SYS68K /ASCU-1/2

HARDWARE USER’'S MANUAL

First Edition
May 1985

FORCE COMPUTERS Inc./GmbH
All Rights Reserved

This document shall not be duplicated, nor its contents used
for any pumpose, unless express permission has been granted.

Copyright by FORCE Computers®

PART NO. 800047






N OTE

The information in this document has been carefully checked and
is Dbelieved to be entirely reliable. FORCE COMPUTERS makes no
warranty of any kind with regard to the material in this
document, and assumes no responsibility for any errors that may
appear in this document. FORCE COMPUTERS reserves the right to
make changes without notice to this, or any of its products, to
improve reliability, performance or design.

FORCE COMPUTERS assumes no responsibility for the use of any
circuitry other than circuitry which is part of a product of
FORCE COMPUTERS GmbH/Inc.

FORCE COMPUTERS does not convey to the purchaser of the product
described herein any license under the patent rights of FORCE
COMPUTERS GmbH/Inc. nor the rights of others.

FORCE COMPUTERS Inc.
727 University Avenue
Los Gatos, CA 95039
U.S.A.

Phone : (498) 354 34 19
Telex : 172465
FAX : (498) 395 77 18

FORCE COMPUTERS GmbH
Daimlerstrasse 9

D-8@12 Ottobrunn/Munich
West Germany

Phone : (989) 6 29 20 33
Telex : 5 24 199 forc-d
FAX : (9 89)6 @9 77 93

FORCE COMPUTERS FRANCE Sarl
11, rue Casteja
92100 Boulogne

France

Phone : (1) 620 37 37
Telex : 206 394 forc-f
Fax : (1) 621 35 19






e
. . L]
N

.

[NS N S IO 8]
. e o

w N -

VNSOV W+

WWWwWwWwwwwww
.

NN NN
N =

w

[SC, O, e,
* o

.
wWwN -

19.

1.1
19.2
19.3

11.
12.

12.1
12.2

Index of Contents

General Description SYS68K/ASCU-1/2.ccceseescescens
Features Of the SYS68K/ASCU-1000.oooooonoooon-co..-
Additional Features of the SYS68K/ASCU=2.:ccesecess

Access to the SYS68K/ASCU=1/2.ccecececcccss

Board Base Address Selection..... ceese
Address Modifier Decoding......ceeee.e
Application EXample...cssescsssssssass

The Front Panel..cccceeescoccsocasccns
RESET Function SwitCheeeeseeesosooses
TEST Function SwitCh.seseeceosesocesns
The SYSFAIL LED:.:ccocecoscccccccncsas
The ACFAIL LED:: e ceceeocsocscsoscscsccscsccscs
Bus Arbitration Status LEDS.cceceescse
The T/L SWitCheueeiieeeeeeosescasconans
JEEE 488 GPIB ConnecCtOr ceeeesesesoosas

.

Serial Interface ConnNeCtOr ceeeesevseeosccesse

Interrupt Structure of the SYS68K/ASCU-1/2.
Programming of the BIM on the ASCU-1/2.:¢ceeeecss
Interrupt Sources and IACK Daisy Chain Structure of

the SYS68K/ASCU-1/2..ceteecesncennnsns
Interrupt Vector Structure...ceceeeecee

Utility Signal Handling..ceoeoossoeeees
The SYSRESET* Signal..cceeesesecccescss
The SYSFAIL* Signal....cceeeeeecencoss
The ACFAIL* Signal.eeeeececeeeescscans

e o o o

Functional Groups on the SYS68K/ASCU-1/2...

Software Control...ceeecesccccsvcsecnse
Addressing of the PI/T DevicesS........

Power Monitor Module..eeeeseceescveone
The RESET GeneratoOr ceeeesseesssssseons

The SYSCLOCK Driver.ceceeeessscccccass
The 4-Level Bus Arbiter e e s 000000000 00
The PRI Arbiter ® & & 6 & 5 6 0 0 8 0 & 000 00
The RRS Arbiter ® ® 2 © 0 & 0 5 0 0 0 s 0 00 00 e 0o

The PRR Arbiter ® 0 5 0 0 2 5 0 0 0 0 0 0000 0

The Bus Timeroonaoouooo.o..ooo.nooco.o

The Serial I/O Interface...eeeeescecss
The MPCC Interrupt Scheme...c.c.ceeeeees

o o o 0

e o o o
e e o o
e o o o
e o o o

Programming Example for an MPCC Initialization...

e o

e o o o
.

