PC (if T/SDAS-AD1/14/300K-DA1/16/300K
isinstalled onto TORNADO DSP system for PC). Compatible cable with two analog I/0 RCA jacks and one
external sampling frequency RCA jack is provided as standard with T/SDAS-AD1/14/300K-DA1/16/300K
DCM.
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Chapter 3. Installation

This chapter contains information for installation and configuration of T/SDAS-AD1/14/300K-DA1/16/300K
DCM.

3.1 Installation

T/SDAS-AD1/14/300K-DA1/16/300K DCM installs as SIOX daughter-card DCM onto TORNADO DSP
system mainboard.

For installation of T/SDAS-AD1/14/300K-DA1/16/300K DCM into SIOX site of TORNADO DSP system
follow the recommendations below (fig.3-1):
1. Switch off the power of host PC.
2. Remove TORNADO mainboard from PC dot.
3. Take T/SDAS-AD1/14/300K-DA1/16/300K DCM and slant it for about 30°..40° degreesrefer to
TORNADO mainboard. Insert JP2 external 1/0O connector of T/SDAS-AD1/14/300K-DA1/16/300K
DCM into the corresponding hole of mounting bracket of TORNADO DSP system.

(_ TORNADO mainboard )

T/SDAS-AD1/14/300k-DA1/16/300k
DCM

T/SDAS-AD1/14/300k-DA1/16/300k
on-module
external signals /O
connector

Moving Direction for Installation of
T/SDAS-AD1/14/300k-DA1/16/300k
module

(_ TORNADO mainboard SIOX IFF site header )

Fig. 3-1. Installation of T/SDAS-AD1/14/300K-DA1/16/300K DCM into SIOX site of TORNADO DSP
system.

4. Rotate T/SDAS-AD1/14/300K-DA1/16/300K DCM around mounting bracket and allocate pin #1 of
JP1 connector of T/SDAS-AD1/14/300K-DA1/16/300K DCM against pin #1 of SIOX interface
header on TORNADO mainboard.
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CAUTION

Female connector of host SIOX interface has 20 pins for TORNADO-
31/312/31M/32L/32L.X/33/P33/E31/E33 DSP systems and controllers and 26 pins for
TORNADO-30/54x/6x/E6x/E54x DSP systems and controllers. Pin #1 of host SIOX site
connectors aways fit into the same physical position on TORNADO DSP systems and
controllers.

Pin #1 of SIOX connector of T/SDAS-AD1/14/300K-DA1/16/300K DCM must always plug
into pin #1 of host SIOX site connector not regarding type of host TORNADO DSP systems
or controller.

Missing doing this will result in damage of T/SDAS-AD1/14/300K-DA1/16/300K DCM
and/or host TORNADO hardware.

5. Safely plug-in SIOX male header of T/SDAS-AD1/14/300K-DA1/16/300K DCM into SIOX female

header of TORNADQO DSP system.

6. Screw external analog 1/O connector shell of T/SDAS-AD1/14/300K-DA1/16/300K DCM to the
mounting bracket of TORNADQO DSP system.

7. Configure on-board SW1-1 switch to set either “ASYNC” mode or software programmable operation
mode in order to meet requirements of your application (refer to table 2-1).

8. Configure on-board SW1-2 switch for selection the TM/XI10 output line of host SIOX interface, which
will select between the “ASYNC” and “SYNC” mode in case software programmable operation mode
isset via SW1-1 switch (refer to table 2-1).

9. Install TORNADO board into PC slot and screw it to rear panel of PC.

10. Connect the plug to external analog 1/0 connector of T/SDAS-AD1/14/300K-DA1/16/300K DCM.

11. Switch on power of host PC.

3.2 Connection to external signal I/O equipment

Connection of T/SDAS-AD1/14/300K-DA1/16/300K DCM to externa analog /O equipment is performed by
means of on-board JP2 connector (fig.A-1) and external 1/0 cable set.

CAUTION

It is highly recommended to plug-in and unplug external I/O cable set into/from on-board JP2
connector of T/SDAS-AD1/14/300K-DA1/16/300K DCM when host TORNADO power is
switched off.

The ground signal of T/SDAS-AD1/14/300K-DA1/16/300K DCM has no galvanic isolation
from host TORNADO and/or PC ground signal and chassis.
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CAUTION

When connecting external analog /O equipment to T/SDAS-AD1/14/300K-DA1/16/300K
DCM you should be aware that AIN-0..3 analog inputs and AOUT-0..3 anal og outputs of
T/SDAS-AD1/14/300K-DA1/16/300K DCM are DC coupled. If required, external DC
isolation capacitors should be used.

