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Chapter  1 

MODULE DESCRIPTION 

1.1 INTRODUCTION 

The XVME-220 Digital Ou tpu t  module (he rea f t e r  re fer red  to as t h e  DOUT module) 
provides VMEbus sys t ems  wi th  32 opt ica l ly  isolated,  high-level, D C  o u t p u t  channels .  
The 32 d ig i ta l  ou tputs  a r e  independent ly  programmable  and a r e  all capab le  of handling 
e i t h e r  res i s t ive  or induct ive  loads up t o  30V and 100mA. In addi t ion ,  e a c h  ou tpu t  uses  
a n  open-col lector  design to f a c i l i t a t e  suff ic ient  load handling, and t r ans i en t  suppres- 
sors  to minimize t h e  possibility of d a m a g e  due  to overvol tage .  

Typical appl icat ions for  t h e  DOUT module include: 

0 Machine con t ro l  
0 Motor con t ro l  
0 Panel  light c o n t r o l  
0 In te r face  to l a rge  re lays  and  solenoids 

1.2 MANUAL STRUCTURE 

The purpose of th i s  f i r s t  c h a p t e r  is to in t roduce  t h e  user to t h e  g e n e r a l  spec i f ica t ions  
and func t iona l  capabi l i t i es  of t h e  DOUT module. Successive c h a p t e r s  will deve lop  t h e  
various a s p e c t s  of module ins ta l la t ion  and opera t ion  in t h e  following progression: 

Chap te r  O n e  -- A gene ra l  descr ip t ion  of t h e  DOUT module,  including c o m p l e t e  
func t iona l  and env i ronmen ta l  spec i f ica t ions ,  VMEbus compl i ance  informat ion ,  
and a block d iagram.  

Chapter  Two - -  Module instal la t ion informat ion  cover ing  t h e  loca t ion  of 
per t inent  module components ,  swi tch  and jumper  opt ions,  e x t e r n a l  connec to r  pin 
locations, and s t anda rd  board instal la t ion information.  

Chap te r  Three  - -  G e n e r a l  in format ion  needed to use t h e  DOUT module  includ- 
ing: module base addressing,  module ident i f ica t ion  d a t a ,  t h e  S t a t u s  and  Cont ro l  
regis ter ,  and ou tpu t  po r t  addressing. 

The Appendices a r e  designed to in t roduce  and re inforce  a v a r i e t y  of module-related 
topics  including: X Y  COM's S tandard  1 / 0  Arch i t ec tu re ,  backplane  signal/pin descr ip-  
tions, a block d iagram and schemat i c s ,  and a quick r e fe rence  sec t ion .  

1.3 MODULE OPERATIONAL DESCRIPTION 

Figure 1-1  shows a n  ope ra t iona l  block d iagram of t h e  DOUT module.  

1-1 
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I OUTPUT DRIVERS I 

I OPTICAL ISOLATORS I 

OUTPUT REGISTERS 

XYCOM 
STANDARD I / O  
INTERFACE i VMEbus INTERFACE 

Figure 1-1. Opera t iona l  Block Diagram of t h e  DOUT Module 

The XVME-220 DOUT is a 3 2  channel ,  digi ta l  ou tpu t  i n t e r f a c e ,  designed t o  b e  
compa t ib l e  with t h e  VMEbus a r c h i t e c t u r e .  Each ou tpu t  channe l  is opto-isolated f r o m  
t h e  sys t em bus and e a c h  uses a n  open-collector configurat ion t o  a l low a maximum load 
capabi l i ty  of 30 volts and 100mA. All ou tpu t s  employ t r ans i en t  suppression c i r cu i t ry  
t o  minimize t h e  possibility of d a m a g e  due to high-voltage t r ans i en t s  occur r ing  in t h e  
ou tpu t  application c i r cu i t .  

The 32 ou tpu t  channels  a r e  a r r anged  to f o r m  4 (byte-wide) o u t p u t  regis ters .  The 
ou tpu t  regis ters  a r e  addressed consecut ively allowing t h e  ou tpu t  channe l s  to b e  
acces red  in e i the r  t h e  "byte" or  f o r m a t .  Defaul t  ini t ia l izat ion will t u rn  off a l l  
ou tpu t s  on both sys t em power-up and during a s o f t w a r e  r e s e t .  

The DOUT module (along with a l l  XYCOM 1 / 0  modules) f e a t u r e s  t h e  XYCOM Standard 
1/0 Arch i t ec tu re .  This design h a s  been  incorporated in o rde r  to provide a s impler  and 
more consis tent  method of programming for t h e  e n t i r e  l ine of XYCOM 1/0 modules. 

1-2 
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The  c e n t r a l  c o r e  of t h e  XYCOM Standard 1 / 0  Arch i t ec tu re  is t h e  "kernel". The DOUT 
uses  a non-intelligent ke rne l  which provides  t h e  c i r cu i t ry  required to r ece ive  and  
g e n e r a t e  all of t h e  signals f o r  a VMEbus def ined 16-bit "slave" module. The non- 
in te l l igent  kerne l  has  t h e  following fea tures :  

0 Contro l  and Address  Buffers 
0 Base Address Decode  c i r cu i t ry  
0 In te r rupt  Decoder /Dr iver  
0 Contro l /S ta tus  reg is te r  
0 Module Ident i f icat ion D a t a  
0 Pass and Fail LED indica tors  

These  f e a t u r e s  f a c i l i t a t e  t h e  ope ra t ion  of t h e  DOUT in t h e  following areas :  

0 Base Addressing - The DOUT c a n  be addressed at any  one of 64 1K 
boundaries  in t h e  Short  1 / 0  Address  space.  

0 1 / 0  In t e r f ace  Block - The DOUT occupies  a 1 K  block of t h e  Short  1 / 0  
Address  s p a c e  ca l led  t h e  module  1 / 0  In t e r f ace  Block. Within th i s  block,  in 
s tandard  locat ions,  a r e  found: t h e  1 / 0  reg is te rs ,  t h e  module s t a t u s  and 
cont ro l  reg is te r ,  and  t h e  module  ident i f ica t ion  da ta .  

0 Module S ta tus /Cont ro l  r eg i s t e r  - This reg is te r  provides  t h e  user wi th  t h e  
hardware  means  fo r  developing module self-diagnost ic  s o f t w a r e  to ver i fy  
t h e  module ope ra t iona l  s t a tus .  In addi t ion,  two  b i t s  in this  r eg i s t e r  a r e  
used to enable  t h e  module  in t e r rup t  capabi l i ty  and to per form a "soft" 
module r e se t  to a d e f a u l t  conf igura t ion .  

0 Module Ident i f icat ion D a t a  - This facet provides a unique me thod  of 
regis ter ing module  spec i f i c  in format ion  in a n  ASCII encoded  f o r m a t .  This 
in format ion  c a n  b e  s tudied by t h e  sys t em processor  on power-up to  ver i fy  
t h e  sys t em conf igura t ion  and  opera t iona l  s t a tus .  

Additional in format ion  on t h e  XYCOM Standard 1 / 0  Arch i t ec tu re  c a n  b e  found in 
Appendix A of th i s  manual .  

1.4 SPECIFICATIONS 

The following is a l is t  of ope ra t iona l  and  envi ronmenta l  spec i f ica t ions  for  t h e  DOUT 
module. 
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Table  1-1. DOUT Module Specif icat ions 

C h a r a c t e r i s t i c  Specif icat ion 

Number of Ou tpu t  Channels  

Physical Ou tpu t  

Off-state ou tpu t  vo l tage  (Voh) 
On-s ta te  ou tpu t  vo l tage  (Val) 
Off-state leakage  cu r ren t  (Ioh) 
On-s ta te  l eakage  cu r ren t  (101) 

Turn-on t i m e  
Turn-off t i m e  

Is0 l a t  ion, channe  I-to-channe I 

Ou tpu t  t rans ien t  pro tec t ion  

and channel-  to-s y st e m  

Power Requi rements  

Environmental 
Tern per a t u r e  

Opera t ing  
Non-oper a t i n g  

Humidity 

Al t i tude  
Opera t ing  
Non-operat ing 

Opera t ing  
Vibration 

Non-opera t in& 

Shock 
Opera t ing  

Non-operat ing 

VMEbus Compliance 

32 (arranged in 4 logical  por t s )  

Normally off ou tpu t s  

30V max. 
1V typical ,  2V max.  
100 microA max. 
l0OmA max. 

30 microsecs  max. 
100 microsecs  max.  

300V min. 

Reverse  vol tage  pro tec t ion  d iode  
and t rans ien t  suppression 

+5V, - +5%,  1.62A typ ica l  

0 t o  65OC (32' to 149'F) 
-40' to 85OC (-40' to 158'F) 

5 to 95% RH non-condensing 
(Ex t reme  low humidi ty  condi t ions  
may requi re  spec ia l  p ro t ec t ion  
aga ins t  s t a t i c  d i scharge  .) 

Sea-level to 10,000 f t .  (3048 m) 
Sea-level to 50,000 (15240 m )  

5 to 2000 Hz 
.015 inches peak-to-peak d isp lacement  
2.5 g peak (maximum) acce le ra t ion  
5 t o  2000 Hz 
.030 inches peak-to-peak 

30 g peak  acce le ra t ion  
11 msec  dura t ion  
50 g peak acce le ra t ion  
11 msec  durat ion 

o Fully compa t ib l e  wi th  VMEbus 
s tandard  

o A16:D16 D a t a  t r ans fe r  bus s lave  
o Base address  jumper - se l ec t ab le  

within 64K s h o r t  1 / 0  addres s  
space  

locat ions.  
o Occupies  1K consecu t ive  b y t e  

1-4 
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Chapter  2 

INSTALLATION 

2.1 INTRODUCTION 

This c h a p t e r  explains how t o  configure t h e  DOUT module prior t o  instal la t ion in a 
VMEibus sys t em.  Included in this  c h a p t e r  is information on t h e  jumper  opt ion,  t h e  
jumper locat ion,  swi t ch  options,  swi t ch  locat ions,  and e x t e r n a l  connec to r  pin descr ip-  
tions. 

2.2 SYSTEM REQUIREMENTS 

The DOUT module is a double-height VMEbus-compatible, digi ta l  ou tpu t  module. As 
such,  t h e  DOUT requires  a minimum sys t em component  configurat ion fo r  proper  
operat ion.  The minirnum system requ i r emen t  c a n  be m e t  by e i the r  one of t h e  
f oliowing: 

A) A host procesor module properly instal led on t h e  s a m e  backplane as t h e  
DOUT; and a control ler  subsystem module  which employs  a D a t a  Trans fe r  
Bus Arbi ter ,  a Subsystem Clock d r ive r ,  a System R e s e t  dr iver ,  and a Bus 
t ime-out  moduie.  (The XYCOM XVME-010 System R e s o u r c e  Module 
provides a control ler  subsystem with t h e  components  l isted.)  

- -  OR -- 

B) A host processor module which inco rpora t e s  an  on-board control ler  sub- 
sys t em - 

Prior to install ing t h e  DOUT, i t  will be necessa ry  t o  configure seve ra l  jumpers  and 
switch s e l e c t a b l e  options.  These opt ions a re :  

1. Module Base Address. 

2. Whether t h e  module will be addressed in Short  1/0 Memory o r  t h e  Standard 
Memory Space.  

3. Which Address Modifier codes  t h e  module will respond to (i.e., 29 or  2D, 2D 
only,  39 or 3D, or 3D only). 

2.3 MAJOR COMPONENT LOCATIONS 

The components  r e l evan t  t o  instal la t ion a r e  shown in Figure 2- 1. 

2- 1 
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Figure 2-1. Components  Used for  Instal la t ion 
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2.4 JUMPER/SWITCHES 

The DOUT module has  1 jumper  and 1 set of (8) DIP swi tches .  
swi tches  a r e  def ined in Table  2-1.  

The jumpers  and 

Table  2-1. The DOUT Jumper  and Swi tch  Defini t ions 

Jumper  

5 2  

Switch Block 

S1 (swi tches  1-6) 

S1 (switch 7 )  

S1 (switch 8) 

Funct ion 

(1) 
Address Space se lec t ion  jumper  (i.e., Short  
1 / 0  Address  Space  or  S tandard  Address  Space)  

Funct ion 

Module Base Address  Se lec t .  

