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1.0 Introduction

The SI-MODG68xx is a family of high resolution, multifunction data a@juisition and control cards
that pluginto the SI-CxDSPprocessor card for the PCI bus. A full li ne of software development
tools are available from Sheldon Instruments and TI, which include graphica virtual
instrumentation, compilers, assemblers, linkers, as well as ared-time source debugger.

This manual describes the SI-MODG68xx-PCI board, its feaures and design details. Use this
manual in conjunction with the SI-CxDSP-PCI processor card manual.

1.1 Key Features

. Daughter module to the SI-CxDSPcard, forming a DSPbased multifunction 1/0 card.

. 1to 4 groups of 16 channels, complete with multiplexer, instrumentation amplifier
coupled with a programmable gain amplifier, and ADC, for atotal of 8DE/16SE,
16DE/32SE, or 32DE/64SE channels of analog inputs, 16 bits resolution.

. Up to 100khz/250khz sampling per MUX-PGA-ADC group.

. Routable dock sources include apair of internal DDSes (+1hz resolution), upto 4
independent Event Counters, a pair of Quadrature Encoders, as well as a pair of pulse
inputs and PWM outputs.

. Up to 16 analog outputs, 12, 14, or 16 bits resolution.

. 32Digita 1/0O lines.

. 2 Quadrature Encoder inputs, CW/CCW 32 bit position counter, x1/x2/x4 modes,
37.5Mhz sampling.

. 2 Pulse inputs for acaurately measuring frequency.

. 2 PWM outputs, up to 18.75Mhz/53ns resolution.

. Extremely flexible timing with 2 onboard DDSes, 4 Event Counters, and routing matrix
allowing a myriad of clocking schemes.

. Small convenient 3.7"x3.7" form fador.

. Software development tools from Sheldon Instruments includes QuVIEW, QUBASE and

the SI-DDKSs; as well compatibility with separately purchased TI and third perty tools.
. Win9x/NT/2000XP and Linux drivers and sample goplicaion support.
. Analog signals easily accessble through 100 pn half pitch DSub (AMP-SCSI style)
connedor, digital signals accessble through a separate standard 40 pn IDC connedor.

1.2 Analog Inputs

Eadh cad fedures either 8DE/16SE, 16DE/32SE or 32DE/64SE analog input channels. Every
group of 8 dfferential or 16 single ended channels is comprised of its own multiplexer (Harris
DG407and DG409), atwo stage programmable gain amplifier (Burr-Brown PGA207 and
PGA103) and ADC circuitry (Burr-Brown ADS83200r Linea Tedhnology LTC1864). Upto
four (4) distinct channels, one from ead group, can be simultaneously sampled.

The maximum input voltage level is between £10Vp (or £9Vp for the high gain or "HG" option),
followed by atwo stage anplifier that combine to yield gainsranging from 1 to 1,000 The first
stage is implemented with a preasion differential instrumentation amplifier with gains ranging



from 1, 2, 5and 10(Burr-Brown PGA207), while the optional second stage is implemented with
apredsion amplifier with gains of 1, 10, and 100(Burr-Brown PGA103).

The ADC resolution is 16 bits, ead with sampling rates ranging from Ohz to 100khz/250khz, for
an additive rate of 400khz/1IMhz respedively, with +1hz resolution. The ADCs are based on a
Successve Approximation architedure, which makes them ided for control applications (100khz
ADC: Burr-Brown ADS83200r ADS8325 250khz ADC: Linea Tednology LTC1864). Each
channel can be individually configured for single or differential ended operation.

The ADC values are buffered in the SRAM, with the respedive dannel numbers srving as the
SRAM addressoffsetsto be accesd by the DSP. Every time an entire dhannel list is digitized,
aninterrupt (X_INTO) is generated signaling the DSPthat dataisready. In this manrer, the DSP
simply reals the channels of interest, asit would read any other data on its bus, in a synchronized
fashion. The ADC results are stored as a 16 hit, 2's complement signed integer.

1.3 Analog Outputs

Up to sixteen (16) analog outputs can ead update & rates up to 180khz, with resolution from 12,
14, and 16bits (Linea Tednology LTC262Q LTC261Q and LTC2600respedively). These
bipolar outputs have amaximum £10Vp range, aong with a 2-pole linea phase smoothing filter.
They are mapped dredly on the DSPs primary bus. The DAC datais written asa 16 bit, 2's
complement signed integer.

1.4 Sample Clock Timers

Sample dock timing can be derived from a routing matrix allowing the doice between several
onboard circuits or from several external sources.

The onboard sample dock timers include the choice between:

1) A pair of Dired Digital Synthesizer (DDS) with a 27 bit resolution Phase Accumulator, with a
37.5Mhz reference dock yielding £1hz resolution.

2) An optional DDS with a 32 hit resolution Phase Accumulator, based on Analog Devices
AD905Q also with a37.5Mhz reference dock yielding +1hz resolution.

3) Up to four cascadable, 16 bit Event Counters that operate &s traditional ‘divide by N' counters,
ead with their own routing matrix for deriving an independent clocking source. The cunter
simply increments by integer values on every reference dock transition until a desired, 16 bit
preset 'Count’ value is readed, at which time apulse will occur marking the desired sample
period.

The external clocking sources include:

1) A dedicated dgital I/O pin that may be configured to either operate a a sourcefor other
devices externa to the Sl card, or asan input to a user supdied TTL/CMOS level signal, ided to
acommodate avariety of sampling schemes. The external sample dock is taken from the
external 100 pn connedor.

2) A pair of very flexible Quadrature Encoders, with edge detedion running at the 37.5Mhz
clock, available on the 40 gn IDC connedor.



3) A pair of Pulse inputs that may also be used as frequency measurement devices.

1.5 Digital 1/0

Thirty six (36) general purpose, highly flexible digital 1/0 lines are dso avail able, with thirty two
(32) lines configured as bidiredional, buffered 16bit ports, and the other four (4) which can aso
double & a pair of Quadrature Encoder inputs, or as a set of four (4) individual PWM 1/Os lines.

These lines are in addition to any of the digital 1/0 lines native to the DSPcarier card, such asits
own serial portsand timers. Please refer to TI's TMS320Cx reference manual for further details.
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1.6 Software Support

All functions for the SI-MOD68xx are fully programmable with QuVIEW and QUBASE, which
are aset of DSPresident libraries for red time performancethat gredly acceerate data
aquisition, signal processng, and control applicaions. QUVIEW isared time accéerator for
LabVIEW, and QUBASE ared time accéerator for Visual Basic. A full range of examples and
tutors are provided to demonstrate their ease of use and breadth of functionality and capabili ties.
Complete driver support for Win9x/NT/2000XP and Linux.
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2.0 Register M apping

All of the SI-MOD68xx components are mapped into the base of the DSPs expansion bus. These
components are initiaized to a dormant state upon reset, and must be mnfigured to a desired
mode of operation before any tasks are to be performed. Please refer to the DSPs manual for
eadt cad's expansion base aldresslocaion. Below isa complete summeary of registers:

Registers DSP Address- DSP Address- Depth x Width (Bits) Direction | Initial
Dword Boundary | Byte Boundary Value
(HEX) (HEX)

ADC[63.0] Baset+0x000thru BasetOx000thru | 64x 16 R 0x0
BasetOx03F Baset+Ox3FC

DAC[15.0] Baset+0x100thru BasetOx400thru | 16x 16 W 0x0
BasetOx10F Baset+Ox7FC

Control/Status Registers Baset+0x200thru BasetO0x800thru | 80x 32 R/W 0x0
Baset+0x250 Baset+0x940

Scan Table/Input Baset+0x300thru BasetOxCOOthru | 16x 32 R/W 0x0

Parameters BasetOx30F BasetOxC3C

Note: The eyparsion base addessfor the S-DSP cards are as foll ows:
a) 9-C3xDSP: OxFEOOOQ DWord bounday.
b) S-C67IxDSP: 0x80380000Qbyte bounday.




3.0 Control/Status Registers

Severa Control/Status Registers manage separate sedions of overall board functionality as
outlined in the following sedions.

Register DSP Address-Dword DSP Address-Byte Width Direction | Initial
Boundary (HEX) Boundary (HEX) (Bits) Value

FPGA VERSION Baset+0x200 Baset+0x800 32 R 0x0

TIMING_CSR Baset+0x201 Baset+0x804 32 R/W 0x0

EC[0:3]_CSR Baset+0x202thru Baset+0x808thru 32 R/W 0x0
Baset+0x205 BasetOx814

EC[0:3]_CNT_LIMIT Baset+0x206thru Baset+0x818thru 16 R/W 0x0
Baset+0x209 Baset0x824

EC[0:3]_CNT_VALUE Baset+0x20A thru Baset+0x828thru 16 R 0x0
Baset+0x20D Baset0x834

INT_DDS[0:1]_PADATA Baset+0x210thru Baset+0x840thru 27 R/W 0x0
BasetOx211 Baset0x844

EXT_DDS PADATA Baset+0x218 Baset+0x860 8 w 0x0

EXT_DDS LOAD Baset+0x219 Baset+0x864 N/A w N/A

DAC_CSR Baset+0x220 Baset+0x880 32 R/W 0x0

DIO_CSR Baset+0x224 Baset+0x890 32 R/W 0x0

DIO_PORT (32Bits) Baset+0x225 Baset+0x894 32 R/W N/A

GPIO_CSR Baset+0x228 Baset+0x8A0 32 R/W 0x0

GPIO_COUNTER32 Baset+0x229 Baset0x8A4 32 R/W 0x0

AUX_DIO_CSR Baset0x22C Baset+0x8B0 32 R/W 0x0

AUX_DIO_PORT (4 Bits) Baset0x22D Baset+0x8B4 32 R/W 0x0

PULSEIO_CSR Baset+0x230 Baset+0x8CO0 32 R/W 0x0

PULSEINO_CSR[0:3] Baset+0x231thru Baset+0x8C4 thru 32 R/W 0x0
BasetO0x234 Baset+0x8D0

PWMOUTO_[LOCOUNT: Baset+0x235thru Baset+0x8D4 thru 32 R 0x0

HICOUNT] Baset+0x236 Baset+0x8D8

PULSEIN1_CSR[0:3] Baset+0x237thru Baset+0x8DC thru 32 R/W 0x0
BasetOx23A Baset+Ox8ES8

PWMOUT1_| Baset+0x23B thru Baset+0x8EC thru 32 R 0x0

LOCOUNT:HICOUNT] Baset0x23C Baset+0x8F0

QE_CSR Baset+0x250 Baset+0x940 32 R/W 0x0




3.1 FPGA_VERSION

Register Name Description DSP Address- DSP Address-
DWord Boundary | ByteBoundary
(HEX) (HEX)
FPGA_VERSION Returns the hardware revision of the Baset+0x200 Baset+0x800
onboard FPGA, along with the ADC
circuitry in place
Bit Position Name Description Direction Initial Value
31:30 ADC Circuit 00 (0x0) = N/A R Determined by
01 (0x1) = LTC1864(25khz) hardware.
10 (0x2) = ADS83205 (100khz)
11(0x3) = N/A
290 FPGA Revision TBD R TBD
3.2 TIMING_CSR
Register Name Description DSP Address- DSP Address-
DWord Boundary | Byte Boundary
(HEX) (HEX)
TIMING_CSR Timing management Control/Status register. Baset+0x201 Baset+0x804
Bit Name Description Direction Initial Value
Position
3113 N/A N/A N/A 0
12:9 ADC_SAMPLE_SRC | ADC sample sourcesdedor. R/W 0

0000(0x0) = Internal DD SO (default).
0001(0x1) = Internal DDS1.

circuit.

0010(0x2) = External DDS. From optional AD9850

0011(0x3) = External clock. Derived from pin 1000n
Analog /0O connedor. NOTE: Please checkstatus of this
register's'bit 1' defined below, which must be set asan
inpu.

0100(0x4) = ECO.

0101(0x5) = EC1.

0110(0x6) = EC2.

0111(0x7) = EC3.

NOTE: An ADC sampleistriggered after the sdeded
Event Courter reachesits own threshold.

1000(0x8) = GPIOO.

1001(0x9) = GPIOL.

1010(0xA) = GPIO2.

1011(0xB) = GPIO3.

NOTE: Irrespediveof the operation seleded for
GPIO[3:0] (Auxiliary I/O, Pulse l/O or Quadrature
Encoder), the ADC only looks for LO-HI transitions.

1100thru 1111(0xC thru OxF) = N/A.

