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GENERAL INFORMATION

L GENERAL INFORMATION

This chapter details the following information for the DMV-666/SVME-66T7 Analog 1o
Digital/Digital to Analog (A/D, DIA) Converter Card:

e physical characteristics including dimensions, conduction cooling, weight,
mating connectors, and card ejectors.

® environmental specifications
®  power requirements
e performance of the YMEbus interface

* analog specifications.
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GENERAL INFORMATION

1.1 Physical Characteristics
1.1.1 Dimensions
The DMV-666 and SYME-667 A/D, DVA Convener Cards are implemented on the same format

Printed Circuit Board (FCBY; the overall dimensions for the two types of boards are listed in Table
1-1, Dimensions, and illustrated in Figures 1-1 and 1-2.

Table 1-1
Dimensions
Dimension Measurement

Height 233 mm (9.18 1n.)

Depth 160 mm (6.3in.) |

Thickness (SVME) 20 mm (0.8in) |

Thickness (DMV) | 1059 mm  (0.42in.)

PCH Thickness 1.6 mm (0.063 in.)
1.1.2 DMV-666 A/D, VA Converter Card Conduction Cooling

An aluminum conduction plate is bonded to the DMV-666 A/D, DIA Converter Card to conduct
heat from Circuit Cerd Assembly {CCA) components to the edge of the CCA. Additionally,
stiffening ribs are located at the faceplate, connector edge, and across the middle of the DMV-666
A/D, D/ Converter Card. These ribs provide support during vibration and shock and assist in heat
dissipation,

Wedgelocks at the card edges expand to lock the card tightly into the slots of a sesled
conduction-cooled chassis.

Figure -3, DMV-666 A/D, D/A Converter Card Conduction Cooling Plate, illustrates these features.
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Figure 1-1: Dimensions of the DMV-666 A/, D/A
Converter Card
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Figure 1-2: Dimensions of the SVME-667 A/D, VA
Converter Card
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GENERAL INFORMATION

L13

Weight

Table 1-2, Weight, wbulates the weight of the DMV-666 A/D, DA Converter Card and the
SVME-667 A/D, VA Converter Card.

1.1.4

Table 1-2
Weight
CCA Type Weight
DMV-666 <600 g (<1.32 1b.)
SVME-667 <400 g (={LEE 1b.)
Mating Connectors

T'wo 96-pin, right angle DIN connectors, the P1 and P2 connectors, are |ocated at the back edge of
the card. Pin-outs are in accordance with the IEEE 1014 VMEbus specification: refer to Chapter 5,
Connector Assignments, for pin-out listings of these twa connectors.

1.1.5

Card Ejectors

The DMV-606/5VME-66T A/D, D/A Converter Card is equipped with two card ejectors,

1-6
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1.2 Environmental Specifications

GENERAL INFORMATION

Takle -3, Environmental Specifications, lists the environmental conditions which the

DMV-666/SVME-667 AD, DfA Converter Card can withstand.

Table 1-3
Environmental Specifications
Environmental
Conditions SVME-667-0xx DMV-666-Ixx
Temperature.: :
Operating 0°C to 30°C -55°Cto85C ™
{air termperature) {cold wall temperature)
Storage -65°C to 125°C
{64 hours) -55°C 1o 125°C
(2 years) -40°C to 100°C
Humidaity: 0 to 95% 0 to 95%
non-condensing non-condensing
| Altitude: sea level to 5,000 m sea level to 21,350 m
Vibration:
Sine 5 2/5to 2,000 Hz L0 Eﬁ e 2,000 Hz
Random 0.1 g“/Hz 15 to 2,000 Hz 0.1 g*/15t0 2,000 Hz
Shock: 4 /11 ms half sine 30 g/11 ms half sine

Note: 1. Ag a general design objective, the junction temperature of all components on the
DMV.666 A/D. DA Converter Card is limited to 110°C maximum {when the chassis
cold-wall temperature at circuit card interface is B5°C). When reliability or performance
factors permit, a component's junction temperatire may be allowed to marginally exceed

H10°C.
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GENERAL INFORMATION

1.3 Power Requirements

The power requirements for the DMV-666/SVME-667 AD, YA Converter Card are listed in Table
1-4, Power Requirements.

Tahle 1-4
Power Requiremenis
!
' SVME-667-006 DMV-666-306
Voltage Typical / Maximum Typical / Maximum
Current (Amps) Current (Amps)
+5.0V 0.8/1.0 0.8/1.0
+120WV ! 0.15/0.25 0.15/0.25
| -12.0V | OL15M.25 0.15/0.15
i !
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GENERAL INFORMATION

1.4 Performance

This section contains the performance specifications for various features of the
DMV-666/SYME-667 A/D, D/A Converter Card.

1.4.1 VMEbus Interface
1.4.1.1 Bus Access Time

The DMV-666/SVME-667 A/D, DVA Converter Card access time (defined as DSA® 1o DTACK*
at card edge) is & maximum of 500 ns for register accesses.

14.1.2 Interrupt Propagation Time

The IACK daisy-chain through the DM V-666/SYME-667 A/D, D/A Converter Card, IACKIN®*TO
TACKOUT#, is a maximum of 250 ns.
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GENERAL INFORMATION

1.5 Analog Specifications
Table 1-5
Analog Specifications
. [ |

Electrical Specifications | +32 V Tnput 6k (see Note)
Input Impedance 8 V Input | MO

%16 mA Input S00 £
Input Filter 32 V Input 10 kHz 3 dB point

{nominal )

+8 V Input 3 kHz 3 dB point

116 mA Input 3 kHz 3 dB point
Conversion/Settling Time | 27 us
(Non-Interleaved)
Conversion/Settling Time | 20 s
(Interleaved)
Offset and Drift | I LSB = 2,19 mV (can be user-nulled)

I
Output Swing BV @ 20 mA
| 210V @ 5 mA for £12 V supplies 2 +12 V
Note: A version of the DMV-666/SVME-667 A/D, DVA Converter Card is also
available with a £40 V/£10 V input range. Consult the factory for details.
1-10 802511 REVISION A



GENERAL INFORMATION

Tahle 1-5 contains the analog specifications for the DMV-666/SVME-667 A/D, DVA Converter
Card.
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2. FUNCTIONAL DESCRIPTION

FUNCTIONAL DESCRIPTION

This chapter provides a functional description of the hardware features on the DMV-666/SVME-667

A/D, DVA Converter Card and contains the following sections:

features

VMEbus slave interface

Analog Input Characteristics
Analog 1o Digital Converter Module
Digital to Analog Converter Module
Interrupts

Bl-mode™,
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FUNCTIONAL DESCRIPTION

2.1 Featuires

VYMEbus Al6, D16, and DOS {EO) slave interface
12-bit Analog to Digital conversion

12-bit Dagital 1o Analog conversion

& differential inputs configurable to 16 single-ended anslog inputs
+36 V, 28 V, and £16 mA input ranges
programmable gain

10 s acquisition time

|3 ps conversion time

input channel reference/comparison circuitry

f single-ended channels of D/A conversion
analog inputs and outputs via P2 connecion

SVME-567 Analog to Digital Converter Card available in commercial grade
version

DMV-666 Analog to Digital Converter Card uses MIL-STD-BB3C class
B-qualified components and is conduction-cooled for MIL-E-3138,
MIL-E-5400, and MIL-E- 16400 environments

P2 connector configurable VMEbus base address
location monitor

Bl-mode”.

Refer to Figure 2-1, DMV-666/SVME-66T A/D, DA Converter Card Block Diagram, for an
illustration of the relationships between the functional blocks.

2-2

802511 REVISION A



FUNCTIONAL DESCRIPTION
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Figure 2-1: DMV-666/SVME-667 A/D, VA Converter Card

Block Diagram
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FUNCTIONAL DESCRIPTION

2.2 VMEbuz Slave Interface

The DMV-666/8VME-667 A/D, DFA Converter Card provides a VMEDus slave imerface 1o the
local bus with D16 and DOS (EOQ) data transfer capability.,

The DMV-666/5VME-66T A/D, DA Conventer Card responds to Al6 address accesses.

221 Decoding (A1b Base Address Selection)

The VMEbus Al6 base address is established by the five P2 ID code bits. The system designer
defines these bits by a 5-bit strapping option. The ID lines default ‘high' providing an [D code of
IF (base address of FB0U). The A6 address space ranges from (000 to FEOD (refer to Table 2-1,
VYMEbus Memory Map). Refer to Table 3-1, E Assigments, in Chapter 3, for strapping information.

Address modifier lines (AMO-AMS) are monitored for valid Address Modifier (AM) codes. The
board responds oaly to AM code 2D (short supervisory access) for A 16 address space write accesses

and to AM code 29 {short non-privileged access) for read accesses. Refer to Table 2-2, Address
Modifier Codes for A16 Base Address,

2.2.2 VM Ebus Interface Requiremenis
The DMVY-666/SYME-667 AD, IVA Converter Card system bus interface is compatible with the

VMEbus standard as defined in [EEE 1014, except where noted. The subscquent paragraphs
describe the characteristics of the bus interface.

2221 Address Width

The control registers and location monitor respond to A 16 access cycles,

2222 Read Write Cycle Detection

The DMV-666/5VME-667 A/D. DfA Converter Card does not respond to 32-bit data transfer cycles.
Single-byte read or write accesses are valid to the control regisiers and Jocation monitor. Word read
and wrile accesses are required to access the A/D and VA Converters.