Page

13
14
16

18
19
23
29

31
31
31
31
31
33
34
35
36

37
41

42
44

48
48
54
55

60

66
66

71
73

77

79
86
87
88

89
91

195
196



13.
13.1

14.

14.1
14.2
14.3

15.

15.1
15.2
15.3

16.

17.

17.1
17.2
17.3

17.4

17.5
18.
19.
19.1
19.2
20‘
21'

22.

Index of Contents cont'd

Centronics InterfaceQODQ"'.0.......0.I.O..l......
Interrupt Scheme of the Centronics Interface......

The Real Time ClOCkoooo.-.oa.-oo.c.oo'ooo.coco.io.

Features of the RTCeceeecenss
Timing of the RTCecteecececns
The RTC Interrupt Scheme.....

Special InterruptSeececcececess
The TEST Interruptecsceccsses
The User Interrupt l..c.ce.os
The User Interrupts 2-5......

Timer Interrupt......-.......

The IEEE 488 GPIB Interface..
Features of the NEC 7210 .....

Hardware Realization of the GPIB Interface.....
Addressing of the GPIB Controller.ceeeeesesssss
The GPIB Interrupt Scheme...ccecscescessoccocscsse

3

® o o 0000080 900

® o060 05 0 00 00

e o 0

s 0 8 0 00

® o 0 0000 00 90 0

® ¢ 0 0008 000

® e 00000 00 00

3

* o 0% 0 0 0

o 0 0 8 8 0

® o 08 0 00

e o o o
L] . L] .
e o o o
e o o o

.
.

Programming Example of the GPIB Controller........

Software Programmable Interrupts.........

The BCLR* Timing Function.....cceeeeeees.s
BCLR* Signal Generation StrucCtUr€....sese.
The BCLR* Timer......-0"0...0'....0..0..

Board Register SUMMALY.eeeeooscecosssssss

General Informationoooooooooo..cooooo.ooo

e o 00 00 0

Installation Of the SYS68K/ASCU-1/2 e85 2000000000000

e o o o

Page

198
115

117
119
121
125

126
126
129
139

131
132
136
137
141
142
144
146
148
148
148
153
179

171



APPENDIX:

Specification of the SYS68K/ASCU-1/2

Address Assignment of the SYS68K/ASCU-1/2 Devices

Description of the Jumperfields

PIN-Assignment on the SYS68K/ASCU-1/2

Circuit Schematics

Component Part List SYS68K/ASCU-1/2

Glossary of VMEbus/P1014 Terms

Data Sheets 68153 BIM
68230 PI/T
68561 MPCC
58167A RTC
7210 GPIB

Product Error Report



List of Figures

Fig.# Page
1 Photo of the SYS68K/ASCU-1/2 Board....eeessssscscssses 12
2 Block Diagram of the SYS68K/ASCU=l.c.csesesssscsesssss 15
3 Block Diagram of the SYS68K/ASCU=2.:esvecesesesossnses 17
4 Jumper Location Diagram for the Board Base Address

Selectionl...'......0.......'0‘.......'l'...'..l...... 2@
5 Board Base Address SelectiONeecececsscesscosscoscocccsss 21

6 Jumper Location Diagram for the Address Modifier
Code Selection.‘..l....l......'..........I......Q..'.. 27

7 Address Modifier Code SelectiOn...cceesecsccccscsccces 28
8 The Front Panel of the SYS68K/ASCU=2.cccescsscsscesses 32
9 Jumperfield Location Diagram of B4 and Bl9...ceeeeeees 49
19 The SYSRESET Jumperfield B1l6 and the Jumperfield B9

for the first External RESET Switch Connection........ 50
11 Jumperfield B30 for Selection of the Centronics

Interface / second Optional RESET SwitCh...seeeveeaess 52
12 Jumper Locations of the ACFAIL* Signal Handling B1l#d,