10




8.6

DDSL_CLK_SRC

Internal DDS1 sample dock source seledor.
000(0x0) = SW or freerun (default).

001 (0x1) = ECO triggered.

010(0x2) = ECL1 triggered.

011 (0x3) = EC2 triggered.

100(0x4) = EC3 triggered.

NOTE: DDS1is gnchronowly enahbled after the seleded
Event Courter reachesits own threshold.

101thru 111(0x5 thru Ox7) = N/A.

R/W

5:3

DDS0_CLK_SRC

Internal DDSO sample dock source seledor.
000(0x0) = SW or freerun (default).

001 (0x1) = ECO triggered.

010(0x2) = ECL1 triggered.

011 (0x3) = EC2 triggered.

100(0x4) = EC3 triggered.

NOTE: DDSO0is gnchronowsly enahlled after the seleded
Event Courter reachesits own threshold.

101thru 111(0x5 thru Ox7) = N/A.

R/W

SAMPLE_MODE

Seleds the manner in which the transition of a seleded
ADC sample dock sourcetriggersan ADC reaing.

0 = Multiplexed (default). The sample sourcetransition
triggers an individual ADC sample realing.

1 = Pseudo simultaneous. The sample sourcetransition
triggersasinglerealing of al channelslisted in the scan
table & the ADC's maximum rate. Useful for sampling
schemes requiring minimal time base skew between
adjacent ADC realings.

R/W

EXTCLK_EN

Seleds diredion of an external clock sourceline on pin 100
of Analog I/0 connedor.

0 = Input (default).
1 = Output.

R/W

EXT_DDS RST

Assrtsthe RESET line on the optionad AD9850DDS
circuit.

0 = Runsnormally.
1= Reset/Clea.

R/W

11




3.3 ECO_CSR

Register Name Description DSP Address- DSP Address-
DWord Boundary | ByteBoundary
(HEX) (HEX)

ECO_CSR Event Counter O Control/Status register. Baset+0x202 Baset+0x808

Bit Name Description Direction Initial Value

Position

31 SW_PULSE When accessed, a software trigger is creaed; useful | R/W 0

in creding a software antrolled trigger for the
Event Counter. In order for a S/W trigger to acaur,
aLO-HI or HI-LO transition sequence must occur
for the alge to be recognized.

0=LO level on S/W trigger.
1 =Hl level on SW trigger.

30:13 N/A N/A N/A 0

12:8 ECO_CLK_SRC Event Counter O tick clock sourceseledor. R/W 0

00000(0x0) = Internal DDSO (default).
00001(0x1) = Internal DDSL.

00010(0x2) = External DDS. From optional
AD9850circuit.

00011(0x3) = External clock. Derived from pin
1000n Andog /O connedor. NOTE: Please
checkstatus of the Timing_CSR's'bit 1' defined
above which must be set asaninpu.

00100(0x4) = PULSE_|/00.
00101(0x5) = PULSE_|/O1.

00110(0x6) = PULSE_|/02.

00111(0x7) = PULSE_|/O3.

NOTE: Irrespediveof the operation seleded for
PULSE_1/Q[3:0] (PulseInput or P\WM outpuit),
the Event Courter 0 orly looks for edge transitions
defined with this register's'bit 3' below.

01000(0x8) = ECa. First available Event Counter.
01001(0x9) = ECb. Semnd avail able Event
Counter.

01010(0xA) = ECc. Last available Event Counter.
NOTE: Notethat Event Courters are ascadable.

01011(0xB) = DSP reference dock of 37.5Mhz.
01100(0xC) = SW Pulse.

NOTE: Derived fromthetranstion o this
register's'bit 31' defined above

01101thru 01111(0xD thru OxF) = N/A.

10000(0x10) = QEO.
10001(0x11) = QEL.

10010thru 11111(0x12 thru 1F) = N/A.

12



ECO_OUT

The output of the Event Counter O may be used as
asynchronous ourceto trigger other devices.

0 = ECO counting, threshold not reated.
1 = ECO threshold readed. Asserted only for a
single period d ECO's sleded clock source

6:4

N/A

N/A

N/A

ECO_POLARITY

Seleds the pdarity of the incoming clock source

0 = Positive edge tick source (default).
1 = Negative elgetick source

R/W

ECO_WRAP_MODE

Seleds the mode of operation after the Event
Counter has readed its threshold.

0 = Freerunning. Automaticaly wrapsin order to
restart the count after reading its threshold/limit
(default).

1 = Counts until threshold isreaded. The
threshold/limit value is latched and retained until
either the ECO_CNT_LIMIT register is updated
with anew vaue or if the Event Counter O is
forcibly cleaed by asserting the ECO_RESET bit of
thisregister.

R/W

ECO_ENABLE

Enables or disables the seleded clock that feads the
Event Counter 0.

0 = Enable dock source (default). Freeruns, Event
Counter 0 isadively counting.

1 = Disable dock source Event Counter O is
detained, but NOT cleaed/reset

R/W

ECO_RESET

Asynchronously and forcibly cleas the Event
Counter 0 when asserted irrespedive of its current
state.

0 = Runs normally (default).

1 = Reset/Clea. Cleas Event Counter O
irrespedive of state/enable line, does NOT clea the
ECO_CNT_LIMIT register defined below.

R/W

3.4 EC[3:1]_CSR

These registers define the operation of the threeremaining Event Counters, which operate

identicaly to Event Counter O Control/Status register defined above.
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3.5 ECO CNT_LIMIT

With n=0, the Event Counter O is disabled.
With n=1, the Event Counter O will have a
valid threshold/limit value to read.

NOTE: The'n' valueistreated asa
comparative \alue for the Event Courter 0 to
reach wheretheinitial valueof '0' isa valid
starting pant and is considered the 'first' tick
Therefore, a total of 'n+1' ticks must occur
for the Event Counters to reach the
threshold/limit. The ECO_OUT linewill

assert after thefirst 'tick, and then asert
evey time the threshold/limit is reached as
defined in the ECO_CSRregister.

Register Name Description DSP Address- DSP Address-
DWord Boundary Byte Boundary
(HEX) (HEX)

ECO_CNT_LIMIT Limit or threshold value for Event Counter 0. Baset+0x206 Baset0x818

Bit Name Description Direction Initial Value

Position

3116 N/A N/A N/A 0

15.0 Event Counter O limit or threshold valueof 'n". | R/W 0

Triggerable Event Counter Notes:

1) The diredion of the Event Countersis defined by the counter's clock source

Diredion: UP/DN for Quadrature Encoder inputs.
Diredion: always 'UP' for PWM inputs.

2) Example for testing: If the 'threshold/limit’ is st to avalue of '1', only asingle transition on the
Event Counter's clock source can occur in order to assert its Ecn_OUT output, thus creding the
equivalent of an ‘event marker'.

3.6 EC[3:1]_CNT_LIMIT

These registers define the threshold limits of the threeremaining Event Counters, which operate
identicaly to Event Counter O Limit defined above.
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3.7 ECO_CNT_VALUE

Register Name Description DSP Address- DSP Address-
Dword Boundary Byte Boundary
(HEX) (HEX)

ECO_CNT_VALUE Current value real from Event Counter 0. Baset+0x20A Baset+0x828

Bit Position Name Description Direction Initial Value

3116 N/A N/A N/A 0

15.0 Returnsthe arrent value of the internal R 0

count of ECO.

3.8 EC[3:1] CNT VALUE

These registers return the aurrent count values of the threeremaining Event Counters, which

operate identicdly to Event Counter 0 Value defined above.

3.9 INT_DDS0 PADATA

Register Name Description DSP Address- DSP Address-
Dword Boundary Byte Boundary
(HEX) (HEX)

INT_DDS0_PADATA Phase Accumulator register for internal Baset0x210 Baset+0x840

DDS0.

Bit Position Name Description Direction Initial Value

3127 N/A N/A N/A 0

26:.0 Phase acemulator value for theinternal R/W 0

DDS0. When updated, the DDSO begins
generating a 50% duty cycle output.

3.10 INT_DDS1_PADATA

The second internal DDS1 operates identicdly to DDSO.
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3.11 EXT_DDS PADATA

Register Name Description DSP Address- DSP Address-
DWord Boundary | Byte Boundary
(HEX) (HEX)
EXT_DDS PADATA Phase Accumulator register for optional external Baset0x218 Baset+0x860
AD9850circuit.
Bit Position | Name Description Direction Initial Value
318 N/A N/A N/A 0
7.0 1 byte 'control' and 4 byte ‘phase acaimulator' W 0
valuesfor the optiona externd AD9850DDS
circuit.
Five separate write ¢/cles are required in the
following sequenceto update the AD9850s
internal registers:
1st Cycle = Control byte, default vaue="0'".
2nd Cycle = PA byte 3.
3rd Cycle = PA byte 2.
4th Cycle = PA byte 1.
5th Cycle = PA byte 0.
NOTE: These alues are passd into the
AD9850sinternal registers, but do na generate
an ouput until after the'EXT_DDS_LOAD'
register iswritten as described below.
3.12 EXT_DDS LOAD
Register Name Description DSP Address- DSP Address-
DWord Boundary | ByteBoundary
(HEX) (HEX)
EXT_DDS LOAD Virtual register that triggers the output generation | Baset0x219 Baset+0x864
of the optional external AD9850circuit.
Bit Position | Name Description Direction Initial Value
310 'Virtud' register used by the optional external W N/A
AD9850DDS circuit to enable the output signal
generation.
3.13 DAC_CSR

Not yet implemented.
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3.14 DIO_CSR

Register Name Description DSP Address- DSP Address-
DWord Boundary | Byte Boundary
(HEX) (HEX)

DIO_CSR Buffered Digitd 1/0 port Control/Status register. Baset0x224 Baset+0x890
Bit Position Name Description Direction Initial Value
312 N/A N/A N/A 0
1 DIODIR_HW Seledsthe diredion of the high order 16 bitword on | R/W 0

the buffered digital 1/0 port available on the

dedicaed dgital 1/0 connedor.

0=HWord[31:16] isan input (default).

1 =HWord[31:16] isan output.
0 DIODIR_LW Seledsthe diredion of the low order 16 bit word on R/W 0

the buffered digital 1/0 port available on the

dedicaed dgital 1/0 connedor.

0 =LWord[15:0] isan input (default).

1 =LWord[15:0] isan output.

3.15 DIO_PORT
Register Name Description DSP Address- DSP Address-
DWord Boundary Byte Boundary
(HEX) (HEX)
DIO_PORT Buffered Digital 1/0 port registers. Baset0x225 Baset+0x894
Bit Position Name Description Direction Initial Value
310 Register accessto al DIO hits available on R/W 0
dedicaed dgital 1/0 connedor.
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3.16 GPIO_CSR

Register Name

Description

DSP Address-
DWord Boundary
(HEX)

DSP Address-
Byte Boundary
(HEX)

GPIO_CSR

Genera Purpose I/0 Control/Status register.

Baset+0x228

Baset+0x8A0

Bit
Position

Name

Description

Direction

Initial Value

316

N/A

N/A

N/A

5:4

FREE_COUNTER_SRC

Seledor for the dock sourcedriving an internal free
running, general purpose 32 bit counter used by bath
the Pulse I/0 and Quadrature Encoder devices.

00 (0x0) = DSP reference dock of 37.5Mhz (default).
01thru 11(0x1 thru OxF) = N/A.

R/W

3.2

GPIO[3:2]_SEL

Seleds the mode of operation for the second GPIO pair
available on pins 39 & 40 of the dedicaed 40 pin digital
1/0O connedor.

00 (0x0) = AUX_DIO[3:2] (default).
01 (0x1) = PULSEIO[2:3].

10(0x2) = QEL.

11 (0x3) = N/A.

R/W

1.0

GPIO[1:0]_SEL

Seleds the mode of operation for the first GPIO pair
available on pins 37 & 38 of the dedicaed 40 pin digital
1/0O connedor.

00 (0x0) = AUX_DIO[1:0] (default).
01 (0x1) = PULSEIO[L:0].

10 (0x2) = QEO.

11 (0x3) = N/A.

R/W

3.17 GPIO_COUNTER32

Register Name

Description

DSP Address-
DWord Boundary
(HEX)

DSP Address-
Byte Boundary
(HEX)

GPIO_COUNTER

Current count value inside of the 32 bit genera
purpose @unter.

Baset+0x229

Baset+0x8A4

Bit Position

Name

Description

Direction

Initial Value

31.0

Returnsthe aurrent value of the internal free
running 32 bit counter used by bath the Pulse 1/0
and Quadrature Encoder devices.