2-4 B02511 REVISION A



Table 2-1

FUNCTIONAL DESCRIPTION

VMEbus Memory Map

' ID Code Base Address
L OO0
Q1 OBO0
02 1000
03 1800
04 2000
03 2800
06 J000
o7 Ja00
08 4000
o9 4200
DA SO0
OB SR00
0 G000
oD 6RO
OE TOKH0
OF TROO
10 BOO0

11 . 8800
12 SO0
13 D00
14 ANOD
15 ARDD
1& BOOO
17 B0
18 CO00
19 CHROO
1A D00
1B [IRON
1C EDGD
1D ES00
1E FOOO
1F FROK

802511 REVISION A
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FUNCTIONAL DESCRIPTION

Tahle 2-1
AM Modifier Codes for Al6 Base Address
I
AM Code Access
|

29 Short, non-privileged access

2D Short, supervisory access
2.2.3 Data Transfer Bus
All signals of the data transfer bus are used in accordance with the VMEbus specification for a slave
interiace.
.14 Arbitration Bus

The DMV-666/SVME-667 A/D, VA Converter Card provides bus granl conlinuity by passing all
Bus Grant In signals (BGxIN*) to the Bus Grant Out signals {BGxOUT#*) in the occupied slot.
Specifically, the bus grant lines are connected as follows:

s BGUIN* to BGOOUT*

s BGIIN® to BGIOUT*®

e BGZIN®* o BGZOUT*

« RBG3IN* o BG3IOUT™,
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FUNCTIONAL DESCRIPTION

215 [Ttilities Bus
2.2.5.1 System Reset

The DMV-666/3VME-667 A/D, IVA Converter Card monitors the SYSRESET* signal from the

VMEbus. Assertion of the SYSRESET* signal places the CCA into Bl-mode® and resets the
following:

® General Purpose Control Register
*  Gain/Multiplexer Control Register
*  A/D Control Register

*  A/D Converier

*  Vector Register

® [ACK Sequencer paL®

2.2.52 System Fail

The VMEbus SYSFAIL* line is asserted by the DMV-666/SVME-667 A/D, DfA Converter Card
when the on-board General Purpose Control Register FAIL bit is asserted.

The VMEbus signal SYSFAIL* is asserted on power-up until it is explicitly cleared.
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FUNCTIONAL DESCRIPTION

2.3 Analog Input Characteristics

2.3.1 Analog Input Ranges and Protection

Eazch analog input has the following jumper-selectable input ranges and input impedance:
* 2V 6kQ2
. TRV, IMQ
* 16 mA, 500 0.

Protection for each analog input enables them to withstand 70 volis peak with respect o the system
ground.

Refer to Section 4.9.1, Analog to Digital Scaling, for more information on vollage ranges and A/MD
resulis,

23.2 Input Multiplexer

The Input Multiplexer consists of two & to | Analog Multiplexers. Any one of the 16 inputs may be
sclecied for single-ended operation or in matched pairs for ditferential operation. Selection 1s
controlled under software by a write access to the Gain/Multiplexer Control Register,

231 Reference Multiplexer

The Reference Multiplexer is an & to | multiplexer used for test and calibration purposes. It can
select the input channel selected by the Input Multiplexer, or it can select one of the following inputs:

® analog calibration reference vollage
* zero reference

® 45 VDO digital supply rail monitar
* +12 VDC analog supply rail monitor
* -]12 VDC analog supply rail monitor

* -5 VDC analog supply rail monitos
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& ambient emperature ensor.

234 Diagnostic Multiplexer
The Diagnostic Multiplexer consists of an 8 to 1 Analog Muluplexer and is used for card testing. It
is selected by a write access to the Mode Control Register. Refer to Chapter 6, Programming
Interface, for programming details.
The Diagnostic Multiplexer allows access to the following signals.

& zero reference

& +4.5V reference

e .45V reference

¢ differential amplifier

s offeet irim voliage

® +3 ¥V analog supply monitor

+ DAC 0 loopback

* DAC 4 loopback.

2.3.5 Shadow Multiplexer

The Shadow Multiplexer is a voltage divider that may be placed on the measured signal which
reduces the level to 0.64 of the original level. It is used to support testing of the Analog Multiplexer
nputs.

2.3.6 DAC Loopback Multiplexer

The DAC Loopback Multiplexer is an 8 to 1 Analog Multiplexer that allows access to the digital to
analog coaverter outputs. Access to the multiplexer is achieved by software control of the Mode
Control Register.
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231 Input Filter

Each input has a single pole RC filter. For the £8 V and the £16 mA input ranges, the 3 dB point is
tuned to 3 kHz (nominal). For the £32 V input range, the 3 dB point is tuned to 10 kHz (nominal),

2.1.8 Gain Control

The DMV-666/5 VME-667 A/D, VA Converter Card is equipped with a programmable gain control
{the Programmable Gain Amplifier), Gain levels of 1, 2, 4, and & are available by writing to the
Gain/Multiplexer Control Register (refer to Chapter 6, Programming Interfaca).
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24 Analog to Digital Converter Module

The Analog to Digital Converter {A/D Converter) is a 12-hit, self-calibrating device for converting
analog signals to digital signals (CS3012A - Crystal Semicoenductor Corporation),

The A/D Converter control inputs are software-controlled via the A/D Control Register.
A reset of the A/D Converter is dependent upon one of the following:

» reset via the A/D Control Register

& assertion of the VMEbus SYSRESET™ signal.

Either &- or 16-bit data output is sekected from the A/D Converter (dependent upon the A/D Bus
Width setting in the A/D Control Register).

“The A/D Converter can operate in bipolar mode (pasitive or negative input with respect 1o ground)
or unipolar mode (positive input enly). In bipolar mode, the Most Significant Bit (MSB) is the sign
hit. The selection of either bipolar or unipolar mode is made via software control by accessing the
A/D Control Register.
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2.5 Digital to Analog Converter Module

The DMV-666/5VME-667 A/D, DiA Converier Card offers 8 voltage-output digital to analog
convener channels. Each channel is independently programmable, has a maximum resolution of 12
bits, and an output voltage range of £8 V at 20 mA with VME supplies at +11.64 and -11.64. The
range performance increases to £9.25 ar 10 mA with the same VME supplies. The output range of
10 V can be achieved with 5 mA loads at VME supply voltapes at +12.0 V and -12.0 V. (Refer to
Section 4,13, Digital to Analog Converter, for more information on scaling.) Other features consist
of the following:

* readback capahility to allow for verification of the contents of the internal data
register

® asynchronous reset to zero on the IVA owtpats
®* monotonic performance
®  maximum lincanty error of the LSB.

Each D/A channel is accessible by a YMEbus master with the outputs available ot the P2 L0
CONNECION.
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2.6 Interrupts
The DMV-666/SVME-667 A/D, D/A Converter Card can generate an interrupt upon the completion

of the A/D digitization cycle, or upon the completion of the track cycle. The type of interrupts arc
‘release on register’ access.

2.6.1 Interrupt Monitor
The Interrupt Monitor is a function of the IACK Sequencer. It examines the A/D interrupt and
interrupt mask lines, and asserts a VMEbus interrupt when the corresponding interrupt and interrupt

mask lines are in the comect states. Under software control, any one of the seven Y MEbus interrupt
levels can be used, The status ID byte in the Vector Register is also software programmable.

2.6.2 IACK Sequencer

The IACK Sequencer performs the following functions:
* detects and samples a VMEbus IACK cycle

# monitors the DMV-666/SVME-667 AD, DVA Converter Card's intermupd lines,
masks bits, and the prnionty level

* enables the status ID byte onto the VMEbus
& pgnables DTACK® generation
* issues a signal to the IACKOUT driver for off-board IACK cycles

® generates a VMEbus intermupt when an A/D interrupt occurs.
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2.6.3 Interrupt Acknowledge Cycles

The DMV-666/SVME-667 A/D, D/A Converter Card responds (o an inlerrupt acknowledge cycle
when the following conditions are trua:

® an [ACK cycle is detected
®  the TACKIN* daisy-chained signal is detected

*  he encoded interrupt level on Al - A3 is the same as the DMV-666/SVME-667
A/D, VA Converter Card’s interrupt level

® the A/D device is asserting an interrupt
® the corresponding interrupt mask bit is a logic 0,

When these conditions are true, the DMV-666/5VME-667 A/D, DfA Converter Card enables its
status [D byte onto the VMEbus data bus and provides a data transfer acknowledge (DTACK*).
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27 Bl-mode

Bus Isolation Mode ;‘El-mu:ie@} ig a Built-In Taest (BIT) facility that enahles the
DMV-666/SVME-667 A/D, I¥A Converter Card to be isolated from the VMEbus. This means that
a hardware failure on the board may not disrupt the VMEDbus as VMEbus masiership signals are not
driven and all daisy-chained signals are passed unaffected.

Table I-Jé. Bl-mode™ Connector Usage. shows the configuration of VMEbus signals during
Bl-mode™.

2.7.1 Entry into Bl-mode™

The DMV-666/SVME-667 A/D, D/A Converter Card enters Bl-mode™ under any of the following

conditions:
® ypon assertion of the VIMEbus SYSRESET*® line
® upon assertion of the VMEbus TRQ1* signal (if strapped)

®  LpON 3CCEss g}' a VMEbus master which asserts Bl-mode® via a read access 10
the BlI-mode — entry/exit location monitor.

