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Chapter 1
INTRODUCTION
1.1 INTRODUCTION

The XVME-212 is a 32 channd, opto-isolated, digitd_input interface, designed to be
compatible with the VMEbus dructure. The XVME-212 is capable of receiving 32 digitd
inputs at frequencies up to 34 KHz. To ensure signd integrity, the design Incorporates
integrated “switch” debouncin% as wdl as the protection provided by the opticd isolation
of the channd inputs from the system bus dtructure. In addition, an on-board scanner can
be programmed to generate a VMEbus interrupt when any input changes dstate, thus
edimmnating the need to poll the input module.

Each digitd in%t IS reverse voltage protected and is le of handling a maximum
reverse bias of 50V DC (XVME-212/1) or 65V DC (XVME-212/2). Also, the board can be
jumpered to occupy any 1K block within the short 1/0O address space.

The following two versons of the XVME-212 ae avaladle

XVME-212/I -- The /I verson of the XVME-212 comes with an on-board, 12V DC,
isolated power supply. The 12V supply is factory-connected to the input of each channd,
thus permitting the system to monitor 12V relay contacts and switches without an externd
er supply. Voltages other than the 12V may be applied to the inputs (within the [0V-
V input range); however, some board modification will be necessary (i.e, cutting the
wdl identified and easly accessble PC traces to the 12V on-board supply).

XVME-212/2 -- The /2 verson of the XVME-212 is very damilar to the /I verson except
for the range of dlowable input voltage and the absence of an on-board +12v DC power
supply. The XVME-212/2 has TTL levd inputs with a 65V maximum input. In addition,
the +12V isolated, on-board power supply is not available, replaced by wire jumpers to
the exiding +5V supply of the VME backplane.

1.2 MANUAL STRUCTURE

This first chapter provides a functiond overview of the XVME-212 and presents the
features of n)e(gcgm’s Standard 1/0O architecture. Operationa aspects of the XVME-212 are
then expla in the following fashion:

Chapter 2 - Ingtallation: Informetion required to postion the jumpers and switches
on the XVME-212, and indal the module in a VMEDbus chassis.

Chapter 3 - Programming. Information required to program the XVME-212 ad
reed digitd input Sgnds

The appendices a the end of this manua provide information on Xycom's Standard 1/O

Architecture, VMEbus connector/pin  descriptions, module schematics, as wel as a quick
reference guide to the modul€s jumpers and registers.

1
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1.3 OPERATIONAL BLOCK DIAGRAM
Figure 1-1 shows an operational block diagram of the XVME-212.

CHANNELS CHANNELS
i 0-15 1 i 16 - 31 1
CONNECTOR JK1 CONNECTOR JK2

OPTICAL ISOLATOR

2

| DEBOUNCING |

XYCOM
STANDARD
/O INTERFACE

CHANGE REGISTERS | | DATA REGISTERS

l VMEbus INTERFACE |

Figure 1-1. Operational Block Diagram of the XVME-212
1.4 FEATURES OF XYCOM'S STANDARD I/O ARCHITECTURE

The XVME-212 and all Xycom I/O modules conform to the unique Xycom VMEbus
Standard I/O Architecture. This architecture is intended to make the programming of
Xycom VMEbus I/O modules simple and consistent. The following features apply to the
operation of the XVME-212:

° Module address space - The XVME-212 and all VMEbus modules are controlled by
writing to addresses within the 64K Short I/O Address space. A VMEbus module can
be switched to occupy any of the 64 available 1K blocks. This block, known as the
I/0 Interface Block, contains all of the module’s programming registers and ID data.
Within the I/O Interface Block, the offsets are standardized so that the user may
expect to find the same registers and data at the same of fsets across the entire Xycom
VMEDbus line.

1-2
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- Module identification - The XVME-212 has ID information which provides its name,
model number, manufacturer, and revison levd a a location that is consgent with
other Xycom 1/0O modules.

- StaugControl ~ Register - This register is aways located at address base + 8 IH, and
the lower four bits (two Test Status hits, and a red and green LED bit) are standard
from module to module.

A detalled description of Xycom 1/O Architecture is presented in Appendix A a the rear
of this manud.

1.5 XVME-212 MODULE SPECIFICATIONS
Table I-I. XVME-2 12 Module Specificaions

Characteristic Specification
Number of Channels 32
Input Voltage Range (XVME-212/l) —— +50v  DC max.

Logic1 -- 10to 50v DC
LogicO--0 to IV DC
Typical threshold- 3V DC

Input Voltage Range (XVME-212/2) ——— +65V DC max.
Logic 1 -- 2to 65V DC
LogicO-- Oto 08V DC
Typicd threshold -- 12V DC

Input Impedance (XVME2 12/ 1; — 3K +%
Input Impedance (XVME-2 12/2) ——— 330 +5%

Propagation Delay
(with fastest debounce selected)

Of f-to-on 100 usec max. (10-25 usec typ.)
On-to-off 600 usec max. (150 usec typ.)
Minimum Detectable Pulse Width
Postive pulse 100 usec max. éIO-25 usec typ.)
Negative pulse 600 usec max. (150 usec typ.
Maximum Input Frequency 3.4 KHz typicd
Debounce Time Jumper-selectable from 4.5 usec to 18 msec
(8 possible stings)
Reverse Bias Protection (XVME-212/) —— 50V max.
Reverse Bias Protection (XVME-2 12/2) —— 65V max.
Power Requirements 5, +5% 1.7 Amp typ., 20 Amp max.

1-3
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Table |-I. XVME-2 12 Module Specifications (cont d)
Characterigtic Specification
Isolation 300 VDC channd-to-channd

Board Dimendons

Environmental Specifications

Temperaiure
Operating

Non-operating

Humidity

Altitude

Operating

Non-operating
Vibration

Operating

Non-operating

Shock

Operating

Non-operating

1-4

300 VDC channel to VMEbus ground

NEXP board size
(160mm x 233.4mm)

0° to 65°C
(329 to 149°F)

-40° to 85°C
(-40° to 158°F)

5 to 95% RH, non-condensing
(Extremdy low humidity conditions may
require special protection againg  daic
discharge.)

Sea level to 20,000 ft.
(6096m)

Sea leved to 50,000 ft.
(15240m)

5 to 2000 Hz
.0 15 peak-to-peak displacement
25y peak acceleration

503%) 2000 Hz dicol
030" -to isplacement
50 gpsg*l; (rrﬁ)ggikmum accderation

30 g pesk acceleration,
11 msec duration

50 g pesk acceeration,
11 msec duration
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Table 1- 1. XVME-2 12 Module Specifications (cont’d)

Characterigtic

VMEbus Compliance

Specification

Fully compatible with VMEbus standard

Al 6D16 Data transfer bus dave

Base address jumper-sdectable within
64K short 1/0 address space

Occupies 1K consecutive byte locations

(1) to I(7) Interrupter (STAT) with
programmable  vector

Includes Xycom's standard 1/0 module
interface

NEXP
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Chepter 2
INSTALLATION

2.1 INTRODUCTION

This chapter provides the information needed to configure the XVME-212 and to indal
it in a VMEbus backplane card cage.

2.2 SYSTEM REQUIREMENTS

The XVME-212 is a double-high VMEbus competible module. To operate, it must be
roperly inddled in a VMEbus backplane card ~The minimum %stem requirements
or operation of the XVME-212 are one of the following (either A or B beow):

A) A hogt processor properly ingaled on the same backplane.

A properly indtadled controller subsystem. An example of such a control subsystem
is the Xycom XVME-010 System Resource Module.

-OR-
B) A host processor which incorporates an on-board controller subsystem.
2.3 LOCATION OF COMPONENTS RELEVANT TO INSTALLATION

The jumpers, switches, and connectors on the XVME-212 are illustrated in Figure 2-1.

2-1
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Figure 2-1. XVME-212 jumpers, switches, and connectors.
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2.4 JUMPERS/SWITCHES

Prior to ingdling the XVME-212, it is necessay to choose severad jumper/switch
sdectable options. These options fal into two categories VMEbusrelated = options and
debounce period jumpers.

VMEbus Options
- Module base address, sdected by switches I-6 of the Address Switches ()
grlil\_/iéerz]ge I(%/)el required to access the module, sdected by Switch 7 of the Address
Itches
VMEbus interrupt level, sdected by the Interrupt Level Switches (S2)
Whether to use or bypass the IACK daisy chain, sdected by Jumpers J and 2

Debounce Period Jumpers o
- The length of the debounce period is sdected by Jumpers 4 and Jl1.