This swi tch  works in conjunct ion wi th  jumper  5 2  
to  d e t e r m i n e  whe the r  t h e  board o p e r a t e s  w i th  
address  modif iers  for  Short 1 / 0  Address  Space 
or  t hose  fo r  S tandard  Address  space .  

This swi tch  d e t e r m i n e s  whe the r  t h e  module will 
respond to only supervisory accesses or  to both  
supervisory and non-privileged accesses. 

NOTES 

1. See  also Sect ion 2.4.2, Switch 7 of Swi tch  Bank 
s1. 

2.4.1 Base Address Switches 

The DOUT module is designed to be addressed within e i t h e r  t h e  VMEbus Short  1/0 or 
S tandard  Memory Space. Since e a c h  1 / 0  module  connec ted  to  t h e  bus mus t  h a v e  its 
own unique base  address ,  t h e  base  addressing s c h e m e  f o r  XVME 1/0 modules  has  been  
designed to be  swi tch  (or jumper)  se lec tab le .  When t h e  DOUT module is instal led in 
the  sys t em,  i t  will occupy a 1 K  b y t e  block of t h e  Short  1 /0  Memory (cal led t h e  module  
I/O In t e r f ace  Block). 

The base  address  decoding s c h e m e  for  XYCOM 1/0 modules  is such t h a t  t h e  s t a r t i n g  
address  for  e a c h  1/0 In te r f ace  Block resides  on a 1K boundary.  Thus t h e  module base  
address  may be set t o  any  one  of 64 possible 1K boundaries  within t h e  Shor t  I/O 
Address space .  

The module base address  is s e l ec t ed  by using t h e  swi t ches  labeled 1-6 in DIP swi t ch  
bank S1. F igure  2-2 shows t h e  swi tch  bank S1 and how t h e  individual swi tches  (1-6) 
r e l a t e  to t h e  base address  bits. 
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A12 
A13 
A14 
A 1 5  

1 1 2 3 4 5 6 7 8  

I OPEN I 

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

When a swi t ch  is in t h e  closed position (i.e., when i t  is pushed in on t h e  oppos i te  end  of 
t h e  swi tch  bank from t h e  "open" label), t h e  corresponding base address  bi t  will be 
in t e rp re t ed  as a logic "0". When a swi tch  is set to t h e  open  position, t h e  corresponding 
base address  bi t  will be  in t e rp re t ed  as a logic  I1lf1. 

Table  2-2 shows a list of t h e  64 1 K  boundaries  which c a n  be used as module  base  
addresses  in t h e  Short 1/0 Address space  and t h e  corresponding swi tch  se t t i ngs  
(switches 1-6) f rom S1. 
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Table 2-2. Base Address Switch Options 

Sui tc t ies  VME base  address  in V M E  

6 ( A I 5 )  5(A14) 4(A13) 3(A12) 2 ( A l l )  I (AI0)  Short "O Address space 

0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
I 
I 
I 
1 
I 
1 
I 
1 
1 
1 
1 
1 
I 
I 
1 
I 
I 
1 
I 
1 
I 
1 
I 
I 
i 
1 

i 

1 
I 
I 

0 
0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
0 
0 
0 
0 
0 
I 
1 
I 
1 
1 
1 
I 
I 
1 
I 
1 
I 
1 
1 
I 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

C 
0 
0 
G 
L 
0 
0 
C 
1 
I 
I 
1 
I 
I 
1 
I 
0 
0 
0 
0 
0 
0 
0 
0 
1 
I 
1 
1 
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0 
1 
0 
I 
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I 
0 
I 
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0 
I 
0 
I 
C 
1 
0 
I 
0 
1 
0 
1 
0 
I 
0 
1 
0 
1 
0 
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0 
I 
0 
1 
0 
I 
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I 
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i 
0 
I 
0 
I 
0 
I 
0 
I 
0 
I 
0 
1 
0 
I 

OOGOH 
0400H 
0800H 
OCOOH 
I 0bG h 
140GH 
I8CIGH 
ICOOH 
2000H 
2400H 
280GH 
ZCOOH 
3GGGH 
3400H 
3800H 
3c0gh 
40GCH 
44GGH 
48GGH 
4CGGH 
5gg0h 
540GH 
580GH 
5CGGH 
6000H 
6400H 
6800H 
6c0gh 
7GGGH 
7400H 
7800H 
7c0gh 
80g0h 
840GH 
8800H 
8CGGH 
9000H 
940GH 
9800H 
9c00h 
AOOOH 
A4GGH 
A80GH 
ACGGH 
BGGOH 
B400H 
B800H 
BCOOH 
COOOH 
C400H 
C800H 
CCOOH 
DOOOH 
d400h 
d800h 
DCGOH 
EOOOH 
e40gh 
E80CH 
ECGOH 
FOGGH 
f400h 
F8GGH 
FCOGH 

Open = Logic " I "  
Closed = Logic "0" 
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Jumper  

J2A 
J 2 B  

2.4.2 Address Space Selection 

Switch 7 Option Se lec ted  

1 Standard D a t a  Access  Opera t ion  
0 Short 1/0 Access  Opera t ion  

The user is given t h e  opt ion of placing t h e  DOUT in VMEbus Short  1 / 0  or Standard  
Memory Space.  The se lec t ion  is made  by configuring jumper  5 2  and  Switch 7 of Swi tch  
Bank S1 (see Figure 2-3) as shown in Table  2-3 below. 

Table  2-3. Addressing Opt ions  

NOTE 
Switch Open = Logic Irl" 

Switch Closed = Logic "0" 

If jumper  J2A is instal led,  Switch 7 mus t  be  set to 1. 

If jumper  J 2 B  is ins ta l led ,  Switch 7 - must  be set to 0. 

The Standard 1 / 0  Arch i t ec tu re  recommends  t h a t  t h e  DOUT o p e r a t e  within t h e  Shor t  
I/O Address Space,  in order  to t a k e  advan tage  of t h e  Standard 1/0 Archi tec ture ' s  
various f ea tu res ,  which a r e  descr ibed in Appendix A. 

If required,  t h e  DOUT c a n  o p e r a t e  in t h e  Standard Address  Space. The user should 
no te  t h a t  in this  mode ,  t h e  DOUT will a lways  reside within t h e  l a s t  64K b y t e  s e g m e n t  
of t he  Standard Memory Address Space (i.e., t h e  address  range  FFOOOOH through 
FFFFFFH). , f ) ~ ~ ~ ~ a ~ P A  C E 

i SUPERVISOR/ 
1 1 2 3 4 5 6 7  8 I NON-PRIVELEGED 

I OPEN I 

F igure 2-3. Switch Bank S1 
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I Switch 8 

0 

1 

2.4.3 Supervisor/Non-Privileged M o d e  Selection 

Privi lege Mode Se lec ted  

Supervisory or Non-Privileged 

Supervisory Only 

The  DOUT can  be configured t o  respond to only Supervisory access, or to both Non- 
Privi leged and Supervisory accesses, by se l ec t ing  t h e  position of Swi tch  8 ( loca ted  in 
Switch Bank S I ,  see Figure 2-31, as shown in Table  2-4 below. 

Swi tches  
7 8  

Normal  Short  0 0  
I/O 0 1 

Standard 1 0 
Address 1 1 

Table 2-4. Pr ivi lege Opt ions  

Jumper  Address  Modifier C o d e  
52 DOUT will respond to 

B 1 2 9 H o r  2DH 
B 2DH only 

A 39H o r  3DH 
A 3DH only 

2.4.4 Address Modifier Reference 

The following tab le  (Table  2-5) ind ica t e s  t h e  a c t u a l  VMEbus Address  Modifier code  
t h a t  t h e  DOUT will respond to based  on t h e  position of t h e  t w o  opt ions  discussed in t h e  
previous t w o  sect ions.  

Table  2-5. Address  Modifier Code  Opt ions  
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2.4.5 BGxIN*/BGxOUT* Daisy Chain 

The D a t a  Bus Arbi t ra t ion  s ignals  BGxIN* and BGxOUT* (where  Irx" can  be  a number 
0-3 t o  represent  t h e  t h r e e  leve ls  of a rb i t ra t ion)  a r e  not  used by t h e  DOUT, and a r e  
hardwired toge the r  on t h e  module to allow t h e  BGxIN*/BGxOUT* Daisy Chain to pass 
through t h e  backplane  slot occupied  by t h e  DOUT. In e a c h  s lo t  of t h e  VMEbus 
backplane,  t h e r e  a r e  four  sets of jumpers  short ing t h e  signal BGxIN* to BGxOUT* (x=O 
th ru  3). Since t h e s e  signals a r e  a l r eady  hardwired on t h e  DOUT, i t  is not  necessary  t o  
inser t  t hese  VMEbus jumpers  on t h e  s lot  occupied by t h e  DOUT. 

2.4.6 Interrupt Acknowledge Signals 

The XVME-220 DOUT module is not capab le  of gene ra t ing  VMEbus in te r rupts .  
Therefore ,  t h e  in t e r rup t  acknowledge  signals (IACKIN* and IACKOUT*) a r e  hardwired 
toge the r  on the  module to allow t h e  daisy cha in  to pass  through t h e  backplane s lo t  
occupied by DOUT. In e a c h  slot of  t h e  VMEbus backplane,  t h e r e  is a jumper  short ing 
t h e  s ignal  IACKIN" t o  IACKOUT*. Since these  signals a r e  hardwired on t h e  DOUT, i t  
i s  not  necessary  to inse r t  t h e s e  VMEbus jumpers  on t h e  slot occupied  by t h e  DOUT. 

2.5 FRONT PANEL CONNECTORS 

There a r e  two  50 pin dua l  row header  connec to r s  (labeled J K 1  and JK2)  loca ted  on t h e  
f ron t  panel  of t h e  DOUT module .  These  connec to r s  provide t h e  32  ou tpu t  channels  
(arranged in 4 ports), and one  module  ground connec t ion  for  e a c h  channel .  

Figure 2-4 shows t h e  connec to r  pin numbering or ien ta t ion  f rom both  a s ide  view and a 
f ront  view. 
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- 

- 
VIEW h 

INDICATES THE L 
LOCATION OF 

PIN 1 

\ 

JK2 

\ 

: 
\ R e d  LED (FAIL) 

/ JK 1 

LED 
Y 

VIEW 
2 

b 

m 

P 

Figure 2-4. Connector  Pin Numbering Scheme 

Table  2-6 l is ts  t h e  pin def ini t ions for  connec to r s  J K 1  and J K 2 .  No t i ce  t h a t  connec to r  
JK1  conta ins  ou tpu t  channel  0-15 and J K 2  con ta ins  output  channels  16-31. 
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Table 2-6. J K 1  and  J K 2  Pin Definit ions 

Pin Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14  
15 
16 
17 
18  
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

Connec to r  J K  1 

Channel  No. Definit ion 

Not used 
Not used 
Channel  R e t u r n  
Channel  O u t p u t  
Channel R e t u r n  
Channel  O u t p u t  
Not used 
Not used 
Channel R e t u r n  
Channel O u t p u t  
Channel  R e t u r n  
Channel O u t p u t  
Not used 
Not used 
Channel R e t u r n  
Channel  O u t p u t  
Channel  R e t u r n  
Channel  O u t p u t  
Not used 
Not used 
Channel  R e t u r n  
Channel  O u t p u t  
Channel  R e t u r n  
Channel  O u t p u t  
Not used 
Not used 
Channel  R e t u r n  
Channel  O u t p u t  
Channel  R e t u r n  
Channel O u t p u t  
Not used 
Not used 
Channel  R e t u r n  
Channel O u t p u t  
Channel  R e t u r n  
Channel  O u t p u t  
Not used 
Not used 
Channel  R e t u r n  
Channel O u t p u t  
Channel  R e t u r n  
Channel O u t p u t  
Not used 
Not used 
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Pin Number Channel  No. 

