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1. General

The VMEA4SS input board measures the postions of up to four absolute transducers with an
SS inteface (synchronous-serid interface). Single-turn, multi-turn shaft angle encoders and
linear transducers - each with Gray or binary code - can be connected. The board does the
necessary converson from the Gray to the binary code. The front pand is fitted with the
connector plugs for the shaft angle encoders and/or linear transducers and sockets, as well as
LEDs for indicating the sgnd dates The VMEASS is a plug-intype VMEbus board of
double Euroformat standard size (6 HEs - height units) with awidth of 4 TE divisons

2. Functional Description

The board has 4 SSI channds (synchronous-serid data transmisson from the transducer) with
the clock pulse generators and data inputs dlocated to the interfaces. All the channds are
potentid-isolated againgt each other and agangt the VMEbus. Each of the four channds
measures and processes the pogtion transmitted by the shaft-angle encoder or linear
transducer, resp. In this context, converson of Gray to binay code and evduation of an
optiona trans-ducer monitoring function (eg. PFB power fal hbit) are possble The shaft-
angle encoders and linear transducers are connected via 9pin DSUB connectors on the front

pand.

2.1 Board Addressng

The board has a VMEbus dave interface and uses an address area of 1 kByte in the A24:D16
address area. It is designed for use in standard VMEbus subracks. BERR* is output in the
case of an access to the VMEASS] with A24:D16 and LWORD* ative. The same gpplies to
an atempt of writing into the identification register or into the position regisers.

2.1.2 Base Addressfor VM Ebus Subrack

The dot (location) address for generating the base address can be set on the VMEASSI
interndly on the VMEA4SS| by means of DIP switch S1.

The basic adressis ea0000 (can be customer set by SHF to other areas)
Setting the dot (location) address:

€a0000

S1-1720 eal400

S1-2721  eal800

S1-3722 eal000

S1-4723  ead000

S1-5724  ea3000

Position "ON" 7 0-sgnd
"OFF" A 1-gnd

2.2 Address M odifier
The VMESS! responds to user and supervisor accesses only with AM codes (AMO ... AMD)
for the A24:D16 area, with the possibility of presetting 39H or 3DH as AM codes..
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2.3 SSI Interfaces

The four SSl interfaces for connecting the shaft angle encoders and/or linear transducers have

the following structure:

Example: transducer channel O

VMEA4SS|
+ Py 1
Netzgeréat - * 6 VME4SSI
Power supply (g?ckl{/'l_'r akktt+ 9
ock/Takt - 4
12..30V Lo (1 channel)
Data -
ata- 3 Dsub
conn.
JRAER

Absolut
Encoder
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A \\ testjackets
B— T E@QO| Apoaain 103 +data in
o B LED external voltage ok 105 -data in

C 3E= . . C LED clock out 303 clock out -
D P = D LED 5V (from ext. voltage) ok 305 clock out +

/ 5 == . ‘ E LED encoder error 503 ext. voltage+
E // F LED data error 505 ext. voltage -
F [ @ 1 + externe supply 8-35V

6 - externe supply 0V

8 + potential free Data + IN

3 - potential free Data - IN

9 + Differential potential free clock+
4 - Differential potential free clock -
2,5,7 not conn.

1

©
D200
wislelels)

—
7N
@)

Note: It is absolutedly essentid that the periphery is connected properly because a wrong
connection of the supply voltage can lead to the dedtruction of the interface circuits.
Confounding of dgna cables can cause loss of information. The measuring sockets on the
front panel are connected through aresistor to the measuring signd.

2.4 Possible Transducers

Sngle-turn, multi-turn shaft angle encoders and linear transducers can be connected to the
interfaces of the VMEA4SS]. Note that the VMEASS supports only those transducers which
transmit a data length of 13 or 25 hits, resp. and which have a certain data format (see para
2.5). Absolute single-turn shaft angle encoders divide a mechanica revolution (0 to 360°) into
a defined number of measuring steps which are repeated after one revolution. The resolution
is normaly 4096 seps (12 bits) or a maximum of 8192 steps (13 bits) in exceptional cases.
Absolute multi-turn shaft angle encoders not only messure the angular podtion of a
revolution, but adso dis-criminate between severd revolutions. The resolution is normaly
4096 steps per revolution, multiplied by 4096 revolutions (24 bits), or a maximum of 8192
steps, multiplied by 4096 revolutions (25 bits), in ex-ceptional cases.

Linear transducers tranamit the absolute position. The precison depends on the length of the
meesuring dis-tance and the data length of the transducer. Typica transducer resolutions are
12 or 24 bits and, in exception-alcases, 13 or 25 bits, resp.