2-3
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Table 2-1. XVME-212 Jumper/Switch List

Jumper/Switch Use

Address Switches ()

S (switches 1-6) Module Base Address Sdlect

S (switch 7) This switch determines whether the
module will respond only to
supervisory accesses or to both
supervisory and non-privileged
acCesses.

S (switch 8) This switch works in conjunction
with Jumper J3 to determine
whether the board operates with
address modifiers for Short 1/0
Address Space or those for Standard
Address space. (See note below.)

Interrupt Level Switches (S2) Selects the interrupts to be

generated by a change of dtate on
input  lines.

J, 2 Selects whether to use or bypass the
IACK daisy chan.

e This §urr£f works in conjunction

with S (Switch 8) for address
sdection (i.e, Short 1/0 Address
%fge or Standard Address Space.
(See note below.)

- Ji Determines the debounce period.

Note
See also Section 2.4.2, Switch 8 of Switch Bank 9.

241 Base Address Selection Switches (SI-1 to SlI-6)

The XVME-212 module is designed to be addressed within ether the VMEbus Short /0O
or Standard Memory Space. Since each 1/O module connected to the bus must have its
own unique base address, the base addressng scheme for the XVME 1/0 modules has been
desgned to be switch or jumper sdectable When the XVME-212 module is indaled in
the system, it will occupy a 1 Kbyte block of the Short 1/0 Memory or Standard Address
Space (cdled the module 1/0O Interface Block).
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The base address decoding scheme for Xycom I/O modules is such that the starting
address for each I/O Interface Block resides on a 1K boundary. Thus, the module base
address for each I/O Interface Block resides on any one of 64 possible 1K boundaries
within the Short I/O Address space or any 1K boundaries within the Standard Address
Space’s upper 64K.

The module base address is selected by using the switches labeled 1-6 in DIP switch bank
S1. Figure 2-2 shows the Switch bank S1 and how the individual switches (1-6) relate to
the base address bits.

A10
A1
A12
A13
A14
A15

Figure 2-2. Switch Bank S1 - Base Address Switches

When a switch is in the closed position, (i.e., when it is pushed in on the opposite end of
the switch bank from the "open" label), the corresponding base address bit will be logic
"0". When a switch is set to the open position, the corresponding base address bit will be
logic "1".

Table 2-2 shows a list of the 64 1K boundaries which can be used as module base

addresses in the Short I/O Address space and the corresponding switch settings (switches
1-6) from S1.

2-5
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Table 2-2. Base Address Switch Options

6(A15) 5(Al4)

“A

Switches
13)  3(Al12)

2(Al1)

1(A10)

VME base address in VME
Short 1/O Address space

P b b e e b (et Bt ot Bt Bt Bt bt bt Bt b Bt Bt Bt Bt Bt Bt et Bt Bt et B et e e e O O OO0 0000000000000 O0O00O0O0O000O0OO00O0O0

P e e e e e b e e b b e e e = QD O 0 000000000 OCOO e bt b b st bt b et e bt e e e e O OO0 0000000000000

HhD—l—D—b—b—b—-o°Ooooc°l—b—b—)—-t—l—-l—l—°°°°°°°°l—l—-~l—h—t—l—°°°°°°°°b—h—l—u—u—h—h—‘h—°°°°°°°°

OO0 OO e OOOO I OO0 M m r OO0~~~ OO0~~~ 00O = OO0~ mm~O00 0O

OO OO0~ OO0~ OO0~ =00 OO0~~~ O0O OO ~OOm OO0 OO0~ =00~ m~OO~~O00—~—~—0O0

~ O OO O~OrHROFHO~O~O—~O—OrO~O OO OO~ O=~0O~O0O~0O0~ OO0~ O~OrrO~OO=0—~0O0=—O0

0000H
0400H
0800H
0CO0H
1000H
1400H
1800H
1CO0H
2000H
2400H
2800H
2CO0H
3000H
3400H
3800H
3CO00H
4000H
4400H
4800H
4CO0H
5000H
5400H
5800H
5CO00H
6000H
6400H
6800H
6CO0H
7000H
7400H
7800H
7CO0H
8000H
8400H
8800H
8COOH
9000H
9400H
9800H
9CO0H
AOQOOH
A400H
A800H
ACO00H
BOOOH
B4OOH
B2800H
BCOOH
CO00H
C400H
C800H
CCO00H
DO0OH
D400H
D800H
DCO0H
EOOOH
E400H
E800H
ECO0H
FOOOH
F400H
F800H
FCOOH

NOTE

Open = Logic "1"
Closed = Logic "0"
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2.4.2 Address Space Selection (J3)

The XVME212 may be placed in VMEbus Short 1/0 or Standard Memorg Space. The
sdection is made by configuring Jumper J3 and Switch 8 of Switch Bank (see Figure
2-2) as shown in Table 2-3 below.

Table 2-3. Addressing Options (&)

Jumper Switch 8 (9) Option Selected
JA OFen Standard Data Access Operation
J3B Closd Short 1/0 Access Operation

If Jumper BA is ingdled, Switch 8 (on Switch bank J) must be set to OPEN.
If Jumper BB is ingaled, Switch 8 mugt be sat to CLOSED.

The Standard 1/0O Architecture recommends that the XVME-212 operate within the Short
I/O Address Space, in order to take advantage of the Standard 1/0 Architecture's various
features, which are described in Appendix A.

If required, the XYME-212 can operate in the Standard Address Space. Note that in this
mode, the XVME-212 will aways resde within the llj%)groom Kbyte ment of the
Standard Memory Address Space (i.e., the address range F H through FFFFFFH). S
switches 1 through 6, then determines which 1K hl of the upper 64 Kbyte segment is
to be occupied.

2.4.3 Supervisory/Non-Privileged Mode Selection

The XVME-212 can be configured to respond only to supervisory access, or to both non-

%r,lv\_/lleged and supervisory acceses, by sdecting the tion of Switch 7 (located in
itch Bank 9, see Figure 2-2), as shown in Table 2-4 below.

Table 2-4. Privilege Options

Switch 7 Privilege Mode Selected
Closd Supervisory or  Non-privileged
Open Supervisory  Only

2.4.4 Address Modifier Reference

Table 2-5 below indicates the actua VMEbus Address Modifier code that the XVME-212
will respond to, based on the postion of the options discussed in the previous two
sections.

2-7
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Table 2-5. Address Modifier Code Options
Switches Jumper XVME-212
7 | 8 J3 Address Modifier Code
Normal Closed Closed B 29H or 2DH
Short 1/0 Open Closed B 2DH only
Standard Closed Open A 39H or 3DH
Address Open Open A 3DH only
2.45 Interrupt Level Switches (S2)

The three Interrupt Level Switches sdect which VMEbus interrupt leve is to be used by
the module. The XVME-212 can be programmed to generate an interrupt whenever a
change of date is detected on any input line, and these switches will determine the leve
of that interrupt. The Interrupt Level Switches are defined in Table 2-6.

Table 2-6. Interrupt Level Switches (S2)

-3 -2 -1 VMEbus Interrupt Leve

OPEN OPEN OPEN 7

OPEN OPEN CLOSED 6

OPEN CLOSED OPEN 5

OPEN CLOSED CLOSED 4

CLOSED OPEN OPEN 3

CLOSED OPEN CLOSED 2

CLOSED CLOSED OPEN 1

CLOSED CLOSED CLOSED J None, interrupts disabled

24.6 IACK Enable Jumpers (JI, J2)

When operating in an_interrupt environment, the module uses the VMEbus IACK dasy
chan to determine which module gets acknowledged, if two or more modules share one
of the interrupt request lines. When the module is never going to be used in an interru
environment, the daisy chain through the module can be bypassed to speed up the IACK
arbitration. This is controlled by Jumpers J and 2, as shown in Table 2-7.

Table 2-7. IACK Enable Jumpers
N | 2

Module uses IACK daisy chan B
Module bypasses IACK daisy chan A

T o
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When in the A podtion, the module cannot respond to interrupts because IACKIN* is not
monitored (IACKIN* is connected directly to IACKOUT* indead). When used in this
configuration, al poles of S2 should be closed to ensure that a programming bug does not
generate  VMEbus interrupts.

When interrupts are going to be used, the jumpers must be in the B pogtion.
2.4.7 Debounce Period Jumpers (J4-J 11)

When a mechanicd switch closes, severd contact bounces can be expected. Severd
trangtions or quickly changing input images can appear while the switch bounces To
diminate these bounces, circuitry is provided, which works as follows. When a change
is detected in an input, the change is not immediately reported to the scanner. Instead,
a timer, with time peiod, T, will dat accumulaing time During this time, T, if the
input reverts to its origind gate (bounces), the timer is restarted and the change is not
reported. If the input does not bounce for the duration of time, T, the change will be
reported to the scanner a the end of time period T. This means that the input must
assume the new dae and day in the new date without bouncing for time, T, before the
change is reported to the scanner.