The DM V-666/SVME-66T A/D, D/A Converter Card contains E | and E2 to disable IRQ 1 * assertion
from causing entry into Bl-mode™. Refer 1o Chapter 3, E Assignments and Functions, for more
information.

272 Exit from Bl-mode =

The DMV-666/SVME-667 A/D, D/A Converter Card is removed from Bl-mode”™ upon access by
a VMEbus master. This master signal deasserts Bl-mode™ via a write access to the Bl-mode
entry/exit location monitor as long as IRQ LY is not assened.

While the DMV-666/SVME-667 A/D, D/A Converter Card is in Bl-mode”™, any access by a
VMEbus master other than to the Bl-mode” exit location is ignored, In thes case, the system
contreller bus time-out funclion generates a bus error to termunate the cycle.

273 Location Monitor

The Bl-mode” entry/exit location monitor 15 available to the VMEbus in the A 16 address space.
The DMV-666/SVME-667 A/D, DJA Converter Card enters Bl-mode™ for any read aceess to the
location monitor and exits BI-mode™ for any writc access.
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Table 2-3
Bl-mode” Connector Usage

Signal Name Normal Usage Bl-mode™ Usage
VMEbus General Signals
D00 - D15 bi-directional data tri-stae
D16 - D31 not used fot used
ADL - AlS addresses. input input
Al6- A3l not used not used
ANMD - AMS input | input
AS* DS0*, DS1* strobes, input input
WRITE*® wrile, input input
DTACK* acknowledge, output disabled
[ACK* input input
IRQ1* - IRQ7T* interrupt output réquests disabled
BRO* - BR3* | NA NA
ACFAIL* NA NA
SYSFAIL* FAIL FAIL
BBSY* NA NA
BCLR* NA NA
LWORD* input input
SERCLEK, SERDAT NA NA
System Controller Signals
SYSCLK input input
BERRE* NA NA
SYSRESET* input input
Daisy Chain Signals '
IACKIN® 1014 usage unaffected
[ACKOUT* 1014 usage unaffected
BGxIN* 1014 nsage | unaffected
BGxOUT* | 1014 usage unaffected
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3, E ASSIGNMENTS AND FUNCTIONS

This chapter describes the E (jumper block) assignments and functions, Figure 3-1, E Locations,
shows the E designations for the DMV-666/SVME-667 A/D, DVA Converter Card, Table 3-1, E
Assignments, lists the on-board E numbers and their functions.

Table 3-1
E Assignments
Function Jumper Block Reference
Analog Input Selection I E3 to E&S Channel Configuration
Tables 4-2 to 4-9 in Chapter 4
Entry into/Exit from Bl-mode® El.E2 Table 3-3
viaIRQ1#
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Figure 3}-1: E Locations
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al E Options

The DMV-666/SVME-AAT A/D, VA Converter Card is shipped out of the factory without any
jumper straps. With this configuration, the card defanlts to £8 ¥V differential input operation and
IRQ1* does not force the card to enter BI-mode®. The user can change the hardware configuration
of the board before installing it in a system. This involves connecting the appropriate jumpers on
the on-board jumper blocks . Refer to Section 3.1.1, Analog Input Selection, for details of possible
jumper configurations.

The user can wire-wrap the required hardware configuration or consult the factory for information
about pre-configured variants,

111 Analog Input Selection

Table 3-2, Analog Input Sclection, lists the jumper blocks used to configure each one of the eight
input channels. The fellowing are the three possible input ranges for each channel:

e 13V
* TIZY
* 16 mA.

Refer to Tables 4-2 1o 4-9 in Chapter 4, Configuration and Operation, for strapping details.
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Tahle 3-2

Analog Input Selection

Channel Number E Assignments

0 E45 to E50
E63, E66

| E39 to E44
E63, Eod

2 E33w E38
E6l, E62

3 E27to E32
E59, E6D

i E21 to E26
E37, E58

5 El5twE20
E55, ES6

B . ES 1o E14
| E33, E54
T ' E3w E8
EJl, E3Z

Note: Strapping one input of a differential pair for single-ended operation forces
the other input of the differential pair into single-ended operation.

34
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3.1.2 Entry Into/Exit From Bl-mode” Via IRQ1*

In some sy stems, it is undesirable to allow an assertion of IRQ1* to cause the DMV-666/SVME-667
AT, YA Converter Card to enter Bl-mode™. This feature may be enabled or disabled by
configuring E| and E2.

Table 3-3, Entry into Bl-mode™ Via IRQ1*, summarizes the strapping options.

Table 3-3
Entry into Bl-mode® Via IRQ1*
Entry into Bl-mode” |
via TR(1# | Configuration
enabled El to E2 strapped
disabled | EltoE2open
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4. CONFIGURATION AND OPERATION

CONFIGURATION AND OPERATION

This chapter ouwllines the configuration and operation of the DMV-666/SVME-667 A/D, DVA
Converter Card. It contains the information required to operate the CCA and is divided as follows:

L]

[D Code Configuration
Front-End Configuration
[nput Multiplexer

DAC Loopback Multiplexer
Shadow Multiplexer
Reference Multiplexer
Diagnostic Multiplexer
Programmable Gain Amplifier
Analog to Digital Converter
Analog to Digital Converter Calibration
Electronic Potentiometer
Digital 1o Analog Convener
Temperature Sensor

Interrupts.
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4.1 D Code Configuration

The 1D code selects the base address for address map programming on a bus slot basis. On the
SVME-667 A/D, DiA Convener Card, the ID codes are configured by strapping the P2 connecior,
On the DMV-666 AD, VA Converter Card, the ID codes are available on the P2 connector only.

Tahle 4-1, P2 ID Code Configuration, details the configuration of the P2 connector for the different
[D codes and their base addresses, Note that the [D codes and the base addresses are in hexadecimal
formmat.

Table 4-1
P2 ID Code Configuration
| ID Code | Address  P1-1Dd P2-1D3 P2.ID2 | P2.ID P2-1DO
P2-C3 P2-A3 P2-C2 | P2-A2 P2-C1
00 0000 GND GND GND .: GND GND
| 01 OROO GND GND GND | GND open
| 02 L1000 GND GND GND | open GIND
03 L &00 GND GND GND open apen
04 2000 GND GND open GND GND
05 2800 GND GND open GND open
06 3000 GND GND open open | GND
a7 3R00 GND GND apen open Dpen
08 4000 GND open GND | GND GND
09 4800 GND | open GND GND open
0A SO0 GND Open GND open GND
0B | 5800 GND open GND open | open
| oc | 00 | GND open open GND | GND |
li 0D | GRO0 | GND open | open {  GND open
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Table 4-1 {Continued)

CONFIGURATION AND OPERATION

P2 ID Code Configuration

ID Code | Address | F1-ID4 PZ-1D3 P2-1D2 P2-ID1 P2-IDO |
P2-C3 P2-A3 P1-C2 P2-A2 P2-C1 |
OE 7000 GND open open open GND
OF TRO0 GND open open open open
10 BO00 open GND GND GND GND
11 HEO open GND GND GND open
12 SO0 open GINLD Ly open GND
13 Q800 open GND GND open open
14 ADDO open GND open GND GND
13 ABDOD open GND open GND open
16 BODO open GND open open GND
17 BBOO open GND opeEn open Open
18 €000 open open GND GIND GND
19 CR00 open open GND GND open
1A DO0G open open GND open GND
B D800 open open GND open open
1T EOD0 open open open GND GND
| E&00 open open open GND open
IE FODO open open open open GND
IF FROO open open open open open

802511 REVISION A

4.3



CONFIGURATION AND OPERATION

4.2 Front-End Configuration
4.2.1 Input Attenuation

For each of the eight input channels, there is a resistor network which selects an input range. The
user can implement any one of the input ranges by configuring the jumper blocks, The following
are the input ranges:

® +8V3IkHz3dB point
* 132V 10kHz3 dB point
* 1 16 mA 3 kHz 3 dB point.
The selection and conversion rate of inputs is governed by the following factors:
® 3 kHz input filter bandwidth (333 pus)
® transient settling time of the amplifier chain (20 JLE)
* acquisition and conversion speed of the A/D converter
® 375 us acquisition
= 12.25 ps conversion
The selection rate of inputs is governed by the YMEbus traffic,
The following are the conversion rate limitations:
® acombination of the input bandwidth for inputs with dynamic signals

® the wansient settling time for inputs scanned which have a large potential
difference from the input previously selected.

For more information on sequencing and converting inputs, see Section 4.9, Analog o Digital
Converter.
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4.2.2 Channel Configuration

The Analog Multiplexers default on power-up in differential mode. A combination of strapping and
software is required to configure an input for single-ended operation. For information on the
coftware interface. see Section 4.3, Input Multiplexer. Each input must be strapped for the desired
configuration for converted results 1o be accurate. Differential operation provides the following

input options:
s Y

s 0V

* £]6 mA.

Figure 4-1, Channel Configuration, augments the following discussion on channel configuration.
The +8 V differential operation requires that no straps be installed on the configuration pins for that
channel.

The 32 V differential operation requires that the two voliage divider resistors R2 and R3 be
configured into the input circuit with straps across E3-E4 and ES-E6 only.

The £16 mA input range requires that only the 500 © current loop resistor RS be configured into
the input circuit by strapping E1-E2 only.