R

0
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3.18 AUX_DIO_CSR

Register Name Description DSP Address- DSP Address-
DWord Boundary | ByteBoundary
(HEX) (HEX)

AUX_DIO_CSR Auxili ary Digitd 1/0 port Control/Status register. Baset+0x22C Baset+0x8B0
Bit Name Description Direction Initial Value
Position
311 N/A N/A N/A 0
0 AUX_DIO_DIR Seledsthe diredion of the Auxili ary Digital 1/0 port. R/W 0

NOTE: Only applicable when the GPIO bitsare

configured to operate asan Auxiliary I/O port

available on pns 37 through 40 6the dedicated 40

pin digital I/O connedor.

0 = Input (default).

1 = Output.

3.19 AUX_DIO_PORT
Register Name Description DSP Address- DSP Address-
DWord Boundary | Byte Boundary
(HEX) (HEX)

AUX_DIO_PORT Auxiliary Digital 1/0 port register. Baset+0x22D Baset+0x8B4
Bit Position | Name Description Direction Initial Value
314 N/A N/A N/A 0
3.0 Register accessto al AUX_DIO hitsavailable on R/W 0

dedicaed 40 pin digital 1/0 connedor.
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3.20 PULSEIO_CSR

Register Name

Description

DSP Address-
DWord Boundary
(HEX)

DSP Address-
Byte Boundary
(HEX)

PULSEIO_CSR

Pulse 1/0 Control/Status register.

Baset+0x230

Baset+0x8C0O

Bit
Position

Name

Description

Direction

Initial Value

314

N/A

N/A

N/A

3

PWMOUT1_RESET

Asynchronoudly and forcibly cleasthe PWM
Output 1 registersthat are used to determine bath
the period and frequency of the generated autput
pulsetrain.

NOTE: Only applicable when the second set of
GPIO bits [3:2] are mnfigured to operateasa
PULSEIO port availableon pins39 & 40 o the
dedicated 40 pn digital I/0 conredor.

0 = Runs normal freerun (default).
1 = Reset/Clea. Cleasthe PWMOUT1
counter/value.

R/W

PULSEIN1_RESET

Asynchronously and forcibly cleasthe PULSE
Input 1 registersthat are read to determine bath the
period and frequency of the incoming pulse train.
NOTE: Only applicable when the second set of
GPIO bits [3:2] are mnfigured to operateasa
PULSEIO port availableon pins39 & 40 o the
dedicated 40 pn digital I/0 conredor.

0 = Runs normal freerun (default).
1 =Reset/clea. Cleasthe PULSEIN1 registers.

R/W

PWMOUTO_RESET

Asynchronoudly and forcibly cleasthe PWM
Output O registersthat are used to determine bath
the period and frequency of the generated autput
pulsetrain.

NOTE: Only applicable when thefirst set of GPIO
bits [1:0] are monfigured to oprateasa
PULSEIO port availableon pins37 & 38 o the
dedicated 40 pn digital I/0 connedor.

0 = Runs normal freerun (default).
1 = Reset/Clea. Cleasthe PWMOUTO
counter/value.

R/W

PULSEINO_RESET

Asynchronously and forcibly cleasthe PULSE
Input O registersthat are read to determine bath the
period and frequency of the incoming pulse train.
NOTE: Only applicable when thefirst set of GPIO
bits [1:0] are onfigured to operateasa
PULSEIO port availableon pins 37 & 38 o the
dedicated 40 pn digital I/0 connedor.

0 = Runs normal freerun (default).
1 =Reset/clea. Cleasthe PULSEINO registers.

R/W
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3.21 PULSEINO_CSR[3:0]

Register Name

Description

DSP Address-
DWord Boundary
(HEX)

DSP Address
Byte Boundary
(HEX)

PULSEINO_CSR3

Last of four registersthat are smultaneoudly latched and
which contain three @lge values along with a position
indicator.

When written, operates as a 'virtua' register. The adion
of writing causes dl four PULSEINO_CSRsto be
registered.

When read, 'bit 0' serves as an indicaor to describe the
order of theincoming pulses.

NOTE: A minimum of three elge \valuesis required to
compute both the period and frequency of anincoming
pulsetrain. Therefore, this register must be first written
before any reads occur in order to ensure that all four
PULSEINO_CSRsare mherent. Only appicable when
thefirst set of GPIO bits [1:0] are configured to
operateasa PULSEIO port. The PULSEINO signd is
measured on gn 38 d the dedicated 40 pin digital 1/0
conredor.

Baset0x234

Baset+0x8DO0

Bit Position Name

Description

Direction

Initial Value

311 N/A

N/A

N/A

When rea, serves as an indicator to describe the order of
the incoming edges.

0 = Rising/Falling/Rising.
1 = Falli ng/Rising/Falli ng.

R/W

Register Name

Description

DSP Address-
DWord Boundary
(HEX)

DSP Address-
Byte Boundary
(HEX)

PULSEINO_CSR2

Third of four registers that are smultaneoudly latched
and which contain three elge values along with a
paosition indicator. Thisregister returnsthe airrent value
of theinternal freerunning 32 bit counter indicating the
time when the last of three elges occurred.

NOTE: A minimum of three elge \valuesis required to
compute both the period and frequency of anincoming
pulsetrain. Only appicable when the first set of GPIO
bits [1:0] are mnfigured to operate asa PULSEIO
port. The PULSEINO signd ismeasured on pgn 38 d
the dedicated 40 pn digital 1/0 connedor.

Baset0x233

Baset+t0x8CC

Bit Position Name

Description

Direction

Initial Value

31.0

Current value of theinterna freerunning 32 bit counter
indicaing the time when the last of three elges occurred.
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Register Name

Description

DSP Address-
DWord Boundary
(HEX)

DSP Address-
Byte Boundary
(HEX)

PULSEINO_CSR1

Semnd o four registers that are smultaneously latched
and which contain three elge values along with a
paosition indicator. Thisregister returnsthe airrent value
of theinternal freerunning 32 bit counter indicating the
time when the second o three elges occurred.

NOTE: A minimum of three elge \valuesis required to
compute both the period and frequency of anincoming
pulsetrain. Only appicable when the first set of GPIO
bits [1:0] are mnfigured to operate asa PULSEIO
port. The PULSEINO signd ismeasured on pgn 38 d
the dedicated 40 pn digital 1/0 connedor.

Baset+0x232

Baset+0x8C8

Bit Position Name

Description

Direction

Initial Value

31.0

Current value of theinterna freerunning 32 bit counter
indicaing the time when the seand o three elges
occurred.

Register Name

Description

DSP Address-
DWord Boundary
(HEX)

DSP Address-
Byte Boundary
(HEX)

PULSEINO_CSRO

First of four registers that are smultaneoudly latched and
which contain three @lge values along with a position
indicator. Thisregister returnsthe arrent vaue of the
internal freerunning 32 bit counter indicaing the time
when thefirst of three elges occurred.

NOTE: A minimum of three elge \valuesis required to
compute both the period and frequency of anincoming
pulsetrain. Only appicable when the first set of GPIO
bits [1:0] are mnfigured to operate asa PULSEIO
port. The PULSEINO signd ismeasured on pgn 38 d
the dedicated 40 pn digital 1/0 connedor.

Baset0x231

Baset+0x8C4

Bit Position Name

Description

Direction

Initial Value

31.0

Current value of theinterna freerunning 32 bit counter
indicaing the time when the first of three @ges
occurred.

3.22 PULSEINL CSR[3:0]

These registers for the second Pulse Input 1 frequency measurement device operate identicdly as
those for the first Pulse Input O device
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3.23 PWMOUTO_[LOCOUNT:HICOUNT]

Register Name Description DSP Address- DSP Address-
DWord Boundary | ByteBoundary
(HEX) (HEX)
PWMOUTO_LOCOUNT First of two registers that contain the number of periods Baset0x235 Baset+0x8D4
a which the output pulseisto remain at alogicd LO
level. The periodis based on the internal freerunning 32
bit counter driven by a37.5Mhz reference dock.
NOTE: Only applicable when thefirst set of GPIO hits
[1:0] are configured to operate asa PULSEIO port.
The PWMOUTO signd ispresent on pn 37 d the
dedicated 40 pn digital I/0 connedor.
Bit Position Name Description Direction Initial Value
31.0 Number of periodsfor aLO level assrtion on the PWM R/W 0
Output O line.
Register Name Description DSP Address- DSP Address-
DWord Boundary | ByteBoundary
(HEX) (HEX)
PWMOUTO_HICOUNT Semnd o two registers that contain the number of Baset0x236 Baset+0x8D8
periods a which the output pulseisto remain a alogicd
HI level. The periodis based on theinternal freerunning
32 bit counter driven by a 37.5Mhz reference dock.
NOTE: Only applicable when thefirst set of GPIO hits
[1:0] are configured to operate asa PULSEIO port.
The PWMOUTO signd ispresent on pn 37 d the
dedicated 40 pn digital I/0 connedor.
Bit Position Name Description Direction Initial Value
310 Number of periodsfor aHI level assertion on the PWM R/W 0

Output O line.

3.24 PWMOUT1 [LOCOUNT:HICOUNT]

These registers for the second PWM Output 1 generation device operate identicaly as those for
the first PWM Output O device
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3.25 QE_CSR

Register Name

Description

DSP Address
DWord Boundary
(HEX)

DSP Address-
Byte Boundary
(HEX)

QE_CSR

Quadrature Encoder Control/Status register. The
sample dock isbased on theinternal freerunning 32
bit counter driven by a37.5Mhz reference dock.

NOTE: Only applicable when thefirst set of GPIO
bits [1:0] are configured to operate asa Quadrature
Encoder port. The QEO_A leading clocksignd is
read from pin 37whil ethe QEO_B traili ng clock
signd is read from pin 38 d the dedicated 40 pn
digital 1/0O conredor.

Baset+0x250

Baset+0x940

Bit Name
Position

Description

Direction

Initial Value

31:25 N/A

N/A

N/A

24:23 QE1_INDEX_MODE

Seleds the mode of operation for the QEL index line.
The QE Index lineis used as areferenceto indicate
that a omplete rotation of the ade whed has taken
place

0x (0x0 or 0x1) = No Index (default).
10(0x2) = Rising or Positive Edge.
11 (0x3) = Fdling or Negative Edge.

R/W

22:20 QE1_CNT_MODE

Seleds the mode in which the QE1 will operate.

000(0x0) = x1 pulses (default).

001 (0x1) = x2 pulses.

010(0x2) = x4 pulses.

NOTE: The'QE1_A' line operates asthe phase
leader while the'QE_B' line operates as the phase
lag.

011(0x3) = N/A

100(0x4) = UpClock/DownClock at x1 pulses.
NOTE: The'QE1_A' line operatesasthe 'up' or CW
clockinpu, while the'QE1_B' line operates asthe
‘down’ or CCW clockinput to ore of the seleded
Event Counters.

101 (0x5) = Diredion/Clock at x1 pulses.

NOTE: The'QE1_A' lineoperatesasa levé
sensitivediredionindicator to ore of the seleded
Event Courters, whilethe'QE1_B' line operates as
the dockinput. Therefore, after a clock pulseis
sensed fromthe 'QEL_B' line, the Event Courter will
court in the'up' or CWdiredion when the'QE1_A'
lineis read asa'l’, and court 'down’ or CCW when
the'QE1_A'lineis read asa'0'.

110(0x6) = N/A.
111(0x7) = N/A.

R/W
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1916

QE1_WAIT_PERIOD[3:0]

Seleds the number of clock periods that the sampled
value must remain stable in order to be mnsidered
valid. The sample dock periodis based on the internal
freerunning 32 bit counter driven by a37.5Mhz
reference dock.

In esence the wait period may be viewed as aform of
digital average or filter, with arange of '0'to '15
periods.

R/W

159

N/A

N/A

N/A

78

QEO_INDEX_MODE

Seleds the mode of operation for the QEO index line.
The QE Index lineis used as areferenceto indicate
that a omplete rotation of the ade whed has taken
place

0x (0x0 or 0x1) = No Index (default).
10(0x2) = Rising or Positive Edge.
11 (0x3) = Fdling or Negative Edge.

R/W

6:4

QEO_CNT_MODE

Seleds the mode in which the QEO will operate.

000(0x0) = x1 pulses (default).

001 (0x1) = x2 pulses.

010(0x2) = x4 pulses.

NOTE: The'QEOQ_A' line operates asthe phase
leader while the'QEQ_B' line operates as the phase
lag.