B12, B1l3 and B15................................:..... 59
13 System Block Diagramecceecessoeeccscececcosccsccsssonscccss 71
14 Power Fail Timing DiagramMe.eccecececscooscscccssssccscnccsns 72
15 Block‘Diagram Oof the RESET StruCtUr€.ccecsesccessesccseces 714
16 Power Monitor System Restart Timing....ccececeeecceececees 75
17 Location Diagram of Jumperfields Bl4 and B6..ceceeesss 76
18 SYSCLK Timing Diagram...cceccecccesssccsccccsscssssessces 78
19 Pin-Out of Jumperfield B26...cceeececccscscssssccscccces 80
29 Location Diagram of the Arbiter JumperfieldsS..e¢eeeee.. 82
21 The Bus Grant Daisy ChaiN..ieeesccceecosssscssssassscccss 84
22 Global DTB Arbitration Timinge.cccececeoeccccccssccsssssss 85

23 Block Diagram of the Serial I/O Interface€.....eseeeee. 96



Fig.#
24
25
26
27

28

29
30
31

32

33

34
35
36
37
38
39
Y

41

List of Figures cont'd

Location Diagram of the Serial I/0 Interface Parts.

Signal Assignment of Jumperfield B37.ccececceevossscns

Serial I/O Hardware Lay—Out........................

The Optional R/C ImplementatioN...eececescecosenans

Connection between the SYS68K/ASCU-1/2 Board and a

Terminal..................-..............-.........

3

Timing Diagram of the Centronics Parallel Interface..

Hardware Realization of the Centronics Interface.
Connection Example for the Centronics Interface..

Location Diagram of the Centronics Interface
Components"..l'Il.......l...l.......l...........

Location Diagram of the Jumperfield B3l and the
Battery Position..ilil.....l....l.IO..'..........

RTC Write Cycle Timing Diagra@m..eseecececescoccescss

RTC Read Cycle Timing Diagrameccceceecseccccessces

Location Diagram of the TEST Interrupt Jumperfield.

Connection of an External TEST SwitCheeeeoeeooonas
GPIB Structure and Possible Bus Configurations...
Hardware Schematics of the GPIB Interface....ce..

Pin-out Of the Jumperfield B25.ooo--ouoo--oooocco

.

Location Diagram of the Jumperfields B23 and B25...

Page
98

100

101

192

1904
119

111

113

114

118

122

124

127

128

133

134

138

139



Table # List of Tables Page

1

11
12
13
14
15
16
17
18
19
29
21
22
23
24
25
25a
26

27

Board Base Address SelectiON...ceccccessccscscsccsssns
Address Modifier COdE@S.cececeoecccssssoscscsossnssasssocos
Address Modifier Code Selection....ceeseecesccccccccs
IEEE 488 Connector Pin Assignment...csesecececccscsss
Default I/0 Signal Assignment to the D-Sub-Connector.
Sequence of the On-Board IACK Daisy Chain.seceeeecseecscs
Non=Vectorized Interrupt SOUXCES.cccessssssoccssssscss
Vectorized INterrupt SOULCE.e.ecscscsoccssssoccsccscss
Optional Vectorized Interrupt Source l.....cceeescens
Optional Vectorized Interrupt SOUrCe 2...ceeeececsoss .
RESET* on the ASCU=1/2..uteeecreenssescssonnssssannns
The Power Fail Signal Level....cceceecccccesccsossssss
ACFAIL* Interrupt Channel Address Assignment.........
Delay of the SYSRESET* Generation after ACFAIL*......
Functional Group Distribution....cc.cccecccescccscccsss
Software Control I/O PiNS.eceeeeeeccecscscsssccanccsas
Selection of the Arbitration TypPE€eceeseseescecscscsses
Jumper Selection for Enabled Bus Arbiter Function....
Jumper Selection for Disabled Bus Arbiter Function...
BCLR* Generation on the SYS68K/ASCU=l...cceesccccscss
Bus Time=0uUut ValueS.c:.cooceececcesosccssssssososssoasss
The MPCC Address Map in the Byte Mode of Addressing..
The MPCC Address Map in the Word Mode of Addressing..
The Signal Assignments of the MPCC Serial Interface..
Default Jumper Settings for RS232 i/O Signals.ceeess.

