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Introduction

Hytec Electronics has been providing control and data acquisition system solutions for over 30 years. We
design and manufacture high specification instrumentation and systems for the most demanding of industrial
research environments. Our customers extend across the world and include Diamond Light Source, Swiss
Light Source, Rutherford Appleton Laboratory, Australian National University, Brookhaven National Laboratory,
SLAC, Fermi Lab, ORNL, JET, Jefferson Laboratory, CERN, KEK and many industrial and power generation
companies.

We pride ourselves on the level of hardware and software support provided to all our customers, both new
and existing, ranging from detailed application consultancy based on the use of the very latest technology,
through to maintaining products supplied over 25 years ago.

We design high specification analogue and digital modular instrumentation based on the stringent
requirements of VME, PCI, PCle, VME64x, Industry Packs and more recently xTCA, and implement software

solutions ranging from system device drivers in all the leading operating systems, to complete high -reliability
turnkey system applications.

Our expertise covers not only new technology systems, integrating process and management information, but
also re -configuring and re  -using existing plant, enabling legacy systems, CAMAC for instance, to live on with
the latest generation hardware and software technology.



VMEG4X

The introduction of VME64x (VME Extensions) resulted in significant enhancements to existing specifications,

satisfying the demand for more flexible 1/0O capability, rugged mechanics with EMC/ESD protection and larger

address capability, while at the same time making it easier to use with geographical addressing and Hot -
Swap.

The arrangement of modules within a crate is represented below. The Carrier Board plugs in from the front
of the crate in the normal way. As it is inserted, ESD protection contacts discharge any dangerous voltage

safely to earth. The card begins to contact the P1 and P2 connectors and long pre -charge pins provide power
to the back -end circuitry to prepare the Hot -swap logic. While the card is levered into position by the inject/

eject handles, the  Hot -Swap controller is powering on the card logic and checking the supply rails. Locking

the handles into position completes the power -on sequence.

Hy t e c 6 sSwad eupport allows carrier card replacement without the need to power down. In VxWorks and
EPICS systems, our software drivers will automatically re -instate the new hardware.

There are five hard -coded pins on the VMEG64x back -plane which provide Geographical Addressing
information to the card. The card uses this information to set its default base address in A16 (short -
addressing) space. These five data bits are used as the top five bits of the A16 address decode. The host
processor operates a scan of unoccupied slots, using these default A16 geographical addresses, until it finds
the newly inserted card. It then reads identifying data from the card, including manufacturer ID, card type,

serial number, hardware revision

. Sites for Signal and also, in the case of the 8001
ggﬁi E(I)Fr‘)lrgi: rztsry Conditioning (SCC) digital 1/O card, the type of
Cards transition card which has been

plugged into the rear of this slot.
BVWB% CRATE
SR ne REAR Rear 1/0. In earlier VME the 1/O
". cables were front panel connected.
With VMEG64x, all 1/0 is connected
to the rear of the crate, via rear
scc transition modules . This allows VME
module exchange and hot swap
without the need to disconnect

plant cables.

To support this function we supply
a range of rear Transition

scc Boards. These boards provide the
B

T connection required for 1/O
functions and allow signal
conditioning and plant isolation

- SCC to be added . Al the Hytec

transition cards use the same /O
connector on the rear panel. We

have chosen the 50 -way SCSI Il
o r— = connector so that inexpensive,

commercially available cables can

be used to connect to terminal

blocks, such as our 8901 DIN -rail
mounted Terminal Board

ESD Strip\

Carrier Board

Inject/Eject
Hand | es

Hardware
supports
HOT -SWAP To complement the flexibility of
. VMEG64x, Hytec have introduced a
Terminal number of plug -in cards based on
Boards the Industry Pack format.
Industry Packs (IP) are about
the size of a credit card and
VMEG64x Module Assembly provide a wide range of 1O

functions. The IP cards are
accommodated on carrier boards
such as the 8002/8003/8004 which
provide sites for four industry packs. An open specification defines their key characteristics ensuring
compatibility between suppliers.  An ID PROM includes identification and in some cases calibration data, which
makes auto -configuration with application software a possibility. They have connectors that are keyed for ease

of installation. A wide range of software support is available from Hytec.
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VMEG4x Compatibility Chart
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8414 IN V Vv \Y E|E|V|V |V
8415 OUT V \Y PIPIVIV|V
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8505 IN V|V V|V|A AV |V
8505 OUT Vv VIV|V|IV|T|T V]V
8505 1/0 Vv E|E|V |V
8506 IN V|V V|V V|V
8506 OUT Vv VIV|IV|IV|[T|T|V|V
8506 I/0 Vv A|lA|V |V
B|B

8512 IN Vv Vv Vv L|L|VI|V|V
8513 IN V E|E \'%
8515 I/0 Vv \/
8516 I/O V \%
8601 OUT \" Vv




|P Carrier Boards

Hytec have a range of IP Carrier Boards in VME, PCIl, PCle and now
UTCA, which provide Industry -Pack (IP) sites. VME carrier modules are
configured using rear mounted transition cards (auto detectable where

relevant) to work with combinations of digital and analogue inputs and

outputs. All the VME modules feature Hot -Swap capability with auto
power up and host interaction and EMC shielding. On -board FPGAs
allows full mapping of the IP board memory and 1/O space. EPICS

drivers are available for all our carriers for Hytec IP cards.