011(0x3) = N/A

100(0x4) = UpClock/DownClock at x1 pulses.
NOTE: The'QEOQ_A' line operates asthe 'up' or CW
clockinpu, while the'QEO_B' line operates asthe
‘down’ or CCW clockinput to ore of the seleded
Event Counters.

101 (0x5) = Diredion/Clock at x1 pulses.

NOTE: The'QEO_A' lineoperatesasa levé
sensitivediredionindicator to ore of the seleded
Event Courters, whilethe'QEQ_B' line operates as
the dockinput. Therefore, after a clock pulseis
sensed fromthe 'QEQ_B' line, the Event Courter will
court in the'up' or CWdiredion when the'QEO0_A'
lineis read asa'l’, and court 'down’ or CCW when
the'QEO_A'lineis read asa'0'.

110(0x6) = N/A.
111(0x7) = N/A.

R/W

3.0

QEO_WAIT_PERIODI[0:3]

Seleds the number of clock periods that the sampled
value must remain stable in order to be mnsidered
valid. The sample dock periodis based on the internal
freerunning 32 bit counter driven by a37.5Mhz
reference dock.

In esence the wait period may be viewed as aform of
digital average or filter, with arange of '0'to '15
periods.

R/W
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4.0 Clock Sources

A myriad of clock sources may be used for timing management. Threedifferent devicetypes are
described:

1) traditional 'divide by n' event counters,

2) dired digital synthesizers or DDS, of which there ae interna and optional external circuits
available, and

3) an external clock source routed through the SAMPLE_CLK _[O signa on pin 100of the
analog 1/O conredor.

Additionally, a pair of data sampling schemes may be invoked which alow you to separately
define ather the 'channel rate' or the alditive or 'scan rate’:

1) Multiplexing. For time dlice or multiplexed sampling, the ADC sample dock rate isthe
additive sample rate of all inputs, alternatively known as the 'scan rate€’. The scan rate is defined as
the product of the 'channel rate' times the 'number of channels.

For example, if the Additive Sample Clock rate is st to 80khz, and there ae atota of 8 channels
per MUX-PGA-ADC sedion defined in the scan list, the eab individual channel will be sampling
at 10khz.

2) Pseudo smultaneous. For simulated simultaneous sampling, the sample dock is st to the
desired rate common to al channels or 'channel rate’. However, the ADC inputs are sampled at a
separate bursted rate, fixed at their maximum of either 100khz or 250khz. The ‘channel rate
triggers asingle burst at the 'scan rate, thus yielding minimal phase skew between adjacent
channelsin the scan table list. The lower the 'channel rate’, the lower the phase skew.

Note: The maximum addtive sample dock \alue is 10Ckhz for the S-MOD68xx-100 boads
using Burr Brown’s ADS8320ADS8325ADC, or 25(khz for the S-MOD68xx-250 boads using
Linear Techndogy'sLTC1864 The scanlist islimited to amaximum of 16 chanrels per MUX-
PGA-ADC sedion. Pleaserefer to the Scan List/Inpu Parameters sedion for further detail s.
4.1 Event Counters

The four onboard event counters are implemented as clasgcd 'divide by N' 16 bit counters. The
counter smply increments by integer values on every reference dock transition until a desired, 16
bit preset ‘Count’ value is readed, at which time apulse will occur marking the desired period.
The adual value that is generated by the counter is based on the following formula:

Desired ECn output frequency = RefClk/(Count + 1)

The adual value to be downloaded to the cunter register is:

ECn CNT_LIMIT = {(RefClk) / (Desired EC output frequency)} - 1
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4.2 Internal DDS0:1]

Another set of clock generation circuits are the internal Dired Digital Synthesizers or DDS0 and
DDS1, which are cgpable of programmable sampling rates with preasion up to +1hz resolution.
The DDS reference dock may be seleded from various urces using a flexible routing matrix,
including the carier DSPs reference dock listed below:

1. SI-C33DSP based cards. For C33 based DSPcads, the 16 bit counter's reference dock uses
half of the C33 s Hx clock (one quarter of the DSP sinternal clock frequency), which is fixed at
37.5Mhz.

2. SI-C671xDSP based cards. For C671x based DSPcads, reference dock uses half of the
C671x's EMIF clock, which isfixed at 37.5Mhz.

The acual value that is generated by the DDS is determined by the following formula:
DDS Output Rate =(RefClk * PA) / (Ratio * 2exp27).

The adual value to be downloaded to the DDS phase acumulator (PA) register is:
PA = (Additive Sample Clock * Ratio * 2exp27) / (RefClk)

where

DDS Output Rate: Desired sample frequency generated by the DDS's output.

RefClk: Reference dock, sourced from the routing matrix but usually a high speed 37.5Mhz
clock derived from the carier DSPs clock.

PA: 27 bit phase acamulator value loaded to the DDS.

2exp27: A constant refleding the maximum possble phase acemulator value, whose resolution
IS 27 bits.

Ratio: A constant equal to '1', only added into the formulafor consistency with the optional
external DDS circuit based on the AD9850 abscribed below.

Register DSP Address-Dword DSP Address-Byte Width Direction | Initial Value
Boundary (HEX) Boundary (HEX) (Bits)

INT_DDS0_PADATA Baset0x210 Baset0x840 27 R/W 0x0

INT_DDS1_PADATA BasetOx211 Baset0x844 27 R/W 0x0

1) The DDS[0:1] devices have a27 bit phase acemulator occupying the right most (least
significant) bits of the entire register. Consequently, it may be accesed and its output
generation updated in asingle g/cle write.
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4.3 Optional External DDS (AD9850)

Another ultra predsion clock generation sourceisthe optional Dired Digital Synthesizer or DDS
circuit, which is capable of programmable sampling rates with preasion up to +1hz resolution
(Analog Devices AD9850. Thereference dock on the AD9850is fixed from the carier DSPs
reference dock listed below:

1. SI-C33DSP based cards. For C33 based DSPcads, the 16 bit counter's reference dock uses
half of the C33 s Hx clock (one quarter of the DSP sinternal clock frequency), which is fixed at
37.5Mhz.

2. SI-C671xDSP based cards. For C671x based DSPcads, reference dock uses half of the
C671x's EMIF clock, which isfixed at 37.5Mhz.

The acual value that is generated by the DDS is determined by the following formula:
DDS Output Rate =(RefClk * PA) / (Ratio * 2exp32).

The adual value to be downloaded to the DDS phase acumulator (PA) register is:
PA = (Additive Sample Clock * Ratio * 2exp32) / (RefClk)

where

DDS Output Rate: Desired sample frequency generated by the DDS's output.

RefClk: Reference dock, the high speed 37.5Mhz dock derived from the carier DSPs clock.
PA: 32 bit phase acamulator value loaded to the DDS.

2exp32: A congtant refleding the maximum possble phase aceimulator value, whose resolution
is 32 hits.

Ratio: A constant equal to '2'. In order to achieve aperfed 50% duty cycle on both the @wunter
and the DDS outputs, adivide by '2' or toggle flip-flop isused. Therefore, this halving on the
onboard circuitry must be compensated in the formula by multiplying the desired additive
sampling rate by the same value of '2'.

Register DSP AddressDword | DSP Address-Byte | Width Direction | Initial Condition
Boundary (HEX) Boundary (HEX) (Bits)
EXT_DDS PADATA: Baset0x218 Baset+0x860 8 W Ohz

DDS Phase Accumulator, al bytes

EXT_DDS LOAD: Baset0x219 Baset+0x864 N/A w Ohz
Start DDS Output

The Dired Digital Synthesizer has an internal 32 bit phase acaimulator, but only a byte wide
interface Please refer to the Analog Devices AD9850 dita shed for further details.
Consequently, it must be accesd in the following spedfic order:

1) Reset DDS to Ohz. This cycle adually involves toggling the DDS_RES hit of the Control
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2)
3)
4)
5)
6)
7)

Register HI, followed by alogic LO.

Write Control Byte with value of '0'.

Write Phase Accumulator Byte 3, or bits PA31 through PA24.

Write Phase Accumulator Byte 2, or bits PA23 through PA16.

Write Phase Accumulator Byte 1, or bits PA15 through PAS.

Write Phase Accumulator Byte O, or bits PA7 through PAO.

Start the DDS output generation by writing to the virtual the 'Load' register.

4.4 External Sample Clock Source

The sample dock signal may also be suppied by an external TTL/CMOS level source, routed
through the SAMPLE_CLK IO linethat resides on pin 100 of the 100 pn DSub connedor.

The SAMPLE_CLK 10 lineisbi-diredional, making it ided to acoommodate avariety of
sampling schemes. When the sample dock is sleded to be sourced, it is automaticaly
configured as an output. Alternatively, when seleded to be sourced externally, it is automaticaly
configured as an inpui.
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5.0 Digital I/O Registers

Thirty six (36) general purpose TTL/CMOS signal level digital I/O lines are available, divided into
two groups: 1) thirty two (32) lines accessble & a pair of bi-diredional 16 bit wide ports, and 2)
four (4) which can also double & apair of Quadrature Encoder inputs, or as a set of Pulse I/O
lines.

These lines are in addition to any of the digital 1/0 lines native to the DSPcarier card, such asits
own serial portsand timers. Please refer to TI'sreference manuals for further details.

5.1 Digital I/0 32 Bit Wide Port
The thirty two (32) bi-diredional, CMOS/TTL signa level lines are labeled as DIOx on the 40 pn

IDC conredor, and are mapped dredly on the DSPs expansion bus. This port may be divided
into apair of separate 16 hit ports.

5.2 Auxiliary Digital I/0 Pins

The four (4) bi-diredional, CMOS/TTL signal level lines are labeled as GPIOx on the 40 pn IDC
connedor, and are mapped dredly on the DSPs expansion hus.

These lines function as general purpose digital 10 lines, or can be configured as a pair of
Quadrature Encoder inputs, or as a set of four (4) individual PWM 1/Os lines.
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6.0 ADC Reqgisters

The eab MUX-PGA-ADC group performs sampling in a time division multiplexed fashion, with
the period between ead of its samples determined by the alditive sample dock. There can be up
to four (4) separate MUX-PGA-ADC groups on asingle board, giving way to simultaneous

sampling on eath ADC’sinput.

The ADC results are stored in memory as a 2's complement 16 bit signed integer, with an
interrupt (X_INTO) signaling the DSPthat an entire frame or scan of channels has been

completed.

Ead input has a unique memory location that is mapped dredly onto the DSPs primary bus,
with the dhannel number serving as this memory’s addressoffset. In other words, the dhannel
number designation for eact MUX-PGA-ADC group aways garts with a fixed number,
irrespedive of the quantity of channels sleded for multiplexing or the seleded termination style.
For example, 'Channel 16 will always refer to the first channel of the second MUX-PGA-ADC
group, irrespedive of the quantity of channels multiplexed per ADC or itsinput termination
(single or differential ended).

Register DSP Address- DSP Address- Depth x Width (Bits) Direction | Initial
DWord Boundary Byte Boundary Conditio
(HEX) (HEX) n
ADCO (Inputs 0 thru 15 Baset+0x0 thru Baset+0x0 thru 16x16 R 0
Baset+OxF Baset+0x3C
ADC1 (Inputs 16 thru 31) Baset+0x010thru BasetOx040thru | 16x 16 R 0
BasetOx01F Baset+Ox07C
ADC2 (Inputs 32 thru 47) Baset+0x020thru BasetOx080thru | 16x 16 R 0
BasetOx02F Baset+Ox0OBC
ADCS3 (Inputs 48thru 63 Baset+0x030thru BasetOx0CO thru | 16x 16 R 0
BasetOx03F Baset+OxOFC
6.1 ADC Data Format
Register Name Description DSP AddressDWord DSP Address-Byte
Boundary (HEX) Boundary (HEX)
ADC[63.0] ADC Redlings. Baset+0x0 thru Baset+0xO0 thru
Baset+Ox3F Baset+OxFC
Bit Position Name Description Direction Initial Value
3116 N/A N/A N/A 0
15.0 ADC _DATA | 2'scompliment R 0
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7.0 DAC Reqgisters

The DACs are updated by dired DSPwritesto its expansion bus. Therefore, the only manner in

which the DACs may be updated at even intervalsis by the DSPservicing interrupts (X_INTnN)
caused by the completion of a scan of inputs. Please ansult the Linea Tedchnology LTC2600

data shed for further details.