Single-ended operation provides for two input ranges and configures each differential channel used
to two single-ended channels. Programming of the Mode Control Register as well as the
Gain/Multiplexer Control Register is required. For information on strapping configurations, see
Figure 3-1, E Locations, in Chapter 3, and Tables 4-2 through 4-2 for Input Channel Configurations.
Single-ended operation provides the following input options:

e TRV
. F3TN

Single-ended operation requires that the input filter be grounded. In Figure 4-1, Channel
Configuration, this corresponds to strapping E8-E7. The differential input channel then becomes
two single-ended channels referenced to the circuit ground,

Operation in the 8 V range requires that no other strap be installed on that input.

Operation in the £32 V range requires that the voliage divider resistor (R2 for the input+ input and
R3 for the input- input) be configured inio the circuit by shunting the corresponding jumpers E3-E4
or E5-E6. The versatility of the input circuit allows a differential input filter 1 be configured into
two single-ended inputs of different voltage ranges. (Refer to Figure 4-1, Channel Configuration,
fiar more information. |
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Figure 4-1: Channel Conflguration

Reference designations are only applicable to this example. For actual E block numbers, refer 1o
Figure 3-1, E Locations, in Chapter 3.
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Tables 4-2 to 4-9 detail the specific E strappings for the configurations for each channel.

CONFIGURATION AND OPERATION

Table 4-2
Channel 0 Configuration
Mode of Operation E Configuration Input Pins
Differential ADC+0 10 ADC-0
+8Y no strapping
+32V E47-E48, E49-EX)
+ 16 mA E65-E6G
Single-Ended ADC4+0 w0 GND
T8V E45-E46
+31V E45-E46, E47-E48
|
Single-Ended ADC-0 o GND
tRY E45-E46
T3azv E45-Edb, E49-E50
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Tahle 4-3

Channel 1 Configuration

Mode of Operation E Configuration Input Pins
Differential ADC+1 o ADC-1
T8V no strapping
+32V E41-E42, E43-E44
+ 16 mA E63-ERd
Single-Ended | ADC#1 to GND
T8V E30-E40
13XV E39-E40, E41-E42

|
Single-Ended ADC-1 to GND
T8V E39-E40 |
32V E39-E40, E43-E44 |
‘Table 4-4
Channel 2 Configuration

Mode of Operation E Configuration Input Pins
Differential ADC+2 to ADC-2
T8V o Srapping
+32V E35-E36, E37-E38 |
+ 16 mA E&l-E62
Single-Ended ADC+2 to GND
iV E33-E34
T2V E33-E34, E35-E36
Single-Ended ADC-2 to GND
o E33-E34
32V E33-E34, E37-E38

4-8
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Tahle 4-5
Channel 3 Configuration
Mode of Operation | E Configuration Input Pins
Differential | ADC+3 10 ADC-3
TRV no strapping
o ¥ E29-E30, E31-E32
t 16 mA E59-E6{
Single-Ended ADC+3 to GND
T8V E27-E28
+ 32V E27-E28, E20-E3()
Single-Endede ADC-3 w0 GND
T8V EZ7-E23
o 1 ) EZ7-E28, E31-E32
Table 4-6
Channel 4 Configuration
Mode of Operation E Configuration Input Pins
Differential | ADC+4 1o ADC-4
TRV no sirapping
31 E23-E24, E25-E26
16 mA E57-E58
Single-Ended ADC+4 to GND
+8V E21-E22
+2 Y E21-E22, E23-E24
Single-Ended ADC-4 to GND
BV E21-E22
32V E21-E22, E25-E26
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Table 4-7
Channel 5 Configuration
Mode of Operation E Configuration Input Pins
Drifferential ADC+5 10 ADC-5
+RV no strapping
+32V EI7-EIB, EI19-E20
+ |6 mA E55-ES6
Single-Ended ADC+5 to GND
t8Y El15-El6
+32V El15-El6, E17-E18
Single-Ended ADC-5 to GND
+EY El3-El6
+32V El15-El6, E19-E20
Table 4-8
Channel 6 Configuration
Muode of Operation | E Conflguration Input Pins
Differential ADC+6 to ADC-6
Y no strapping
2V Ell-EiZ, E13-El4
t 16 mA E53-E54
!
Single-Ended ADC+H to GND
t8V E9-E10
+32V E9-El10, EI1-E12
Single-Ended ADC-6 to GND
EEN ES-EL1D
+ 32V ES-E10,E13-El14
d=10 B02511 REVISION A
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Table 4-9
Channel 7 Configuration
Mode of Operation E Configuration Input Fins
Differential ADC+T to ADC-7
18V no strapping
¥ Y E3-E6, E7-E3
+ 16 mA E51-E52
Single-Ended ADC+T to GND
8 Y E3-E4
o 1 E3-E4. E5-Eb
i
Single-Ended ADC-7 to GND
8V E3-E4
g 4 E3-E4, EV-EB |
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4.3 Input Multiplexer

The Input Multipiexer stage consists of two 8 1o 1 Analog Multiplexers. Input Multiplexer A is used
to scan the positive inputs of the differential pairs and Input Multiplexer B is used to scan the negative
inputs of the differential pairs. Each multiplexer owtput is buffered by a high impedance follower
which feeds the Mode Multiplexer. The Input Multiplexers are both addressed with the
Gain/Multiplexer Control Register bits SEL 1, SEL2, and SEL3.

Configuration of the input filters as differential mode requires the Mode Control Register to be
programmed to access the channels configured as ditferential. Configuration of the input filters as
single-ended requires the Mode Control Register to be programmed to aceess the positive input
only, or the negative input only.
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44 DAC Loopback Multiplexer

The DAC Loopback Multiplexer is an & to | Analog Multiplexer allowing access to the Digital to

Analog Converter outputs. Access to the multiplexer is achieved by software control of the Mode
Control Register.

DAC values measured by the A/D Converter can be predicted as follows:

Assume that the A/D Converter is functioning in bipolar mode,
For a value greater than 8004 written to the DAC,
ADC RESULTH = 800y - ({{{DAC VALUEp x 0.00219) - 4.5) x 0.45)/0.0021%)y
Expected tolerance (assuming offsets were nulled before starting):
42 LSB £DAC gain error (+5 LSB worst case), where | LSB = 0.00219 volts
For a value less than 8004 writtén 10 the DAC,

ADC RESULTH = 800K + (({({DAC VALLUE 10 x 0.00219) - 4.5) x -0.450,00219)H
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4.5 Shadow Multiplexer

The Shadow Multiplexer is 4 voltage divider that may be placed on the measured signal which
reduces the level to .64 of the original level. This multiplexer works with the Inpul Multiplexer
and can be enabled by the user through software control (bit 7 of the A /D Control Register. Refer
to Chapter 6, Programming Interface). The Shadow Multiplexer's input channel selection is made
through a bit configuration in the A/D Control Register,

MNote: The Shadow Multiplexer is used for diagnostic purposes only; it cannot be used for calibration.
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4.6 Reference Multiplexer
The Reference Multiplexer is an 8 to | multiplexar, Its input channels are defined in the following

sections. Access to the Reference Multiplexer is via the Gain/ Multiplexer Control Register bits 3,
4 and 5, SEL 4, 5, and 6, respectively.

4.6.1 Input Channel 0

This input channel comes from the output of the Input Multiplexer. Selection is accomplished by
choosing the required [nput Multiplexer channel while maintaining SEL 4, 3, and & as zero.

4.6.2 Input Channel 1

This input channel measures the analog reference { A/D Converter reference ). The value should read
FFFOu +(v-2,

4.63 Input Channel 2

This input channel is the analog ground reference and may be used for card calibration. [n bipolar
mode, the A to D Converler result should be B00DH. Refer to Section 4.10. A/D Converler
Calibrabion, for details.

4.6.4 Input Channel 3

This input channel is used to monitor the VMEbus power supply. It is connected to 45 V thmugh

a voltage divider of 0.819. The expected range of values is 0550y to 11A0H in bipolar mode for
the VME +5 V supply range of 525 Vio 473 V.

465 Input Channel 4

This input channel is used to monitor the VMEbus +12 V power supply. It is connected to the +12
V through a voltage divider of .338. The expected range of values is 06B0H to 080y in bipolar
maxde for the VME +12 V supply range of 12.6 Vo 11.64 V.
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4.6.6 Input Channel §

This input channel is used to monitor the VMEbus -12 V power supply. It isconnected to the -12
¥ through a voltage divider of 0.338. The expectad range of values is F960y to EF80y in bipolar
mode for the VME -12 V supply range of -12.6 Vo -11.64 V.

4.6.7 Input Channel 6

Thas input channel is used to monitor the on-card -5 V power supply. It is connected to -3 V
through a voltage divider of 0.819. The expected range of values is FABOY to EE60y in bipoler
mde.

4.6.8 Input Channel 7

This input channel 15 connected to a temperature sensor. It can be used to shut down the system if
the lemperature exceeds the system temperaiure ratings. It is also used for card calibration. Refer
to Section 4. 13, Temperature Sensor, for details.
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4.7 Diagnostic Multiplexer
The Diagnostic Multiplexer is accessed by asserting DMUXSEL, bit 2 of the Mode Control

Register. Individual inputs are selected using bits 3, 4, and 5, SELA4, 5, and 6 of the Gan/Multupiexer
Control Register.

4.7.1 Input Channel 0

This input is the analog ground reference and may be used for calibration purposes. Inbipolar mode,
the A/D Convener result should be 83000y,

47.2 Input Channel 1

This input is the +4.500 volt reference. In either operating mode, the A/D Converter result should
be FFFOH, (+0y, -204). This is a positive full scale reading.