VMEG64x IP_Carriers

VICB8001 - 2 site . Combined IP carrier and Digital 1/0. Can be 64 bit
1/0 with no IP slots or 32 bit I/O with 2 IP carrier slots.

VICB8002 - 4 site. IP Carrier Board with full control logic and interrupt
handling. (Now recommend using VICB8004)

VICB8003 - 4 site. IP Carrier Board with full control logic and interrupt
handling and ADSP21061 or ADSP21062 Tiger SHARC DSP . DSP can
access IP bus space and VME address space. Used for onboard pre -
processing.

NEW & VICB8004 - 4 site. IP Carrier Board with full control logic and
interrupt handling. Has additional 64 bit block mode fast readout and
selectable IP clock rates on a per IP slot basis. Has thermal resettable
fuses on each IP slot.

PCle IP_Carrier

6335 -2 IP site PCle Industry Pack carrier card.

Thi s card i s used i n a 6X16 (s
accommodate two Industry Packs, which can be clocked at either 8SMHz oZi
32MHz (individually selected).

The IP interface supports Memory, I/O, ID and Interrupt access to th¢
Industry Packs. IP interrupts are mapped to the PCl Express bus. Driv
support is available for LINUX, RTEMS, Windows and EPICS.

1/0 connections are through a 108wvay PCB connector and an external
adaptor cable, dividing this into two 5@vay SCSP plugs. These 1/O
connections are compati bhad mountadhH/O
termination and breakout assemblies

The AMC7002 is a single width mitleight AMC module which provides
a carrier for one single size Industry Pack (IP) card thus enabling an IP
to be used in ATCA or MicfBCA systems.

The module is controlled and data downloaded via an XTCA interface
which is AMC.1 (P@xpress) compliant. The I/O lines are brought out to
a 50-way SCSP type connector via the front panel.

The carrier provides an IPMI compliant Module Management Controller
(MMC) with temperature monitoring and hetwap support.

All IP interrupt request lines are mapped to PCle INTA. Message Sig-
nalled Interrupts can also be used.

The module provides isolated +12V power rails in addition to logic
3 power. All voltage rails are protected by resettable fuses and provided
nal with RF filters.

MI° ‘” ”Mgm The Industry Pack site supports selection of either 8Mhz or 32Mhz data
/-/ ”3”08 transfer rates and has an 8Mb address space allocation.



Industry Packs

Industry Packs are small plug -in cards based on an industry standard format and are designed to have wide
application. They are very compact, 1.8 inches by 3.9 inches in size and they include an ID PROM which aids
auto -configuration. They have connectors that are keyed for ease of installation. There is a broad range of
products already available from Hytec and from a wide selection of suppliers all over the world. Software
support is available for Hytec cards for Linux, Windows, Rtems, VxWorks, Vsystem and EPICS.

IP -ADC -8401 0 our best selling general purpose ADC

An 8 -channel simultaneous sampling, 16 bit resolution
100Ksps ADC Industry Pack. Eight fully differential inputs,
input voltage range +/  -10 Volts (or +/ -5 Volts order option
IP-ADC-8401 -L) and 1Mb data memory. Sample and hold
circuit is built in, as is a programmable timer. Trigger is by

the timer or the external input, at up to 100KHz update rate

on all eight inputs. Accurate to 13.5 bits. With software
calibration +/ -0.01% absolute accuracy. The whole ADC
may be isolated via a transition board and a single DC/DC
converter. Inputs withstand +/ -30 V.

IP -DAC-8402 0 our best selling general purpose DAC

16 -channel 16 bit resolution (13bit AA) DAC +/ -10V (or +/ -5
Volts order Option IP -DAC-8402 -L) O/P. Absolute accuracy
with software calibration 0.01%. Industry Pack contains 16
separate DAC6s which may be isol ai
Transition Board and a DC/DC converter. The 2 Mb memory

may be loaded and the DAC outputs triggered, by the
internal program timer or by the external trigger input. This

forms a simple arbitrary waveform generator. It can
generate an output sequence or continuous waveform (16 -
32 Kilo words at <30KHz), via a memory time loop 16 -1M
words long for all 16 outputs.

IP -MUXADC -8403 & Instrumentation ADC

DC 0 20 bit accurate, 24 bit resolution, 16 -channel
multiplexed, ADC Industry Pack with 1IMB RAM (Order Option
IP-MUXADC-8403.2 2MB RAM). Absolute accuracy up to 19bits

(less on high gain). The pack contains two eight input Sigma

Delta micro controlled ADC chips with input amplifier which

may be programmed via the IP interface. This is a slow ADC
device, which will give about ten readings per second for each

chip in to the local memory. The chips have provision for Opto -
isolation via the Transition Board and a DC/DC converter.