Note: The maximum updéae rate is 18Ckhz

Register Name Description DSP AddressDWord | DSP Address-Byte
Boundary (HEX) Boundary (HEX)
DAC[15.0] DAC registers. Baset+0x100thru Baset+0x400thru
BasetOx10F Baset+0x43C
Bit Position | Name Description Direction Initial Value
3116 N/A N/A N/A 0
15.0 DAC_DATA | 2'scompliment W -10Volts before
FPGA loaded, 0 Volts
after FPGA loaded.
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8.0 Scan Table/lnput Parameter Registers

The Scan Table/Input Parameter list is gored in SRAM that is mapped dredly on the DSPs
primary bus. A group of channelsto be converted isto be defined by setting upalist of channels,
along with ead channel’s sgnal charaderistics before the initiation of a conversion cycle. The
list istypicdly started with the lowest channel number of interest per MUX-PGA-ADC sedion,
all the way to the very last channel of interest. Thislast channel also has a marker or a SYNC bit
that is used to indicae the end of the list, after which the scan table isrestarted. Oncethe entire
scan or frame of channelsis completed, an X _INTO is generated to the DSP. At thistime, the
DSPcan smply read from memory the ADC data from one or more of the dhannels.

Register Name Description DSP Address- DSP Address-
DWord Boundary | Byte Boundary
(HEX) (HEX)

Scan Table/Input Parameters Scan table that containsthe ADC Baset+0x300thru Baset+0xCO00 thru
channel information in the sequence BasetOx30F Baset+OxC3C
they are to be sampled.

Bit Position | Name Description Direction Initial Value

310 SCAN_DATA Registers that contain channel number R/W 0
and gain settings.

Remember from the DDS sedion that
Additive Sample Clock = (Number of Channelsin the Scan List) x (Sample Rate per Channel).

Note: The maximum addtive sample dock \alue is 10Ckhz for the S-MOD68xx-100 boads
using Burr Brown’s ADS8320ADC, or 250khz for the S-MOD68xx-250 boads using Linear
Tedhndogy'sLTC1864 Thescanlistislimited to amaximum of 16 chanrels per MUX-PGA-
ADC sedion. Pleaserefer to the Scan List/Inpu Parameters sedion for further detail s.

The scan list has only 16 locaions, with ead location defining the dhannel number of interest,
along with its corresponding input termination and gain. The adual ordering of the dannel
numbersisirrelevant, and ead channel’s input termination can ke individually configured for
single ended or differential ended operation. In this mannrer, channels are not thrown away only
to ke even channel boundaries on the input muxes. Please mnsult the Sili conix/Harris DG407
data shed for further details on the naming convention used for the analog inputs on the 100 pn
D-sub connedor.
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8.1 Scan Table Data Format

Register Name

Description

DSP Address-
DWord Boundary
(HEX)

DSP Address-
Byte Boundary
(HEX)

Scan Table/Input Parameters

Scan table that contains the ADC channdl
information in the sequencethey areto be
sampled.

Base+0x300thru
Baset+0x30F

Baset+0xC00
thru
Baset+t0xC3C

Bit Position Name

Description

Direction

Initial Value

31:30 PGA_HIGAIN3[1:0]

Gain bitsfor MUX-PGA-ADC Group 3's
optional High Gain Amplifier.

00 (0x0) = x1 (default).
01 (0x1) = x10.
10(0x2) = x100.

11 (0x3) = N/A.

R/W

0

29:28 PGA_HIGAIN2[1:0]

Gain bitsfor MUX-PGA-ADC Group 2's
optional High Gain Amplifier.

00 (0x0) = x1 (default).
01 (0x1) = x10.
10(0x2) = x100.

11 (0x3) = N/A.

R/W

27:26 PGA_HIGAIN1[1:0]

Gain bitsfor MUX-PGA-ADC Group 1's
optional High Gain Amplifier.

00 (0x0) = x1 (default).
01 (0x1) = x10.
10(0x2) = x100.

11 (0x3) = N/A.

R/W

25:24 PGA_HIGAINO[1:0]

Gain bitsfor MUX-PGA-ADC Group 0's
optional High Gain Amplifier.

00 (0x0) = x1 (default).
01 (0x1) = x10.
10(0x2) = x100.

11 (0x3) = N/A.

R/W

2322 PGA_LOGAIN3[1:0]

Gain bitsfor MUX-PGA-ADC Group 3's Low
Gain Differential Amplifier.

00 (0x0) = x1 (default).
01 (0x1) =x2.
10(0x2) = x5.

11 (0x3) = x10.

R/W

21:20 PGA_LOGAIN2[1:0]

Gain bitsfor MUX-PGA-ADC Group 2's Low
Gain Differential Amplifier.

00 (0x0) = x1 (default).
01 (0x1) =x2.
10(0x2) = x5.

11 (0x3) = x10.

R/W

19:18

PGA_LOGAIN1[1:0]

Gain bitsfor MUX-PGA-ADC Group 1's Low

R/W
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Gain Differential Amplifier.

00 (0x0) = x1 (default).
01 (0x1) =x2.
10(0x2) = x5.

11 (0x3) = x10.

1716

PGA_LOGAINO[1:0]

Gain bitsfor MUX-PGA-ADC Group 0's Low
Gain Differential Amplifier.

00 (0x0) = x1 (default).
01 (0x1) =x2.
10(0x2) = x5.

11 (0x3) = x10.

R/W

1514

SECOND_MUX3[1:0]

Mux B, or Secondary Multiplexer channel
seledion bitsfor MUX-PGA-ADC Group 3's
DG409 The DG409isadua 4:1 analog mux,
and servesto route analoginputsfor either
single ended o diff erential operation.

00 (0x0) = InA Single Ended (default).
01 (0x1) = InA-InB Differentia Ended.
10(0x2) = InB Single Ended (default).
11 (0x3) = Ground/Common Mode.

R/W

1312

SECOND_MUX2[1:0]

Mux B, or Secondary Multiplexer channel
seledion bitsfor MUX-PGA-ADC Group 2's
DG409. The DG409isadua 4:1 analog mux,
and servesto route analoginputsfor either
single ended o diff erential operation.

00 (0x0) = InA Single Ended (default).
01 (0x1) = InA-InB Differentia Ended.
10(0x2) = InB Single Ended (default).
11 (0x3) = Ground/Common Mode.

R/W

11:10

SECOND_MUX1[1:0]

Mux B, or Secondary Multiplexer channel
seledion bitsfor MUX-PGA-ADC Group 1's
DG409 The DG409isadua 4:1 analog mux,
and servesto route analoginputsfor either
single ended o diff erential operation.

00 (0x0) = InA Single Ended (default).
01 (0x1) = InA-InB Differentia Ended.
10(0x2) = InB Single Ended (default).
11 (0x3) = Ground/Common Mode.

R/W

9:8

SECOND_MUXO0[1:0]

Mux B, or Secondary Multiplexer channel
seledion bitsfor MUX-PGA-ADC Group 0's
DG409 The DG409isadua 4:1 analog mux,
and servesto route analoginputsfor either
single ended o diff erential operation.

00 (0x0) = InA Single Ended (default).
01 (0x1) = InA-InB Differentia Ended.
10(0x2) = InB Single Ended (default).
11 (0x3) = Ground/Common Mode.

R/W

74

N/A

N/A

N/A
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SYNC

Synchronization bit that servesto mark the end
of the scan list or frame of channels.

0=Not end o scan list. Continues to the next
locaion in the scan table.

1=End o scan list. Forces g/nchronization by
starting at thefirst locaion in the scan table.

NOTE: When ascan table has been completed
asmarked by the assrtion o the SYNC bit, an
X_INTO is generated to the DSP indicating
that all ADC values pertaining to the last
scan/frame are \alid.

R/W

2.0

PRIMARY_MUX[2:0]

Mux A or Primary Multiplexer channel
seledion hitsfor all of the MUX-PGA-ADC
Group's DG407s. TheDG407isadua 8:1
analog mux, and serves to simultaneously route
anaoginput pairs denoted as'InA' and InB".

000(0x0) = Enableinputs INO (INOA) and IN8
(INOB).

001(0x1) = Enableinputs IN1 (IN1A) and IN9
(IN1B).

010(0x2) = Enableinputs IN2 (IN2A) and
IN10 (IN2B).

011 (0x3) = Enableinputs IN3 (IN3A) and
IN11 (IN3B).

100(0x4) = Enable inputs IN4 (IN4A) and
IN12 (IN4B).

101 (0x5) = Enable inputs IN5 (IN5A) and
IN13 (IN5B).

110(0x6) = Enable inputs IN6 (IN6A) and
IN14 (INEB).

111(0x7) = Enableinputs IN7 (IN7A) and
IN15 (IN7B).

R/W
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8.2 Two Stage Gain Amplifiers

Bits 31:16 determine the overall gain by multiplying the gain value of the first stage by the gain
value of the optional second stage. The first stage amplifier is a differential low gain device, while
the seaond stage is an optional single ended high gain device

PGA_LOGAIN[3.0]1

PGA_L OGAIN[3..0]0

PGAZ207 Differential Amplifier Gainsfor

all MUX-PGA-ADC groups

0 0 1
0 1 2
1 0 5
1 1 10

PGA_HIGAIN[3..0]1

PGA_HIGAIN[3..0]0

PGA103 Amplifier Gainsfor
all MUX-PGA-ADC groups

1

10

100

N/A

MUX A
DG40T

Aind
Aint
Ainz
Ain3

AinD+
AnT+
AIn2+
AIN3+

MUX B
DG40%
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Aing
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9.0 SI-M ODG68xx Configuration Example

All addresss refers to an offset that is added to a DSPs base aldress which differ depending on
the addressboundary scheme used by a particular DSP.

a) SI-C3xDSPbase aldressmapping: OXFEOOOQ boundary fador = 1.

b) SI-C67xDSP base aldressmapping: 0x80380000 boundary fador = 4.
For example, the FPGA_VERSION is mapped as follows:

a) An SI-MODG68xx fitted onto an SI-C3xDSPcarier, the FPGA_VERSION register's
addressis mapped at OxFEO,000+0x200= 0xFEO0,200.

b) An SI-MOD68xx fitted onto an SI-C67xDSP carier, the FPGA_VERSION register's
addressis mapped at 0x80380000+0x800 = 0x8038080Q

There ae several different sequences that are possble to configure the SI-MOD68xx module.
However, in order to ensure proper and predictable operation please follow the general steps as
outlined in the smple example below:

9.1 ADC Section

For smplicity, configure the ADC Scan Table such that all channels are identicdly configured:

a) Number of Chanrels per Mux = 16, same for all four ADC groups for atotal of 64
channels. Required to enable the SYNC bit (SCAN_TABLE bit 3).

b) Input Type on first 8 channels (A group) = A Single Ended, Input Type on second 8
channels (B group) = B Single Ended

c) 1st Gain=1.

d) 2nd Gain = 1.

Resultant array for the ADC Scan Table to be written at 0XCOO to OxC3F (C3x: 0x300to 0x30F):

gxlovmbooml—\o

AAO1L
AA02
AAO3
AA04
AA05
AA06
AAOF (AAQ7+8:SYNC Bit=AAOF)
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9.2 Timing Section

Configure timing sources which include onboard Direa Digital Synthesizers (DDS) and Event
Counters (EC), aswell as external sources.

Sample Rate Values:

a) Sample Rate/Chan (DDS0) = 500hz, with resultant DDS0 rate 5K Hzx16channels =
80khz.

b) Sample Rate/Chan (DDS1) = 1000hz, with resultant DD SO rate 1KHzx16channels =
16khz.

¢) Sample Rate/Chan (Ext_DDS) = 5000hz, with resultant Ext_DDS rate 5SKHz x
16channels = 80khz.

Sample Rate Management:
a) External Clock Enable =Input (External Source).
b) Sample Mode =Muxed.
c) DDSO Trigger Mode =S/W (FreeRun).
d) DDS1 Trigger Mode =S/W (FreeRun).
e) Sample Clock Source =Internal DDS0.

EC[3:0] Parameters, for simplicity all ECswill be identicdly configured:
a) EC[3:0] Reset = FreeRun.
b) EC[3:0] Enable =Enable.
c) EC[3:0] Wrap Mode =Wrap/FreeRun.
d) EC[3:0] Polarity = +Positive.
e) EC[3:0] Tick Clock Source =DSPRef CIk.
f) EC[3:0] Threshold = 1.

Resultant values:

2.1.- Write Control/Phase info to first internal DDSO, INT_DDSO PADATA at 0x840
(C3x: 0x210):
0x00004%8.