4.7.3 Input Channel 2

This input 15 the -4.500 volt reference. In bipolar mode, the A/D) Converter result should be (000,
{+20H, -OH). This is a negative full scale reading.

4.7.4 Input Channel 3

This is the output of the differential amplifier. Any result obtained from this input should be the
same as that obtained from the Input Multiplexer.

475 Input Channel 4

This 'Ltlpull 15 the voltage applied 1o the differential amplifier summing junction for the purpose of
nulling the input buffer and differential amplifier offsets. This input can be used for determining
that the Electronic Potentiometer is functional. Tt is used in production testing at the factory,
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4.7.6 Input Channel 5

This input is the +3 'V analog supply monitor. Its value is nominally F480 { 55 ).

4.7.7 Input Channel 6

This input is the DACD output applied to the VDAC MUX, Since the value obtained here does not
pass through the differential amplifier, it has a convented result of -1 times the DAC output.
Therefore, assuming both the A/D Converter and DACs are in bipolar mode, a value of 0800y
programmed into DACD will result in a value of 8000y from the A/D Converter. A value of OFFFg
programmed into the DAC will result in a value of 0000, A value of D000 programmed into the
DAC will result in a value of FFFOH from the A/D Converter.

4.7.8 Input Channel 7

This input is the DAC4 output applied to the VDAC MUX. It operates the same as Inpur Channe|
6.
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4.8 Programmable Gain Amplifier

Under software control , the Programmable Gain Amplifier can be adjusted for gains of [, 2,4, and
8. The gain setting is controlled by bits 6 and 7 in the GainMultiplexer Control Register.

The gain may be programmed at the same time that a multiplexer input selection is made. When a
gain change is made, 10 ps should be allowed for the cutput of the amplifier to settle before
performing a conversion, If the output voltage change is more than two volts, it may be necessary
to perform two conversion cycles, disearding the first results. This will allow the A/D Converter to
go through a complete coarse charge, fine charge, convert sequence. This will guarantee an accurate
result.
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WEt D15 D8 D7 DO

HEQ&EI‘EI‘ ! . ! — o,

oogemt X X X X X X X X[s8 S1
Don't care bits Status bvie is in kower 8 bits

for B-bit or 16-hit moda,

A/D Status Word - (see Note 1)
8-Bit or 16-Bit Mode

VYMEbus [E_J_1_5 D8 DY D3 DO
Reglster [ on
Enm:nls _DH — D4 D3 DD"} .D ﬂ_ﬂ

The output of the A/D Converter resides in the highest 12 bits

of the A'D Data word, The four Least Significant Bits (LSB) are
filled with zeros |

A/D Data Word - 16-Bit Mode (see Note 1)

VMEbuz D7 DO
L (zee Naote 1)
&g o E1 ] D4  First AD Data read.

VMEbus D7 D4 D3 DO
=1 |seeMols 1)

H i |
oo ID3 D00 0 0 0 SscondAD Data eat

For 8-bit mode, the same address is read twice. Mate that the
wser should use the AD Slatus Register to determine which
Eyte is available for a data read. The four LSB of the second
data read ar filad with rerms,

Note 1: Crystal CS 50124 register.

21083C
Figure 4-2: A/D Converter Status and Data Registers
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4.9 Analog to Digital Converter

The Analog to Digital (A/D) Converter is a 12-hit converter designed around the Crystal
Semiconductor Corp. C5 5012A A/D Converter with a conversion time of 12,25 ps. The acquisition
time for the device is 3.75 ps, The A/D Converter is self-calibrating on power-up and is capable of
8-bit read accesses of the data.

The A/D Converter provides two outputs that may be polled, or if unmasked, can be used to generate
VME interrupts. These outputs are the end of track-signal and the end of conversion-si gnal. The
end of track becomes asserted 3.75 ps after an end of conversion, signalling that the device is ready
1o perform another conversion. Refer to Chapter 6, Programming Interface for more information.

The following are internal to the A/D Converter:
e A/D Status Word for 8- or 16-bit made
s  A/D Data Word for 16-bit mode
&  AJD Data Byte for 8-bit mode.
Refer 1o Figure 4-2, A/D Converter Status and Data Registers.

In 8-bil mode, the A/D Status Register should be used to determine which byte is available for a
data read.

The A/D Converter input may be monitored at the P2 connector P2-CI 3. This signal is buffered and
has a | k£2 output impedance.
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4.9.1 Analog to Digital Scaling

The A/D Converter has a reference of 4.5 volts, In bipolar mode, the scaled input voltage to the
A/D Converter is 24.5 volts over the 0 to FFFOy range. The most significant hit is the sign bit for
the converted value, The A/D Converter pads the least significant nibble with zeros forcing the
result to be left-justified. The scaled input voltages and their hex values are:

® +435V =FFF04
* 0.0V=30001
* 45V =0000H.

This range corresponds to 2.19 mV per bit of resolution, The scaling of the input circuit and the
amplifier chain is such that, in an ideal situation where the VME power supplies are at the maximum
(+12.46 and -12.46), the maximum available dynamic input range at the P2 connector would be
10 ¥V and £40 V. The differential amplifier stage has a gain of 0.45 V/V. This would then
correspond 10 £4.5 V at the A/D Converter. Due to the variation in VME power supply voltage,
however, the guaranteed dynamic range is =8 V and £32 V. The scaling is not adjusted for the
reduced input range. The +8 V input, therefore, will result in a conversion value of E6BOy and a
-8 V input will result in a conversion value of 1950g. In either case, the 0 volt point will remain as

BOOOH.

In unipolar mode, the scaled voltage input © the A/D Converter is 0 to +4.5 volts over the 0 to
FFFOH range. The scaled input voltages and their hex values are:

s .0V =0000y
®* 4.5V = FFFH.
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4.9.2 Analog to Digital Conversions

To execute an Analog to Digital conversion, the user must write to the A/D Convert/Read Address.
The DMV-66&/5VME-667 A/D, DVA Converter Card does not care what data is written to the AD
Convert/Read Address, as long as it is write-accessed.

To obtain cenverted data, the user must read the same A/D ConvertRead Address.

The A/D Converter contains a track and hold amplifier that has three modes of operation. Thes=
modes of operation are controlled by the state of the AL Converter. They are initiated by the write
to the A/D Converter that starts 4 conversion.

The A/D Converter track and hold amplifier operates in a coarse track mode for the first 6 clock
cycles (1.5 ps) after an end of conversion has been issued. The amplifier then switches to a fine
rack mode until the hold command is issued by writing to the A/D Converter Data Register. The
hold command causes the A/D Converter to hold the tracked voltage until the conversion has been
completed. Then it switches to the coarse track mode.

The following is the difference between the tracking modes:

& incoarse track mode, large voltage changes are tracked by a high slew rate bu ffer
in the input circuit

e in fine track mode, the input buffer is switched out of the tracking circuit to
minimize input offsct voltages. This limits the acquisition rate to the slow rate
and drive capability of the source amplifier.

It is recammended that the input multiplexer changes and the programmable gain amplifier changes
he made while the A/D Converter is performing a conversion. The converter will then accurately
acquire the new voltage within 3,75 ps. An alternative is to perform two conversions after making
an input multiplexer change or gain change and to discard the results of the first conversion.
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4.9.2.1 Sample Analog to Digital Conversion - Non-Interleaved, Polled

For a non-interleaved, polled A/D conversion, execute the following steps:

1.

3

5.

b.

Set the Gain/Multiplexer Control Register for the appropriate input and gain (e.g.. [nput Channel
5 of the Input Multiplexer and a gain of 1 on the Programmable Gain Amplifier),

Wait 13 us for settling time.
Initiate a conversion by writing to the A/D ConvervRead Address.

Poll the A/D Status Register for the end of the conversion (Convert bit (bit 0} in the A/D Status
Register set to 0).

Read the A/D Convert/Read Address.

Repeat from Step | with new input selection andsor new gain setting,

4922 Sample Analog to Digital Conversion - Non-Interleaved, Interrupt-Driven

For a non-interteaved, interrupt-driven A/D conversion, execute the following steps:

1.

2,

Write the interrupt vector value to the Vector Register. (The interrupt vector value goes out on
the VMEbus.)

Enable the End of Conversion bit (bit 3) in the General Purpose Control Register.

Set the Gain/Multiplexer Control Register for the appropriate input and gain (e.g., Input Channel
5 of the Input Multiplexer and & gain of 1 on the Programmable Gain Amplifier).

Wait 13 ps for settling time.
Initiate a conversion by writing to the A/D Convert/Read Address.
Wait for the interrupt - the software program is free to perform other tasks.
In the Interrupt Service Routine:
® read the A/D data (read the A/D Convert/Read Address)

®* repeal at Step 3 with new input selection andfor new gain setting.
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Caba read 2 . s |

0944

Figure 4-3: Interleaved and Polled A to I} Conversion
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4.9.2.3 Sample Analog to Digital Conversion - Interleaved, Polled

For an interleaved, polled A/D conversion, execute the following steps and refer to Figure 4-3,
Interleaved and Polled A/D Conversion:

1.

2.

7.

B.

9.

Setthe Gain/Multiplexer Control Register for the appropriate input and gain (e.g., Input Channel
5 of the Input Multiplexer and a gain of | on the Programmable Gain Amplifier).