The vdue of time, T, is sdectable via eight on-board jumpers. One and onlv_one jumper
must be inddled. This jumper defines the time, T, to be used by dl 32 chawnds The
following table shows the avaldble sdections.

Table 2-8. Debounce Period Jumpers

Jumper T min T max
JI 35us 45 us
JO 7 us 9us

install NS 14 us 18 us

only J8 28 us 36 us

one J7 112 us 144 us
J5 448 us 576 us
A 1.8 ms 2.3 ms
J6 14 ms 18 ms

Note

One (and only one) of the above jumpers must be
ingalled for proper module operation.

Note that the time associated with JI is very short with respect to the opto isolator's
regponse time. So Hecting this time will essentidly defeet the debounce circuitry for
users concerned about speed and not concerned about bounce.

2.5 INSTALLATION

The Xycom VMEbus modules are inddled in a standard VMEbus backplane. Figure 2-3
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shows a standard VME chassis and a typical backplane configuration. Two rows of
backplane connectors are depicted: the P1 backplane and the P2 backplane. (However, the
XVME-212 uses only the P1 backplane.)

[ ]

GUIDE SLOT  SOLDER SIDE

"P1" BACKPLANE COMPONENT SIDE

NEXP
|~ VME
BOARD

GUIDE SLOT

"P2" BACKPLANE

Figure 2-3. VMEDbus Chassis
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251 Installation Procedure

CAUTION

Never atempt to ingtal or remove any boards before
turning off the power to the bus, and al relaed
externd power supplies.

Prior to ingdling a module, determine

and veify dl redevant jumper configurations, and 4l
connections to externa devices or power supplies.
(Please check the jumper configuration against the
diagrams and ligs In this manud.)

To ingdl a board in the card cage, peform the following seps

) Make sure the cardcage slot (which will hold the module) is clear and
accessible.

2) Center the board on the plagtic guides in the dot s0 that the solder side is
ll‘:acmg té)s§he left and the component Sde is facing to the right (refer to
igure 2-3).

3 Push the board dowly toward the rear of the chassis, until the connector
engage (the board should dide fredy in the plagtic guides).

4) Apply graghtforward pressure to the handle on the pand front, until the
connector is fully engaged and properly seated.

NOTE

It should not be necessary to use excessve force or
pressure to engage the connectors. If the board does
not properly connect with the backplane, remove the
module and inspect dl connectors and guide dots for
possible damage or obstructions.

5) Once the board is properly seated, secure it to the chassis by tightening the
two machine screws at the extreme top and bottom of the board.

26 DIGITAL INPUT CONNECTIONS

The module is capable of recelving 32 separate digital inputs. The inputs are accessible
on the front edge of the board in the form of two 50-pin ribbon headers. The connectors
are labdled JKI and JK2 (see Figure 2-1). The following table shows the pin designations
for connectors JKI and JK2.
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Table 2-9. Input Connector Signad Definitions
Connector JK 1 Connection JK2 Connection
Pin Number
1 CHO- CH16-
2 CHO+ CH16+
3 CHI- CH17-
4 CHI+ CH17+
5
6
7 CH2- CH18-
8 CH2+ CH18+
9 CH3- CH19-
10 CH3+ CH19+
11
12
13 CH4- CH20-
14 CH4+ CH20+
15 CH5- CH21-
16 CH5+ CH21+
17
18
19 CH6- CH22-
20 CH6+ CH22+
21 CHT- CH23-
22 CH7+ CH23+
23
24
25 CHg- CH24-
26 CHg+ CH24+
27 CH9Y- CH25-
28 CHo+ CH25+
29
30
31 CHIo- CH26-
32 CHIO+ CH26+
33 CHII- CH27-
34 CHIl+ CH27+
35
36
37 CH12- CH28-
38 CH12+ CH28+
39 CH13- CH29-
40 CH13+ CH29+
41
42
43 CH14- CH30-
44 CH14+ CH30+
45 CH15- CH31-
46 CH15+ CH31+
47
48
49 12V Return (XVME-212/l) |12V Return (XVME-212/1)
Ground (XVME-2 12/2) Ground (XVME-2 12/2)
50 12V Return (XVME-212/1) | 12VReturn(XVME-212/1)
Ground (XVME-2 12/2) Ground (XVME-2 12/2)
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2.7 MECHANICAL SWITCH/RELAY OPERATION
271 XVME-212/1

With the XVME-212/I, an isolated 12V DC supply is avaladle for use with mechanica
switches. The 12V supply’s itive termind is connected to the “+" termind of each
input channd. The 12V supply’s return termind is connected to pins 49 and 50 of the JK
connectors (see Table 2-9). The externa switch should be connected between the “-”
terminal of the particular input channd and pins 49, 50. When the switch closes the 12V
return is connected to the "' termind of the input channd which turns the input channd
on. No externd supplies are required.

Note tha dl input channds have ther “+' terminas connected together (they are 4l

connected to the 12V s;Eply). Some users will want dectricd isolation between channels.

To facilitate this, break points are available for all 32 input channels. When the
breskpoint is cut, the input channd’s “+' termind is disconnected from the isolated

supply and the other input channels. The 12V supply cannot be used on a channd when
its bresk point is cut, however. These bresk points are labeled as CHO - CH31 on the
board and are easly accessble from the circuit sSde of the board under the 32 | W
resgors. Pads are provided on ether sSde of the bresk point to alow reconnection, if

required. The 300V channd-to-channe isolation specification gpplies onlv to channds
which have ther bresk point cut. The 300V channd to VMEbus isoldion IS mantained

whether the break points are cut or not (because the 12V supply is isolated to 300V).

2.7.2 XVME-212/2

With the XVME-212/2, the +5V supply of the VME backplane is used with the mechanicd
switches. Each “+' termind of the input channes is connected to +5V 1Wit'h reference to
logic ground) while pins 49 and 50 of the JK ports are connected to logic ground. (See
Table 2-9) The externd switch should be connected between the “-" termind of the
particular input channel and pins 49, 50. When the switch cdoses, logic ground is
connected to the “-" termind of the input channd, which then turns on the Input channd.

Note that dl input channds have their “+" terminas connected together; they ae dl
connected to +5V. Some usas will want dectrical isolaion between channds To
faclitate this, bresk points are avalable for dl 32 input channeds. When the breskpoint
is cut, the input channd’s “+' termina is disconnected from the +5V  supply and the other
input channels. The +5V cannot be used on a channd once its bresk point is cut,
however. These break points are labeled CHO - CH31 on the board and are easly
accessble from the circuit sde of the board. Peds are provided on ether sde of the
breek point to alow reconnection, if required. The 300V channd-to-channd and the
300\t/ Lclthannel-to-VM Ebus isolation applies ONLY to channes which have their break
point cut.
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Chapter 3
PROGRAMMING

3.1 [INTRODUCTION

]'cl'rllils chapter provides the information required to program the XVME-212, including the
ollowing:

° Discusson of base addressing and 1/0O module address space

o Presentation of module address mgp showing programming locations
3.2 BASE ADDRESSING
The XVME-212 operates as an 1/O module in VMEbus systems and is located in the 64K
VMEbus Short I/O Address Space (or the upper 64K of the Standard Address space). It
can be located at any one of 64 base addresses at 1K intervas within this address space.
The base address is selected via the switches described in Section 2.4.1.
When located at its base address, the XVME-212 is dlotted a 1K block of address space
for its own use. This 1K block of address space is termed the 1/O Interface Block, and

contains dl of the modules programming locations. Figure 3 shows the I/O Interface
Block of the XVME-212 and its relation to the address space.

When accessing locations in the 1/O Interface Block, the addresses shown in Figure 3-1
must be added to the modul€'s base address.

For example, if the XVME-212 is located a Short 1/O Base Address 0400H, the address
of the Control/Status register is 0481H (baset+8IH).
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Base + O0OH

3EH
40H

7EH
80H

82H

88H
8AH
8CH

8EH |

3FEH

EVEN ODD
Module
Reserved Identification
Data
Undefined
Extended Status Status/Control

Undefined

Interrupt Ack. Vector

Undefined

Undefined

Data Register 0

Data Register 1

Data Register 2

Data Register 3

Change Register 0

Change Register 1

Change Register 2

Change Register 3

Undefined

O0lH

read-only

3FH
41H

7FH
81H read/write

83H write-only

89H )

8BH sread -only

8DH

&FH

3FFH

Figure 3-1. XVME-212 I/O Interface Block and its Possible Locations

in Short

I/O Address Space
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3.3 1/O0 INTERFACE BLOCK

The 1/O InterfaceBlock of the XVME-212 contains the following programming locations
(as shown in Figure 3-1) which are defined in greater detall later in the chapter.