45 14 
46 14 
47 15  
48 15 
49 -- 
50 -- 

Defini t ion 

Channel  R e t u r n  
Channel  Ou tpu t  
Channel  R e t u r n  
Channel  Ou tpu t  
Not used 
Not used 

Pin Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13  
14 
15  
16 
17  
18 
1 9  
20 
21 
22 
23 
24 
25 
26 
27 
28 
29  
30 
31 
32 

Channel  No. 

-- 
16 
16 
17 
17 

-- 
18 
18 
19  
19  

-- 
20 
20 
21 
21 

-- 
22 
22 
23 
23 

-- 
24 
24 
25 
25 

Defini t ion 

Not used 
Not used 
Channel  R e t u r n  
Channel  Ou tpu t  
Channel  R e t u r n  
Channel  Ou tpu t  
Not used 
Not used 
Channel  R e t u r n  
Channel  Ou tpu t  
Channel  R e t u r n  
Channel  Ou tpu t  
Not used 
Not used 
Channel  R e t u r n  
Channel  Ou tpu t  
Channel  R e t u r n  
Channel  Ou tpu t  
Not used 
Not used 
Channel  R e t u r n  
Channel  Ou tpu t  
Channel  R e t u r n  
Channel  O u t p u t  
Not used 
Not used 
Channel  R e t u r n  
Channel  Ou tpu t  
Channel  R e t u r n  
Channel  Ou tpu t  
Not used 
Not used 
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Table  2-6. J K 1  and  J K 2  Pin Defini t ions (cont inued)  

Pin Number 

33 
34  
35 
36 
37 
38 
39 
40 
41  
42  
43  
44 
45  
46 
47 
48  
49 
50 

Connec to r  JK 2 

Channel  No. 

27 
27 

-- 
28 
28 
29 
29 

-- 
30 
30 
31 
3 i  

Definition 
~~ 

Channel  Re tu rn  
Channel  Ou tpu t  
Channel  Re tu rn  
Channel  Ou tpu t  
Not used 
Not used 
Channel  Re tu rn  
Channel  Ou tpu t  
Channel  Re tu rn  
Channel  Ou tpu t  
Not used 
Not used 
Channel  Re tu rn  
Channel  Ou tpu t  
Channel  Re tu rn  
Channel  Ou tpu t  
Not used 
Not used 

2.6 CONNECTOR P1 

Connector  P1 is mounted at t h e  rear  e d g e  of t h e  board (see Figure  2-1). The pin 
connec t ions  for  P1  (a 96-pin 3-row connec to r )  con ta in  t h e  s tandard  address ,  d a t a ,  and 
cont ro l  s ignals  necessary  for  t h e  opera t ion  of VMEbus-defined NEXP modules. The P1  
connec tor  is designed to mechanica l ly  i n t e r f a c e  wi th  a VhlEbus-defined P1 backplane.  

The signal def ini t ions and pin-outs for  connec to r  P1  a r e  found in Appendix B of th i s  
m anual. 

2.7 DOUT Module Installation 

The XYCOM VMEbus modules a r e  designed to a c c o m m o d a t e  typical  VMEbus backplane  
cons t ruc t ion .  Figure 2-5  shows a s tandard  VME chassis  and a typ ica l  backplane  
configurat ion.  There a r e  t w o  rows  of backplane  connec tors  depic ted  h e r e  (i.e., t h e  P1 
backplane and t h e  P2  backplane). The  DOUT requi res  only t h e  P1 backplane  however .  
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\ 

-1' BACKPLANE 

j 'P2' B A C K P U W  

Figure 2-5. VMEbus Chassis 
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2.8 INSTALLATION PROCEDURE 

CAUTION 

Do not  a t t e m p t  to instal l  o r  r e m o v e  any  boards 
wi thout  f i r s t  turning off t h e  power to t h e  bus, and  
a l l  re la ted  ex te rna l  power supplies. 

Prior to instal l ing a module,  you should d e t e r m i n e  
and  verify a l l  re levant  jumper  conf igura t ions  and  a l l  
connec t ions  to e x t e r n a l  dev ices  or  power supplies. 
(Please check  t h e  jumper  conf igura t ion  wi th  t h e  
d iagram and l is ts  in t h e  manual.) 

To ins ta l l  a board in t h e  ca rdcage  f i r s t  m a k e  c e r t a i n  t h a t  t h e  par t icu lar  c a r d c a g e  s lo t  
which you a r e  going to use is c l ea r  and accessible .  Each s lo t  should have  p l a s t i c  gu ides  
on both  t h e  t o p  and  t h e  bot tom of t h e  chass i s  opening. C e n t e r  t h e  board on t h e  p l a s t i c  
gu ides  so t h a t  t h e  solder s ide is fac ing  t o  t h e  left and t h e  componen t  s ide  i s  f ac ing  to  
t h e  r igh t  ( r e fe r  to Figure 2-5). Push t h e  c a r d  slowly toward  t h e  r e a r  of t h e  chass i s  
unt i l  t h e  connec to r s  engage  ( the  board should s l ide f r ee ly  in t h e  p las t ic  guides). Apply 
s t r a igh t fo rward  pressure to t h e  t w o  handles  on t h e  o u t e r  edge  of t h e  board unt i l  t h e  
connec to r s  a r e  fully engaged and properly sea t ed .  

It should not be  necessa ry  to  use excess  pressure  or  
f o r c e  to engage  t h e  connec tors .  If t h e  board does  
not  properly connec t  wi th  t h e  backplane,  r e m o v e  
t h e  module and inspec t  a l l  connec to r s  and  guide  
slots for  possible d a m a g e  or  obstruct ions.  

O n c e  t h e  board i s  properly sea t ed ,  it should be secu red  by t igh ten ing  t h e  t w o  mach ine  
s c r e w s  at t h e  e x t r e m e  t o p  and bot tom of t h e  f r o n t  panel .  

2.9 APPLICATION EXAMPLE 

The XVME-220 DOUT module provides  a t o t a l  of 32 digi ta l ly  cont ro l led  o u t p u t  
channels .  Each  of t h e  32 ou tpu t  channels  i s  opto- isolated,  r eve r se  vo l t age  p r o t e c t e d ,  
and equipped with t rans ien t  suppression. The DOUT module may be used to dr ive  
re lays  o r  solenoids ,  to cont ro l  DC panel  ind ica tor  lamps ,  o r  t o  swi t ch  smal l  D C  moto r s .  

Figure 2-6 shows an example  of a n  o u t p u t  connec ted  to a c i r cu i t  configured f o r  t h e  
con t ro l  of a panel  ind ica tor  lamp.  
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Pin 4 
of JK2 

I - I ' k Y 7  -------- 1 I I 

Reverse Pin 3 
Voltage of JK2 

Configuration Diode Return 

f output read 
here 

open- 
Collector 

output Protection Chonnel 16 

Figure 2-6. Ou tpu t  Control l ing a n  Indicator  L a m p  

The  appl icat ion example  in Figure 2-6 shows t h e  o u t p u t  of channe l  16 control l ing a 
12VDC panel  ind ica tor  lamp.  When a logic  "1" is wr i t t en  to channe l  16, t h e  opto-  
isolator  will t u rn  on t h e  o u t p u t ,  c o m p l e t e  t h e  c i r cu i t ,  and t h u s  t u r n  on t h e  panel  
indicator  lamp. When a logic  110" is wr i t t en  t o  channel  16, t h e  c i r cu i t  will be broken 
and t h e  panel  ind ica tor  l a m p  will be  turned  of f .  

On system power-up or  a f t e r  a so f tware  r e s e t ,  a l l  opto- isolators  a r e  ini t ia l ized to t h e  
off state. 
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Chap te r  3 

USING THE DOUT MODULE 

3. I INTRODUCTION 

This c h a p t e r  provides t h e  in fo rma t ion  needed to program t h e  DOUT to  pe r fo rm Outpu t  
d a t a  t r ans fe r s  and how to use t h e  unique design f e a t u r e s  which a r e  a p a r t  of XYCOM 
I/O modules. The chap te r  is broken in to  t h e  following segments :  

0 Module base  addressing 

0 The Module 1 / 0  I n t e r f a c e  Block and  how i t  is addressed  

3.2 MODULE BASE ADDRESSING 

XYCOM 1/0 modules are designed to be addressed within t h e  VMEbus-defined 64K 
Shor t  1 / 0  Address  space .  When t h e  DOUT module  i s  instal led i t  will occupy  a 1K b y t e  
block of t h e  Short  1/0 Address  s p a c e  ( re fer red  to as t h e  module  1 / 0  I n t e r f a c e  Block). 
The  s t a r t i ng  address  for  e a c h  1 / 0  I n t e r f a c e  Block mus t  res ide on a 1K boundary.  Thus, 
t h e  module base address  will be o n e  of t h e  6 4  - 1K boundaries  ava i lab le  within t h e  
Short  1/0 Address  s p a c e  ( r e fe r  to C h a p t e r  2, Table  2-2 for  a c o m p l e t e  l i s t  of t h e  6 4  - 
1 K boundaries). 

Figure 3-1 shows t h e  module 1/0 In te r f ace  Block for  t h e  DOUT and  how i t  r e l a t e s  t o  
t h e  Short  1 / 0  Address space .  In th i s  example ,  t h e  module base  addres s  res ides  on t h e  
1K boundary at lOOOH ( re fe r  to C h a p t e r  2, Sec t ion  2.4.1 for  i n fo rma t ion  on using base  
address  switches) .  This m e a n s  t h a t  t h e  module  would occupy t h e  1K b lock  f rom lOOOH 
to 1400H. 
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BASE 
I SHORT 1/0 
t ADDRESS SPACE 

OOOOH 

040OH 

0800H 

1 OOOH 

1400H 

FCOOH 

~ 

1 

2 

3 

4 

RASE+ OOH 

+3EH 
+40H 

+7EH 

+82H 

+84H 

/ +3FEH 

EVEN ODD 

01H 

undefined Module 
Ide nti  f i ca t io r  

u n d e f i n e d  

0 - 1 5  
Channels 

n- 7 
Channel 3 

16-  23 24- 3 1 

U n d e f i n e d  

3FH 

41H 

7FH 

B1H 

83H 

85H 

3FFFH 

Figure 3-1. The DOUT 1 / 0  In te r face  Block and t h e  
Shor t  1 / 0  Address  Space 
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Any loca t ion  within t h e  DOUT's 1K 1/0 In te r f ace  Block c a n  be accessed  by adding t h e  
module  base  address  t o  t h e  addres s  of t h e  spec i f i c  loca t ion  within t h e  1/0 I n t e r f a c e  
Block ( re fer red  to as the  1 / 0  In t e r f ace  Block of fse t ) .  For example ,  t h e  module 
S ta tus /Con t ro l  regis ter  is l oca t ed  a t  address  81H within t h e  1/0 I n t e r f a c e  Block. If 
t h e  module base address  is set to a value of lOOOH then  t h e  S ta tus /Cont ro l  reg is te r  
would be accessed  at address  1081H. 

(Module Base (I/O In t e r f ace  ( S t a t u s / ~ o n t r o l  
Address) Block O f f s e t )  Regis te r )  

lOOOH + 081H - - 1081H 

For  memory-mapped CPU modules  (such as 68000 CPU modules), t h e  Shor t  1 / 0  
Address Space is memory-mapped to  begin at a spec i f ic  address .  For  such modules  t h e  
1 / 0  In t e r f ace  Block offset is a n  offset f r o m  t h e  s t a r t  of th i s  memory-mapped Shor t  1/0 
Address space .  For example ,  if t h e  Shor t  1 / 0  space  of a 68000 C P U  module s t a r t s  at 
F90000H and if t h e  base  address  of t h e  DOUT is  jumpered  to 1000H, t h e  a c t u a l  module  
base  address  would be F91000H. 

3.3 THE DOUT 1 / 0  INTERFACE BLOCK 

The 1K block of Short  1/0 Address  s p a c e  a l lo t t ed  to t h e  DOUT (see Figure  3-1) is 
divided in to  spec i f ic  a r e a s  which a r e  ded ica t ed  to per forming  t h e  following funct ions:  

a 

e Module s t a t u s  and con t ro l  

0 Data  output  por t s  

Module ident i f ica t ion  d a t a  f o r  t h e  DOUT 

NOTE 

Reading  f r o m  or  wri t ing to undefined addresses  m a y  
make  the  user s o f t w a r e  incompat ib le  wi th  f u t u r e  
versions of th i s  module.  