MPCC Interrupt Channel Address Assignment..cceoecececsss

Signal Assignment of Centronics Printer Interface.....

Centronics Interrupt Assignment......ccoeeeececcscssscs

10

22
24
26
35
36
43
45
46
47
47
48
56
57
58
63
67
79
80
81
83
89
92
93
97
193
195
112

115



Table #

28
29
30
31
32
33
34
35
36
37
38
39
49
41
42
43
44
45
46
47
48
49
50
51
52
53
54

55

Power Connection for the RTC.ceeecscsvccccsonsses

Register Table Of the RTC.“.................Q..

RTC Write Time Values...........-.............--

RTC Read Time Values.ooooooo-.ocaoonoooouooo.ono

RTC Interrupt Channel Address Assignment....

TEST Interrupt Channel Address Assignment...

TIMER Interrupt Channel Address Assignment..

GPIB Interface CapabilitieS..cieicecsccossss

GPIB Address SelecCtiON.e.ccececcccccssocccoses

IEEE 488 Connector PIN Assignment...........

Register Table of the GPIB Controller.......

® o 0 0 0

.

o o o

GPIB Controller Interrupt Channel Address Assignment.

GPIB Interrupt EventS..c.ceceecesceccccccscscscoscsccascos

The

Software Programmable Interrupts of the ASCU-2..

BCLR* Generation Modes in the PRI Arbitration Type..

BCLR* Generation Modes in the RRS Arbitration Type..

BCLR* Generation Modes in the PRR Arbitration Type..

The

The

The

The

The

The

The

The

The

The

MPCC Address Map in the Byte Mode of Addressing.

MPCC Address Map in the Word Mode of Addressing.

PI/TlAddress Map.ooooooo..o-cooooo.ooooo.toooo

PI/TzAddress Map..............

RTC Address Map...l...'.‘...'..

GPIB-Controller Address Map....

BIM 1 Register Table.....
BIM 2 Register Table.....
BIM 3 Register Table.....

BIM 4 Register Table.....

Interrupt Channel Addressing..

11

o o s o

e o o 0

® 0o 00

o o 0o o

* o 0 0

e o 0o 0 0 0

e o 0 0 0 0

o e 0 0 0 0

o o 0o s 0 s

e o 0 0 00

® e 0 0 0 0

® o 0o 0

o s 0 0 0 0 0

Page
117
129
121
123
125
126
131
135
138
149
141
142
143
146
159
151
152
155
156
158
160
162
164
165
166
167
168

169



Figure 1l: Photo of the SYS68K/ASCU-2 Board
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1. General Description SYS68K/ASCU-1/2

The SYS68K/ASCU-1 board is a high performance system controller
which handles all exception signals on the VMEbus and contains
powerful I/0 devices such as a serial interface (RS232 and RS422
compatible), a centronics parallel interface, a real time clock
with battery backup, and a 4 level bus arbiter.

The SYS68K/ASCU-2 board provides all the features of the ASCU-1
board as well as a IEEE 488 GPIB interface with Talker, Listener,
and Controller functions and powerful interrupt capabilities for
multiprocessor environments.

The two block diagrams show the different building blocks in
detail.

13



1.1 Features of the SYS68K/ASCU-1

4 level Bus ARBITER with prioritized, round robin, and
prioritized round robin operating mode.

LEDs show the current bus master level (@-3)

High speed serial I/O channel with 68561 Multi-Protocol
Communications Controller, RS232 and RS422 driver/receiver
circuitries.

Centronics Parallel Interface for printer connection

58167A Real Time Clock with on-board battery back-up

POWER MONITOR provides automatic power-up/power-down and
ACFAIL/SYSRESET handling through power fail detection. A Reset
function switch generates a SYSRESET to the VMEbus.