I.D. information (basetOIH to base+3FH): These locations provide informetion
secifying modd  number, manufecturer, and revison levd.

° Extended Status Register (baset80H) and Status/Control Register (baset8 1H):
These locations enable/disable interrupts from each of the four ports, indicate
if an interrupt is pending, and control the Pass and Fal LEDs.

- Interrupt Acknowledge (IACK) Vector Register I\Sbase+8_3H), which holds the
vector to be driven on the VMEbus when a VMEbus interrupt generated by
the XVME-2 12 is acknowledged.

- Data Regigers which hold the data from the four ports.

o Change regisers which indicate whether data on any channd has changed.

Note

Reading or writing to undefined locations ma
make application software incompatible wit
future versons of this module.

3.4 MODULE IDENTIFICATION DATA (BasetOIH to 3FH - odd byte locations only)

The Xycom module identification scheme provides a unique method of registering
module-specific information in an ASCIl encoded format. The [.D. data is provided as 32
ASCIl encoded characters congsting of the board type, manufacturer identification,
module mode number, number of 1K byte blocks occupied by the module, and module
functional revision level information.” This information can be read by the system
groceﬁo_r on power-up to verify the sysem configuration and operational datus. Table
1 ddfines the identification information locations.
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Table 3-1. Identification Data

Offset
Relative to Contents ASCII Encoding Descriptions
Module Base (in hex)
1 v 56
3 M 4D ID PROM identifier,
5 E 45 always "VMEID"
7 1 49 (5 characters)
9 D 44
B X 58 Manufacturer's I.D.,
D Y 59 always "XYC" for XYCOM
F C 43 modules (3 characters)
11 2 32
13 1 31 Module Model Number
15 2 32 (3 characters and
17 20 4 trailing blanks)
19 20
1B 20
1D 20
IF 1 31 Number of 1K byte blocks
of 1/O space occupied
by this module
(1 character)
21 20 Major functional revision
23 1 31 level with leading blank
(if single digit)
25 1 30 Minor functional revision
27 20 level with trailing blank
(if single digit)
29 Undefined
ZB ”
ZD ”
ZF "
31 "
33 "
35 " Manufacturer
37 " Dependent Information,
39 " Reserved for future use
3B "
3D ”
3F "
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The module has been designed so that it is only necessary to use odd backplane addresses
to access the I.D. data. Thus, each of the 32 bytes of ASCII data has been assigned to the
first 32 odd I/O Interface Block bytes (i.e., odd bytes 1H - 3FH).

In this way, LD. information can be accessed by addressing the module base, offset by the
specific address for the character(s) needed. For example, if the base address of the
board is jumpered to 1000H, and if you wish to access the module model number (1/0
interface block locations 11H, 13H, 15H, 17H, 19H, 1BH, and 1DH), you will individually
add the offset addresses to the base addresses to read the hex coded ASCII value at each
location. Thus, in this example, the ASCII values which make up the module model
number are found sequentially at locations 1011H, 1013H, 1015H, 1017H, 1019H, 101BH,
and 101DH.

3.5 EXTENDEDSTATUS (basc+80H)and STATUS/CONTROL REGISTERS (base+8 1H)

Writing to the Status/Control Register controls the red and green LEDs, enables/disables
interrupts from any of the four ports, and indicates whether or not an interrupt is
pending.

le——— base + 0soH e base + 081H ———3|
Red LED (SYSFAIL*)

—— Green LED
VMEbus Interrupt Pending
— VMEDbus Interrupt Enable
— Change Register 0 Interrupt Enable
—— Change Register 1 Interrupt Enable
—— Change Register 2 Interrupt Enable
—— Change Register 3 Interrupt Enable
— Change Register 0 Status
— . Change Register 1 Status
= Change Register 2 Status

= Change Register 3 Status ._ Read-only Bit

—— Read/Write Bit

—— Not Used

Figure 3-2. Extended Status (080H) and Status/Control Registers (081H)

Note

The Extended Status and Status/Control Registers
can be accessed as a single 16-bit word or as two 8-
bit bytes.
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35.1 Extended Status and Status/Control Register Bit Definitions
0.1 Red LED.. Green LED _
These hits control the red and green LEDs. The red and green LEDs provide
visud indication of a module Hatus.
- A logic “0” turns on the red LED (DO)
- A logic “1” turns on the green LED (Dl)
The LEDs should be used to indicate the following Satus STabIe 32) as =t
forth by the Xycom architecture (described in Appendix A).
Table 3-2. LED Status
, Status Bits LEDs
1 0 Green [Red SYSFAIL* Status
0 0 OFF ON ON Module faled, or not yet
tested
0 1 OFF |OFF OFF Inactive module
1 0 ON |[ON ON Module undergoing test
1 1 ON |OFF OFF Module test
Note
The XVME-212 is a nor-intdligent module, so dl
diagnostics must be peformed by the system host.
2 VMEbus Interrupt Pending ' .
This read-only bit reads 1 whenever BOTH of the following conditions are
met:
. One or more of the Change Regiser n Interrupt Enable bits (bits 4-7
of the Status/Control Rﬂl%er) has been st to 1
) A bit in one of the interrupt-enabled Change Regidters associated with
a port has the vaue 1. A bit value of 1 in a C_h_ag[?e Regigter indicates
that a change of date has occurred on a specified input channd.
3 VMEbus Interrupt  Enable

This bit endbles VMEbus interrupts from the XVME-212 module:

1- a VMEbus interupt will be generated automdicaly whenever the
XVME-212 sets hit 2 to 1.

2-  no VMEbus interrupt will be generated.
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4-7.

Change Regiser n Interrupt Encble _

These bits individudly enable the Change Regisers to generate VMEbus
interrupts whenever any bit in a Change Regider is s&t. Writing a 1 in one
of these bits enables interrupts from a specific Change Register, writing O
dissbles interrupts from the regidter.

Bit 4 -- Enableddisables Change Register O

Bit 5 -- Enables/disables Change Register 1

Bit 6-- Enables/disables Change Regigter 2

Bit 7 -- Enableddisables Change Regiser 3
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81 Change Regiger n Status

Change Regiger Satus hits:

Bit 8 -- Status of Change Register O
Bit 9 -- Status of Change Register 1
Bit 10 -- Status of Change Register 2
Bit 11 -- Status of Change Register 3

When the scanner detects a bit st in a Change Regiger, it will set the
appropriate above bit to 1. These bits are reset to zero when the
corresponding Data Register is read. These bits may be polled to quickly
determine whether any Change Regisers have bits set. These bits are not
conditioned by any one of the interrupt enable bits 4-7.

12-15: Not used.

3.5.2 Generating VMEbus Interrupts

Bits 47 of the Staus/Control R%ister ae individudly ANDed with bits 811. The
results of the ANDs are ORed together to produce bit 2. Bit 2 is ANDed with bit 3 and
when the result of this AND is 1, a VMEbus interrupt will be generated. The leve of the
VMEbus interrupt is determined by the setting of Switch bank S2 (see Section 2.4.5).
Section 3.8 describes in detail how interrupts are generated.

3.6 INTERRUPT ACKNOWLEDGE (IACK) VECTOR REGISTER (baset+83H)

This write-only regiser holds the vector to be driven on the VMEbus when a VMEbus
interrupt generated by the XVME-212 is acknowledged.

3.7 DATA REGISTERS

Four read-only Data Regigters hold the date of the XVME-212's four input ports (see
Figure 3-3).
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port O port 1
|e———— base + 884 —|«——— base + B9H ———

15)14)13f12§11j10}9 18171651413} 2]11]0
31130 29) 28| 27]|26|25|24|23| 22| 21|20} 19|18 |17 |16

l{é———— base + BAH ——|«——base + 8BH ———
port 2 port 3

NOTE

The Data Registers can be accessed as either words
or bytes.

Figure 3-3. Data Registers (read-only)

The numbers in each bit position indicate the input channel associated with each bit of
the data registers.