3.3.1 Module Identification Data (Base+OlH to 3FH - odd byte locations only) 

The X Y  COM module ident i f ica t ion  s c h e m e  provides a unique me thod  of reg is te r ing  
module-specific in format ion  in a n  ASCII encoded  f o r m a t .  The I.D. d a t a  i s  provided as 
th i r ty- two ASCII encoded c h a r a c t e r s  consis t ing of t h e  board t y p e ,  m a n u f a c t u r e r  
ident i f icat ion,  module model  number ,  number  of 1K b y t e  blocks occupied by t h e  
module,  and module func t iona l  revision l eve l  in format ion .  This i n fo rma t ion  c a n  b e  
read  by t h e  sys tem processor  on power-up to  ver i fy  t h e  sys t em conf igu ra t ion  and 
opera t iona l  s ta tus .  Table  3- 1 def ines  t h e  Ident i f ica t ion  in fo rma t ion  locat ions.  
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O f f s e t  
Rela t ive  to 
Module Base 

1 
3 
5 
7 
9 

B 
D 
F 

I 1  
13 
15  
17 
19 
1 8  
I D  

1F 

21 
23 

25 
27 

29 
28 
2D 
2F 
31 
33 
35 
37 
39 
38 
3D 
3F 

Table  3-1. Ident i f icat ion D a t a  

C o n t e n t s  

V 
M 
E 
I 
D 

X 
Y 
C 

2 
2 
0 

I 

I 

1 

Undefined 

!, 

1 ,  

9 ,  

f ,  

ASCII Encodin 
(in hex) 

56 
4D 
45 
49 
44 

58 
59 
43 

32 
32 
30 
20 
20 
20 
20 

31 

20 
31 

30 
20 

Descriptions 

ID PROM ident i f ie r ,  
always "VMEID" 
(5 c h a r a c t e r s )  

Manufacturer 's  I.D., 
always "XYC" for  XYCCM 
modules ( 3  c h a r a c t e r s )  

Module Model Number 
( 3  c h a r a c t e r s  a n d  
4 t ra i l ing  blanks) 

Number of 1K b y t e  blocks 
of I/O s p a c e  occupied  
by th i s  module 
( I  c h a r a c t e r )  

Major functional revision 
level with leading biank 
( i f  single digi t )  

Minor functiona: revision 
level  with rraiiing biank 
(if s ingle  digi t )  

Manufacturer 
Dependent Information, 
Reserved for f u t u r e  use 

The  module  has  been  designed so t h a t  i t  i s  only necessary  to use odd backplane  
addresses  to access t h e  I.D. d a t a .  Thus, e a c h  of t h e  32  by te s  of ASCII d a t a  have  been  
assigned t o  t h e  f i r s t  32 - odd 1 / 0  I n t e r f a c e  Block by te s  (i.e., odd  b y t e s  1H - 3FH). 

Thus, I.D. in format ion  c a n  be accessed  by addressing t h e  module  base ,  o f f s e t  by t h e  
spec i f ic  address  for  t h e  c h a r a c t e r b )  needed .  For example ,  if t h e  base  a d d r e s s  of t h e  
board is jumpered to 1000H, and  i f  you wish to access t h e  module  model  number  (I/O 
i n t e r f a c e  block loca t ions  11H, 13H, 15H, 17H, 19H, lBH,  and  lDH) ,  you will 
individually add t h e  offset addres ses  to t h e  base addres ses  to r e a d  t h e  hex  coded  ASCII 
value at e a c h  locat ion.  Thus, in t h i s  example ,  t h e  ASCII va lues  which m a k e  up t h e  
module  model  number a r e  found sequent ia l ly  at loca t ions  101 l H ,  1013H, 1015H, 
1017H, 1019H, IOlBH, and  10 lDH.  
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Bit 

3.3.2 Module Status/Control Register (&e Address+081H) 

A major  f e a t u r e  of t h e  XYCOM Standard  1/0 Arch i t ec tu re  i s  t h e  inclusion of an  8-bit 
s t a t u s  and cont ro l  regis ter  on a l l  intel l igent  and non-intelligent I /O modules. On t h e  
DOUT module  (a non-intelligent module)  t h i s  reg is te r  provides t h e  user  wi th  t w o  
indicator  b i t s  which cont ro l  t h e  cu r ren t  s t a t u s  of t he  se l f - tes t  LEDs on t h e  f ron t  
panel ,  a module  so f tware  rese t  b i t ,  and t h r e e  r ead /wr i t e  f lag b i t s  which c a n  b e  
employed by t h e  user as so f tware  f lags .  The Sta tus /Cont ro l  reg is te r  i s  accessed  at t h e  
module base  address  + offset 081H. Figure 3 - 2  shows t h e  reg is te r  b i t  def ini t ions for  
t h e  DOUT Sta tus /Cont ro l  byte .  

STATUS/CONTROL REGISTER (Base Address + 081H) 

Bit b i t  Bit Bit Bit Bit Bit 
7 6 5 4 3 2  1 0 

Bit Bit b i t  Bit Bit Bit Bit Bit 
7 6 5 4 3 2  1 0 

Figure  3-2. Sta tus /Con t ro l  Regis te r  

\ / 

The f 

-Red LED* (SYSFAIL*) 

llowing l is t  def ines  t h e  individual bi t  posi t ions in t h e  S ta tus /Cont ro l  reg is te r  

\ / 

Bit 7,Bit 6, Read/Wri te  These  b i t s  a r e  ava i lab le  t o  t h e  user t o  be employed  as 

-Red LED* (SYSFAIL*) 

Bit 51 

Bit 4: 

Bit 3: 

Bit 2: 

gene ra l  purpose f lags .  The  s e t t i n g  and c l ea r ing  of t h e s e  
bi ts  has  no e f f e c t  on the  opera t ion  of t h e  DOUT 
module. These  b i t s  a r e  c l ea red  by t h e  V M E  s y s t e m  
Rese t  signal (SYSRESET*) but  a r e  _.. not c l ea red  by 
toggling t h e  Sof tware  R e s e t  b i t  (bit 4). 

Read/Write  This bi t  is for  a so f tware  module r e se t .  If i t  is 
"toggled" be tween  a logic  l t O 1 l  and a "1" (i.e., if i t  i s  set 
f r o m  0 to 1 and then  back to 0) t h e  module will r e se t  in 
t h e  following fashion: 

1) All reg is te rs  (except  t h e  S ta tus /Con t ro l  Reg i s t e r )  
a r e  c l ea red  to "zeroes", which tu rns  a l l  ou tpu t s  o f f .  

Not Used, will a lways  r e tu rn  a logic  0 when read .  

Not Used,  will a lways  r e tu rn  a logic  0 when read .  
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S ta tus  Bits 
1 0 

I 

LEDs 
Green  R e d  SYSFAIL* Sta tus  

0 0 

0 1 
1 0 
1 1 

NOTE 
The DOUT is a non-intelligent module so a l l  diag- 
nost ics  and conf igura t ion  checking mus t  be  per-  
fo rmed  by t h e  sys t em host .  

OFF ON ON Module fai led,  o r  not  y e t  

OFF OFF OFF Inact ive module 
ON ON ON Module undergoing test 
ON OFF OFF Module passed test 

t e s t e d  

1/0 Inter face  Block Address 

82H 
83H 
84 H 
85 H 

Any o u t p u t  por t  can  be accessed  by adding t h e  module base  address  t o  t h e  pa r t i cu la r  
1 / 0  In t e r f ace  Block offset for  t h a t  por t .  For  example ,  o u t p u t  channels  0-7 a r e  l o c a t e d  
at address  83H in t h e  1/0 I n t e r f a c e  Block, and  if t h e  base  address  of t h e  module  i s  set 
at 1000H, t h e n  Channels  0-7 c a n  be accessed  at 1083H. 

Output  Channels  

8 -  15 
0 - 7  
24 - 31 
16 - 23 

(Module Base (I/O In te r f ace  (channels  
Address) Block O f f s e t )  0-7) 

1OOOH + 83 H = 1083H 
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1 5 1 4 1 3 1 2 1 1 1 0 9  8 7 6 5 

31 30 2 9  28  27 26 25 24 23 22 21 

Figure 3 - 3  shows a smal l  memory  m a p  of t h e  4 (byte-wide) ou tpu t  ports ,  t h e  o f f s e t  

e a c h  por t .  
I ( f rom t h e  base address )  f o r  e a c h  por t ,  and t h e  o u t p u t  channels  which cor respond to 

4 3 2 1 0  

20 19 18 17  16 

Base Address + OCOH (offset) Base Address + OClH (offset) 

EVEN BYTES ODD BYTES 

W24-CW 1 CH16Cn29 

Base Address + OC2H (offset) Base Address + OC3H (offset) 

Figure 3-3. Outpu t  Por t s  

An ou tpu t  channel  i s  a c t i v a t e d  ( turned  on) when a logic  rc l"  i s  wr i t t en  to  t h e  
corresponding offset plus t h e  module base  address .  An ou tpu t  channel  is d e a c t i v a t e d  
( turned off)  when a logic  "0" i s  wr i t t en  to t h e  corresponding offset plus base  address .  
On power-up or  a f t e r  a s o f t w a r e  rese t :  t h e  ou tpu t s  a r e  a l l  deac t iva t ed  (i.e., a l l  o u t p u t s  
a r e  turned  off). 

Each set of channels  uses  D- type  flip-flops to l a t c h  d a t a  be fo re  i t  is passed through 
t h e  opto-isolators. Thus, t h e  d ig i ta l  state of e a c h  ou tpu t  can  be  read  (via s o f t w a r e )  to  
allow for  t he  ver i f ica t ion  of ou tpu t  da t a .  Figure 2-6 i l l u s t r a t e s  t h e  point on e a c h  
output  where  t h e  o u t p u t  state is read.  

Reading f r o m  t h e  ou tpu t  por t s  will r e tu rn  t h e  s t a t u s  of t h e  d a t a  wr i t t en  to t h e  o u t p u t s  
(i.e., f r o m  t h e  module  s ide  of t h e  opto-isolator). Read ing  f r o m  t h e  ou tpu t s  will - no t  
a lways r e f l ec t  t h e  a c t u a l  s t a t u s  at t h e  ou tpu t  connec to r .  For example ,  reading  f r o m  
t h e  channel  will  only show whe the r  t h e  channel  is being dr iven by t h e  DOUT module .  
I t  will no t  i nd ica t e  t h e  e l e c t r i c a l  l eve l  s t a t u s  of t h e  ou tpu t  pin if t h e  power supply fo r  
an  e x t e r n a l  c i r cu i t  i s  t u rned  off. 

1 
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Appendix A 

XYCOM STANDARD 1/0 ARCHITECTURE 

INTRODUCTION 

The purpose of this  Appendix is to de f ine  XYCOM's S tanda rd  1 / 0  Arch i t ec tu re  for  
XVME 1/0  modules.  This S tandard  1/0 A r c h i t e c t u r e  has  been  inco rpora t ed  on all 
XVME 1/0  modules  in o rde r  to provide a s impler  and  m o r e  cons i s t en t  method of 
programming for  t h e  e n t i r e  module  line. The 1 /0  A r c h i t e c t u r e  spec i f ies  t h e  logical 
a s p e c t s  of bus i n t e r f a c e s ,  as opposed to t h e  "physical" or e l e c t r i c a l  aspects as defined 
in t h e  VMEbus specif icat ions.  The module e l e m e n t s  which a r e  s t anda rd ized  by t h e  
XYCOM 1 / 0  A r c h i t e c t u r e  are t h e  following: 

1. 

2. 

3. 

4. 

5.  

6. 

Module Addressing -- Where a module is posi t ioned in t h e  1 / 0  addres s  
s p a c e  and  how s o f t w a r e  c a n  r ead  f rom it or w r i t e  to it. 

Module Ident i f ica t ion  -- How s o f t w a r e  c a n  ident i fy  which modules are 
instal led in a sys t em.  