SYSTEM CLOCK driver (16MHz)

BUS TIMER with software selectable time-outs for Bus Error
generation

Timer Interrupt can be used for time measurements or as a watch
dog

Software selectable option for generating an interrupt on
ACFAIL detection

TEST function switch generates an interrupt to the VMEbus on a
software programmable level

Every I/O device can be programmed to generate an interrupt on
one of the 7 IRQ levels on the Priority Interrupt Bus

Jumper selectable access address and address modifier code(s)

DTB slave bus interface

14



Figure 2: Block Diagram of the SYS68K/ASCU-1
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1.2 Additional Features of the SYS68K/ASCU-2

- All of the features contained in the SYS68K/ASCU-1 description

- General Purpose Interface Bus (IEEE488)
Talker, Listener, and Controller functions

- 8 different fully software programmable interrupts to the
VMEbus

- 5 user interrupts (buffered inputs through P2 connector)

- Software programmable time-out for Dbus mastership of the
current bus master

16



Figure 3: Block Diagram of the SYS68K/ASCU-2
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2. Access to the SYS68K/ASCU-1/2

The SYS68K/ASCU~-1/2 is accessible under a user defined address
and Address Modifier Code.

The decoding includes the Standard Decoding Mode, with an address
range of 16Mbytes and short I/0 range with 64 Kbytes address
range.

To access the board, the jumper settings for the Board Base
Address and the Address Modifier Code must match the wvalid
address and Address Modifier Code on the VMEbus. The board 1is
delivered with a default Board Base Address of S$BJ2000. The
default Jjumper setting for the Address Modifier Code is the mode
in which the SYS68K/ASCU-1/2 responds to any defined Address
Modifier Code.

The SYS68K/ASCU-1/2 occupies an Address Range of 512 bytes,
beginning at the Board Base Address. However, within this
Address Range, not all locations can be accessed. An access to a
non-specified location (no 1I/0 device) will cause a bus trap
error. For legal access, please refer to the ASCU-1/2 Device
Address Assignment and the Register Map Table of the particular
devices.

18



2.1 Board Base Address Selection

The Base Address of the SYS68K/ASCU-1/2 is jumper selectable in
the 16Mbyte address space, 1in steps of 512 bytes. To select the
board, the address on the address lines A9-A23 must match the
base address jumper settings at jumper fields Bl and B2.

Bl 1is the jumper field which defines the bit pattern of the
address lines A23-Al6. B2 is the jumper field for the address
lines Al5-A9.

Fig. 4 shows the location of the jumper fields Bl and B2 on the
PC board.

Fig. 5 shows the pinout of the jumper fields Bl and B2.

Table 1 points out the connection assignment:

"IN" stands for a connection of the associated pins by a
plugged-in Jjumper,

"OUT" means that the pins are disconnected and the jumper
is removed.

19



Jumper Location Diagram for the Board Base Address Selection

Figure 4:
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Board Base Address Selection

Figure 5:

Jumper Field Pin-out:
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Board Base Address Selection

Table 1:

Default Base Address
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2.2 Address Modifier Decoding

The VMEbus has 6 signal lines (AM@-AM5) carrying the Address
Modifier Code which is generated by the bus master together with
the address signals. The definition of the AM codes is given in
table 2.

The SYS68K/ASCU-1/2 can be accessed with several AM codes,
according to the jumper settings in the field B7 and BS. The
following AM codes are decoded and selectable as described in
table 3. At least one Jjumper must be inserted, and any
combination is allowed. Therefore, the board is able to respond
to several AM codes without changing the jumper settings.

Figure 6 outlines the jumper location diagram of the AM jumper
field B7 and BS8.

Figure 7 shows the pin numbering of B7 and BS.

The default setting in the AM jumper field during manufacturing
is as shown in table 3, which causes the board to ignore the AM
code.

When selecting the AM code Short Supervisory I1I/0 Access (AM Code,

$2D) or Short Non-privileged I/0 Access, the decoding is limited
to the Address Lines Al - AlS5.