When an input channel is on (voltage greater than 10V for XVME-212/1 or greater than
2.0V for XVME-212/2), its state will be read as 1. When an input channel is of f (voltage
less than 1V for XVME-212/1 and less than .81V for XVME-212/2), its state will be read
as 0. .

When Data Registers are read, the corresponding Change Registers (8 change bits) will be
zeroed. This is true for word or byte data reads. This is the only mechanism (with the
exception of VMEbus resets) which will reset the Change Register bits. Each Change
Register bit will be set again when the input state is different from the image in the Data
Registers. This alerts the CPU that an input has changed state since the CPU last read
the Data Registers (because the Change Register was zeroed the last time the Data
Register was read). The Data Registers should be read again to clear the corresponding
Change Register bits.

3.8 CHANGE REGISTERS
These four read-only registers contain the change bits for the 32 input channels. These
bits are set by the scanner when it detects a state transition in an input channel. Each

input channel has one change bit (see Figure 3-4). Each Change Register corresponds to
one Data Register (compare with Figure 3-3).
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port O port 1
«————— base + BCH ——|«—— base + B8DH———»

1Sp14p13ji2j11j1oj 987161514} 3| 2}1
31]130] 291 28] 27|26]|25}24]|23|22] 2120} 1918 |17 ]16

[¢——— base + BEH > base » 8FH —
port 2 port 3

A~

Figure 3-4. Change Registers (read-only)

These bits are reset when the corresponding data register is read. These registers may be
read as either words or bytes.

3.9 SCANNER

The scanner consists of circuitry which monitors the input channels and detects state
transitions. When a state transition is detected in any input channels, the Change
Register bit for that channel will be set. Both on-to-off and off-to-on transitions will be
detected. The Change Register bit remains set even if the input channel reverts to its
original state, providing the ability to detect pulses in any of the input channels. The
Change Register bits can be interrogated to determine which individual channel
experienced a pulse.

3.9.1 Scanner Operation

The scanner sequentially executes scans in which the input channels are checked one
nibble (four inputs) at a time for state transitions. Eight nibbles (32 input channels) must
be checked to complete one scan. The architecture of the scanner does not allow it to be
stopped in the middle of a scan. The scanner must complete its scan and stop before
meaningful information can be read from the Data or Change registers. The assertion of
DTACK®* is delayed until the scanner completes its scan and stops when the VMEbus
reads the Data or Change registers. The scanner requires 1.25 us to execute one scan. The
delay introduced into a given bus cycle is random value between 0 and 1.125 us (in .125
us increments). If the registers are read at the point where the scanner is at the end of a
scan, no delay will result. If the registers are read at the point where the scanner just
started, the maximum delay will be encountered.

3.9.2 Stopping the Scanner

Reading the Change or Data Register forces the scanner to stop. The scanner is restarted
immediately after a Data Register is read. However, it remains stopped after a Change



XVME-212 Manud
August, 1989

Register is read. This ensures that the data read from the Change and Data Regigters is
from the same scan (when a Change Register read is followed %y a Daa Regiser read).
If the scanner were dlowed to run, a Change Register bit could be set after the Change

register was read but before the Data Register is read. Because reading a Data Register
zeros the Change Regigter, any Change Regigter bits set between the two reads would be
lost. Stopping the scanner in this fashion ensures that no change Register bits will be lost.

393 Restarting the Scanner

If the scanner is stopped due to reedigg the Change Regiger, it can be redtarted by
reading the Data Regiger, the Extended Status, or the Status/Control Register. The
scanner is dso dated up automaticdly after the XVME-212 is reset.

3.10 VMEbus INTERRUPTS

Each of the four Change Regisers has an interrupt enable bit in the Status/Control
Regigter (bits 4-7). When this bit is set, a VMEbus interrupt will be generated when any
bit of the corresponding Change Register is set and the VMEDbus Interrupt Enable bit (bit
3 of the Status/Control Regider) is sat. This dets the CPU that an input has changed
gate since the last time the CPU read the data regigters.

Figure 3-5 illugrates the logic involved in \9enerating_ a VMEbus interrupt. Reading the

corresponding Data Register will resst the VMEbus interrupt (because reading the Data

Regisers will reset the corr&spondin%/I Status’Control  bit  8-11). When the VMEbus

interrupt enable (bit 3) is rest no VMEbus interrupt will be generated. By using the

irgtc;e(rjrlljpt mechanism, the VMEbus is relieved of the traffic required to congantly poll the
ule.

The levd of the VMEbus interrupt generated b¥ the XVME-212 is determined by the
setting of Switch bank 2 (see ion 245). The IACK vector is determined by the
contents of the IACK Vector Register at |ocation baset+83H (see Section 3.6).
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Figure 3-5. Generating a VMEbus Interrupt
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3.11 PROGRAMMING CONSIDERATIONS

Use the following procedure to ensure that no change bits in a Change Register are zeroed
before they are read. The Change Regiser must be read fird, which will stop the
scanner. Then the Data Register is read, which will zero the Change R?lster and restart
the scanner. The reason for this sequence is explaned in Section 3.9.2. Reading any
Chan%e Register stops the scanner and reading any Data Register restarts it. The user-
should therefore read the Data registers as logica pars (i.e., read Change Register 3, then
Data Regiger 3, not Change Register 3 then Data Register 2). These logicd pars may be
words or bytes. For example, to read al channels on the board as words, the correct
sequence s

read Change Registers 0 and | (as one word)
read Data Re%isters 0 and 1 (as one word)
read Change Registers 2 and 3 (as one word)
read Data Registers 2 and 3 (as one word)

oo —

During the time that the scanner is stopped, no changes in state will be detected and the
Data Regigers are not updated. In sysems which must keep up with the fast changing
inputs, the time that the scanner is stopped must be minimized. It is therefore n

to read the Extended Status, Status/Control, or Data Registers (restarting the scanner
quickla/_ after the Change Regider is read (stopping the scanner). It is suggested that the
user dissble dl CPU interrupts between the two reads. If an interrupt is taken after the
Change Register read but before the datalstatus registers are read, the scanner would be
off for the duration of the interrupt service routine The following chat shows the
relationship of input channd dgnds with respect to stopping the scanner.
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— latch the inputs for scan n — latch the inputs for scan n+2
l_— latch the inputs for scan n+ 1 1— latch the inputs for
< + scen n+3
scan aw; scan scag
L n n+ n+2| ne
scanner activity <——-)|(-—-)| «— scanner stopped —> <——)'<-—-)I
| | | | | |
chammel x T T T I | I'—l"—|_
outputs : : : : : :
from
channel gy
debounce _:'-J ! : | ! l
circuitry | : | ! ! '
channel 2 | Lt
| | i i I
| | | I | |
point A point B
Change Register resd, Data register resd,
causing the scanner to stop causing the scanner to restart
after the current scsn

Figure 3-6. Relationship of Input Channel Signals with Respect to Stopping the Scanner

The Data and Change Registers contain the following data at the end of the designated
scan:

Change Register bits Data Register bits

After scan X A z X A4 z

n 0 0 0 1 0 0
n+l 0 1 0 1 1 0
n+2 1 0 0 0 1 0
n+3 1 0 0 1 1 0
Change Register 0 1 0

read at point A

Data Register : 1 1 0
read at point B

Please note the following:

1. The pulse on line z was undetected, because its rising AND falling edge occurred
while the scanner was stopped.

2. The pulse on line x is detectable by the host, even though the line reverted to its
original state during scan n+2, because Change Register bit x remained set.
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3. The data read a point B was the data present at the start of scan nH, because the
data registers are not updated while the scanner is stopped.

4, The data read a point B caused Change Register bit y to clear.

Polled operation is enhanced by bits 811 of the Extended Status Register. These bits are
st when the scanner detects any change bit set in a Change Regigter. These bits can be
polled to quickly determine whether of the input channds have changed date since
the CPU lagt read the Data Regigers. If bits 8-11 are zero, then no input channels have
changed since the CPU last read the Data Registers and there is no need to read the Data
Regisers again. Polling the Extended Status Register insead of the Change Registers has
two advantages. First, because the scanner is not stopped, it doesn't have to be restarted
after the read. Secondly, Status Register reads are faster because the scanner does not
have to be stopped before DTACK s asserted. It is therefore suggested that bits 811 of
the Extended Status be polled instead of polling the Data or Clqmge Regigters directly.

It is not necessary to read the Change Registers a dl if the user is not concerned about
which individud hit in the change register is set. In these cases, the user would sSmply
reed the Daa Regigers when the module generated an interrupt (in interrupt driven
environments) or when the saus bits 811 indicate a change has occurred (in polled
environments).