2.2.- Write Control/Phase info to second internal DDS1, INT_DDS1 PADATA at 0x844
(C3x: 0x2112):
0x0000MBF.

2.3.- Optional for SI-MOD68 only - Configure External DDS (Analog Devices
ADS9850):
2.3.1.- Clea external DDS by toggling the Isb of the TIMING_CSR:
2.3.1.1 Write a'Ox1' to TIMING_CSR at 0x804 (C3x: 0x201) to clea
DDS.
2.3.1.2 Write a'Ox0' to TIMING_CSR at 0x804 (C3x: 0x201) to remove
DDSclea.
2.3.2.- Write Control and Phase info to external DDS, viaEXT_DDS _PADATA,
in two steps:
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2.3.2.1 Write asingle '0x0' (Zero) to DDS control byte,
EXT_DDS PADATA at 0x860 (C3x: 0x218):
0x00
2.3.2.2 Write four bytes of phase data, EXT_DDS PADATA at 0x860
(C3x: 0x218):
0x00
Ox11
0x79
OXED
2.3.3.- Start external DDS by toggling EXT_DDS_LOAD:
2.3.3.1 Write any value to 0x864 (C3x: 0x219).

2.4.- Write desired thresholds or count limits for al four ECs, with ead value written

individually or as afour deep array:
2.4.1.- Write limit for first ECO, ECO_CNT_LIMIT at 0x818 (C3x: 0x206).
2.4.2.- Write limit for second EC1, EC1_CNT_LIMIT at 0x81C (C3x: 0x207).
2.4.3.- Write limit for third EC2, EC2_CNT_LIMIT at 0x820(C3x: 0x208).
2.4.4.- Write limit for fourth EC3, EC3_CNT_LIMIT at 0x824 (C3x: 0x209).

0x00000001

0x00000001

0x00000001

0x00000001

2.5.- Configure overall board Timing and four ECs:
2.5.1.- Clea ead of the four ECs, with ead value written individually or as afour

dee array:

2.5.1.1.- Clea first ECO, write a'0x1' to ECO_CSR at 0x808 (C3x:
0x202).

2.5.1.2.- Clea second EC1, write a'0x1' to EC1_CSR at 0x80C (C3x:
0x203.

2.5.1.3.- Clea third EC2, write a'Ox1' to EC2_CSR at 0x810 (C3x:
0x204).

2.5.1.4.- Clea fourth EC3, write a'Ox1' to EC3_CSR at 0x814 (C3x:
0x205).

2.5.2.- Write configuration and control value for overall board Timing,
TIMING_CSR at 0x804 (C3x: 0x201):
0x00000000

2.5.3.- Write configuration and control values for all four ECs, with eat value
written individually or as afour deep array:
2.5.3.1.- Write config/control for first ECO, ECO_CSR at 0x818(C3x:

0x206).

2.5.3.2.- Write config/control for second EC1, EC1_CSR at 0x80C (C3x:
0x203.

2.5.3.3.- Write config/control for third EC2, EC2_CSR at 0x810 (C3x:
0x204).
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0x205).

0x0000@B00
0x0000@B00
0x0000@B00
0x0000@B00

2.5.3.4.- Write config/control for fourth EC3, EC3_CSR at 0x814 (C3x:
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9.3 DAC Section
Configures the operation of the analog outputs.

Resultant value:

3.1.- Write the gopropriate mnfiguration value to DAC_CSR at 0x880 (C3x: 0x220).

Note: thisisareserved address not yet implemented. Any accessis ignored.
0x00000000

9.4 Digital I/0 (DIO) Port Section
Configures the operation of the pair of dedicaed 16bit ports.
Digital 1/0 Port Diredion = LW[15:0]: Input, HW[31:16]: Inpui.

Resultant value:

4.1.- Write desired control value for the pair of DIO ports, DIO_CSR at 0x890 (C3x:

0x224):
0x00000000
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9.5 General Purpose Digital /0 (GPIO) Section

This dion configures the four GPIO lines as one of threefunctions: a) Auxiliary 1/0, b) Pulse
I/0, and ¢) Quadrature Encoders. Each configuration should be treaed separate devices.

9.5.1 Example with Auxiliary 1/0

GPI/O Config:
a) GPI/Q[1:0] Function = Aux DIO[1:0].
b) GPI/O[3:2] Function = Aux DIQO[3:2].
c) FreeCounter Source =Interna Counter.
d) Aux DI/O Port Diredion = InpLt.

Resultant values:
5.1.- Auxiliary Digital 1/0 Configuration:
5.2.1 Write desired configuration value to determine the diredion of the four pin
Auxiliary DI1O port, AUX_DIO_CSR at 0x8A0 (C3x: 0x228):
0x00000000

5.2.- Pulse 1/O Configuration:
5.2.1.- Clea al four pulse I/Os, write a'OxF to PULSEIO_CSR at 0x8CO0 (C3x:
0x230).
5.2.2.- Write values to determine desired frequency of the pair of output pulse
lines:
5.3.2.1.- Write value for first output pulse high period on PWMOUTO,
PWMOUTO_HICOUNT at 0x8D4 (C3x: 0x235).
5.3.2.2.- Write value for first output pulse low period on PWMOUTO,
PWMOUTO_LOCOUNT at 0x8D8 (C3x: 0x236).
5.3.2.3.- Write value for first output pulse high period on PWMOUT1,
PWMOUT1_HICOUNT at Ox8EC (C3x: 0x23B).
5.3.2.4.- Write value for first output pulse low period on PWMOUT1,
PWMOUT1 _LOCOUNT at 0x8F0 (C3x: 0x23C).
0x00000000
0x00000000
0x00000000
0x00000000

5.2.3.- Start al four pulse I/0Os by removing reset, write a'Ox0' to PULSEIO_CSR
at 0x8C0 (C3x: 0x230).

5.3.- Quadrature Encoders Configuration:
5.3.1 Write desired configuration value to determine operating mode of the
Quadrature Encoders, QE_CSR at 0x940 (C3x: 0x250):
Note: QEswork in conjunction with the ECs whose outputs refled the QE
positions. Please refer to demo applications for more insight.
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0x00000000

5.4.- Configure GPIO as either Aux 1/0 by writing appropriate value to the GPIO_CSR at
O0x8B0 (C3x: 0x22C):
0x00000000

9.5.2 Example with Pulse 1/O

GPI/O Config:
a) GPI/O[1:0] Function = Pulse |O[Q].
b) GPI/O[3:2] Function = Pulse 10[1].
c) FreeCounter Source= Internal Counter.

Pulse 1/O Parameters:
a) Pulse INO Reset = FreeRun.
b) Pulse OUTO Reset = FreeRun.
c) Pulse_OUTO High Tick Count[31:0] = 100ticks.
d) Pulse_ OUTO Low Tick Count[31:0] = 1000ticks.

€) Pulse IN1 Reset = FreeRun.

f) Pulse_ OUT1 Reset = FreeRun.

g) Pulse_ OUT1 High Tick Count[31:0] = 500ticks.
h) Pulse OUT1 Low Tick Count[31:0] = 5000ticks.

Resultant values:
5.1.- Auxiliary Digital 1/0 Configuration:
5.2.1 Write desired configuration value to determine the diredion of the four pin
Auxiliary DI1O port, AUX_DIO_CSR at 0x8A0 (C3x: 0x228):
0x00000000

5.2.- Pulse 1/O Configuration:
5.2.1.- Clea al four pulse I/Os, write a'OxF to PULSEIO_CSR at 0x8CO0 (C3x:
0x230).
5.2.2.- Write values to determine desired frequency of the pair of output pulse
lines:
5.3.2.1.- Write value for first output pulse high period on PWMOUTO,
PWMOUTO_HICOUNT at 0x8D4 (C3x: 0x235).
5.3.2.2.- Write value for first output pulse low period on PWMOUTO,
PWMOUTO_LOCOUNT at 0x8D8 (C3x: 0x236).
5.3.2.3.- Write value for first output pulse high period on PWMOUT1,
PWMOUT1_HICOUNT at Ox8EC (C3x: 0x23B).
5.3.2.4.- Write value for first output pulse low period on PWMOUT1,
PWMOUT1 _LOCOUNT at 0x8F0 (C3x: 0x23C).
0x00000064
O0xO0000E8
O0xO0000F4
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0x00001388

5.2.3.- Start al four pulse I/0Os by removing reset, write a'Ox0' to PULSEIO_CSR
at 0x8C0 (C3x: 0x230).

5.3.- Quadrature Encoders Configuration:
5.3.1 Write desired configuration value to determine operating mode of the
Quadrature Encoders, QE_CSR at 0x940 (C3x: 0x250):
Note: QEswork in conjunction with the ECs whose outputs refled the QE
positions. Please refer to demo applications for more insight.
0x00000000

5.4.- Configure GPIO as Pulse I/O by writing appropriate value to the GPIO_CSR at
O0x8B0 (C3x: 0x22C):
0x00000005

9.5.3 Example with Quadrature Encoders

GPI/O Config:
a) GPI/Q[1:0] Function = Quad. Encoder 0.
b) GPI/O[3:2] Function = Quad. Encoder 1.
c) FreeCounter Source =Interna Counter.

QE Parameters:
a) QEO Divide Ratio[3:0] = 0 ticks.
b) QEO Count Mode =A/B = x1 Clk/Cycle.
¢) QEO Index Mode =No Index.

d) QE1 Divide Ratio[3:0] = O ticks.
€) QE1 Count Mode =A/B = x1 Clk/Cycle.
f) QE1 Index Mode =No Index.

Resultant values:
5.1.- Auxiliary Digital 1/0 Configuration:
5.2.1 Write desired configuration value to determine the diredion of the four pin
Auxiliary D10 port, AUX_DIO_CSR at 0x8A0 (C3x: 0x228):
0x00000000

5.2.- Pulse 1/O Configuration:
5.2.1.- Clear al four pulse I/Os, write a'OxF to PULSEIO_CSR at 0x8CO0 (C3x:
0x230).
5.2.2.- Write values to determine desired frequency of the pair of output pulse
lines:
5.3.2.1.- Write value for first output pulse high period on PWMOUTO,
PWMOUTO_HICOUNT at 0x8D4 (C3x: 0x235).
5.3.2.2.- Write value for first output pulse low period on PWMOUTO,
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PWMOUTO_LOCOUNT at 0x8D8 (C3x: 0x236).
5.3.2.3.- Write value for first output pulse high period on PWMOUT1,
PWMOUT1_HICOUNT at Ox8EC (C3x: 0x23B).
5.3.2.4.- Write value for first output pulse low period on PWMOUT1,
PWMOUT1_LOCOUNT at Ox8F0 (C3x: 0x23C).
0x00000000
0x00000000
0x00000000
0x00000000

5.2.3.- Start all four pulse I/Os by removing reset, write a'0x0' to PULSEIO_CSR
at 0x8C0 (C3x: 0x230).

5.3.- Quadrature Encoders Configuration:
5.3.1 Write desired configuration value to determine operating mode of the
Quadrature Encoders, QE_CSR at 0x940 (C3x: 0x250):
Note: QEswork in conjunction with the ECs whose outpuits refled the QE
positions. Please refer to demo applications for more insight.
0x00000000

5.4.- Configure GPIO as QEs by writing appropriate value to the GPIO_CSR at 0x8B0
(C3x: 0x22C):
0x000000@\

9.6 Calibration Table Section

Optional on SI-MOD66 only - transfer Cal Table from nonvolatile E2PROM to internal FPGA
Cal Table.

6.1.- Ched to seeif the cdibration E2PROM deviceis accessble by polling bit 1 of the
I2C_ADDR_CSR at 0x84C (C3x: 0x213); a dea or 'Ox0' value indicaes that the E2PROM is
accessble and to proceal to next step of performing the adual transfer.

6.2.- Initiate transfer of E2PROM contents to FPGA's internal cdibration table by writing
a'0x2'to the 12C_ADDR_CSR at 0x84C (C3x: 0x213).

6.3.- Ched to seeif the transfer to the FPGA's cdibration table has been completed by
polling bit 1 of the I2C_ADDR_CSR at 0x84C (C3x: 0x213); a dea value indicaes that the
transfer is complete.