The VMEASS supports shaft-angle encoders and linear transducers with binary and Gray
code.

Shaft angle encoders and linear transducers transmit a data length of 13 or 25 hits, resp. All
the bits are evauated for identifying the podtion in exceptiond cases only. The leasst
ggnificant bit (DO) is normdly avalable for monitoring purposes only (eg. PFB power fall
bit), or is tranamitted as a constant zero.
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2.5 SSI Data Transmission

Shaft angle encoders and linear transducers with an SS  interface (synchronous-serid
interface) and the data format described herein can be connected to the VMEASS. The
transducer podtion is supplied as a serid information which is synchronized with a dock
puse (i.e. a defined number of pulses) which is supplied by the VMEASS. Transmisson
between transducer and VMEASS (clock and data as serid podtion information) takes place
via RS 422 interfaces with differentia inputs and outputs. All the four transducer interfaces
have the same dructure and layout - even in terms of their connector layout - so that only one
transducer interface is described here. The illudtration shows the clock supplied by the
VMEA4SS and the information (position) supplied by the transducer. Note that the signds are
symmetrica (RS 422).

The sarid information supplied by the transducer is ddayed by the time Tv (Tv < 300 ng) in
relation to the pogtive clock edges fed into the transducer. The number of clock pulses
supplied depends on the transducer type sdlected (13 or 25 hits, resp.). After the last clock
edge, the "Data +" transducer output changesto a 1-sgnd after thetimetm (tm =15 ... 25 pys)

A \\ testjackets
B— T E@Q| Aepoaain 103 +data in
== B LED external voltage ok 105 -data in
C 3&m . . C LED clock out 303 clock out -
D 1 = D LED 5V (from ext. voltage) ok 305 clock out +
/ 5 = . . E LED encoder error 503 ext. voltage+
E — F LED data error 505 ext. voltage -

F/

—

1 + externe supply 8-35V

6 - externe supply 0V

8 + potential free Data + IN

3 - potential free Data - IN

9 + Differential potential free clock+
4 - Differential potential free clock -
2,5,7 not conn.

1

(o]
20000

—
7N
@)

Note: In the case of transducers with an outgoing cable, the shield is usually connected to the
enclosure. The VME4SS can be used to measure the postion of transducers transmitting
information with a data length of 13 or 25 bits What is important in this context is tha the
most sgnificant bit of the information is the firg of the bits tranamitted by the transducer. The
total number (i.e. 13 or 25 hits, resp.) is completely used for the information in exceptiond
cases only. The transducer normaly sends an optiona monitoring bit (eg. PFB power fail bit)
or aconstant zero asthe last data bit.

The information supplied by a linear transducer is at the same time aso the absolute pogtion.
In the cae of a sngle-turn shaft angle encoder, the postion of the transducer within one
revolution is reported. In the case of a multi-turn shaft angle encoder, the upper 12 bits
represent the number of revolutions, whilst the lower bits correspond to the postion of the
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transducer during the next revolution The following illustration shows, as an example the
data format of a multi-turn shaft angle encoder supported by the VMEA4SSI. The resolution of
this multi-turn shaft angle encoder totals 4096 revolutions with 4096 steps per revolution
(4096 x 4096), and a monitoring bit (PFB power fal hit) is avallable dso. The functiondity of
the monitoring bit can vary from transducer type to transducer type.

Clock + = Clock pulses supplied by the VMEASSI (vaent output)

DO .. D23 = Information 2 0 .. 2 23 (Gray or binary code).

PFB = In the event that the actud supply voltage remains below the minimum supply voltage
by more than approx. 5V for more than 100us, the data information from the transducer may
be digtorted. The power fail bit (PFB) identifies this error by a1-sgnd

2.6 Position Detection

All the transducer channels have downstream position registers with an outpuit to the

VMEDbus.

The pogtion registers have a cepacity of 32 bits. The utilization of the registers depends on
the transducer type used. The VMEASS supports transducers which transmit data lengths of
13 and 25 bhits, resp. This means that ether the data bits DO to D12 (13 hits) or DO to D24 (25
bits) are used for information. The remaining bits of the registers have a congtant 0.

Contents of the podition register of a 13-hit transducer:

DOD15 LOW word D15-D12=0
D16 D31 HIGH word all=0

Contents of the position register of a 25-hit transducer:
DO D15 LOW word
D16 D31 HIGH word D31-D25 =0

Note After recept of al the data, the information sent by the transducer is loaded into the
asociated pogtion regider. In the case of a amultaneous receipt and reading of the output
memory, data inconsgtency is possible, particularly in the case of a 25-hit transducer (LOW
word and HIGH word belonging to successve data receipts). It is hence recommended
reading and comparing the values severd times.