There are a number of modes, which include the use of ON chip
program to set DAC current sources for excitation of
transducers. Open circuit detection, ratio -metric, resistance
and thermocouple measurements. The ADC chip has a lot of
attributes covered in the main specification.

IP -DIO -8505 6 16 bit Digital /O

Sixteen channels of buffered digital input/output. Can be configured as 16 inputs, sixteen outputs or 8 bits in

and 8 bits out. Reading the port when in output mode will read back the last data written. A further register
allows selecting individual bits as interrupt sources when in input mode. All the above registers occupy 1/0
space on the IP card. Inputs or outputs can be optically isolated via external signal conditioning. Individual

ground signals for each bit. Input bit de -bounce can be configured.

IP -DIO -8506 0 48 bit Digital /0O

Forty -eight channels of buffered digital input/output. Can be configured in banks of 16 bits as inputs or
outputs. Reading the port when in output mode will read back the last data written. Further registers allows
selecting individual bits as interrupt sources when in input mode. All the above registers occupy 1/O space on

the IP card. Inputs or outputs can be optically isolated via external signal conditioning. One ground signal for
each bank of 16 bits. Outputs can set to be levels or pulses with programmable pulse duration. Input bit de -
bounce can be configured.



For a full range of IP cards consult the Hytec web site www.hytec -electronics.co.uk
specials can be designed to order

IP-ADC-8411and IP  -ADC-8413

FIFO memory ADCs. These 16 channel 16 bits ADCs are simultaneously sampled with single full -scale and

offset trim. For 8411, differential inputs are +/

-2.5V bipolar and 0V to 5V unipolar with 256 sample FIFO. For

8413, differential inputs are +/ -5V and +/10V bipolar with 256K sample FIFO. Both have low offset error, low

gain error, low error drift and high input impedance

i 1 Gohms. Up to 100KHz sampling rate, Simultaneous

sampling i 2us acquisition time, system to plant isolation to 100V when externally powered by DC/DC
converter option, Serial number, PCB issue and firmware issue held in ID PROM, system clock 8MHz/32MHz to

permit rapid readout option, 0Gobd signal for synchronising

NEW ADC 0 IP -ADC-8414

16 channel 16 bit ADC with programmable gain ranges and RAM. 200Khz simultaneous sampling rate, 14 bit
accuracy true differential inputs. Programmable individual channel gains of 1,2,4,8. and +/ -10V or +/ -5V
ranges. 256K 16 bit RAM giving 32K sample storage per channel. 8401 ADC register superset.

NEW 24bit ADC - IP -ADC-8417
16 channel 24 bit simultaneously sampled delta

NEW DAC 0 IP -DAC-8415

16 channel 18 bit DAC with programmable gain ranges and
function generator RAM. Programmable output ranges +/ -
10v, +/ -5V, 0 -10V, 0 -5V. Up to 50KHz output update rate.
Output drive current +/ -10mA per output.

-sigma ADC

with RAM. Up to 100K samples per second. Programmable
bi-polar/uni -polar and 5 or 10V scale. True differential
inputs. 512K 24bit RAM (32Ksamples per channel in 16
channel 24bit mode). Programmable number of channels

and 16 or 24 bit resolution.

IP -SCALER & TIMER -8512

16 -channel 32 bit 20MHz Scaler. This gives 16 separate 32 bit
counters with a common count enable line, controlled by an

external input, or software controlled. It can generate an

interrupt on counter overflow. One channel may be
programmed as a timer, and used to control the others. The

Scalers may be read on the fly while they are counting. The

counters count DC to 20MHz. The Lemo Transition board 8304
and 8902 may be used. EPICS driver available.

IP -ENCODER -8513 & Quadrature Encoder Reader

4-channel Quadrature Encoder Industry Pack. The signals Phase A, Phase B and index are connected as inputs
and operate on four 32  -bit up/down counters, which can be read at any time (and written too). Index pulses
can be observed and may also generate interrupts. Maximum counting rate is 10 MHz. EPICS driver available.

IP-SI-8515andIP  -SI-8516 & 8 channel RS232/RS485

These 8 -channel UART Industry Pack have 64 byte Tx and Rx
buffers and RTS/CTS or Xon / Xoff flow control. Programmable

data rates (100bps -921.6Kbps), number of bits, parity etc.

8515 is Octal RS232.

8516 is Octal RS485. Programmable full -duplex/half -duplex
mode. Auto RS -485 half -duplex control with programmable
turn -around delay.

IP -STEPPER -8601 8 4 Axis Stepper Motor controller

Provides 4 channels of stepper motor control. Each channel has:
32-hit step register, 32  -bit absolute position up/down counter,
which records movements, profile register with bits to select
speed, ramp rate, direction and other motion control functions, all
writeable and readable. Start/stop speed and high speed are
programmable in the range 1 -65000 steps per second. The ramp
rate is programmable in the range 64 -65000 steps per second
Control and status register shows status of the drive, the
controller and the limit switches can be observed (run/stop, hit

limit, driver dead etc.).
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