3.12 RESETTING THE MODULE

The module is resst the assertion of the VMEbus reset sgnd. In response to-a reset,
the module will do the following. All bits of the Extended Status and Control/Status
Registers will be resst to zero. (Note that this resets al Interrupt Enable bits of the
Status/Control Register so the VMEDbus interrupt currently being generated by the
XVME-212 will be negated, and the SYSFAIL* will be assarted on the VMEbus because
bit O is reset to zero.) The scanner is stec[)Joped and the Data and Change Re%isters are reset
to zero. After the resst dgnd is negated, the scanner will start scanning. Before the firgt
scan, dl Daa and Change Regigers will be zero. Therefore, after a reset, when an input
channd is detected as on, its corresponding Change Regigter bit will be st.
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Appendix A

XYCOM STANDARD 1/O0 ARCHITECTURE

INTRODUCTION

The purpose of this gopendix is to define XYCOM's Standard 1/0O  Architecture for
XVME 1/O modules. This Standard /O Architecture has been incorporated on dl
pro%ammlng for the entire module line. The 1/0 Architecture specifies the I?cd agoects
of bus interfaces, as opposed to the “physical” or dectricadl aspects as defined in the
VMEbus specifications. The module dements which are standardized by the XYCOM 1/O
Architecture ae the following:

L Module Addressing: Where a module is positioned in the 1/0 address
gpace and how software can read from it or write to it

2, Module  Identification: How software can identify which modules are
ingdled in a sysgem

3. Module Oﬁerational Status:. How the operator can (through software)
determine the operationd condition of gpecific modules within the system

4 Interrupt  Control:  How software is able to control and monitor the
capability of the module to interrupt the system

5. Communication between Modules: How master (host) processors and
intelligent 1/0 modules communicate through shared globd memory or the
dua-access RAM on the modules

6. The 1/0 Kend: =~ How intdli and non-inteligent  “kernes’
facilitate the operation of dl XYCOM /O modules

MODULE ADDRESSING

The XYCOM /O Architecture Design Specification recommends that XVME modules
should be addressed within the VMEbus-defined 64K short I/O address space. The
restriction of 1/0 modules to the short I/O address space provides separation of
progran/data address space and the 1/O address space. This convention smplifies
software desgn and minimizes hardware and module cost, while providing 64K of address
gpace for 1/0O modules.
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Base Addressing

Since each I/O module connected to the bus must have its own unique base address, the
base-addressing scheme for XYCOM VME I/0O modules has been designed to be
jumper/switch selectable. Each XVME I/0 module installed in the system requires at least
a 1K-byte block of the short I/O Address Space. Thus, each I/O module has a base address
which starts on a 1K boundary. As a result, the XYCOM I/O modules have all been
implemented to decode base addresses in 1K (400H) increments. Figure A-1 shows an
abbreviated view of the short I/O memory.

BASE} Short 1/O
- Address Space
o
0400H
0800H : Base Address Jumper Options
2
oc Js jl;mpers J5 A Module base address in VME
3 A3 A2 All AlD Short 1/O Address space
1000H
A IN  IN NN 0000H
1400H IN IN IN_ ouT 0400H
IN IN OouUT IN 0800H
IN IN OUT OuT 0Co0H
IN OuUT IN IN 1000H
IN ouUT IN ouT 1400H
IN OUT O0OUT IN 1800H
IN OUT OuUT OuUT 1CO0H
L OUT IN IN IN 2000H
OUT IN IN ouT 2400H
OUT IN  OUT IN 2800H
. OUT IN_ OUT OUT 2C00H
OUT OUT IN IN 3000H
OUT OUT IN_  OuT 3400H
® OUT OUT OUT IN 3800
OUT OUT OUT oOuT 3C0o0H
[ ]
[ ]
3C00H
15

Figure A-1. 64K Short I/O Address Space
for Modules Occupying a 1K Block
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Standardized Module I/O Map

The block of short 1/0 addresses (caled the 1/0O Interface Block) dlocated to each XVME
module is mapped with a standardized format in order to smplify-programming and data
access. The locations of frequently used regigers and module-specific  identification
information are uniform.

For exanﬁle, the module identification information is dways found in the firgd 32 odd
bytes of the module memory block. These addresses are associated with the jumpered base
address (i.e,, Module I.D. data address = base + odd bytes IH - 3H).

The byte located at base address + 81H on each module contains a Status/Control register

Whié:_rg_ provides the results of diagnogics for verification of the module's operationa
condition.

The next area of the module 1/O Interface Block (base address + 82H, up to FFFH) is
module- fic, vaying in gze from one module to the next. It is in this aea tha the
module holds specific I/O datus, data, and pointer registers for use with IPC protocol.

All inteligent XVME 1/0 modules have an area of their 1/O Interface Blocks defined as
“dud access RAM.” This area of memory provides the where XVME “dave’ 1/0
modules access their command blocks and where XVME “master” modules could access
their command blocks (i.e, “master” modules can aso access globd sysem memory).

The remainder of the I/O Inteface Block is then dlocaied to various module-specific
tasks, registers, buffers, ports, etc.

Figure A-2 shows an address magp of an XVME 1/0O module interface block, and how it
relates to the VMEbus short 1/O address 8Jace This example shows an 1/O Interface Block
that occupies a 1K segment of short 1/0O Address Space. It should be noted that some
modules (‘the XVME-164 MBMM for example) will occupy up to a 4K segment of short 1/0
Address . Notice that any location in the I/O Interface Block may be accessed by
amply usng the address formula

Module Base Address + Rdative Offsst = Desred Location
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BASE l Short 1/O
Address Space

0

I

2

0CO00H 3

1000H .
1400H

°

°

)

°

°

FCo0H p

Even Odd
/ BASE + 00H
. Modvule

Undefined | jqentification
+XEH
+40H

Undefined

+/EH

Status/Control

\ Modvule Dependent.
\ For use with
Interprocessor

Communication

Protocol

0IH

3FH
41H

FH
8IH

3FFH

MODULE-SPECIFIC IDENTIFICATION DATA

The module identification scheme provides a unique method of registering module-specific
information in an ASCII-encoded format. The 1.D. data is provided as 32 ASClI-encoded
characters consisting of board type, manufacturer identification, module model number,
number of 1 Kbyte blocks occupied by the module, and model functional revision level
information. This information can be studied by the system processor on power-up to
verify the system configuration and operational status.

Figure A-2. XVME 1/0 Module Address Map

identification information locations.

Table A-1 defines the
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Table A-1. Module I.D. Data

Offset
Relative to Contents ASCII Encoding Descriptions
Module Base (in hex)
1 \% 56
3 M 4D ID PROM identifier,
5 E 45 always "VMEID"
7 1 49 (5 characters)
9 D 44
B X 58 Manufacturer's L.D.,
D Y 59 always "XYC" for XYCOM
F C 43 modules (3 characters)
11 2 32
13 1 31 Module Mode! Number
15 2 32 (3 characters and
17 20 4 trailing blanks)
19 20
1B 20
1D 20
IF 1 31 Number of 1K byte blocks
of 1/O space occupied
by this module
(1 character)
21 20 Major functional revision
23 1 31 level with leading blank
(if single digit)
25 1 30 Minor functional revision
27 20 level with trailing blank
(if single digit)
29 Undefined
ZB "
ZD "
2F ”
31 "
33 ”
35 " Manufacturer
37 " Dependent Information,
39 " Reserved for future use
BB ”n
3D "
3F ”

The module has been designed so that it is only necessary to use odd backplane addresses
to access the I.D. data. Thus, each of the 32 bytes of ASCII data has been assigned to the
first 32 0dd 1/0 Interface Block bytes (odd bytes 1H-3FH).

The I.D. information can be accessed by addressing the module base, of fset by the specific
address for the character(s) needed. For example, if the base address of the board is
jumpered to 1000H, and access to the module model number is wanted (I/O interface block
locations 11H, 13H, 15H, 17H, 19H, 1BH, and 1DH): Add the offset address to each base
address to read the hex-coded ASCII value at each location. In this example, the ASCII
values which make up the module model number are found sequentially at locations
1011H, 1013H, 1015H, 1017H, 1019H, 101BH, and 101DH (within the system’s short I/O
address space).
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MODULE OPERATIONAL STATUS/CONTROL

All XVME intelligent I/O modules are designed to perform diagnostic self-tests on power-
up or reset. For non-intelligent modules, the user must provide the diagnostic program.
The self-test provision allows the user to verify the operational status of a module by
either visually inspecting the two LEDs (which are mounted on the front panel, as in
Figure A-3), or by reading the module status byte (located at module base address + 81H).