Module Opera t iona l  S t a t u s  -- How t h e  o p e r a t o r  c a n  (through so f tware )  
d e t e r m i n e  t h e  ope ra t iona l  condition of specific modu les  within t h e  system. 

In te r rupt  C o n t r o l  -- How so f tware  is ab le  to c o n t r o l  and  monitor t h e  
capabi l i ty  of t h e  module  to in te r rupt  t h e  sys t em.  

Communica t ion  be tween  Modules -- How m a s t e r  (host)  processors  and 
in te l l igent  1 / 0  modules  communica te  through s h a r e d  global  memory  or t h e  
dual-access RAM on the  1/0 modules. 

The 1 / 0  Kerne l  -- How intell igent and  non-intell igent I'kernels" f ac i l i t a t e  
t h e  ope ra t ion  of a l l  XYCOM 1/0  modules.  

MODULE ADDRESSING 

All XYCOM 1 / 0  modules a r e  designed t o  be addressed  within t h e  VMEbus-defined 64K 
s h o r t  1 / 0  address  space .  T h e  res t r ic t ion  of 1 / 0  modules  to t h e  s h o r t  1 / 0  addres s  s p a c e  
provides sepa ra t ion  of p r o g r a m / d a t a  address  space  and  t h e  1 / 0  a d d r e s s  space.  This 
convention s implif ies  s o f t w a r e  design and  minimizes  ha rdware  a n d  module  cost, while  
at t h e  s a m e  t i m e ,  providing 64K of address  space  f o r  1/0 modules.  

Base Addressing 

Since e a c h  1 / 0  module connec ted  to t h e  bus must  h a v e  its own unique base address ,  t h e  
base addressing s c h e m e  f o r  XYCOM VME 1 / 0  modules  has  been  des igned  to be jumper-  
selectable .  Each XVME 1 / 0  module instal led in  t h e  sys t em r e q u i r e s  at l e a s t  a 1K by te  
block of t h e  s h o r t  1 / 0  memory .  This divides t h e  64K s h o r t  I/O addres s  s p a c e  in to  64 

I 1K segments.  Thus, e a c h  1 /0  module has  a base addres s  which  s t a r t s  on a 1K 
boundary. As a resu l t ,  t h e  XYCOM 1 / 0  modules have  a l l  been  i m p l e m e n t e d  to decode  
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base addresses  in 1K (400H) increments .  On an  intel l igent  XVME module,  addres s  
signals A 1 0 - A l 3  a r e  decoded,  while  A14 and A15 mus t  be ze ro .  (This impl ies  t h a t  only 
t h e  lowes t  16 of t h e  possible 64 1K segmen t s  a r e  used f o r  intel l igent  modules.) O n  
non-intelligent XVME modules ,  t h e  six highest  o rder  s h o r t  1 / 0  address  b i t s  a r e  
decoded,  while  t h e  remain ing  lower order  b i t s  a r e  ignored. This a r r angemen t  provides  
t h e  c o r r e c t  address  configurat ion to allow e a c h  module  address  to begin on a 1K 
boundary. Non-intelligent XVME modules allow t h e  use of six base address  jumpers  
( represent ing  b i t s  A10-A15), and thus,  t h e y  a r e  able to  res ide  on any  of t h e  64 1K 
boundaries ava i lab le  in t h e  shor t  1 / 0  address  space.  Intel l igent  XVME modules  will 
only al low t h e  use  of four  base  address  jumpers  ( represent ing  b i t s  AlO-Al3)  which 
l imit  t he i r  se lec t ion  of 1K boundaries  to one  of s ix teen  possible choices .  

Figure A-1 shows a n  abbrevia ted  view of t h e  sho r t  1 / 0  memory .  

BASE 
I SHORT I / O  
1 ADDRESS SPACE 

0000H 

040OH 

0800H 

1 OOOH 

1400H 

FCOOH 

0 

1 

2 

3 

4 

a 

a 

a 

6 3  

Figure A-1. 64K Short  1 / 0  Address  Space 
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Standardized Module 1 / 0  Map 
I 

The 1K block of shor t  I/O addres ses  (cal led t h e  1/0 In te r f ace  Block) a l l o c a t e d  to e a c h  
XVME module is mapped wi th  a s tandard ized  f o r m a t  in o rde r  to s impl i fy  p rogramming  
and  d a t a  access. The  loca t ions  of f requent ly  used r eg i s t e r s  and  module-specif ic  
ident i f ica t ion  informat ion  a r e  uniform.  For  example ,  t h e  modu le  iden t i f i ca t ion  
informat ion  is a lways  found in  t h e  f i r s t  32  odd b y t e s  of t h e  module  m e m o r y  block - -  
with  t h e s e  addresses  being r e l a t i v e  to t h e  jumpered  base addres s  (i.e., Module I.D. 
data address  = base  address  + odd b y t e s  1H - 3FH). The b y t e  l o c a t e d  at base 
address+81H on e a c h  module  c o n t a i n s  a Sta tus /Cont ro l  r eg i s t e r  which  provides  t h e  
r e su l t s  of diagnost ics  for  ver i f ica t ion  of t h e  module's ope ra t iona l  condi t ion .  The  n e x t  
a r e a  of t h e  module 1 / 0  I n t e r f a c e  Block (base addres s  + 82H - roughly 120F) is module-  
spec i f i c  and  i t  var ies  in s i ze  f r o m  o n e  module to t h e  next .  It is in th i s  area t h a t  t h e  
module  holds spec i f ic  1 / 0  s t a t u s ,  data, and  poin ter  r eg i s t e r s  f o r  use  w i t h  IPC protocol .  
All intel l igent  XVME 1 / 0  modules  h a v e  a n  area of the i r  1 / 0  I n t e r f a c e  Blocks def ined  as 
Itdual access RAM." This  a r e a  of  m e m o r y  provides  t h e  s p a c e  w h e r e  XVME llslavetf 1 / 0  
modules  access the i r  command  b locks  and  where  XVME "master"  modules  could access 
the i r  command  blocks (i.e., "mas ter"  modules  c a n  a l so  access global  s y s t e m  memory) .  

The remainder  of t h e  1 /0  I n t e r f a c e  Block is then  a l loca ted  to var ious  module-specif ic  
t a sks ,  reg is te rs ,  buf fers ,  por t s ,  etc. 

Figure  A-2 shows a n  addres s  m a p  of an XVME 1 / 0  module i n t e r f a c e  block,  and  how it 
r e l a t e s  to t h e  VMEbus s h o r t  1 /0  addres s  space .  No t i ce  t h a t  a n y  loca t ion  in t h e  1 / 0  
In t e r f ace  Block may  be accessed  by  s imply  using t h e  addres s  formula:  

Module Base Address  + R e l a t i v e  Offset = Desired Locat ion  
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short I/O 
Addres Space 

0 

I 

2 

3 

4 

0 

(P 

0 

0 

0 

63 

/ 
/ 
/ 
/ 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

+€H 
+mi 

+ E H  
Stotus/Gntrol 

M u l e  Dependent. 

0 IH 

3FH 
4 IH 

7FH 
BIH 

3FF-H 

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

MODULE SPECIFIC IDENTIFICATION DATA 

The module ident i f ica t ion  s c h e m e  provides  a unique me thod  of  reg is te r ing  module 
spec i f ic  in format ion  in a n  ASCII encoded  f o r m a t .  The  I.D. d a t a  is provided as th i r ty -  
t w o  ASCII encoded  c h a r a c t e r s  consis t ing of t h e  board t y p e ,  m a n u f a c t u r e r  ident i f ica-  
t ion,  module  mode l  number ,  number  of lK-byte  blocks occup ied  by t h e  module ,  and 
model  func t iona l  revision l eve l  in format ion .  This i n fo rma t ion  c a n  be s tudied  by t h e  
sys t em processor  on power-up to ver i fy  t h e  s y s t e m  conf igu ra t ion  and  ope ra t iona l  
status. Table  A- 1 de f ines  t h e  Ident i f icat ion informat ion  loca t ions .  
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Table  A - I .  Module I.D. D a t a  

O f f s e t  
Rela t ive  t o  
Module Base 

I 
3 
5 
7 
9 

B 
D 
F 

I 1  
13 
15 
17 
19 
18 
I D  

I F  

21 
23 

25 
27 

29 
2B 
2D 
2F 
31 
33 
35 
37 
39 
30 
3D 
3 F  

C o n t e n t s  

V 
M 
E 
I 
D 

X 
Y 
C 

2 
2 
0 

I 

1 

I 

Undefined 
,I 

1 ,  

9 ,  

,, 
I! 

,! 

,, 
,I 

f !  

( 1  

ASCII Encoding 
(in hex)  

56 
4D 
45 
49 
44 

58 
59 
43 

32 
32 
30 
20 
20 
20 
20 

31 

20 
31 

30 
20 

~ ~~ 

Descriptions 

ID PROM ident i f ie r ,  
always "VMEID" 
(5 c h a r a c t e r s )  

Manufacturer 's  I.D., 
always "XYC" for  XYCOM 
modules ( 3  c h a r a c t e r s )  

Module Model Number  
(3 c h a r a c t e r s  a n d  
4 t ra i l ing blanks) 

Number of I K  b y t e  blocks 
of 1/0 s p a c e  occupied  
by this  module 
(1 c h a r a c t e r )  

Major func t iona l  revis ion 
level  with leading blank 
(if single digi t )  

Minor func t iona l  revis ion 
level  wi th  t ra i l ing  blank 
(if single digi t )  

Manufacturer 
Dependent Inf or  rn a t ion ,  
Reserved for  f u t u r e  use 

T h e  module has  been  designed so t h a t  i t  is only necessary  to use  odd  backplane  
addres ses  t o  access t h e  I.D. da t a .  Thus, e a c h  of t h e  32 by te s  of ASCII d a t a  h a v e  been  
assigned to t h e  f i r s t  32 odd  - 1 / 0  I n t e r f a c e  Block by te s  (i.e., odd  b y t e s  1H-3FH).  

1.D. informat ion  c a n  be accessed  s imply by addressing t h e  module  base ,  offset by t h e  
spec i f i c  address  for  t h e  c h a r a c t e d s )  needed.  For  example ,  if t h e  base  a d d r e s s  of t h e  
board  is jumpered to 1000H, and  i f  you wish to access t h e  module  model  number  (I/O 
i n t e r f a c e  block loca t ions  11H, 13H, 15H, 17H, 19H, lBH,  and  lDH) ,  you wili 
individually add t h e  o f f s e t  addres ses  to t h e  base  addresses  to r e a d  t h e  hex-coded ASCII 
value  at  e a c h  loca t ion .  Thus, in t h i s  example ,  t h e  ASCII values  which  m a k e  up t h e  
module  model number  are found sequent ia l ly  at loca t ions  1011H, 1013H, 1015H, 
1017H, 1019H, lOlBH, and lO lDH wi th in  t h e  sys tem's  sho r t  1 / 0  a d d r e s s  s p a c e .  

A- 5 
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MODULE OPERATIONAL STATUS/CONTROL 
All X V M E  in te l l igent  1/0 modules  a r e  designed to per form diagnos t ic  s e l f - t e s t s  on 
power-up o r  r e se t .  For non-intel l igent  modules, t h e  user must  provide  t h e  d iagnos t ic  
program.  The  se l f - tes t  provision al lows t h e  user to  ver i fy  t h e  ope ra t iona l  s t a t u s  of a 
module by e i the r  visually inspec t ing  t h e  t w o  LEDs which a r e  mounted  on  t h e  module 
f r o n t  panel  (see Figure A-3), or  by reading t h e  module s t a t u s  b y t e  ( loca t ed  a t  module  
base address  + 81H). 

Figure  A-3 shows t h e  loca t ion  of t h e  s t a t u s  LEDs on t h e  module  f r o n t  panel .  The  t w o  
t a b l e s  included wi th  F igure  A-3 def ine  t h e  visible LED states fo r  t h e  module  test 
condi t ions  on both t h e  in te l l igent  1/0 modules  and t h e  non-intel l igent  1 / 0  modules .  