Wat 13 s for settling time.
Execute the first conversion (write access the A/D Convert/Read Address),

Poll the A/D Status Register for the end of the first track (bit 5 in the A/D Status Register is set
o 0.

Select the second input channe] and/or gain setting.

Poll the A/D Status Register for the first end of the conversion (bit 0 in the A/D Status Register
set to (),

Execute the first data read (read the A/D Convert'Read Address).
Execute the second conversion (write access the A/D Convert/Read Address).

Poll the A/D Status Register for the end of the second track (bit 5 in the A/D Status Register is
sci to 0,

10, 5elect the third input channel and/or gain setting.

11. Poll the A/ Status Register for the second end of the conversion (bit 0 in the A/D Status Register

set to (),
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4.10 Analog to Digital Converter Calibration

The following sections detail when to calibrate, what is required to perform the calibration, and how
o calibrate the DMV-666/5VME-667 A/D, DYA Converter Card.

4.10.1 When To Calibrate

The user should check the calibration of the DMV-666/5 VME-667 A/D, IV A Converter Card when
the following occurs:

®  power-up/reset
# change in temperature greater than 50°C

® possible erroneous data (user-discretion),

4.10.2 Required Inputs for Calibration

The following are required inputs for a calibration:
* An input connected to ground
& Temperature Sensor on the Diagnostic Multiplexer

® Electronic Potentiometer.
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4.10.3 Method of Calibration

The following steps detail the method of calibration for the DMV-006/VME-667 AD, D/A
Converter Curd:

L.

Apply a short to ground on an unused input and program the Gain/Multiplexer Control Register
for the appropriate input.

Ensure that the Programmable Gain Amplifier is set to & gain of 1.

Execute a write access 10 the A/D Convert/Read Address.

Read the data from the A/D Converier (read the data at the A/D Converi/Read Address).
The data should be 8000 £ 1 (1.e., TFFD to 8010).

If the data is in error, calibrate the CCA by performing the following steps:

& increment or decrement the Electronic Potentiometer

® egxecnle another conversion (repeat Steps 3 (o 3)

MNote: Between each Electronic Potentiometer adjustment, the user must wait 500 ps for settling
time. Refer to Section 4.11, Electronic Potentiometer, for more information.

7. When the A/D Converter value is acceptable, store the Electronic Potentiometer value (in the

EP) by executing the following steps:
® set PCLK high

® (eselect the Electronic Polentiometer (via software-control, Bit 0 (EF Clock Bit
Enable) in the A/D Control Register).
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4.11 Electronic Potentiometer

The Electronic Potentiometer is a resistor ladder device of g2 technology. It has 100 resistor steps
which are changed by selecting the device, selecting the direction of travel, and then clocking the
device. Each step increment changes the differential amplifier stage offset by 793 pV, therefore, it
is possible to null any offsets inherent in the circuit before any absolute measurements are taken.
The Electronic Potentiometer is biased between the +4.500 and -4.500 reference supplies, so it is
possible to impose a positive or negative offset to the differential amplifier.

The offset is summed into the inverting input of the differential amplifier so a positive increment
of the Electronic Potentiometer will result in a change in the negative direction of the differential
amplifier.

The following must be considered when using the Electronic Potentiometer:

1. The system must provide VME SYSRESET® asserted on power-up and power-down to prevent
the contents of the Electronic Potentiometer from being lost during power supply transitions.

2. The Potentiometer Chip Select signal, PCS, must be selected to enable programmung of the
Electronic Potentiometer, {PCS is Bit 0 in the A/D Control Register.)

3, On power-up of the CCA, the signal PCS must be wnitten high to disable any inadvertant access
1o the Electronic Potentiometer.

4. The Electronic Potentiometer value changes on the | to O transition of the signal PCLK.

5. The Electronic Potentiometer requires 500 s to settle before performing a conversion to check
the result of the potentiometer increment/decrement.

6. Storage of the Electronmc Potentiometer setting is performed by setling PCLK high and
de-selecting the Potentiometer. The siorage operation will take 20 ms, therefore, no changss o
PCLE., PU/D, and PCS should be made during that period.
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4.12 Digital to Analog Converter

The DMV-666/SVME-667 A/D, VA Converter Card provides 8 single-ended analog output
channels. These channels are capable of providing a maximumof +10 V swing (VME power supplies
at +12 ¥ or greater) at an output current of 5 mA. The DVA Convertar outputs are buffered with
shon circuil protected op-amps. Note that prolonged shorts 1o ground may affect the long-term
reliability of the devices.

The D/A Converters are configured to provide an output swing of £10 V for full scale bipolar
operation, This means that:

® a+10V output corresponds io a value of XFFFH

® i zero volt output comesponds to a value of X800y

® a-10V output corresponds to a value of X000,
The D/A Converters are 12-bit devices where the most significant nibble is don"t care, The converters
are capable of read/write operations, but only in word widths, Byte accesses are not disallowed, but

will result in erroneous operation.

The D/A Converters may be accessed every 700 ns, but the outputs require a 20 ys period 1o settle
before being re-addressed.

The [2-bit capability of the DfA Converters provides 4.88 mV per LSB resolution on the output.
However, the limitations of the devices are as follows:

® gain error maiching of any two DACs in the same package +4 LSB

® bipolar zero matching 42 LSB

® linearity matching +1 LSB

* gainerror over temperature between different packages +5 LSB

® linearity error over temperature between different packages £0.5 L5SB

Note that these limitations apply to using DAC outputs in an application.
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413 Temperature Sensor

The temperature sensor input available on Input 7 of the Reference Multiplexer is a temperature 10
voltage device. At 25°C the device will provide a voltage of -298 mV 10 the A/D Converter. This

voltage will change at a rate of -1 mV per degree Celcius nse in temperature. The A/D Converier
result will be (nominal):

-29% mV/2.19 mVibit = -136 counts = -BEH
BOOH - 881 = 778H
The sensor is lincar over the temperature range of -35°C to +150°C.
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4.14 Interrupts

The DMV-666/5VME-667 A/D, IVA Converter Card can generate a VME interrupt on a selectable
level from 0 to 7 and will place an B-bit vector onto the VMEDus in response to an [ACK cyele.

Interrupts may be generated by two signals which are derived from the A/D Converter. The first
signal is the End of Track indicator which shows that acquisition is complete and that 2 conversion
may be initiated. The second signal is the End of Conversion indicator which shows that data is
ready to be read from the A/D Data Register. Both interrupts can be masked separately and operate
in Release on Register Access mode. The End of Track interrupt is cleared by writing to the A/D
Converter to initiate a conversion. The interrupt will recur 3.75 s after an End of Conversion
interrpt 0Ccurs.

To operate the DMVY-666/8VYME-06T A/D, DVA Converter Card at maximum throughput, both
interrupts may be used. However, if the intermupts are not carefully controlled, the recurrance of the
interrupis at 3.75 ps and 12.25 ps intervals may become a burden for the Interrupt Handler.
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4.14.1 Interrupt Handler Operation

This section details a suggested sequence of starting op the DMV-666/SVME-66T7 A/D, VA
Converter Card w perform under interrupts. The sequence for initialization and performing the first
conversion is suggested in order to prevent a spurrious interrupt from ocumring when first enabling
the interrupts,

Initialize and perform the first conversion:

1. Mask End of Conversion and End of Track Interrupts.
2. Select desired interrupt level.

3. Program necsssary vector.

4. Select first input 1o be sampled.

5. Poll for End of Track.

6. When true, initiate conversion and poll for End of Conversion,
7. Atend of conversion, read and discard the result.

B. Poll for End of Track.

9. When true, initiate conversion.

10, Select next input to be converted.

11. Enable End of Conversion internapt.

Interrupt service routine:

Check source of interrupt
If entered due to End of Conversion
then
enable End of Track interrupt
read converted result
RT1
else service End of Track Interrupt
initiate conversion

select next input for conversion
RTI
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5. CONNECTOR ASSIGNMENTS

The pin assignments for the P1 and P2 connectors are listed in Table 5-1 and Table 5-2 respectively,
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5.1 Pl Pin Assignments
Tahle 5-1
P1 Pin Assignments
I ' :
Pin I! Row A Row B Row
Number Mnemonic I Mnemonic Mnemonie
|

| Do (BBSY*) DOR

2 | Dol (BCLR"*) DG

3 Do2 {ACFAIL¥) D10

4 D03 (BGOIN*®) . D11

5 D4 (BGOOUT*) D12

f M5 I (BGIIN¥) D13

7 D06 (BGIOUT*) Dl4

2 ' D7 (BG2IN*) D15

9 GND (BG2OUT*) GND
10 (SYSCLE) (BGAIN*) , SYSFAIL®
1 GND (BG3OUT*) ' (BERR*)
12 DS1* |I (BRO®) SYSRESET®
13 Ds0* {BR1%) LWORD*
14 WRITE* (BR2*) AMS
15 '. GND (BR3%) (A23)
in DTACK* AMD (A22)
17 GND AMI . (A21)
18 AS* , AM2 (A2
19 GND I AM3 (A19)
0 1ACK* GND (AR
21 [ACKIN® (SERCLK) (AIT)
22 IACKOUT* (SERDAT) Al6
3 A4 GND Al5
24 ADT IR(}7* Ald
2 ADG IRQ6* All
26 A5 IRO5* All
17 A TRQ4* All
28 AD3 TRQ3* AlD
19 ADZ IRQZ* AD9
0 i ADL IRQ1* ADB
3 | 12V (+SVSTDBY) +12V
2 +3V +5 Y +5 Y

Note: Signals in parentheses [ ) are not usad by the DMVEEA/SVME-66T A/D, VA Converter Curd.
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5.2 P2 Pin Assignments
Tahle 5-2
P2 Pin Assignments
|
Pin ' Row A Row B Row C
Mumber Mnemonic Mnemonic Mnemonic
| GND +5V P2IDN)
2 P2ID1 GND P2ID2
3 P2ID3 RESERVED P2ID4
{DISF3) CARDFAJTL*

4 | (A24)

5 DACO {A25)

6 DACI {A26)

7 DAC2 (A2T)

b (AZE) .'