The SI-MOD68xx has been completely configured and is ready to go!
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10.0 Analog IO Connections

10.1 Analog IO Connection for SI-M OD68xx With 64 Analog Inputsand 16 Analog

Outputs: 100 Pin D-sub Connector

For PCI and cPCI form fador SI-DSPcariers cards, an AMP 100 pn Series |l half pitch,

0.050' DSub connedor, manufadurer part 7871709, is used to interfacethe external analog 1/0
signals. For SI-MOD68xx modules fitted with a maximum of 64 analog inputs and a maximum of

16 analog outputs, below isthe mnnedion diagram:

DB1.1 INO/INO+ DB1.51 IN8/INO-
DB1.2 IN1/IN1+ DB1.52 IN9/IN1-
DB1.3 IN2/IN2+ DB1.53 IN10/IN2-
DB1.4 IN3/IN3+ DB1.54 IN11/IN3-
DB1.5 IN4 / IN4+ DB1.55 IN12/IN4-
DB1.6 IN5/IN5+ DB1.56 IN13/IN5-
DB1.7 IN6 / IN6+ DB1.57 IN14/IN6-
DB1.8 IN7 /IN7+ DB1.58 IN15/IN7-
DB19  AGND DB1.59 AGND
DB1.10 IN16/IN16+ DB1.60 IN24/IN16-
DB1.11 IN17/IN17+ DB1.61 IN25/IN17-
DB1.12 IN18/IN18+ DB1.62 IN26/IN18-
DB1.13 IN19/IN1%+ DB1.63 IN27/IN19-
DB1.14 IN20/IN20+ DB1.64 IN28/1N20-
DB1.15 IN21/IN21+ DB1.65 IN29/IN21-
DB1.16 IN22/1N22+ DB1.66 IN30/IN22-
DB1.17 IN23/IN23+ DB1.67 IN31/IN23-
DB1.18 AGND DB1.68 AGND
DB1.19 IN32/IN32+ DB1.69 IN40/IN32-
DB1.20  IN33/IN33+ DB1.70  IN41/IN33-
DB1.21 IN34/IN34+ DB1.71 IN42/1N34-
DB1.22  IN35/IN35+ DB1.72  IN43/IN35
DB1.23  IN36/IN36+ DB1.73  IN44/1N36-
DB1.24  IN37/IN37+ DB1.74  IN45/1N37-
DB1.25 IN38/IN38+ DB1.75 IN46/IN38-
DB1.26  IN39/IN3%+ DB1.76  IN47/1N39-
DB1.27 AGND DB1.77 AGND
DB1.28  IN48/1N48+ DB1.78 IN56/1N48-
DB1.29 IN49/IN4%+ DB1.79 IN57/1N49-
DB1.30  IN50/IN50+ DB1.80 IN58/IN50-
DB1.31 IN51/IN51+ DB1.81 IN59/IN51-
DB1.32 IN52/IN52+ DB1.82 IN60/IN52-
DB1.33 IN53/IN53+ DB1.83 IN61/IN53-
DB1.34 IN54/IN54+ DB1.84 IN62/IN54-
DB1.35 IN55/IN55+ DB1.85 IN63/IN55-
DB1.36 AGND DB1.86 AGND
DB1.37 DACOUT_0 DB1.87 DACOUT_8
DB1.38 DACOUT _1 DB1.88 DACOUT_9
DB1.39 DACOUT_2 DB1.89 DACOUT_10
DB1.40 DACOUT_3 DB1.90 DACOUT 11
DB141 AGND DB1.91 AGND
DB142 DACOUT_4 DB1.92 DACOUT_ 12
DB1.43 DACOUT_5 DB1.93 DACOUT_13
DB1.44 DACOUT_6 DB1.94 DACOUT_14
DB145 DACOUT 7 DB1.95 DACOUT_15
DB1.46 AGND DB1.96 AGND
DB1.47 DGND DB1.97 DGND
DB148 - DB1.98 -

DB149 - DB199 -

DB150 - DB1.100 SAMPLE_CLK_10O
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10.2 Analog IO Connection for SI-M OD68xx With 32 Analog Inputs and 32 Analog

Outputs: 100 Pin D-sub Connector

For PCI and cPCI form fador SI-DSPcariers cards, an AMP 100 pn Series |l half pitch,

0.050' DSub connedor, manufadurer part 7871709, is used to interfacethe external analog 1/0
signals. For SI-MOD68xx modules fitted with a maximum of 32 analog inputs and outputs, below
isthe mnnedion diagram:

DB1.1 INO/INO+ DB1.51 IN8/INO-
DB1.2 IN1/IN1+ DB1.52 IN9/IN1-
DB1.3 IN2/IN2+ DB1.53 IN10/IN2-
DB1.4 IN3/IN3+ DB1.54 IN11/IN3-
DB1.5 IN4 / IN4+ DB1.55 IN12/IN4-
DB1.6 IN5/IN5+ DB1.56 IN13/IN5-
DB1.7 IN6 / IN6+ DB1.57 IN14/IN6-
DB1.8 IN7 /IN7+ DB1.58 IN15/IN7-
DB19  AGND DB1.59 AGND
DB1.10 IN16/IN16+ DB1.60 IN24/IN16-
DB1.11 IN17/IN17+ DB1.61 IN25/IN17-
DB1.12 IN18/IN18+ DB1.62 IN26/IN18-
DB1.13 IN19/IN1%+ DB1.63 IN27/IN19-
DB1.14 IN20/IN20+ DB1.64 IN28/1N20-
DB1.15 IN21/IN21+ DB1.65 IN29/IN21-
DB1.16 IN22/1N22+ DB1.66 IN30/IN22-
DB1.17 IN23/IN23+ DB1.67 IN31/IN23-
DB1.18 AGND DB1.68 AGND
DB1.19 - DB1.69 -

DB1.20 - DB1.70 -

DB1.21 - DB1.71 -

DB1.22 - DB1.72 -

DB1.23 - DB1.73 -

DB1.24 - DB1.74 -

DB1.25 - DB1.75 -

DB1.26 - DB1.76 -

DB1.27 AGND DB1.77 AGND
DB1.28 DACOUT_0 DB1.78 DACOUT_8
DB1.29 DACOUT_1 DB1.79 DACOUT_9
DB1.30 DACOUT_2 DB1.80 DACOUT_10
DB1.31 DACOUT_3 DB1.81 DACOUT 11
DB1.32 AGND DB1.82 AGND
DB1.33 DACOUT_4 DB1.83 DACOUT 12
DB1.34 DACOUT_5 DB1.84 DACOUT_13
DB1.35 DACOUT_6 DB1.85 DACOUT_14
DB1.36 DACOUT_7 DB1.86 DACOUT_15
DB1.37 AGND DB1.87 AGND
DB1.38 DACOUT_16 DB1.88 DACOUT_24
DB1.39 DACOUT 17 DB1.89 DACOUT_25
DB1.40 DACOUT_18 DB1.90 DACOUT_26
DB141 DACOUT_19 DB1.91 DACOUT_27
DB1.42 AGND DB1.92 AGND
DB1.43 DACOUT_20 DB1.93 DACOUT_28
DB144 DACOUT_ 21 DB1.94 DACOUT_29
DB145 DACOUT_22 DB1.95 DACOUT_30
DB1.46 DACOUT_23 DB1.96 DACOUT_31
DB1.47 AGND DB1.97 AGND
DB148 - DB1.98 -

DB149 - DB1.99 DGND
DB150 - DB1.100 SAMPLE_CLK_10O
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10.3 Analog IO Connection: 68 Pin D-sub Connector

For PMC form fador SI-DSPcariers cards, an AMP 68 pn Series I, half pitch, 0.050" DSub

connedor, manufadurer part 7871707 (SCSI style), is used to interfacethe external analog 1/0
signals. Below isthe connedion diagram:

DB.34 INO/INO+ DB.68 IN8/INO-
DB.33 IN1/IN1+ DB.67 IN9/IN1-
DB.32 IN2/IN2+ DB.66 IN10/IN2-
DB.31 IN3/IN3+ DB.65 IN11/IN3-
DB.30 IN4/IN4+ DB.64 IN12/IN4-
DB.29 IN5/IN5+ DB.63 IN13/IN5-
DB.28 IN6/IN6+ DB.62 IN14/IN6-
DB.27 IN7/IN7+ DB.61 IN15/IN7-
DB.26 AGND DB.60 AGND
DB.25 IN16/IN16+ DB.59 IN24/IN16-
DB.24 IN17/IN17+ DB.58 IN25/IN17-
DB.23 IN18/IN18+ DB.57 IN26/IN18
DB.22 IN19/IN1%+ DB.56 IN27/IN19-
DB.21 IN20/IN20+ DB.55 IN28/IN20-
DB.20 IN21/IN21+ DB.54 IN29/IN21-
DB.19 IN22/IN22+ DB.53 IN30/IN22-
DB.18 IN23/IN23+ DB.52 IN31/IN23
DB.17 AGND DB.51 AGND
DB.16 IN32/IN32+ DB.50 IN40/IN32-
DB.15 AGND DB.49 AGND
DB.14 IN48/IN48+ DB.48 IN56/IN48
DB.13 AGND DB.47 AGND
DB.12 DACOUT_O DB.46 DACOUT_8
DB.11 DACOUT_1 DB.45 DACOUT_9
DB.10  DACOUT_2 DB.44 DACOUT_10
DB.9 DACOUT_3 DB.43 DACOUT_11
DB.8 AGND DB.42 AGND

DB.7 DACOUT_4 DB.41 DACOUT_12
DB.6 DACOUT_5 DB.40 DACOUT_13
DB.5 DACOUT_6 DB.39 DACOUT_14
DB.4 DACOUT_7 DB.38 DACOUT_15
DB.3 AGND DB.37 AGND

DB.2 DGND DB.36 DGND

DB.1 - DB.35 SAMPLE_CLK_IO
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10.4 Analog IO Connection for SI-M OD68xx With 64 Analog Inputsand 16 Analog
Outputs: 50 Pin IDC Connector Pair

For PC104Plus g/stems, an additional module fitted with a pair of generic 50 gn IDC, 0.1" pitch
plug header connedors are used to interfacethe external analog 1/0 signals. For SI-MOD68xx

modules fitted with a maximum of 64 analog inputs and a maximum of 16 analog outputs, below
isthe mnnedion diagram:

First 50 pin Connector

IDC1.1

IDC1.3

IDC1.5

IDC1.7

IDC1.9

IDC1.11
IDC1.13
IDC1.15
IDC1.17
IDC1.19
IDC1.21
IDC1.23
IDC1.25
IDC1.27
IDC1.29
IDC1.31
IDC1.33
IDC1.35
IDC1.37
IDC1.39
IDC1.41
IDC1.43
IDC1.45
IDC1.47
IDC1.49

INO/INO+
IN2/IN2+
IN4 / IN4+
IN6/ IN6+
AGND
IN17/IN17+
IN19/IN19+
IN21/IN21+
IN23/IN23+
IN32/IN32+
IN34/IN34+
IN36/IN36+
IN38/IN38+
AGND
IN49/ IN4G+
IN51/IN51+
IN53/IN53+
IN55/ IN55+
DACOUT_O
DACOUT_2
AGND
DACOUT_5
DACOUT_7
DGND

IDC1.2

IDC1.4

IDC1.6

IDC1.8

IDC1.10
IDC1.12
IDC1.14
IDC1.16
IDC1.18
IDC1.20
IDC1.22
IDC1.24
IDC1.26
IDC1.28
IDC1.30
IDC1.32
IDC1.34
IDC1.36
IDC1.38
IDC1.40
IDC1.42
IDC1.44
IDC1.46
IDC1.48
IDC1.50

IN1/IN1+
IN3/IN3+
IN5/IN5+
IN7/IN7+
IN16/IN16+
IN18/IN18+
IN20/IN20+
IN22/IN22+
AGND
IN33/IN33+
IN35/IN35+
IN37/IN37+
IN39/IN39+
IN48/IN48+
IN50/ IN50+
IN52/IN52+
IN54/ IN54+
AGND
DACOUT_1
DACOUT_3
DACOUT_4
DACOUT_6
AGND

Second 50 pin Connector

IDC2.51
IDC2.53
IDC2.55
IDC2.57
IDC2.59
IDC2.61
IDC2.63
IDC2.65
IDC2.67
IDC2.69
IDC2.71
IDC2.73
IDC2.75
IDC2.77
IDC2.79
IDC2.81
IDC2.83
IDC2.85
IDC2.87
IDC2.89
IDC2.91
IDC2.93
IDC2.95
IDC2.97
IDC2.99