23



Table 2: Address Modifier Codes

- — — —— o —- - - — —— T — - Y - — — - . - - . - T — - —— - - - — - - . T - - = . - —— — - —— — — - -

| HEX] Address Modifier
|Codel 5 4 3 2 1 @

|
|
| |
| | |
| 3F | H H H H H H | Standard Supervisory Block Transfer
| 3B | H H H H H L | Standard Supervisory Program Access
| 3Dl H H H H L H | Standard Supervisory Data Access
| 3cl H H H H L L | Reserved
| 3B | H H H L H H | Standard Non-Privileged Block Transfer
| 32 | H H H L H L | Standard Non-Privileged Program Access
| 39 ] H H H L L H | Standard Non-Privileged Data Access
{ 38 ; H H H L L L ; Reserved
[ mmmm | e R e T TP
| | |
| 37Z./l 8 H L H H H | Reserved
| 36 | H H L H H L | Reserved
| 33| H H L H L H | Reserved
| 3 |l H H L H L L | Reserved
| 33 | H H L L H H | Reserved
| 32 |l H H L L H L | Reserved
| 31 | H H L L L H | Reserved
; 39 } H H L L L L ; Reserved
B B R T
| | |
| 2F | H L. H H H H | Reserved
| 2E|l H L H H H L | Reserved
| 2D | H L H H L H | Short Supervisory Access
| 2cl H L H H L L | Reserved
| 2B |l H L H L H H | Reserved
| 22 ] H L H L H L | Reserved
| 29 |l H L H L L H | Short Non-Privileged Access
| 26|l H L H L L L | Reserved
| | |
e B | e ———————
| | |
| 27 |l H L. L H H H | Reserved
| 26 |l H L L H H L | Reserved
| 25 | H L L H L H | Reserved
| 24 | H L L H L L | Reserved
| 23 | H L L L H H | Reserved
| 22 |l H L L L H L | Reserved
| 2 |l H L L L L H | Reserved
| 20 | H L L L L L | Reserved
| | | :
L = 1low signal level
H = high signal level
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Table 2 cont'd

| HEX| Address Modifier
|Code]l 5 4 3 2 1 @

|
|
|
| | |
| IF | L H H H H H | User defined
| IE| L H H H H L | User defined
| 1D | L H H H L H | User defined
|l 1cl L H H H L L | User defined
|l 1Bl L H H L H H | User defined
| 1A ]l L H H L H L | User defined
| 19 | L H H L L H | User defined
| 18| L. H H L L L | User defined
| | |
el B e
| | |
| 17 | L H L H H H | User defined
| 16 | L H L H H L | User defined
| 15 | L H L H L H | User defined
| 14 | L H L H L L | User defined
| 13 | L H L L H H | User defined
| 12 |l L H L L H L | User defined
| 11 | L H L L L H | User defined
: 10 } L H L L L L { User defined
el B T
| | |
| F | L L H H H H | Extended Supervisory Block Transfer
| E | L L H H H L | Extended Supervisory Block Transfer
| D | L L H H L H | Extended Supervisory Block Transfer
l pc |l L L H H L L | Reserved
| B | L L H L H H | Extended Non-Privileged Block Transfer
| oA | L L H L H L | Extended Non-Privileged Program Access
| 29 | L L H L L H | Extended Non-Privileged Data Access
| 8 | L L H L L L | Reserved
| | |
R B e
| | |
| 27 | L L L H H H | Reserved
| 6 | L L L H H L | Reserved
| 5 | L L L H L H | Reserved
| 4 | L L L H L L | Reserved
| 3 | L L L L H H | Reserved
| 92 | L L L L H L | Reserved
| 1 | L L L L L H | Reserved
} o0 : L L L L L L { Reserved

- — — ———— — — — —— — —— - — - ——— — —— - - - - — — —— - - ————— - — — — - ————— - - — — ——— ———

L = low signal level
H = high signal level
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boards which do not drive the
AM signal lines. This AM
code is not decoded in the
sense of the P1g14 Block
Transfer Definition.