Figure A-3 shows the location of the status LEDs on the module front panel. The two
tables included in the figure define the visible LED states for the module test conditions

on both the intelligent I/O modules and the non-intelligent 1/O modules.

)

XXXX
XVME-XXX

Red LED
\

=~ @FAlL

TEST

|, @)rass
/ @

Green LED

Status Bits LEDs
3 2 1 0 Green Red SYSFAIL* Status
0 0 0O OFF ON ON Module not yet tested
1 000 OFF ON ON Module failed test
0 0 01 OFF OFF OFF Inactive module
0110 ON ON ON Module undergoing test
1.1 11 ON OFF OFF Module passed test
all others X X X Invalid and undefined

INTELLIGENT MODULE STATUS

Status Bits LEDs
1 0 Green Red SYSFAIL* Status
0 0 OFF ON ON  Module failed, or not yet
tested
0 1 OFF OFF OFF Inactive module
1 0 ‘'ON ON ON  Module undergoing test
1 1 ON OFF OFF Module passed test

/

FRONT VIEW

NON-INTELLIGENT MODULE STATUS

Figure A-3. Module LED Status
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The module datus/control register (found at module base address + 8IH) on intdligent
XVME 1/0 modules provides the current status of the module sdf-test in conjunction with
the current dtatus of the front pand LEDs. The daus regiser on inteligent” modules is
a “Read Only” regiger and it can be read by software to determine 1If the boad is

operating  properly.

On nor-intdligent XVME 1/0 modules, the satus/control register is used to indicate the
dae of the front pand LEDs, and to st and verify module-generated interrupts. The
LED datus hits are “Read/Write’ locations which provide the user with the indicators to
accommodate diagnogtic software. The Interrupt Enable bit is aso a Read/Write location
which must be written to in order to enable module-generated interrupts. The Interrupt
Pending bit is a “Read Only” bit indicating a module-generated pending interrupt.
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Figure A-4 shows the status/control register bit definitions for both intelligent and non-
intelligent XVME I/0 modules.

I 7 l 6 I 5 l 4 | 3 I 2 I 1 | 0] INTELLIGENT NON-INTELLIGENT
—_——— MODULES  MODULES

—— RED LED* RED LED *

GREEN LED  GREEN LED

TEST STATUS INTERR. PENDING

TEST STATUS INTERR. ENABLE

MODULE-DEPENDENT

Bit Non-Intelligent Modules Bit Intelligent Modules
0 Read/Write - Red LED 0 Read Only - Red LED
0 = Red LED On , 0 = Red LED ON
1 = Red LED Off 1 = Red LED Off
1 Read/Write - Green LED 1 Read Only - Green LED
0 = Green LED Off 0 = Green LED Off
1 = Green LED On 1 = Green LED On
2 Read Only - Interrupt Pending 2 &3 Read Cnly - Test Status Indicators
0 = No Interrupt Bit3 Bit2
1 = Interrupt Pending 0 0 = Self-test not started
0 1 = Self-test in progress
1 0 = Self-test failed
1 1 = Self-test passed
3 Read/Write - Interrupt Enable
0 = Interrupts Not Enabled
1 = Interrupts Enabled
4 Module-dependent 4 Module-dependent
5 Module-dependent 5 Module-dependent
6 Module-dependent 6 Module-dependent
7 Module-dependent 7 Module-dependent

Figure A-4. Status Register Bit Definitions

A-8




XVME-2 12 Manuad
August, 1989

INTERRUPT CONTROL

Interrupts for non-intelligent modules can be enabled or disabled by seting/clearing the
Interrupt Enable bit in the module datus register. The datus of pending on-board
interrupts can adso be read from this regigter. Interrupt control for inteligent modules
is handled by the Interprocessor Communications Protocol.

Communications Between Processors

Communications between an intdligent ‘magte’ and an intdligent ‘dave’ 1/O module is
governed by XYCOM's Interprocessor Communication (II PC) Protocol. This protocol
involves use of 20-byte Command Block data structures -- located anywhere in the shared
globd RAM or dud-access RAM on an I/O module -- to exchange commands and data
between a host processor and an 1/0O module.

THE KERNEL

To dandardize its XVME 1/O modules;, XYCOM has designed them around “kernds
common from module to module. Each different module type consss of a Standard
kernd, combined with module-dependent gpplication  circuitry. Module standardization
results in more efficient module desgn and dlows the implementation of the Standard 1/0
Architecture. The biggest bendfit dandardization for intdligent modules is that it
dlows the use of a common command language or protocol (Interprocessor Communication
Protocal in this case).

The intelligent kernel is based around either a 68000 microprocessor or a 68809
microprocessor (on the XVME-164 MBMM). This desgn provides the full complement of
VMEbus Requester and Interrupter options for mester/dave interfacing, as well as dl of
the advantages provided by the various facets of the XYCOM Standard /O Architecture
(as covered earlier in this gppendix).

The non-inteligent kernel provides the circuitry required to receve and generate dl of
the dgnds for a VMEbus defined 16-bit ‘daveé’ module. The non-inteligent kernd aso
employs the features of the XYCOM Standard 1/0O Architecture (as described earlier in

this  Appendix).
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Appendix B

VMEbus CONNECTOR/PIN DESCRIPTION

The XVME-212 Processor Module is a double-high VMEbus compatible board. There is
one 96-pin bus connector on the rear edge of the board labeled Pl (refer to Cgﬁoter 2,
Figure 2-| for the location). The signas caried by connector Pl are the standard address,
data, and control signds required for a Pl backplane interface, as defined by the VMEbus
specification. Table B-l identifies and defines the dgnds caried by the Pl connector.

Table B-l. Pl - VMEbus Signd Identification

) Connector

Signal and

Mnemonic Pin Number Sgnd Name and Description

ACFAIL* IB:3 AC FAILURE: Open-collector driven signal which
indicates that the AC input to the power supply is no
longer being provided, or tha the required input voltage
levels are not being met.

IACKIN* |A:21 INTERRUPT ACKNOWLEDGE IN: Totem-pole driven

signal. IACKIN and IACKOUT ggnds form a daisy-
chained  acknowledge. The IACKIN dgna indicates to
the VME board that an acknowledge cycle is in progress.

IACKOUT* | 1A2 INTERRUPT ACKNOWLEDGE OUT: Totem-pole driven
signal. IACKIN and IACKOUT ggnds form a daisy-
chained acknowledge. The IACKOUT sggnd indicates to
the next board that an acknowledge cycle is in progress.

AMO-AM5 1A:23 ADDRESS MODIFIER (bits 0-5): Three-gtate driven lines
1B:16,17, that provide additional information about the address bus,
IC'lillg such as gze, cycle type, andlor DTB madgter identificetion.
AS* |A:18 ADDRESS STROBE: Three-state driven signal that

indicates a vaid address is on the address bus.

B-I




XVME-212 Manual

August, 1989
Table B-I. VMEbus Signd Identification (cont'd)
Connector

Sgnd and . -

Mnemonic Pin  Number Sgnd Name and Description

AOI-A23 1A:24-30 ADDRESS BUS (bits |-23): Three-state driven address lines

IC:15-30 that specify a memory ‘address.

A24-A31 2B:4-11 ADDRESS BUS ﬁbits 24-31): Three-state driven bus
expanson address lines.

BBSY* 1B BUS BUSY: Open-collector driven sgnd generated by the
curent DTB madter to indicate that it is usng the bus.

BCLR* IB:2 BUS CLEAR: Totem-pole driven sgnad generated by the
bus arbitrator to request rdlease by the DTB madter if a
higher leve is requesting the bus

BERR* 1Ci BUS ERROR: Open-collector driven sgna generated by a
dave. It indicates that an unrecoverable error has occurred
and the bus cycle must be aborted.

BGOIN*- 1B:46, BUS GRANT (0-3) IN: Totem-pole driven signals generated

BG3IN* 8,10 by the Arbiter or Requesters. Bus Grant In and Out signals
form a dasy-chaned bus grant. The Bus Grant In sgnd
indicates to this board that it may become the next bus
master.

BGOOUT*- 1B57, BUS GRANT (0-3) OUT: Totem-pole driven signals

BG30UT* 9l %enerated by Reguesters. These dggnds indicae t a

TB magter in the daisy-chain requires access to the bus
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Table B-l. VMEbus Sgnd Identification (cont'd)
Connector

Signal and . o

Mnemonic Pin  Number Sgna Name and Description

BRO*-BR3* IB:12-15 BUS REQUEST (0O-3): O[Igen-coll,ector driven signals
generated by Reguesters. Thee dgnds indicate that a
DTB master in the daisy-chain requires access to the bus.