The data bits are weighted differently by the different manufacturers. The complete contents
of the regiger are avalable for the pogtion information in exceptionad cases only. The least
sgnificant bit normdly serves as an optiond monitoring bit (eg. PFB power fal hit), or a
congtant O is assigned to DO. This means that 12 or 24 bits, resp. are available for the pogtion
information. What is important is that the most sgnificant bit of the information D12 or D24,
resp. isthe firg of the bits transmitted by the transducer.
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2.7 Function Register

For each transducer channe, a separate function register is avalable in the board. This
function regiger is used for programming the function of the channd. In the event of a change
in function, non-plausble output vaues can temporarily occur in the associated postion
register.

Clock frequency D10 D9 D8
1IMHz 0 0 0
500KHz 0 0 1
250KHz 0 1 0
125KHz 0 1 1
datalength

D11 1 25hits

D11 O 13hit

Transducer PFB

D12 O no PFB

D12 1 PFB

coding

D13 O binary

D13 1 Gray-Code

Report Power Fail Bit

D14 O PFB not send

D14 1 PFB send

Report transducer error

D15=0,

Transducer supply available and data output
of transducer properly connected.
D15=1,

Transducer supply not available,

or permanent output of transducer improperly

connected to VMEASS! data inpuit.

The contents of DO to D7 have no function (undefined contents).

DO-D7 no function
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Explanation of function register contents:
- Clock frequency (D8 - D10)
The maximum permissble clock frequency manly depends on the cgpacity of the cable
between transducer and VMEA4SSl and hence on the length of the cable. In the case of a sgnd
digortion of the transducer information, it must be ensured that the sgnd change of the
transducer information takes place with a lead time of t > 100ns before the next clock edge.
The sgnd digtortion can be measured a the messuring sockets of the VMEASS. The
fallowing table illugtrates the rel ationship between clock frequency and cable length:
Cablelength Clock frequency Readingtimefor a Readingtimefor a

13-bit transducer ~ 25-bit transducer

<50m 1MHz <20ms <30ms
<100 m 500 kHz <40ms <60 ms

<200 m 250 kHz <80ms <120 ms
<400 m 125 kHz <120 ms <240 ms
- Transducer type (D11)

The transducer type (data length 13 or 25 bits) determines the number of clock pulses
supplied by the VMEASS!.

- Transducer - power fail bit (PFB) (D12)

In the case of atransducer with amonitoring bit (e.g. PFB power fail bit), the sdlection of D12
= 1 means that the monitoring bit transmitted by the transducer is entered at D14 whereit is
then available for evauation purposes.

- Transducer coding (D13)

With D13 = 1, the Gray code received is automatically converted to binary code and in this
form stored in the position register. With D13 = 0, the Gray code received is directly stored in
the pogition register.

D13 must be = 0 if atransducer with binary code is used. In the case of D13 = 1, the value
gored in the position register is not defined.

- Power fail bit sgnd (PFB) (D14)

In the case of atransducer with amonitoring bit (e.g. PFB power fail bit) and sdection of D12
=1, thishit showsin the event of a PFB whether the supply voltage has remained below the
transducer supply voltage by 5V for more than 100us, so that distortion of the transducer
information is possble.

- Transducer error signd (D15)

This message indicates whether the transducer supply is available and whether the data output
of the transducer is properly connected
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2.8 Functional Control of the VME4SS|

The following functions can be determined via the command register (see para. 3.1):

-Start b it

After a SY SRESET* or connection of the supply voltage (UBS5), the board is not ready for
operation during the initidization phase only. Thereefter, the channels can beinitidized, and
the position registers can be read by the board.

The gtart bit serves for direct checking as to whether the VMEASS! can be addressed by the
centrd unit.

- Asynchronous or synchronous oper ation

The VMEA4SS! can work in the asynchronous.

In the asynchronous mode, the position detecting function is free-whedling, i.e. SSI data
trangmisson istriggered continuoudy.