IN8/INO-
IN10/IN2-
IN12/IN4-
IN14/IN6-
AGND
IN25/IN17-
IN27/1IN19
IN29/IN21-
IN31/IN23-
IN40/IN32-
IN42/IN34-
IN44 / IN36-
IN46/IN38-
AGND
IN57/1N49-
IN59/IN51-
IN61/IN53-
IN63/IN55-
DACOUT_S8
DACOUT_10
AGND
DACOUT_13
DACOUT_15
DGND

IDC2.52 IN9/IN1-
IDC2.54 IN11/IN3-
IDC2.56 IN13/IN5-
IDC2.58 IN15/IN7-
IDC2.60 IN24/IN16-
IDC2.62 IN26/IN18-
IDC2.64 IN28/IN20-
IDC2.66 IN30/IN22-
IDC2.68 AGND
IDC2.70 IN41/IN33-
IDC2.72 IN43/IN35
IDC2.74 IN45/IN37-
IDC2.76 IN47/IN39-
IDC2.78 IN56/IN48-
IDC2.80 IN58/IN50-
IDC2.82 IN60/IN52-
IDC2.84 IN62/IN54-
IDC2.86 AGND
IDC2.88 DACOUT_9
IDC2.90 DACOUT_11
IDC2.92 DACOUT_12
IDC2.94 DACOUT_14
IDC2.96 AGND
IDC2.98 -
IDC2.100SAMPLE_CLK_IO
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10.5 Analog IO Connection for SI-MOD68xx With 32 Analog Inputs and 32 Analog
Outputs: 50 Pin IDC Connector Pair

For PC104Plus g/stems, an additional module fitted with a pair of generic 50 gn IDC, 0.1" pitch

plug header connedors are used to interfacethe external analog 1/0 signals. For SI-MOD68xx

modules fitted with a maximum of 32 analog inputs and outputs, below is the mnredion diagram:

First 50 pin Connector

IDC1.1

IDC1.3

IDC1.5

IDC1.7

IDC1.9

IDC1.11
IDC1.13
IDC1.15
IDC1.17
IDC1.19
IDC1.21
IDC1.23
IDC1.25
IDC1.27
IDC1.29
IDC1.31
IDC1.33
IDC1.35
IDC1.37
IDC1.39
IDC1.41
IDC1.43
IDC1.45
IDC1.47
IDC1.49

INO/INO+
IN2/IN2+
IN4 / IN4+
IN6/ IN6+
AGND
IN17/IN17+
IN19/IN19+
IN21/IN21+
IN23/IN23+

AGND
DACOUT_1
DACOUT_3
DACOUT_4
DACOUT_6
AGND
DACOUT_17
DACOUT_19
DACOUT_20
DACOUT_22
AGND

IDC1.2

IDC1.4

IDC1.6

IDC1.8

IDC1.10
IDC1.12
IDC1.14
IDC1.16
IDC1.18
IDC1.20
IDC1.22
IDC1.24
IDC1.26
IDC1.28
IDC1.30
IDC1.32
IDC1.34
IDC1.36
IDC1.38
IDC1.40
IDC1.42
IDC1.44
IDC1.46
IDC1.48
IDC1.50

IN1/IN1+
IN3/IN3+
IN5/IN5+
IN7/IN7+
IN16/IN16+
IN18/IN18+
IN20/IN20+
IN22/IN22+
AGND

DACOUT_O
DACOUT_2
AGND
DACOUT_5
DACOUT_7
DACOUT_16
DACOUT_18
AGND
DACOUT_21
DACOUT_23

Second 50 pin Connector

IDC2.51
IDC2.53
IDC2.55
IDC2.57
IDC2.59
IDC2.61
IDC2.63
IDC2.65
IDC2.67
IDC2.69
IDC2.71
IDC2.73
IDC2.75
IDC2.77
IDC2.79
IDC2.81
IDC2.83
IDC2.85
IDC2.87
IDC2.89
IDC2.91
IDC2.93
IDC2.95
IDC2.97
IDC2.99

IN8/INO-
IN10/IN2-
IN12/IN4-
IN14/IN6-
AGND
IN25/IN17-
IN27/1IN19
IN29/IN21-
IN31/IN23-

AGND
DACOUT_9
DACOUT_11
DACOUT_12
DACOUT_14
AGND
DACOUT_25
DACOUT_27
DACOUT_28
DACOUT_30
AGND
DGND

IDC2.52
IDC2.54
IDC2.56
IDC2.58
IDC2.60
IDC2.62
IDC2.64
IDC2.66

IN9/IN1-
IN11/IN3-
IN13/IN5-
IN15/IN7-
IN24/IN16-
IN26/IN18-
IN28/IN20-
IN30/IN22-

IDC2.68 AGND
IDC2.70 -
IDC2.72 -
IDC2.74 -
IDC2.76 -

IDC2.78
IDC2.80

DACOUT_8
DACOUT_10

IDC2.82 AGND

IDC2.84
IDC2.86
IDC2.88
IDC2.90

DACOUT_13
DACOUT_15
DACOUT_24
DACOUT_26

IDC2.92 AGND

IDC2.94
IDC2.96

DACOUT_29
DACOUT_31

IDC2.98 -
IDC2.100SAMPLE_CLK_IO
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11.0 Digital 10O Connections

11.1 Digital 10 Connection: 40 pin IDC Connector

A generic 40 @n IDC, 0.1" pitch connedor is used to interfacethe external digital 1/0 signals.
Below isthe mnnedion diagram:

IDC.1 DGND IDC.2 DIOO
IDC.3 DIO1 IDC.4 DIO2

IDC5 DIO3 IDC.6 DIO4

IDC.7 DIO5 IDC.8 DIO6

IDC9O DIO7 IDC.10 DIO8

IDC.11 DIO9 IDC.12 DIO10

IDC.13 DIO11 IDC.14 DIO12

IDC.15 DIO13 IDC.16 DIO14

IDC.17 DIO15 IDC.18 DGND

IDC.19 DIO17 IDC.20 DIO16

IDC.21 DIO19 IDC.22 DIO18

IDC.23 DIO21 IDC.24 DIO20

IDC.25 DIO23 IDC.26 DIO22

IDC.27 DIO25 IDC.28 DIO24

IDC.29 DIO27 IDC.30 DIO26

IDC.31 DIO29 IDC.32 DIO28

IDC.33 DIO31 IDC.34 DIO30

IDC.35 DIO_STRB_REQ (QEO_Index) IDC.36 DIO_STRB_ACK (QEL_Index)
IDC.37 GPIO1 (AUXDIOL/PWMOUTO/QEO &) | IDC.38 GPIOO (AUXDIOO/PWMINO/QEO_b)
IDC.39 GPIO3 (AUXDIO3/PWMOUTLQEL & | IDC.40 GPIO2 (AUXDIO2/PWMINL/QEL b)




11.2 Digital 10 Connection: 68 pin D-Sub Connector

If the 40 pn IDC connedor on the SI-MOD68xx is not accessble, an optional adapter, namely

the SI-401DCx68D, is avail able where the digital 1/O lines are externally accessble with a68 gn
D-Sub connedor.

Below isthe mnnedion diagram:

DB.1 DGND DB.35 DIOO

DB.2 DIO1 DB.36 DIO2

DB.3 DIO3 DB.37 DIO4

DB.4 DIO5S DB.38 DIO6

DB.5 DIO7 DB.39 DIO8

DB.6 DIO9 DB.40 DIO10

DB.7 DIO11 DB.41 DIO12

DB.8 DIO13 DB.42 DIO14

DB.9 DIO15 DB.43 DGND

DB.10 DIO17 DB.44 DIO16

DB.11 DIO19 DB.45 DIO18

DB.12 DIO21 DB.46 DIO20

DB.13 DIO23 DB.47 DIO22

DB.14 DIO25 DB.48 DIO24

DB.15 DIO27 DB.49 DIO26

DB.16 DIO29 DB.50 DI0O28

DB.17 DIO31 DB.51 DIO30

DB.18 DIO STRB REQ (QEO Index) DB.52 DIO STRB ACK (QE1_Index)
DB.19 GPIO1 (AUXDIO1/PWMOUTO/QEQ a) DB.53 GPIO0 (AUXDIOO/PWMINO/QEQO _b)
DB.20 GPIO3 (AUXDIO3/PWMOUTL/QEL a) DB.54 GPIO2 (AUXDIO2/PWMIN1/QEL b
DB.21 - DB.55 -

DB.22 +5V (Optiona from PC Supply) DB.56 +5Vdc (Optional from PC Supply)
DB.23 DGND DB.57 DGND

DB.24 DGND DB.58 DGND

DB.25 +12Vdc (Optional from PC Supply) DB.59 +12Vdc (Optional from PC Supply)
DB.26 - DB.60 -

DB.27 - DB.61 -

DB.28 - DB.62 -

DB.29 - DB.63 -

DB.30 - DB.64 -

DB.31 - DB.65 -

DB.32 - DB.66 -

DB.33 - DB.67 -

DB.34 - DB.68 -
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12.0 Technical Specifications

12.1 DSP Interface

All board functions tied drealy to DSPs expansion hus.

12.2 Analog Inputs

165/8D, 325/16D, or 645/32D analog inputs, 16:1 MUX part # DG407, 8:2 MUX part #
DG409

a) SI-MOD6816100, 165/8D, Ohz to 10Ckhz additive sampling for al channels.

b) SI-MOD6832100, 325/16D, Ohz to 200khz additive sampling for all chanrels.

c) SI-MOD6806100, 645/32D, 0Ohz to 400khz additive sampling for all channels.

d) SI-MOD6816-250, 165/8D, Ohz to 250khz additive sampling for all chanrels.

e) SI-MOD6832250, 325/16D, Ohz to 500khz additive sampling for all chanrels.

f) SI-MOD6800-250, 645/32D, Ohz to 1Mhz additive sampling for all chanrels.

+10Vp maximum input voltage level, or £9Vp maximum for the "HG" option.

High input impedance of IMohm.

Two stage amplifiers with gains of 1 to 1,000, first stage with predsion differential
instrumentation amplifier with gains of 1, 2, 5, 10, part #PGA207 (Burr Brown); second
stage with predsion amplifier with gains of 1, 10, 100, part #PGA103 (Burr Brown).
Each MUX-PGA-ADC group has Ohz to 100khz/250khz muxed time division sampling on
16 chanrels, for a maximum additive rate of 400khz/1IMhz on al channels, respedively.
Up to 4 dstinct inputs are simultaneously sampled, one from eact MUX-PGA-ADC
group.

Onboard 16hit counter or optional DDS for sample rate generator, +1hz resolution, part #
AD9850(Analog Devices).

Successve Approximation ADCs with 16 bits of resolution:

a) 100khz part #ADS8320(Burr Brown)

b) 250khz part #. TC1864(Linea Tednology)

DC coupling.

12.3 Analog Outputs

Up to sixteen (16) DACs for analog output chanrels, Linea Tedhnology part # LTC2620
(12 bit resolution), LTC2610(14 hit resolution), LTC2600(16 bit resolution).

Ead output has Ohz to 180khz upckte rates.

12, 14, or 16 bits of resolution.

+10Vp bipolar voltage range.

Fixed 39Kz, 2-pole linea phase smoothing filter.

12.4 Digital 1/O

Thirty six (36) lines of general purpose digital lines:
a) Four (4) lines configurable a an auxili ary digital 10 port, or as a pair of Quadrature

Encoder inputs, or as a set of PWM 1/Os lines (two as inputs and the other two as outpLts).

b) Group of thirty two (32) lines programmable a inputs or outputs, in groups of 16 hits.
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12.5 General features

Internal and external hardware triggers and sample docks, software triggers.

Fully programmable with QUVIEW, an acceerator library for LabVIEW.

Fully programmeable with QUBASE, an accéerator library for Visual Basic.

Full suite of development tools from Sheldon Instruments and several third parties.
Drivers support for Win9x/NT/2000XP & Linux.

12.6 Physical Dimensions & Electrical Requirements

SI-MOD68xx: Fitsall SI-DSPcads, measuring 3.7"(L) x 3.7"(H).

0.18bsor 85 gams.

Supfy Voltages: 1.8V and 3.3V for logic drcuitry, 5V for 32 bit port buffers, and +/-12V
for analog circuitry.

6.75 Watts typica with minimum configuration: +12Vdc@0.25A, -12Vdc@0.2A,
5Vdc@0.1A, 3.3Vdc@0.1A, 1.8Vdc@0.25A.

14 Watts typicd with minimum configuration: +12Vdc@0.55A, -12Vdc@0.5A,
5Vdc@0.1A, 3.3Vdc@0.1A, 1.8Vdc@0.25A.
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