| Decoded |
| Address|
| Lines |

Al-A23]|
|

Table 3: Address Modifier Code Selection

|AM Code| Function | Jumper- |
| HEX | | field

| I |
e T —— |
l | |

| 3D | Standard Supervisory Data | B7

| | Access |

| | |

| | |

| 39 | standard Non-privileged | B7

| | Data Access |

| | |

| | |

; 2D { Short Supervisory I/O Access ; B7

| | |

| 29 | Short Non-privileged I/O I B7

| | Access |

| | |

| | |

{ XX *} Ignore any code { B8

[ === R T
| | |

} 3F = Standard Access Mode for CPU : B8

| | |

| | |

| | |

| | |

I I I

Default setting

26



Selection

s L 7
6ar P18 68 828 ©hid
rals 2s [ -
% - — l_ms _H_Z_H_ _H_m_U_H:HHmH_
ORF ur P ] 7 o
2| |g ID g @
g - ﬁw nca 0
= 5 T9r 1 Jeea
| 5 a asr C
— |a| L4 [ o __ ~1h3) E |_
£ (11&] BL B _UNN_MQ _ = =
N A A - ﬁ pot | T i
&) _h o
Y 0 -3 gsr = '8 = 1] any
5 N (. al 1k ]
L SE
£ —L & | o cea ~ _ _
sir® ezl z ar
C 3 S€3 =
- T a 22 B ]
wl P8 or 3 5 8cr ozr & r
9 B d _ ar : - _ h 5 -
. - H h i g
L] B | o B _
gL W 9 WD _l_ =
I qer @ | hor
R— (o]
0 L1y !L s df ur
I I - Sv— ] 58 60 g
o 0 z o g
D G G S s ﬁ 34 hTE o] p o aer _
Pe |0 (0] (o] | n
Q Ih 2
® = s 1h
[ d S 8 65r | 6Ir _-
mm [ hir
_ ehr _ 8o Fo
[=] 3 f4M] ¥} 9 )
2 3 hey| P ur | —
i 4 T
fiyle i I — 1| S— -
h M eer _ [ owr _ QG 2 led) g 7_|R¢|PL 152
o D = . :
€0 zu s A

Figure 6: Jumper Location Diagram for the Address Modifier Code

nE 6er 8h) er .
% )
Q@& HIHEHH Z
_zm Zns hd

27



Figure 7: Address Modifier Code Selection

Jumper Field Pin-out:

B7: I_I |
|~ 1. . 8 |
I I
R I
| |
| 2. 71
| |
e I
I I
| 3. . 6 |
I |
| mmm e |
| I
| 4. . 5 |
I

BS: I_I |
|~ 1. .4 |
| |
e |
I |
| 2. . 31
I - I
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2.3 Application Examples

Example 1):

If the Board Base Address has to be changed to $A574@0@0 and the
board should operate with the Standard Supervisory Data Access
(AM Code: $3D) as well as the Standard Non-Privileged Data Access
(AM Code: $39), then the following jumper settings have to be
provided:

Address Jumper
Line Setting Selection
Jumper Field Bl: A23 OouT 1
A22 IN ]
A21 OuT 1
A20 IN ]
Al9 IN 2
Al8 ouT 1
Al7 IN 4]
Al6 ouT 1
Jumper Field B2: Al5 IN 4]
Al4 ouT 1
Al3 OouT 1
Al2 ouT 1
All IN 7]
AlQ ouT 1
A9 IN 4]
Jumper Field B7: AM-Code (HEX) Connected PINs
3D 1-8
39 2-7
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Example 2):

In this example, the Short Board Base Address $1600 with the AM-
Code for Short Non-Privileged I/0 access ($29) is selected. It
is irrelevant, in this case, which jumper settings are made 1in
the field Bl, because the address lines Al6-A23 will not Dbe
decoded.

The following Jjumper connections have to be installed:

Address Jumper
Line Setting Selection
Jumper Field B2: AlS5 IN g
: Al4 IN 2
Al3 IN g
Al2 ouT 1
Al9 IN 7]
AlQ ouT 1
A 9 ouT 1
Jumper Field B7: AM-Code (HEX) Connected PINs
29 4-5
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3. The Front Panel

3.1 RESET Function Switch

The switch on the top of the SYS68K/ASCU-1/2 front panel is the
RESET function switch. Pushing this switch can generate a
SYSRESET* signal to the VMEbus, and resets all devices on the
SYS68K/ASCU-1/2. The SYSRESET* signal is signaled by the red
RESET LED on the front panel (Figure 8). For further
information, please refer to chapter 8 - "Utility Signal
Handling" and "Power Monitor Module".

3.2 TEST Function Switch

The second switch on the front panel is the TEST function switch.
It generates an interrupt request to the VMEbus. The interrupt
level and vector is software programmable. The TEST function is
inactive after the power-up procedure. For correct operation
please refer to chapter 15 - "TEST Interrupt".