2.9 EMC Register

An EMC sensor on the board measures the e ectromagnetic dternating field to which the
board is exposed. Level 1 respondsin the case of fault level 111 as sandardizd in accordance
with |EC 801-4 where the board sill worksin areliable manner under |aboratory conditions.
This message, however, must dready be regarded as afault warning. Leve 2 respondsin the
case of fault leve 1V as standardizd in accordance with |EC 801-4 where the proper
functioning of the board is no longer ensured. This message must be regarded as a fault
message. Bit 6 and bit 7 in the status register (see para. 3.3) represent the degree of EMC
exposure
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3. Dialog Registers
The didog with the VMEbus is handled via these regigters, asfollows:

Base address| Access Datasize |Remarks

+0H write only 2 Byte Command register, see para. 3.1

+2H read only 2 Byte Acknowledgement register, see para. 3.2

+4H read only 2 Byte Statusr register, see para. 3.3

+6H read only 2 Byte Error code register (0x0), here without any function

+8H reed only 8 char Identification, basic board type VM E4SSI

+10H read only 8 char Identification, board type VM E4SSI

+18H read only 4 char | dentification, manufacturer SHF

+26H read only 2 char Identification, revison code (0x0)

+28H read only 4 char Identification,. date of manufacture, e.g. 0597 (5 th
week 97)

+34H read only 8 char Identification, firmware verson (0x0)

+3EH read only 2 Byte Identification, free description (0x0)

+80H read / write | 2 Byte Function register for channel 0, see para. 2.7

+82H read / write | 2 Byte Function register for channdl 1, see para. 2.7

+ 84 H read / write | 2 Byte Function register for channel 2, see para. 2.7

+ 86 H read / write | 2 Byte Function register for channedl 3, see para. 2.7

+100H read only 2 Byte Datadidog regiger:

. Position register for channels0 ... 3 ( seepara. 34

+11EH read only 2 Byte

11
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3.1 Command Register
The following functions are implemented in the command regigter:

Bit No. Description Action Remarks
4 Ackn. of error gdtic Reset bit 6 and bit 7
messages in the status register
5 Start bit Edge0->1 Set hit 5inthe
acknowledgement register
Explanations:

Bit 4 : Resetting the error memory by the software.
Bit 5: See"dart bit" (section 2.7).
SYSRESET* or power-on (UB5) resets bits 0 to 15 (0-sgnd) of the command register

3.2 Acknowledgement Register

The acknowledgement register contains acknowledgement informeation for the following bits
of the command register:

Bit No. Description Remarks
4 knowledgement of error essage 1 = acknowlegement performed
(seepara. 3.1)
5 Sart bit 1 = after Sart bit setting
0 = after SYSRESET or power-on
3.3 Status Register
The gtatus register of the VMEASS! contains the following messages:
Bit No. Description Remarks
0 Initidization 1 = Initidization underway
0 = Boad initidization complete
6 EMC sensor warning 1=EMClevel 1 exceeded O = ok.
7 EMC sensor warning 1=EMC level 2 exceeded O = ok.
11 VME accesses 1) 1 =VME accessest > 130 ms (timeout)

0 =accessest <130 ms
1) Only applicable to accesses to the data didog register (output memory)

12
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3.4 Data Dialog Registers
These registers permit accesses to the position registers of the transducer channels (see para.
2.6):

Base Description Access Sze Remarks
address

+100H | Postion register, channel O | read only 2 Byte |Low word

+ 102 H | Pogtion register,channel O | read only 2 Byte | High word

+ 104 H | Postion register,channel O | read only 2 Byte | Mirroring of <base address + 100

+ 106 H | Postion register,channel O | read only 2 Byte | Mirroring of <base address + 102

+ 108 H | Pogtionregigter,channe 1 | read only 2 Byte |Low word

+ 10A H, | Position registerchanne 1 read only 2 Byte | High word

+10C H | Postion register,channel 1 | read only 2 Byte | Mirroring of <base address + 108

+10EH | Postion register,channel 1 | read only 2 Byte | Mirroring of <base address + 10A

+110H | Pogtion register,channd 2 | read only 2 Byte | Low word

+112H | Pogtionregigter,channd 2 | read only 2 Byte | Highword

+ 114 H | Pogtion register,channd 2 | read only 2 Byte | Mirroring of <base address + 110

+ 116 H | Pogtion register,channd 2 | read only 2 Byte | Mirroring of <base address + 112

+ 118 H | Postion register,channel 3 | read only 2 Byte | Low word

+ 11A H, | Postion registerchannd 3 read only 2 Byte | High word

+11CH | Pogtionregister,channel 3 | read only 2 Byte | Mirroring of <base address + 118

+11EH | Pogtionregigter,channd 3 | read only 2 Byte | Mirroring of <base address + 11A

The purpose of address mirroring isto ensure that both Big-Endian and Little-Endian
processors can read such double words without swapping
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4. Connector Layout
- VM Ebus connector layout P1 (position X1)

An sgndname
No.