9 DACS (A25)
10 DAC4H {A30) | AGNDD
|l DACS (A31} .
12 GND AGNDI
13 ADCOA (+5V) ANALOG_OUT
14 ADC1A (D16) AGND2
15 ADC2A (DI ADCOB
[ & | (D18) AGND3
17 ADC3IA (D19 ADCI1B
|8 ADC4A (D20) AGND4
|9 ADCSA (D21) ADCIB
0 (D22) AGNDS
21 ADCEA (D23) ADC3IB
22 ADCTA (4+5V) AGND6
23 DACH (D24} ADC4B
24 (D25) ACGNDT
25 DACT (D26} ADCSB
26 i (D27 ADCHB
27 | (D28} ADCTB
28 (D329) ,
29 ; (D30) -
30 (D31)
3l {GND) |
L (+3%)

Note: The signal names in parentheses are not used by the DMV-666/SVME667 A/D, D/A

Converter Card.
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Table 5-3
P2 Pin Assignment Descriptions

F2 Connector

ADC0 1o ADC-7

PADO -P2ID4

|

Description
Pin .
DACD to DACT Digital to Analog Converter outputs.
AGNDO o AGNDT Digital o Analog Converter OuLput returms.
ADC+0 o ADCH+7

Analog to Digital Converter inputs.
- Positive input in differential mode.
- Input to Multiplexer A in single-ended mode.

Analog o Digital Converter inputs.
- Negative input in differential mode.
- Input to Multiplexer B in single-ended mode.

VME address select inputs (pulled up if left open)

Note: In the case of single-ended operation, the input retumns are to be shared with the DAC output
retumns AGNDO to AGNDT.
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5.3 P2 Pin Assignment Descriptions

Table 5-3 deseribes all user-definable P2 connector pins.
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6. PROGRAMMING INTERFACE

This chapter describes the programming interface of the DMV-666/SVME-66T A/D, D/A Converter
Card. The following are included:

& control and status registers
e BI-mode™ Entry/Exit Location Monitor

s [nput Selection Programming Chart.
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6.1 Control and Status Registers

The following control and status registers are on the DMVY-666/5VME-667 A/D, DA Converter
Card:

&  Mode Control Register

®  A/D Status Register (ADSR) "

® (General Purpose Control Register (GPCR)
® Vector Register (VR)

® (Cain/Multiplexer Control Register (GMCR}
®  A/D Control Register {ADCR),

Table 6-1, VO Address Locations. shows the addresses of the registers. Note that register blocks are
repezted throughout the VMEBus memory space. The AJ/D Status Register that is paired with the
A/D Data/Convert Register is repeated 64 times; the rest of the registers are imaged 128 times.

The following list of abbreviations pertains tosections 6. 1.1 through 6. 1.3 deseribing the Bl-mode®
entry/exit location monitor, status registers, control registers, and the vector register:

AR access rights

RC  reset condition: status of bit following an internal reset

RO read only: writing to these bits causes no adverse affects

RW  readiwnte bit

WO write only

NA  not applicable: the sense of these bits is unknown at reset

X these bits are unused and unavailable

- the value is dependent on the state of the monitored signal.

Aread of a R/W location returns either the reset condition of the value previously writlen without
inversion.

Register accesses ure byte- or word-addressable as specified in each of the following register
descriptions.
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Table 6-1
1A Address Locations
Register (Hifset from Access Type
Base
BI_MODE Entry/Exit Location 06l Byt
Vector Register 0503 Byte
General Purpose Control Register | 0403 Byte
Gain/Multiplexer Control Register | 0303 Byt
A/ Control Register .I 0203 Byte
ASD Status Register . ool Byte
A/D Data Register 0102 Word/Byte
Mode Control Register 0043 Byte
DACE 0046 Word
DACT D044 Word
DACSH 0042 Word
DACS 0040 Word
DACY 0006 Word
DAC3 0004 Word
DAC2 0002 Ward
DACI 0000 Ward

B02511 REVISION A
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6.1.1 Mode Control Register

The Mode Control Register is a read/write port that controls input-multiplexer mode, Diagnostic

—— =
ooT Dis OOs Ci04 03 D2 oo Do
[ x " EOT- EOG- x| DMUXSEL | MOD1 | MODO
e —— e i | Lo B S | PSSR K s L | = s
=
J1E50A

Figure 6-1: Mode Control Register

MUX group-select, and VCOMI/VCOM2 select. Figure 6-1 and Table 6-2 contain the bit
information for the Mode Control Register.
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Table 6-2
Mode Control Register
—
Bit Access Reset
Bit Name | Rights | Condition Description
0-1 MODO-1 R/W 0 Input-multiplexer Mode
0 = (ADCnA - ADCnB)
1= (ADCnA)
2= [A.ml'lB]
1 = VDAC-MUX
? | DMUXSEL | R/W 0 . Disgnostic-MUX Select
| 0= VDACO .. VDACT
| = Diagnostic Inputs
3 X RW 0 not wsed
4 EOC- RO 1 0 = End of conversion
| = Conversion still in progress
5 EOT- R/O 1 | D=Endoftrack
| = 8till racking or mactive
-7 X W 0 fot used

§02511 REVISION A
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6.1.2 General Purpose Control Register

The General Purpose Control Register (GPCR) is 4 read/write register al the same address. The
GPCR provides the following functions:

* the YMEbus IRQ level for the DMV-666/SVME-667 A/D, DA Converter Card
® the intermupt mask

® the VMEbus SYSFAIL® signal.

Figure 6-1 and Table 6-3 contain the bit information for the GPCR.

Dor C06 Dos5 D04 D03 DOz Do Dio0

FAL | INT1 INTO M.EEF:U" IMASKD iL2 IL1 ILo

010874

Figure 6-2: General Purpose Control Register
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Table 6-3
General Purpose Control Register

Rit
MName

A coess

Rights

Reset

Condition |

Description

0-2

ILO-IL2

IMASKD

IMASK]

INTO

INTI

FAIL

W

RO

RO

' DA Converter Card intermapt

[RQ!
[RQ?
[RQ3
[ROM4
[ROS
IRQ6
IRQ7

FUR I A S W S (R o, [ o O
— o (DD e

| Convert Interrupt

Track [nterrupt

End of Conversion
J = End of conversion

- End of Track
| {1 = End of track

| = imactive

YMEbus 5YSFAIL*®

| 0= Assert VMEbus SYSFAIL®
| =CCA is not driving SYSFAIL*

VMEbus Interrupt Leve] Select Bits
These bits specify which VMEbus [RQ) line 1
| is asserted when a DMV-666/SVME-667 A/D

l].ﬂ Il Lo [RBOLimne
Mo affect

0= Enable convert interrupt for A/D
1 = Disable convert interrupi for A/D

0= Enable track interrupt for A/D
| = Disable track interrupt for A/D

1 = Conversion still in progress

refuest oCCurs,
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6.1.3

Vector Register

The Vector Register (VR) is a read/write port which supplies the status-1D information for the TACK

read cycles. It is B bits wide and

15 accessible on the lower 8 bits of the data hus (D00 to DOT).

Figure 6-3 and Table 6-4 contain the bit information for the VR,

E  — s —
Dor Dae Dos D04 Do3 Doz Do oo
[ vi | ve Vi | va | v v2 [ W Vo |
e — e ———
010984
Figure 6-3: Vector Register
Table 6-4
Vector Register
|
Bit Access | Reset
Bit Name Rights | Condition Description
[
0-7 | VO-V7 RW 0 | Interrupt Status ID Byte

6-8
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6.1.4 Gain/Multiplexer Control Register

The Gain/Multiplexer Control Register (GMCR) is a readiwrite port which supplies the gain and
channel number for the Programmable Gain Amplifier, Input Multiplexer, and the Dhagnostic
Multiplexer. The GMCR is 8 bits wide and is accessible on the lower 8 hits of the data bus (D00 10
DO7).

Figure 6-4 and Table 6-5 contain the bit information for the GMCR.

T — ——
pa? o 0os D04 003 oz Den 0o
| [Game [ cams SELS SELS i sela | SEL3 EE I seLt |
e J
010394

Figure 6-4: Gain/Multiplexer Control Register
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Tahle 6-5
Gain/Multiplexer Control Register
Bit Access Reset |
Bit | Name Rights Condition Description
0-2 SEL] - R ( | Input Multiplexer Channel Select
SEL3 These three bits select the input channel on
the Input Multiplexer,
SEL3 SEL2 SELI
0 0 0 Input Channel 0
| 0 0 | Input Channe] |
0 1 0 Input Channel 2
0 1 1 Input Channel 1
1 0 0 Input Channel 4
| ] I Input Channel 3
1 1 0 Input Channel 6
| 1 | Input Channel 7
i-5 SEL4 - RAW 0 Diagnostic and Reference Multiplexer
SELG Channel Select
|
6,7 GAINI, RW 0 These two bits select the gain for the
GAINZ selected channel.
| GAIN2 GAIN] Gain Setting
0 0 Gan of |
0 1 Gain of 2
1 ] Gain of 4
| 1 1 Gain of 8

6-10
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6.1.5 Analog to Digital Control Register
The A/ Control Register (ADCR) is a read/write port which supplies the control lines to the A/D
Converter and to the Electronic Potentiometer. It 1s 8 hits wide and is accessible on the lower B hits

of the data bus (DOD to DOT).