External 1/0 cable set for T/SDAS-AD1/14/300K-DA1/16/300K DCM uses standard miniature banana jacks
for connection to external analog 1/0O equipment with single-ended I/O signals. This set comprises of 3 RCA
jacks:

* AIN anaoginput

e AOUT anaog output

* XFsexternal sampling frequency input.
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Appendix A. On-board Connectors and
Switches

This appendix contains a summary for the on-board connectors, configuration jumpers and configuration
switchesfor T/SDAS-AD1/14/300K-DA1/16/300K DCM.

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

Pin #1
SW1 [eensese Tie

@ XN LL‘JfPLl‘
= B
]

JP2

Fig. A-1. On-board connectors and configuration switches for T/SDAS-AD1/14/300K-DA1/16/300K
DCM.

A.l Configuration Switches

Table A-1 specifies alist of onOboard configuration switches.

Table A-1. Configuration switches.

Switch Description References

Swi1-1 Selection of either “ASYNC”-only mode or software programmable Table 2-1
operation mode.

Swi1-2 Selection of SIOX TM/XIO output line, which will be used for Table 2-1
selection between “ASYNC” and “SYNC” mode in case SW1-1 is set
to the software programmable operation mode.
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A.2 On-board Connectors

Table A-2 contain the list of on-board connectors.

Table A-2. On-board connectors of T/SDAS-AD1/14/300K-DA1/16/300K DCM.

Connector description
JP1 SIOX interface site male header.
JP2 External analog 1/0 connector.

Pinout of JP1 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-AD1/14/300K-DA1/16/300K DCM.

Pinout for external I/O connector
Pinout of JP2 external 1/O connector for T/SDAS-AD1/14/300K-DA1/16/300K DCM s presented at fig.A-2,

and description of signalsis presented in table A-3.

The connector p/n for JP2 is DHA-RA14 female half-pitch connector from DDK Ltd manufacturer. P/n for
compatible plug-in connector is DHA-PC14. In case customer needs to design his own application specific cable
for connection to T/SDAS-AD1/14/300K-DA1/16/300K DCM, then compatible plug-in connectors for JP2 are
available from MicroLAB Systems upon request.

p—
AOUT =il e AIN
GND ] =2— GND
GND ] [t GND
GND mmSaf] el GND
GND milf]  —2— GND
GND 2] e GND
XFs mmlaf] [t GND
\/

Fig. A-2. Pinout for JP2 external I/0O connector of T/SDAS-AD1/14/300K-DA1/16/300K DCM.
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Table A-3. Signal description for JP2 external I/O connector of T/SDAS-AD1/14/300K-DA1/16/300K

DCM.
Signal name type description
AIN Al Analog input.
AOUT AO Analog output.
XFs TTL/IN External sampling frequency input.
GND - Ground.
Notes: 1. Signal types: Al - analog input; AO - analog output; TTL/IN - TTL compatible digital

input.
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Appendix B. SIOX Rev.B Interface Site

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

B.1 General Description

TORNADOQ architecture provides expansion of the on-board DSP 1/O resources via on-board serial /O
expansion interface sites (SIOX-A and SIOX-B) (fig.B-1), which are designed to carry compatible DCMs

(DCM).
S10X-A IIF
B Site Hea dﬂr_

| siox-BUF
= Site Header

DSP System
Mainboard

__h_1' TORNADO-5402

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

Some TORNADO boards (typically TORNADO DSP systems for PC) provide two SIOX interface sites,
whereas other TORNADO boards (typically TORNADO 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 logica serial ports,
timerg/10 pins, DSP interrupts, and host power supplies.
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CAUTION

In case TORNADO on-board DSP features two or more on-chip serial ports (TMS320C30,
TMS320C54x, TM S320C6x), then TORNADO on-board SIOX sites provides two SIO-0 and
SIO-1 serial ports and the SIOX site headers are 26-pin headers.

In case TORNADO on-board DSP features only one on-chip serial ports (TMS320C31,
TMS320C32), then TORNADO on-board SIOX sites provides only one SIO-0 serial port 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 serial ports to SIO-0 and SIO-1 logical seria ports. If TORNADO on-
board DSP features two or more on-chip serial ports (TMS320C30, TMS320C54x, TMS320C6x), then DSP
seria ports routing is performed on TORNADO mainboard, and allows simultaneous operation of two or more
SIOX DCM, which are routed to different DSP serial ports.