DSO* |A:13 DATA STROBE 0: Three-dtate driven sgnd that indicates
during byte and word tranders that a daa transfer will
occur on data buss lines (D00-D07).

DSI* IA:12 DATA STROBE 1. Three-date driven signd that indicates
during byte and word tranders that a data transfer will
occur on data bus lines (D0-D1 5).

DTACK* |A:16 DATA TRANSFER ACKNOWLEDGE: Open-collector
driven sgnd generated by a DTB dave. The fdling edge
of this sgnd Indicates that vaid data is avalable on the
data bus during a read cycle, or that data has been
accepted from the data bus during a write cycle.

DOO-D15 |A:I-8 DATA BUS (bits 0-15): Three-dtate driven, b&directiona

IC:I-8 data lines that provide a data path between the DTB
mester and dave.

GND lA:9,11, GROUND

15,1719,
1B:20,23,
IC:9
2B:212,

223
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Table B-l. VMEbus Sgnd Identification (cont'd)
Connector

Sgnal and . -

Mnemonic Ain Number | Signd Name and Description

IACK* 1A20 INTERRUPT ACKNOWLEDGE: Open-collector or three-
date driven sgnd from mester processng an interrupt
_reqlu&ct. It is routed via the backplane to dot 1, where it
is looped-back to become dot 1 IACKIN in order to start
the interrupt acknowledge daisy-chan.

IRQI* - 1B:24-30 INTERRUPT REQUEST (I-7): Open-collector driven

IRQ7* dgnds, generated by an interrupter, which carry
prioritized interrupt requests. Level seven is the highest
priority.

LWORD* IC:13 LONGWORD: Three-dtate driven signal indicates that the
current transfer is a 32-bit trandfer.

(RESERV- | 2B3 RESERVED: Signal line reserved for future VMEbus

ED) enhancements. This line must not be used.

SERCLK IB:21 A resarved sgnad which will be used as the clock for a
serial communication bus protocol which is still being
finalized.

SERDAT 1B:2 A resarved Sgnad which will be used as the transmisson
line for serid communicaion bus messages.

SYSCLK |A:10 SYSTEM CLOCK: A congtant 16MHz cdock sgnd thet is

independent of processor speed or timing. It is used for
generd sydem timing use
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Table B-l. VMEbus Sgnd Identification (cont'd)
Connector

Signal and _ o

Mnemonic Pin Number | Signd Name and Description

SYSFAIL* 1CIO SYSTEM,FAIL: Open-collector driven dgnd that indicates
that a failure has occurred in the system. It may be
generated by any module on the VMEbus.

SYSRESET* IC:12 SYSTEM RESET: Open-collector driven sgnd which, when
low, will cause the system to be reset.

WRITE |A:14 WRITE: Three-date driven signa that specifies the data
transfer gyc_le_ln progress to be ether read or written. A
high leve indicates a read operation, a low levd indicates
a write operation.

+5V STDBY | IB:31 +5 VDC STANDBY: This line supplies +5 VDC to devices
requiring battery  backup.

+5V IlBA3?.5_2 +5 VDC POWER: Usad by system logic circuits.

1C:32

2B:11332
+12V 1C3L +12 VDC POWER: Used by system logic circuits.
-12v IA:31 -12 VDC POWER: Used by system logic circuits.
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Table B-l. VMEbus Sgnd Identification (cont'd)
) Connector

Signal and

Mnemonic Pin Number | Signd Name and Description

SYSFAIL* 1C:10 SYSTEM,FAIL: Open-collector driven sgnd that indicates
that a failure has occurred in the system. It may be
generated by any module on the VMEbus.

SYSRESET* IC:12 SYSTEM RESET: Open-collector driven sgnd which, when
low, will cause the system to be reset.

WRITE* lA:14 WRITE: Threedate driven sgnd that specifies the data
transfer cycle in progress to be either read or written. A
high level indicates a read operetion, a low level indicates
a write operation.

+5V STDBY | IB:31 +5 VDC STANDBY: This line supplies +5 VDC to devices
requiring battery backup.

+5Vv 1A:32 +5 VDC POWER: Usad by system logic circuits.

1B:32

1C:32

2B:11332
+12V IC:31 +12 VDC POWER: Used by system logic circuits.
-12v |A:31 -12 VDC POWER: Used by system logic circuits.
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BACKPLANE CONNECTOR P1

The following table lists the P1 pin assignments by pin number order. (The connector

consists of three rows of pins labeled rows A, B, and C.)

Table B-2. Pl Pin Assignments

Row A Row B Row C
Pin Signal Signal Signal
Number Mnemonic Mnemonic Mnemonic
1 D00 BBSY ', D08
2 DOl BCLR D09
3 D02 ACFA D10
4 D03 BGOIN D11
5 D04 BGOOYT D12
6 D05 BGIIN D13
7 D06 BG1OUT D14
8 D07 BG2IN D15
9 GND BG20UT GND *
10 SYSCLK BG3IN SYSFAIL
11 GN BG3QUT BERR *
12 DS1, BRO, SYSRESET
13 DSO BRI, LWORD
14 WRITE BR2, AMS
15 GND BR3 A23
16 DTACK AMO A22
17 GND AMI1 A2l
18 AS AM2 A20
19 GND AM3 Al9
20 IACK GND Al8
21 IACKIN SERCLK(1) Al7
22 IACKOUT SERDAT(1) Alé6
23 AM4 GND, AlS
24 A07 IRQ7, Al4
25 A06 IRQ6,, Al3
26 A0S IRQ5, Al2
27 A04 IRQ4, All
28 A03 IRQ3, Al0
29 A02 IRQ2, A09
30 A0l IRQ1 A08
31 -12V +5V STDBY +12V
32 +5V +5V +5V
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Block Diagram

Appendix C
SCHEMATICS AND DIAGRAMS

CHANNELS CHANNELS
1 0-15 1 i 16 - 31

h 4

CONNECTOR JK1

CONNECTOR JK2

OPTICAL ISOLATOR

¥

| DEBOUNCING |

XYCOM
STANDARD
VO INTERFACE

| CHANGE REGISTERS | | DATA REGISTERS |

VMEbus INTERFACE
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Assembly Drawing
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Appendix D
QUICK REFERENCE GUIDE

EVEN OoDhD
Base + 00H OlH
Module
Reserved Identification " read-only
Data
3EH 3FH
4OH 41H
Undefined
7EH 7FH
80H Extended Status Status/Control 81H read/write
82H Undefined Interrupt Ack. Vector 83H write-only
Undefined Undefined
88H Data Register 0 Data Register 1 89H )
8AH Data Register 2 Data Register 3 8BH (read-only
8CH Change Register 0 Change Register 1 8DH
8EH Change Register 2 Change Register 3 8FH
Undefined
3FEH 3FFH

Figure D-1. XVME-212 I/0 Interface Block and its Possible Locations
in Short I/O Address Space
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Table D-1.

XVME-212 Jumper/Switch List

Address Switches (S1)

S1-8 Must be closed to select the Short I/O
Address space.

S1-7 The XVME-212 will respond to one of the
following AM codes, depending on the setting
of this switch:

OPEN = Supervisory or Non-Priveleged
CLOSED = Supervisory only
S1-0 to S1-6 Sets the base address of the XVME-212:
Sl-6: Al5
S1-5: Al4
Sl-4: Al3 Open = Logic 1
S1-3: Al2 Closed = Logic 0
S1-2: All
S1-1: AlO
Interrupt Level Switches (52)
S2-3 S2-2 S2-1 VMEbus Interrupt Level
OPEN OPEN OPEN 7
OPEN OPEN CLOSED 6
OPEN CLOSED OPEN 5
OPEN CLOSED CLOSED 4
CLOSED OPEN OPEN 3
CLOSED OPEN CLOSED 2
CLOSED CLOSED OPEN 1
CLOSED CLOSED CLOSED None; interrupts disabled
Jumger; Use B
J1,32 Use/bypass IACK daisy chain:
J1 J2
B B Module uses IACK daisy chain
A A Module bypasses chain
J3 Must be in "B" position to select the Short
1/O Address space.
J4 - 311 These jumpers determine the debounce period:
T min. T max.
Jl1 3.5 us 4.5 us
Jio 7 us 9 us
install J9 14 us 18 us
only < J8 28 us 36 us
one J7 112 us 144 us
35 448 us 576 us
Ju 1.8 ms 2.3 ms
J6 14 ms 18 ms
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