Rod LEO \ 

FROUT VIEW 

IuMlCmtrol 

3 2 1 0 C m n  Red SYSFAIL' status 
Bits LED5 
-- 

0 0 0 0 OFF ON ON Modulenotyettated 
1 0 0 0 OFF ON ON Module failed test 
A 0 0 1 OFF OFF OFF Inactivemodule 
0 1 1 0 ON ON ON Module undergoing test 
1 1 1 1 ON OFF OFF Modulephssedtest 
d others x x  X l n n l i d  and undefined 

INTELLIGENT MODULE STATUS 

LEDs 
Strhslcamol 

FUO Crnn Red SYSFAIL' Strtur -- 
0 0 OFF ON ON Modulefailed,cxnotyct 

0 1 OFF OFF OFF Inactivemodule 
1 0 ON ON ON Module under oingtert 
1 1 ON O f f  OFF M o d u l e p d t n t  

tated 

NON-INTELLIGENT MODULE STATUS 

Figure  A-3. Module LED Sta tus  
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The module s t a tus / con t ro l  regis ter  (found at module base  address  t 81H) on intel l igent  
XVME 1 / 0  modules  provides t h e  c u r r e n t  s t a t u s  of t h e  module se l f - t e s t  in conjunct ion 
with t h e  cu r ren t  s t a t u s  of t h e  f ron t  panel  LEDs. The s t a t u s  r eg i s t e r  on intel l igent  
modules  is a "Read Only" r eg i s t e r  and i t  c a n  be r ead  by s o f t w a r e  to d e t e r m i n e  if t h e  
board is ope ra t ing  properly. 

On non-intelligent XVME 1/0 modules,  t h e  s t a t u s / c o n t r o l  regis ter  is  used to i n d i c a t e  
t h e  state of t h e  f r o n t  panel  LEDs, and to set and  ver i fy  module-generated in t e r rup t s .  
The LED s t a t u s  bi ts  a r e  "Read/Write" loca t ions  which provide t h e  user w i th  t h e  
indicators  to  a c c o m o d a t e  diagnost ic  s o f t w a r e .  T h e  Interrupt  Enable  bi t  i s  a l so  a 
Read/Wri te  locat ion which must  be w r i t t e n  to  in order  to enab le  module-generated 
in t e r rup t s .  The In t e r rup t  Pending bit  i s  a "Read Only" bit  which ind ica t e s  a module-  
g e n e r a t e d  pending in t e r rup t .  

A- 7 
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Figure  A - 4  shows t h e  s t a tus / con t ro l  reg is te r  bit def ini t ions for  b o t h  in te l l igent  and  
non-intel l igent  XVME 1/0 modules. 

INTELLIGENT N O N - I N T E L L I G E N T  
/ 

\, MODULES hlODULES 

i RED LED RED LED' 

6 G R E E N  LED G R E E N  LED 

- TEST STATL'S I N T E R R  PENDING 

TEST STATUS INTERR ENABLE 

MODULE-DEPENDENT 

- Bit Non-Intelligent Modules 

0 Read/Wri te  - Red LED 
0 = Red LED On 
1 = Red LED Off 

1 Read/Wri te  - Green  LED 
0 Green  LED Off 
1 = Green  LED On 

2 Read Only - In te r rupt  Pending 
0 = No In ter rupt  
1 = In te r rupt  Pending 

- Bit 

0 

In t e 1 l igen t M od u 1 e s 

Read Only - Red LED 
0 = Red LED On 
1 = Red LED Off 

1 Read  Only - Green  LED 
0 = Green  LED Off 
1 = Green  LED On 

2 & 3 Read  Only - T e s t  S t a t u s  Indica tors  
Bit 3 Bit 2 

0 0 = Self-test not  s t a r t e d  
0 1 = Sel f - tes t  in progress  
1 0 = Sel f - tes t  fa i led  
1 1 = Sel f - tes t  passed 

3 Read/Wri te  - In te r rupt  Enable  
0 = In te r rupts  Not  Enabled 
1 = In te r rupts  Enabled 

4 Module dependent  
5 Module dependent  
6 Module dependent  
7 Module dependent  

4 Module dependen t  
5 Module dependen t  
6 Module dependen t  
7 Module dependen t  

F igure  A-4. S t a t u s  Reg i s t e r  Bit Defini t ions 
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INTERRUPT CONTROL 
In t e r rup t s  for  non-intelligent modules c a n  be enabled or disabled by s e t t i n g / c l e a r i n g  
t h e  In t e r rup t  Enable bit in t h e  module s t a t u s  r eg i s t e r .  The s t a t u s  of pending on-board 
i n t e r r u p t s  c a n  also be read f r o m  this  regis ter .  In t e r rup t  con t ro l  for intel l igent  
modules  is handled by t h e  Interprocessor  Communica t ions  Protocol .  

Communications Between Processors 

Communica t ions  between an  intel l igent  "master"  a n d  a n  intel l igent  "slave" 1 / 0  module 
is gove rned  by X Y  COM's Interprocessor  Communica t ion  (IPC) Protocol .  This p ro toco l  
involves t h e  use of 20-byte Command Block d a t a  s t r u c t u r e s ,  which c a n  be l o c a t e d  
anywhere  in sha red  global RAM o r  dual-access RAM on a n  1 / 0  module,  to e x c h a n g e  
c o m m a n d s  and d a t a  be tween a host processor and a n  1 / 0  module.  Interprocessor  
Communica t ion  Protocol  is thoroughly explained in C h a p t e r  3 of t h i s  manual .  

THE KERNEL 

To s t a n d a r d i z e  i t s  XVME 1 / 0  modules,  XYCOM h a s  designed t h e m  around "kernels" 
c o m m o n  f r o m  module to module.  Each d i f f e ren t  module t y p e  cons i s t s  of a s t a n d a r d  
kernel ,  combined with module-dependent appl icat ion circui t ry .  Module s t anda rd iza -  
t i on  r e su l t s  in m o r e  e f f i c i en t  module design and  al lows t h e  i m p l e m e n t a t i o n  of t h e  
Standard 1 / 0  Archi tecture .  The biggest  bene f i t  of s t anda rd iza t ion  for intel l igent  
modules  i s  t h a t  i t  al lows t h e  use of a c o m m o n  c o m m a n d  language o r  p ro toco l  
( Interprocessor  Communicat ion Protocol  in this  case). 

The  intel l igent  kernel  i s  based around a 68000 microprocessor .  This design provides  
t h e  full  complement  of VMEbus Reques t e r  and In t e r rup te r  opt ions for m a s t e r / s l a v e  
in t e r f ac ing ,  as well  as a l l  of t h e  a d v a n t a g e s  provided by t h e  var ious facets of t h e  
XYCOM Standard 1/0 Arch i t ec tu re  (as cove red  ea r l i e r  in this appendix).  

The  non-intell igent kernel  provides t h e  c i r cu i t ry  required to r e c e i v e  and g e n e r a t e  a l l  
of t h e  s ignals  for  a VMEbus def ined 16-bit ltslave" module.  The non-intell igent ke rne l  
a l so  employs  t h e  f e a t u r e s  of t h e  XYCOM Standa rd  1 / 0  A r c h i t e c t u r e  (as desc r ibed  
ea r l i e r  in th i s  Appendix). 

The following simplified d i ag rams  show t h e  f e a t u r e s  of bo th  t h e  intel l igent  and  t h e  
non-intell igent kernels.  
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LI I 

INTELLIGENT KERNEL 

a 
HPi 
V "  e .  

Fail Pass 

LEDs 
- 

NON-INTELLIGENT KERNEL 

Figure A-5. Intel l igent  a n d  Non-Intell igent Kerne ls  
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Appendix B 

VMEbus CONNECTOR/PIN DESCRIPTION 

The XVME-220 Digital  Output  module is  physically configured as a non-expanded 
(NEXP), double-height,  VMEbus compa t ib l e  board.  T h e r e  is  one 96 pin bus connec to r  
on t h e  r ea r  edge  of t h e  board labeled P 1  ( r e fe r  to C h a p t e r  2, Figure 2-1 fo r  t h e  
locat ions) .  The pin connect ions for  P 1  con ta in  t h e  s t anda rd  address ,  d a t a ,  and con t ro l  
signals necessary fo r  t h e  operat ion of NEXP modules. The following tables  ident i fy  
t h e  VMEbus signals by signal mnemonic,  connec to r  and  pin number ,  and  signal 
c h a r a c t e r  is t ic. 

Table  B-1. P1 - VMEbus Signal Ident i f icat ion 

Signal 
Mnemonic 

ACFAILY 

IACKIN" 

IAC ;0 IT * 

Connec to r  

Pin Number 

1B: 3 

and 

1A: 21 

: 22 

Signal N a m e  and  Descr ipt ion 

AC FAILURE - open-collector driven signal which 
indicates  t h a t  t h e  AC input  t o  t h e  power supply is 
no longer being provided or t h a t  t h e  required input  
vol tage levels  a r e  no t  being m e t .  

INTERRUPT ACKNOWLEDGE IN - Totem-pole 
driven signal. IACKIN* and IACKOL'T* signals 
form a daisy-chained acknowledge. The IACKIN* 
signal i nd ica t e s  t o  t h e  VME board t h a t  an acknonf -  
ledge c y c l e  is in progress.  (Refer  t o  Section 2.4.5.) 
The In t e r rup t  Acknowledge In l ine is s h o r t e d  
d i r ec t ly  t o  t h e  In t e r rup t  Acknowledge Out  l ine on 
t h e  digi ta l  o u t p u t  module.  This allows t h e  signal t o  
by-pass t h e  module,  and  thus prevents  t h e  signal 
f rom being unnecessar i ly  t i ed  up. 

INTERRUPT ACKNOWLEDGE OUT - Totem-pole  
driven signal. IACKIN* and IACKOUT" signals  
form a daisy-chained acknowledge. Tne 
IACKOUT* signal i nd ica t e s  t o  t h e  next  board t h a t  
a n  acknowledge c y c l e  is in progress. ( R e f e r  t o  
Sect ion 2.4.5.) The  In t e r rup t  Acknowledge In l i ne  is  
shorted d i r ec t ly  t o  t h e  Interrupt  Acknowledge Out 
line on t h e  digi ta l  o u t p u t  module.  This allows t h e  
signal to by-pass t h e  module,  and thus p reven t s  t h e  
signal f r o m  being unnecessarily t i ed  up. 
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Table  ELI .  VMEbus Signal Ident i f ica t ion  (cont 'd)  

Signal 
Mnemonic 

AMO-AM5 

AS* 

A01 -A23 

BCLR* 

BERR* 

BG OIN *- 
BG3IN** 

BG OOUT *- 
BG30UT* 

BRO*-BR3* 

Connec to r  

Pin Number 
and 

1A: 23 
1B: 16,17, 

IC: 14 

1A: 18 

18,19 

1A: 24-30 
1C: 15-30 

1B: 2 

1 c :  11 

1B: 4,6, 
8,lO 

1B: 5,7, 
9 , l l  

1B: 12-15 

Signal N a m e  and Descr ip t ion  

ADDRESS MODIFIER (bi ts  0-5)  - Three - s t a t e  
dr iven l ines  t h a t  provide addi t iona l  i n fo rma t ion  
abou t  t he  addres s  bus, such as s i ze ,  c y c l e  type ,  
and/or  DTB m a s t e r  ident i f ica t ion .  

ADDRESS STROBE - Three - s t a t e  dr iven  s ignal  
t h a t  ind ica tes  a valid addres s  i s  on t h e  addres s  bus. 

ADDRESS bus (bi ts  1-23) - Three - s t a t e  dr iven 
addres s  l ines  t h a t  spec i fy  a m e m o r y  address .  

BBSY * 1B: lBUS BUSY - Open-col lector  dr iven 
signal gene ra t ed  by t h e  c u r r e n t  DTB m a s t e r  to  
ind ica te  t h a t  i t  is using t h e  bus. 

BUS CLEAR - Totem-pole  dr iven s ignal  g e n e r a t e d  
by t h e  bus a r b i t r a t o r  to r eques t  r e l e a s e  by t h e  
c u r r e n t  DTB m a s t e r  in t h e  e v e n t  t h a t  a higher 
leve l  i s  reques t ing  t h e  bus. 