B.2 SIOX Site Connector and Signals

TORNADO SIOX rev.B interface site comprises of signals for SIO-0 and SIO-1 logical serial ports, DSP on-
chip TM/X10-0/1 timers/IO pins, three DSP interrupts, SIOX reset control, and power £5V/+12V host power
supplies.

TORNADO on-board SIOX site connector with two serial ports

TORNADO on-board SIOX site connector with two seria portsis 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 seria ports is shown at fig.B-2 and signal specifications are listed in table
B-1.

Dx1 =220 022~ pR1
CLKx1 =220  O+23~ CLKRT
Fsx1 =240 O3 Fsr1
20 19
R TI)- ST
IRQ-0 =70 O = IRQ1
IRQ-2 T-O O-? RESET
TM/XIO-0 o O TM/XIO-1
DX0 15 o O ;1 DRO
CLKX0 o O CLKRO
FSX0 =240  O+L— FSRo
GND O O=— GND
-5v 4 O O 3 +5v
A2y —2Q O +12v

Fig.B-2. TORNADO on-board SIOX connector pinout with two serial ports (top view).
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TORNADO on-board SIOX site connector 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 seria ports is shown at fig.B-3 and signal specifications are listed in table

B-1.

X g
IRQ-0 o O O s IRQ-1
IRQ-2 =7 O O 5 RESET

TM/XIO-0 o O TM/XIO-1
DX0 =240 Ot DRo
CLKX0 =20 O— CLKRO
FSX0 =20 O-+— FSRO
GND —2 O O S_ GND

-5v 4 o O 3 +5v
A2y =2 O 120

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

SIOX site signal description

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

Table B-1. SIOX interface signal description.

SIOX signal name signal description
type
SIO-0 port control
DXO0 0o/z Data, frame synchronization and serial clock signals for transmitter of SIO-0 port of
FSX0 110/Z2 SIOX site..
CLKX0 1/10/2
DRO | Data, frame synchronization and serial clock signals for receiver of SIO-0 port of
FSRO 110/Z2 SIOX site..
CLKRO 1/10/2
SIO-1 port control
(available in SIOX site connector with two serial ports only)
DX1 0o/z Data, frame synchronization and serial clock signals for transmitter of SIO-1 port of
FSX1 1/10/Z2 SIOX site..
CLKX1 1/10/2
DR1 | Data, frame synchronization and serial clock signals for receiver of SIO-1 port of
FSR1 110/Z2 SIOX site..
CLKR1 1/10/2
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DSP Timers/IO, DSP Interrupt Requests and SIOX Reset
TM/XI10-0 1/10/1Z 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 1/O pin.
TM/XI10-1 1/10/1Z This signal is typically connected to the DSP on-chip timer-1 1/0O pin and can be
software configured by DSP as either timer or 1/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.
JRQ-0, m, 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:

[N

SIOX site signal levels

Signal type is denoted as the following: / - input, O - output, Z - high impedance.
All logical signal levels and load currents correspond to that for CMOS/TTL signals.

Signal levelsfor SIOX interface signals correspond to that for the CMOS/TTL signals with /o, =2maand /5=

0.3maload currents.
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CAUTION

Some TORNADO boards (TORNADO-3x/542L/E31) provide SIOX interface signal levels
for CMOS/TTL only, whereas other TORNADO boards (TORNADO-54xx/6x/E6x/P6x)
provide SIOX interface signal levels universal for both 3V TTL and standard 5V TTL. Refer
to documentation for your particular TORNADO 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 DCMs.

0.700“
SIOX <«
Connector 0.675" «
» > max 0.200 -
*i Y
A [ ——— S A
[}
| H*‘\ . A ' User
77777777777 [ Pinl |8 ' Installed
= ! Components
] |
77777 |
io e} i
~ | © |
= i bt I
o | |
| |
0.350" | | |
<> |
(. ¥ |
[ |
A, _ _
1.650“ ... 3.000" .
< 1/0 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/O: DDK DHA-RC14-R122N
DDK DHA-RC20-R122N
DDK DHA-RC26-R122N

Fig.B-4. Physical dimensions for SIOX DCM.
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