Row a b C
1 D00 BBSY D08
2 D01 BCLR D09
3 D02 ACFAIL D10
4 D03 BGOIN D11
5 D04 BGOOUT D12
6 D05 BG1IN D13
7 D06 BG10OUT D14
8 D07 BG2IN D15
9 GND BG20UT GND
10 SYSCLK BG3IN SYSFAIL
11 GND BG30OUT BERR
12 DS1 BRO SYSRESET
13 DSO BR1 LWORD
14 WRITE BR2 AM5
15 GND BR3 A23
16 DTACK AMO A22
17 GND AM1 A2l
18 AS AM?2 A20
19 GND AM3 A19
20 IACK GND Al18
21 IACKIN SERCLK(1) Al7
22 IACKOUT SERDAT(1) Al6
23 AM4 GND A15
24 AQ7 IRQ7 Al4
25 A06 IRQ6 Al13
26 AO05 IRQ5 Al12
27 A04 IRQ4 All
28 AO03 IRQ3 A10
29 AQ2 IRQ2 AQ09
30 A0l IRQ1 A08
31 -12V +5V STDY +12V
32 +5V +5V +5V

P2 isonly connected to VCC and GND, al9-a25 have to be left open!
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- Periphery connector layout (positions X19, X35, X54, X75)
The shaft-angle encoders and linear transducers are connected via 9-pin DSUB plug
connectors on the front pandl.
Connection Meaning
US (supply)
free
Data- (input)
Clock- (output)
free
MS(0V)
free
Datat (input)
Clock+ (output)
Enclosure connected to front pand
X19 ~ transducer channel 0
X35 " transducer channel 1
X54 ™ transducer channel 2
X75 " transducer channel 3
Note: It isabsolutely essentia that the periphery is connected properly because awrong
connection of the supply voltage can lead to the destruction of the interface circuits.
Confounding of sgnd cables can cause loss of information

O©ooO~NOoO Ok, WNE
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7.1 Connection Information
The connection of the transducers requires, for externa wiring, cables with three twisted pairs
and an overal screen, asfollows:

- onetwisted pair for Data + / Data --
- onetwisted pair for Clock + / Clock --
- onetwigted pair for the US/ MS supply

The following cables are recommended:

- LIfYCY 3x2 x0.20 mm 2 (manufacturer: Metrofunk)

- Unitronic-Bus FD-LD (article No. 2770215), manufacturer: Lappkabel, Stuttgart, Germany
The overdl cable shiddd must be connected to the cubicle frame at the plug distributor with an
dlover contact and with alow resistance.

Note: It is absolutely essentia that the periphery is connected properly because a wrong connection of
the supply voltage can lead to the destruction of the interface circuits. Confounding of signa cables
can cause loss of information. When engineering the VMEA4SSI, make sure that the clock frequency
for data transmission is appropriately parametrized, depending on the length of the cable between
transducer and VME4SSI. The maximum clock frequency which can be selected aso depends on the
capacity of the cable between trans-ducer and VMEA4SSI. It must be ensured that the signal change of
the transducer information takes place with a lead time of t > 100ns before the next clock edge
supplied by the VMEA4SS!.

8. Technical Specifications

POWER SUPPLY

VMEDbus processing UB5=+5V, £3%

Ityp <500 mA

M5 = reference point (GND) for UB5

Periphery (transducer interface per channd)

Supply US=+24V (12V.. 30V)

| <50 mA (without SSI transducer supply)

MS=0YV reference point for US

Inputs (Datat / Datar) EIA R3422 potentid-isolated againgt other channds and VMEbus
Insulation voltageU =250V AC

Outputs (Clock + / Clock-) EIA RS422 potentid-isolated againgt other channels and VMEbus
Insulation voltage U =250V AC

AMBIENT CONDITIONS

Ambient temperature 0°C to +50°C (with natura convection)

Storage temperature -40°C to +80°C

Humidity dassF

ELECTROMAGNETIC COMPATIBILITY

- Norm (pr) EN 50081-2 for interference emisson

- Norm (pr) EN 50082- 2 for interference immunity

MECHANICAL DESIGN

- Format INTERMAS Size6 - 04

Dimensions approx. 233.4 mm x 160 mm x 20.5 mm (H x D x W)

- Connectors

VMEbus P1 E96M-C1A, connections X1  VMEbus P2 E64M-C1A, connections X2
Periphery 9-pin DSUB connectors (X19, X35, X54 and X75)

Weight approx. 400g
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