BUS ERROR - Open-col lector  dr iven s igna l  gene r -  
a t e d  by a s lave .  This  s ignal  i nd ica t e s  t h a t  a n  
unrecoverable  e r r o r  has  occur red  and t h e  bus cyc le  
mus t  be abor t ed .  

BUS GRANT (0-3) IN - Totem-pole  dr iven s ignals  
gene ra t ed  by t h e  Arb i t e r  o r  Reques t e r s .  Bus G r a n t  
In and Ou t  s ignals  form a daisy-chained bus g ran t .  
The BUS G r a n t  In s ignal  ind ica tes  to th is  board t h a t  
i t  m a y  become  t h e  next  bus mas te r .  (Re fe r  to 
Sect ion 2.4.5.) 

BUS GRANT (0-3) O U T  - Totem-pole  dr iven 
s ignals  gene ra t ed  by Reques t e r s .  Bus G r a n t  In and  
Out  s ignals  f o r m  a daisy-chained bus g r a n t .  The 
Bus G r a n t  O u t  s ignal  ind ica tes  to t h e  n e x t  board 
t h a t  i t  may b e c o m e  t h e  nex t  bus mas te r .  (Re fe r  t o  
Sect ion 2.4.5.) 

BUS REQUEST (0-3) - Open-col lector  dr iven  sig- 
nals  g e n e r a t e d  by Reques te rs .  These  s igna ls  indi- 
cate t h a t  a DTB m a s t e r  in t h e  daisy-chain requi res  
access to t h e  bus. 
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Table  B-1. VMEbus Signal Ident i f ica t ion  (cont 'd)  

Signal 
Mnemonic 

DSO * 

DSI * 

DTACK* 

D00-Dl5  

GND 

IACK* 

IRQ 1 *- 
IRQ7* 

LWORD" 

SERCLK 

SERDAT 

Connec to r  

Pin Number 
and 

IA: 13 

1A: 12 

1A: 16 

1A: 1-8 
IC: 1-8 

1A: 9,11, 
15,17,19 
1B: 20,23 
1 c :  9 

1A: 20 

1B: 24-30 

1C: 1 3  

1B: 21 

1B: 22 

Signal Name  and Descr ip t ion  

DATA STROBE 0 - Three - s t a t e  dr iven  signal t h a t  
ind ica tes  during by te  and  word t r a n s f e r s  t h a t  a 
d a t a  t ransfer  will occu r  on d a t a  bus lines 
(DOO- D07). 

DATA STROBE 1 - Three - s t a t e  dr iven  signal t h a t  
ind ica tes  during by te  and  word  t r a n s f e r s  t h a t  a 
d a t a  t ransfer  will occu r  on d a t a  bus lines 
(D08-Dl5) .  

DATA TRANSFER ACKNOULEDGE - Open- 
co l lec tor  dr iven s ignal  g e n e r a t e d  by a DTB s lave .  
The fa l l ing  edge  of this  s ignal  i nd ica t e s  t h a t  valid 
d a t a  i s  ava i lab le  on t h e  d a t a  bus during a r ead  
cyc le ,  o r  t h a t  d a t a  has  been  a c c e p t e d  f r o m  t h e  
d a t a  bus during a w r i t e  cyc le .  

DATA BUS (bits 0-15) - Three - s t a t e  dr iven bi- 
d i rec t iona l  d a t a  l ines  t h a t  provide a d a t a  pa th  
be tween  t h e  DTB mas te r  and s lave .  

GROUND 

INTERRUPT ACKNOWLEDGE - Open-col lector  or  
t h ree - s t a t e  dr iven signal f r o m  a n y  Master  proces-  
sing a n  in t e r rup t  reques t .  Rou ted  via  t h e  back-  
plane to Slot 1, where  i t  i s  looped back  to become  
Slot 1 IACKIN* to s t a r t  t h e  i n t e r r u p t  acknowledge  
dais  y-chain. 

INTERRUPT REQUEST (1-7) - Open-col lec tor  dr i -  
ven signals, gene ra t ed  by a n  i n t e r r u p t e r ,  which 
c a r r y  pr ior i t ized in t e r rup t  r eques t s .  Level  seven  is 
t h e  highest  pr ior i ty  . 
LONGWORD - Three - s t a t e  dr iven  signal to  indi- 
cate t h a t  t h e  c u r r e n t  t r ans fe r  i s  a 32-bit t r ans fe r .  

A reserved  s ignal  which will be used as t h e  c lock  
for  a se r i a l  communica t ion  bus pro tocol  which i s  
s t i l l  being f inal ized.  

A reserved  signal which will be used as t h e  
t ransmission l ine for  s e r i a l  communica t ion  bus 
messages.  
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Signal 
Mnemonic 

SYSCLK 

SYSFAIL* 

SY SRESET* 

WRITE* 

+5V STDBY 

+5v 

+12v 

-12v 

Table  B-1. VMEbus Signal Ident i f ica t ion  (cont'd) 

Connector  

Pin Number 
and 

IA: 10 

IC: 10 

IC:  1 2  

1A: 14 

1B: 31 

1A: 32 
1B: 32 
1C: 32 

1C: 31 

1A: 31 

Signal N a m e  and  Descr ip t ion  

SYSTEM CLOCK - A c o n s t a n t  16-MHz c lock  signal 
t h a t  is independent  of processor  speed  o r  t iming .  
This signal is used fo r  gene ra l  sys t em t iming  use. 

SYSTEM FAIL - Open-col lector  dr iven signal t h a t  
ind ica tes  t h a t  a f a i lu re  has  occur red  in t h e  sys t em.  
This signal may be g e n e r a t e d  by any  module  on t h e  
V M  Ebus. 

SYSTEM RESET - Open-col lector  dr iven signal 
which,  when  low, will c a u s e  t h e  sys t em to  be re se t .  

WRITE - Three - s t a t e  dr iven  signal t h a t  spec i f ies  
t h e  d a t a  t r ans fe r  c y c l e  in progress  to  be  e i t h e r  
read  or  wr i t ten .  A high l eve l  ind ica tes  a r ead  
opera t ion ;  a low leve l  i nd ica t e s  a w r i t e  ope ra t ion .  

+5 Vdc STANDBY - This l ine supplies +5 Vdc to 
devices  requir ing b a t t e r y  backup.  

+5 Vdc Power - Used by sys t em logic c i rcu i t s .  

+12 Vdc Power - Used by  sys t em logic  c i rcu i t s .  

-12 Vdc> Power - Used by sys t em logic  c i rcu i t s .  
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BACKPLANE CONNECTOR P1 

The following t ab le  l ists  t h e  P I  pin assignments  by pin number o rde r .  (The connec tor  
cons is t s  of three rows of pins labeled rows A, B, and C.) 

Table  B-2. P1 Pin Assignments  

Pin 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10  
11 
12 
13  
14 
15  
16 
17 
1 8  
19  
20 
21 
22 
23 
24 
25 
26 
27 
28  
29 
30  
31 
32  

Row A 
Signal 
Mnemonic 

DO0 
DO1 
DO2 
DO3 
DO4 
DO5 
DO6 
DO7 
GND 
SYSCLK 
GND 
DS1* 
DSO* 
WRITE* 
GND 
DTACK* 
GND 
AS * 
GND 
IACK* 
IACKIN* 
IACKOUT" 
AM4 
A0 7 
A06 
A05 
A04 
A03 
A02 
A0 1 
-12v  
+5v 

Row B 
Signal 
Mnemonic 

BBSY * 
BCLR* 
A C F  AIL * 
BC OIN * 
BGOOUT" 
BClIN* 
BGlOUT* 
BG2IN* 
BC20UT* 
BG 31N * 
BG30UT* 
BRO* 
BR1* 
BR2* 
BR3* 
AM0 
AM 1 
AM2 
AM3 
GND 
SERCLK (1) 
SERDAT (1) 
GND 
IRQ7* 
IRQ 6 * 
IRQ5* 
IRQ4* 
IRQ3* 
IRQ2* 
IRQ 1 * 
+ 5 V  STDBY 
+5v 

Row C 
Signal 
Mnemonic 

d08 
d09 
D10 
D11 
D12 
D 1 3  
D14 
D 1 5  
GDN 
SY S F AIL * 
B E R R Y  
SYSRESET" 
LWORD" 
Ah45 
A23 
A22 
A2 1 
A2 0 
A19 
A18 
A1 7 
A16 
A15 
A14 
A13 
A12 
A1 1 
A10 
A09 
A08 
+ 1 2 v  
+ 5 v  
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Appendix C 

SCHEMATICS AND DIAGRAMS 
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Assembly Drawing  
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D12 JK2 J K  1 

I I I 

I 
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I \  
I 
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Appendix D 

QUICK REFERENCE GUIDE 

NOTE 

Reading  f r o m  o r  wri t ing to  undefined addresses  m a y  
m a k e  the  user so f tware  incompat ib le  with f u t u r e  
versions of t h i s  module. 

RASE+ OOH 

+3EH 
+40H 

+7EH 

+82t 

+84H 

+3FEH 

EVEN ODD 

undefined Mod ul e 
Ide nt i f icat ior  

1 

undef ined 

Channel 3 

Channels 
8 - 1 5  

24 -31  

Stat u3 /  

Control 

Channels 
n- 7 

C ha n ne1 s 
16-23  

Undef ined 

0 1 H  

3FH 

41H 

7FH 

8 1 H  

83H 

85H 

3FFFH 
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32 

* 
incompat ib le  wi th  f u t u r e  vers ions of th i s  module. 

Reading f r o m  or wr i t ing  to undefined addresses  may m a k e  t h e  user  so f tware  

Address Space  se lec t ion  jumper  (i.e., Short  
1/0 Address Space  o r  S tandard  Address  Space). 

Jum per  s / S w i t c h e  s 

S1 (switches 1-61 

S1 (switch 7) 

Module Base Address Se lec t .  

This swi tch  works in conjunct ion wi th  jumper  32 
to d e t e r m i n e  whe the r  t h e  board o p e r a t e s  w i t h  
address  modif iers  for  Short  1 / 0  Address  Space  
o r  t hose  for  Standard Address  space .  

This swi tch  de te rmines  whe the r  t h e  module will 
respond to only supervisory accesses o r  to both  
supervisory and non-privileged accesses. 

D-2 
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Base Address Switch Options 

0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
0 
0 
G 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
I 
I 
1 
I 
I 
1 
1 
I 
1 
I 

1 :  I 

I 
1 
1 
1 
1 
1 
1 
1 
I 
1 
I 
1 
1 
1 
I 

0 
0 
0 
0 
G 
G 
0 
G 
G 
0 
0 
0 
0 
G 
0 
0 
1 
1 
I 
I 
I 
1 
I 
I 
1 
1 
1 
I 
I 
I 
1 
1 
0 
0 
0 
G 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
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1 
1 
1 
I 
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I 
1 
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I 
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NOTE 

0 
1 
0 
I 
G 
I 
0 
I 
0 
1 
0 
1 
0 
1 
0 
I 
0 
I 
0 
I 
0 
1 
0 
I 
0 
I 
0 
I 
0 
I 
0 
1 
0 
1 
0 
I 
0 
I 
0 
I 
0 
I 
0 
1 
G 
1 
0 
1 
G 
1 
0 
I 
0 
1 
0 
1 
0 
I 
0 
1 
0 
1 
0 
1 

1 

Open = Logic "1" 
Closed = Logic "0" 

VME base address  in VME 
Short  1/0 Address s p a c e  

OOOOH 
G40GH 
080GH 
GCOOH 
IOOGH 
140gh 
1800H 
lCGGH 
20GGH 
24GGH 
2800H 
ZCOOH 
3GGGH 
34GGH 
3800H 
3cg0h 
4000H 
4400H 
480GH 
4cg0h 
5gg0h 
540GH 
58GGH 
5c00h 
6000H 
6400H 
6800H 
6c00h 
7000H 
74GGH 
7800H 
7c0gh 
800GH 
8400H 
88GGH 
8cg0h 
9000H 
9400H 
98GGH 
9c00h 
AOOOH 
A400H 
A80GH 
ACGOH 
BOOOH 
b40gh 
B800H 
BCGGH 
CGOOH 
C4GGH 
C800H 
CCGGH 
DOGGH 
D400H 
d800h 
DCOOH 
EGGGH 
E400H 
e8g0h 
ECGGH 
FGOGH 
f4g0h 
F8GGH 
FCOOH 
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Table 2-2. Base Address Swi tch  Options 