Figure 6-5 and Table -6 contain the bit information for the ADCR.

F = — =
oo7 D6 Dos DO4 D03 Do2 DO Doo
SWEN | AST | CGAL | PUD | PCiK | BPUP | BW | PGS )
o=
ooda
Figure 6-3: A/D Control Register

802511 REVISION A 611



PROGRAMMING INTERFACE

Table 6-6
A/D Control Register

Bit

Bit

| Access Reset
. Rights Condition | Description

PCS

BW

BP/UP

PCLK

FUD

CAL

RST

SH/EN

RW 0 Chip Select Potentiometer
' 0 = Selected
I = Inactive

R 0 Bus Width
0 = Selects A/D bus width of § hits
| = Selects A/D bus width of 16 hits

B 0 BipolarUnipolar Operation

0 = Selects A/D Converter for unipolar
opération

| = Selects A/D Converter for bipolar
operation

W 0 Potentiometer Clock

. 0 = Increments/Decrements Potentiometer
value when bit ransition goes from [ to 0
| = Inactive

W 1] Increment/Decrement Polentiometer
| 1 = sets Electronic Potentiometer to
decrement when clocking
| = sets Electronic Potentiometer 1o
increment when clocking

Rw o Reserved

RwW ] AM Converter Reset

. 0 = [nactive

' | = Resets the AD Converter and
inftiates a calibration sequence

W 0 Shadow Multiplexer Enable
{} = Inactive

I | = Enables the Shadow Multiplexer

6-12
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6.2 Bl-mode@® Entry/Exit Location Monitor
The Bl-mode® entry/exit location moniter is available on the VMEbus via the A16 address space.

Software entry into Bl-mode® is accomplished by the appropriate read access of the location
monitor.

The DMV-666/$VME-667 A/D, DVA Converter Card exits from Bl-mode® when the YMEbus
master writes to the location monitor while the IRQ1¥ cignal is negated.

Refer to Section 3.1.2, Entry Into/Exit From Bl-mode® Via IRQ1%, in Chaper 3, for more
information.
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6.3 Input Selection Programming

Table 6-7, Input Selection Programming, details a sample programming chart of bit settings for
selecting inputs,

Table 6-7
Input Selection Programming
Inputs Bit Settings
B SELG | SELS | SEL4 SEL 3 SE1.2/SEL1|DMS/MODE2] MODEI | SHADOW
Differential Input 0 1) ] 1] ] i 0 ] fh 0 )]
Differental Input 1 B ] 0 i 0 | 0 1] o | 0
Differential Input 2 0 4] b} 0 1 (1] 0 1] o | &
Differential Input 3 0 0 l 0 | 1 N 0 0
Differential Input 4 ] 0 0 | 1] 0 1] {l 0 0
Differential Input 5 0 0 0 1 0 |1 0 i 0 o
Differential Input & 0 1] o I 1 (1] ] 0 o 0
Differential Input 7 i D | 0 | 1 1 0 0 0 | 0
Differential Input 0 x 0.64 | 0 (1] 0 0 0 0 0 0 i |
Differential Tnput 1 x 064 | 0 ¢ O (s CH T O Y s 0 0 I
Differential Input 2 x 064 | 0 g lalBalrla |0 ( 0 1
Differential Input 3 x 064 | 0 0 N R e U i 0 1
Differential Input4x064 | 0 | 0 | 0 [ L [0 |0 |0 0 U
Differential Input 5x 0.64 | 0 g [0 |1 0 1.8 0 1] |
Ditferential Input6x064 | 0 | 0 | 0o [ 1 | 1 o |0 | o 0 |
Dafferential Input 7 x 064 | O LH 0 | 1 1 0 | il 0 I
| .
Single-Ended Input +0 i i 1] 0 B |0 | B i 0 | 0
Single-Ended Input +1 ] i (1] 0 ] I 0 0 1 | 0
Single-Ended Input +2 l 0 0 0 1 | O 0 0 1 il
Single-Endad Input +3 i & el ;g i 3 O ] 1 0
Single-Ended Input +4 4] 0 H 1 i 0 0 0 1 0
Single-Ended Input +5 0 0 0 1 a 1 0 0 | 0
Single-Ended Tnput +6 g | & |-o| v x|l g | oo I o
Single-Ended Input+7 | 0 | 0 / A 1 | o
| | '

Note: X indicates “don’t care’ bits,
DMS is Diagnostic Multiplexer Select { DMUXSEL )
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Table 6-7 (Continued)
Input Selection Programming

Inputs

Bit Settings

Single-Ended Input +0x(.64
Single-Ended Input +1x0.64
Single-Ended Input +21x0.64
Single-Ended Input +3x0,64

Singie-Ended Input +5x0.64
Single-Ended Input +6x0.64
Single-Ended Input +7x0.64

Single-Ended Input +4x0.62

LA
coocooooo E

cooSooS oo

:
g

[ R < e B o B e e B - I -

— e s owmn (036 D B

—— e D)

SEL3|SEL2|SELI DMS!MDDEE

MODEL

SHADOW|

=

b

cooDoSooDD

1
0
1
0
1
o
|

o e O - B e e B

1
1
|
1
1
1
1
|

R e e e

Single-Ended Input -0
Single-Ended Input -1
Single-Ended Input -2
Single-Ended Input -3
Single-Ended Input -4
Single-Ended Input -5
Single-Ended Input -6
Single-Ended Input -7

cooooDoood

(el = B = == ==

coDooDoo

—_—— = - O

e ) e e 3

= =Rl = —
e T = T = =

e g

ocoDopDoDooce

SoooDooa o

Single-Ended Input -0n0.64
Single-Ended Input -1x0.64
Single-Ended Input -2x0.64
Single-Ended Input -3x0.64
Single-Ended Input -4x0.64
Single-Ended Input -5x0.64
Single-Ended Input -6x0.64
Single-Ended Input -Tx0.64

oomooo oD@

ocoooooe oD

oo =S oo

R - - e B e |

il = N = SR = =

— s ) = DD
cooooa@a s

- e e e e R

cCoooocoE e

e e — s

Note: x indicates *dun‘lclﬂre' bits.
DMS is Diagnostic Multiplexer Select { DMUXSEL )

802511 REVISION A
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Table 6-7 (Continued)
Input Selection Programming

Inputs

SEL#

Bit Settings

| SELS | SEL4 SEL3

SEL2

SELI| DMS

VDAC MUX VDAC 0
VDAC MUK VDAC |
VDAC MUX VDAC 2
VDAC MUX VDAC 3
| VDAC MUX VDAC 4
VDAC MUX VDAC 5
VDAC MUX VDAC 6
VDAC MUX YDAC 7

e e e e B e B e

SOoOoDaco D

e B e B Y R e T e O

e == il =

—_Em T —o =0
=R e e B e e e

MODE2Z MODEI SHADOW
|
i

— O Rl el o R e
o B B s B e T e e = B

YDAC MUX VDACOxD
VDAC MUX VDACIxD.
VDAC MUX VDAC2xD.
VDAC MUX VDAC3xD
VDAC MUX VDACdx0
VDAC MITX VDACS=D
VDAC MUX VDACEx(D
VDAC MUX VDACT?x0

oo oo oS

i B B e B e e B

oo ooOoD

-—--—.-_..::ﬁ=|=h

REF MUX (INPUT)
REF MUX (INPLUTZ)
REF MUX (INFUT3)
REF MUX (INPUT4)
REF MUX (INPUTS)
REF MUX (INPUTE)
REF MUX (INPUT7)

——_ma——

Note: x indicates ‘don't care’ bits.
DMS is Diagnostic Multiplexer Select { DMUXSEL )

— T = D e e

w el B o e e

—_——E e - oS

—_ e e e
= N e o B B e B e o

el T S R,
= e e om b e
L S

oo M M

o -
= i R e R e B e e

oA e e o XK =
o R ) A e

FO R

6-16
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Table 6-7 (Continued)
Input Selection Programming

Inputs

Bit Settings

:

SELS| SELA|SEL3, -EL2|SELI| DMSIMODE2[MODE

DIAG MUX (INPUTL)
DIAG MUX (INFUTZ)
DIAG MUX (INPUT3)
DIAG MUX (INPUT4)
DIAG MUX (INPUTS)
DIAG MUX (INPUTE)
DIAG MUX (INFUTT)

DIAGMUX (INFUT@ |

P S N o M e [ e Bl = |

e =R =

—
—
e . © il il

R R R -
oM oE OF oM OE KR
o e o MM

0
1]
1
1
]
0
|
i

—
—

o M oM M -

o S BB M M M

WowowE oMoW oE o=

SHADOW|

Note: x indicates ‘don’t care” bits,
DMS is Diagnostic Multiplexer Select { DMUXSEL )
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