Swi tches  VME base address  in VME 
6(A15) X A l 4 )  l (A13)  3(A12) 2 ( A l l )  I(A10) Short ' lo 'pace 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
I 
1 
1 
1 
1 
I 
I 
I 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
I 
I 
1 
1 
1 
I 
1 
1 
1 
1 
I 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
I 
1 
1 
I 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 

0 
0 
0 
0 
0 
0 
0 
0 
I 
1 
1 
I 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
I 
1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
I 
1 
I 
1 
I 
I 
1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
I 
I 
I 
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1 
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0 
0 
0 
0 
1 
1 
1 
I 
0 
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0 
0 
1 
1 
1 
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0 
0 
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I 
1 
0 
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0 
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1 
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1 
1 
1 
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0 
0 
1 
1 
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1 
I 
0 
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I 
1 
0 
0 
I 
1 
0 
0 
I 
1 
0 
0 
1 
1 
0 
0 
I 
1 
0 
0 
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1 
0 
0 
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I 
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0 
1 
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I 
I 
0 
0 
1 
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0 
1 
1 
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0 
1 
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NOTE 

0 
1 
0 
1 
0 
1 
0 
1 
0 
I 
0 
I 
0 
1 
0 
1 
0 
1 
0 
1 
0 
1 
0 
1 
0 
I 
0 
1 
0 
1 
0 
I 
0 
I 
0 
1 
0 
1 
0 
1 
0 
1 
0 
I 
0 
1 
0 
1 
0 
1 
0 
I 
0 
I 
0 
1 
0 
I 
0 
1 
0 
1 
0 
I 

OOGOH 
MOOH 
0800H 
OCOOH 
IOOOH 
1400H 
1800H 
ICOOH 
2000h 
2400h 
2800H 
2c00h 
3000H 
3400h 
3800H 
3c00h 
4000h 
4400h 
4800H 
4c00h 
5000H 
5400h 
5800H 
5c00h 
6000H 
6400h 
6800H 
6c00h 
7000H 
7400h 
7800H 
7c00h 
8000H 
84 00 H 
8800H 
8c00h 
9000H 
9400h 
9800H 
9c00h 
AOOOH 
A400H 
A800H 
ACOOH 
BOOOH 
b400h 
B800H 
BCOOH 
COOOH 
C400H 
CSOOH 
CCOOH 
DOOOH 
d400h 
D800H 
DCOOH 
EOOOH 
E400H 
E800H 
ECOOH 
FOOOH 
f400h 
F800H 
FCOOH 

Open = Logic "1" 
Closed  = Logic "0" 
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Jumper  

J 2 A  
J 2 B  

2.4.2 Address Space Selection 

Switch 8 Option Se lec ted  

Open Standard D a t a  Access  Opera t ion  
Closed Short 1 / 0  Access  Opera t ion  

The user is given t h e  opt ion of placing the  DOUT in VMEbus Short 1 / 0  or Standard 
Memory Space.  The  se lec t ion  is made  by configuring jumper  52 and  Switch 8 of Switch 
Bank S I  (see Figure  2-3) as shown in Table  2-3 below. 

Table  2-3. Addressing Opt ions  

If jumper  J2A is instal led,  Switch 8 mus t  be  set to open.  

If jumper  J I B  is instal led,  Switch 8 must  be  set to closed.  

The Standard 1/0 Arch i t ec tu re  recommends  t h a t  t h e  DOUT o p e r a t e  within t h e  Short  
1 /0  Address Space,  in order  to t a k e  advan tage  of t h e  S tandard  1 / 0  Archi tec ture’s  
various f ea tu res ,  which a r e  descr ibed in Appendix A. 

If required,  t h e  DOUT c a n  o p e r a t e  in t h e  Standard Address Space.  The user should 
no te  t h a t  in th i s  mode ,  t h e  DOUT will a lways  res ide  within t h e  last 64K b y t e  segmen t  
of t h e  Standard Memory Address Space  (i.e., t h e  address  r ange  FFOOOOH through 
FFFFFFH). 

SUPERVlSOR / 
NON-PRI V I  LESED 

7- 

[I-- ADDRESS SPACE 
SELECT!ON 

Figure 2-3. Switch Bank S1 
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Switch 7 

Closed 

2.4.3 Supervisor/Non-Privileged Mode Selection 

Privi lege Mode Selected 

Supervisory or Non-Privileged 

T h e  DOUT can  be  configured to respond to  only Supervisory access, or to both  Non- 
Privi leged and Supervisory accesses, by se lec t ing  t h e  position of Switch 7 ( loca ted  in 
Swi tch  Bank S i ,  see Figure 2-3), as shown in Table  2-4 below. 

Short 
I/O 

Standard 
Address 

Table  2-4. Pr ivi lege Options 

Swi tches  Jumper  Address Modifier Code  
7 8 52 DOUT will respond to  

Closed Closed €3 29H or 2DH 
Open Closed B 2DH only 

Closed Open A 39H or 3DH 
Open Open A 3DH only 

I Open 1 Supervisory Only 

2.4.4 Address Modifier Reference 

The following t ab le  (Table  2-5) i nd ica t e s  t h e  a c t u a l  VMEbus Address  Modifier code  
t h a t  t h e  DOUT will respond t o  based on t h e  position of t h e  two  opt ions  discussed in t h e  
previous two  sect ions.  

Table  2-5. Address  h”ldifier Code  Options 

2- 7 
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2.4.5 BGxIN */BGxOUT* Daisy Chain 

The D a t a  Bus Arbi t ra t ion  s ignals  BGxIN* and  BGxOUT* (where  "xl' c a n  be a number  
0-3 to  represent  t h e  t h r e e  leve ls  of a rb i t r a t ion )  a r e  not  used by t h e  DOUT, and a r e  
hardwired toge the r  on t h e  module t o  allow t h e  BGxIN*/BGxOUT* Daisy Chain  to pass 
through t h e  backplane s lo t  occupied  by t h e  DOUT. In e a c h  slot of t h e  VMEbus 
backplane,  t h e r e  a r e  four  sets of jumpers  short ing t h e  s ignal  BGxIN* to BGxOUT* (x=O 
thru  3).  Since t h e s e  signals a r e  a l ready  hardwired on t h e  DOUT, i t  is no t  necessary  to 
inser t  t h e s e  VMEbus jumpers  on t h e  s lo t  occupied by t h e  DOUT. 

2.4.6 Interrupt Acknowledge Signals 

The XVME-220 DOUT module is not  capab le  of gene ra t ing  VMEbus in te r rupts .  
Therefore ,  t h e  in t e r rup t  acknowledge  signals (IACKIN* and IACKOUT*) a r e  hardwired 
toge the r  on t h e  module t o  a l low t h e  daisy cha in  to pass  through t h e  backplane s lo t  
occupied by DOUT. In e a c h  slot of t h e  VMEbus backplane,  t h e r e  i s  a jumper  shor t ing  
t h e  signal IACKIN* to IACKOUT*. Since t h e s e  signals a r e  hardwired on t h e  DOUT, i t  
i s  not necessary  to inser t  t h e s e  VMEbus jumpers  on t h e  slot occupied  by t h e  DOUT. 

2.5 FRONT PANEL CONNECTORS 

There a r e  two  50 pin dua l  row header  connec to r s  (labeled J K l  and JK2)  loca ted  on t h e  
f ron t  panel  of t h e  DOUT module.  These connec to r s  provide t h e  32 ou tpu t  channels  
(arranged in 4 ports), and one  module  ground connec t ion  fo r  e a c h  channel .  

F igure  2-4 shows t h e  connec to r  pin numbering or ien ta t ion  f r o m  both  a s ide  view and a 
f ron t  view. 

2-8 
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NOTE 
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2-2 

3-7 

The following list of changes was  p repa red  f r o m  reade r s '  
c o m m e n t s  and  engineering reviews. 

DESCRIPTION 

In Figure 2-1, JK1 and  JK2 should be in t e rchanged  ( J K 2  should 
b e  t h e  t o p  connec to r ,  J K 1  t h e  b o t t o m  connec to r ) .  

Replace this  page with t h e  a t t a c h e d  s h e e t .  

PCN #OS5 
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1 5 1 4 1 3 I Z I I  

31 30 29 2 8  

Figure 3 - 3  shows a smal l  memory  m a p  of the  4 (byte-wide)  ou tpu t  por t s ,  t h e  o f f se t  
( f rom t h e  base address )  for  each por t ,  and t h e  o u t p u t  channels  which cor respond to 
e a c h  por t .  

IO 9 8 7 b 5 4 3 2 1 0  

27 26 2 5  24 23  22 21 20 19  18 17  16 

b s e  Address i 82H (offset) 

CHo-cH15 

E V E N  BYTES @nn BYTES 

Base Address i 83H (offset) I 

CH24-CH3 1 cH11-cH23 

Baw Address + 84H (offset) Base Address + 85H (offset) 

Figure 3-3. Ou tpu t  P o r t s  

An ou tpu t  channel  is a c t i v a t e d  ( turned on)  when a logic  "1" is wr i t t en  to the 
corresponding offset plus t h e  module base  address .  An o u t p u t  channe l  is d e a c t i v a t e d  
( turned  off) when a logic  "0" is wr i t t en  to t h e  corresponding offset plus base address .  
On power-up o r  a f t e r  a s o f t w a r e  r e se t ,  t h e  ou tpu t s  a r e  a l l  d e a c t i v a t e d  (i.e., a l l  ou tpu t s  
a r e  turned  off). 

Each set of channels  uses  D- type  flip-flops to l a t c h  d a t a  be fo re  i t  is passed through 
t h e  opto- isolators .  Thus, t h e  d ig i ta l  state of e a c h  ou tpu t  c a n  b e  r ead  (via  so f tware )  to 
al low for  the  ver i f ica t ion  of ou tpu t  d a t a .  Figure 2-6 i l l u s t r a t e s  t h e  point on e a c h  
o u t p u t  where  t h e  ou tpu t  state is read.  

Reading f rom t h e  o u t p u t  p o r t s  will r e tu rn  t h e  s t a t u s  of t h e  d a t a  w r i t t e n  to t h e  ou tpu t s  
(i.e., f rom t h e  module  s ide  of t h e  opto-isolator). Reading  f r o m  t h e  o u t p u t s  will not 
a lways  r e f l ec t  t h e  a c t u a l  s t a t u s  at  the  o u t p u t  connec to r .  For example ,  reading  f r o m  
t h e  channel  will only show whe the r  t h e  channel  is being dr iven  by t h e  DOUT module.  
I t  will not  ind ica te  t h e  e l e c t r i c a l  l eve l  s t a t u s  of t h e  o u t p u t  pin if t h e  power supply f o r  
a n  e x t e r n a l  c i r cu i t  is t u rned  off. 
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Publication Change 
Notice 

DATE: September 25, 1985 

KNMJMBER: 095 

PUBLICATION NUMBER: 74220-001 

TITLE: XVME-220 D i g i t a l  Output Module 

PREVIOUS PCNs BY NUMBER: 088 

EFFECTIVE DATE: September 25, 1985 

This Publ icat ion Change  Notice provides  
c h a n g e s  for t h e  publication s p e c i f i e d  
above. T h e s e  changes  will r e m a i n  in effect 
for subsequent  re leases  unless spec i f ica l ly  
amended  by a n o t h e r  P C N  or supe r seded  by 
a publ icat ion revision. 

NOTE: Please file this P C N  a t  t h e  back 
of t h e  manual  t o  provide a r e c o r d  
of changes.  All i l lustrdt ions t h a t  
c h a n g e  should b e  inser ted  in to  
manua l  a n d  t h e  obso le t e  p a g e  
des t royed .  

750 North Maple Road 0 Saline, Michigan 48176 0 Phone: (313) 429-4971 0 TWX:  810-223-8153 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

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

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