3.3 The SYSFAIL LED

The red SYSFAIL LED signals the status of the -corresponding
Utility Bus Signal Line SYSFAILY*.

This signal line is used to indicate that a local selftest of a
board 1is 1in progress, or a system test has been started by an
intelligent master board. During this test procedure the signal
line is driven low.

The SYSFAIL* line may be driven by any module in the system that
is able to detect faults.

It may also be driven low at any time during normal operation to

indicate that some kind of failure has occurred. Further details
can be found in chapter 5.

3.4 The ACFAIL LED

The red ACFAIL LED is built onto the SYS68K/ASCU-1/2 board as a
visual indicator of power failures. The LED will signal a power
failure when the ACFAIL* signal line is asserted.

The signal handling of the ACFAIL* signal is described in chapter
5 "Utility Signal Handling".
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Figure 8: The Front Panel of the SYS68K/ASCU-2

RESET function switch
TEST function switch

RESET Indication LED
SYSFAIL Indication LED
ACFAIL Indication LED

BFREE LED
BCLRLED
LEV3LED
LEV2LED
LEV 1LED
LEVOLED

T/L function switch

) O 000000 000 00

|IEEE-488
GPIB Interface

D (

°g
a
[«
[-] a A
g o Serial IO
o Interface
°g
L e
\J\“

32



3.5 BUS ARBITRATION STATUS LEDs

The SYS68K/ASCU-1/2 is equipped with six Bus Arbitration Status
LEDs which show the activity of the Bus Arbiter and the bus load.

The LEDs are designated on the front panel as follows:

BFREE (green)
BCLR (red)
LEV 3 (yellow)
LEV 2 (yellow)
LEV 1 (yellow)
LEV @ (yellow)

The BUSFREE LED turns on after the power-up procedure is
terminated, when the SYSRESET* signal line has been cleared.
Further on, the BUSFREE LED is controlled by the BBSY* signal
line.

This signal line is driven to a high level if no Bus Master has
control of the Data Transfer Bus. On this condition, the BUSFREE
LED will 1light up.

The asserted BBSY* signal line indicates that a Bus Master has
control of the Data Transfer Bus and the BUSFREE LED will turn
off.

The BUSFREE LED will also turn off if the SYSRESET* signal 1line
is asserted.

The BCLR (Bus Clear) LED signals the asserted BCLR* signal which
is either generated by the on-board ARBITER or the BCLR-Timer.
(The BCLR-Timer is installed only on the SYS68K/ASCU-2).

The red BCLR LED provides the visual information that the current
Bus Master is requested to release the Data Transfer Bus.
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To monitor the 1level on which the current Bus Master is
operating, the SYS68K/ASCU-1/2 provides four yellow LEDs, (LEV 3
to LEV g).

These LEDs are attached to four daisy-chained Bus lines which are
defined in the VMEbus and Pl@14* specification as Bus Grant (2-3)
OUT lines (BGx OUT).

The relation of the LEDs to the Bus Grant lines are as follows:

LEV 3 -> BG 3 oOUT
LEV 2 -> BG 2 OUT
LEV 1 -> BG 1 OUT
LEV @ -> BG g OUT

When the Arbiter grants the Data Transfer Bus to a requesting
board by asserting the BGx OUT line, the LEV(x) LED will turn on
(where x is a number @, 1, 2 or 3).

For a detailed description of the Bus Arbitration function,

please refer to chapter 10 - "The 4-Level Bus ARBITER", and
chapter 11 - "The BCLR-TIMER".

3.6 The T/L Switch (included only on the ASCU-2)

The T/L toggle switch (only provided on the ASCU-2) provides a
status signal, readable via the Port C of the second PI/T device.

* P1lgl4 - Bus Specification (VMEbus) of the
IEEE Computer Society TC.
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3.7 IEEE-488 GPIB Connector (included only on the ASCU-2)

The ASCU-2 provides a high performance IEEE-488 Interface (also
called GPIB, HPIB, or IEC bus interface) with a 24 pin
microribbon connector mounted on the front panel (see figure 8).

The mechanical construction and the mounting of the connector
meets fully the IEEE-488 specification and allows stacked
connection of interface cables.

The pin assignment of the connector is given in table 4.

Table 4: IEEE 488 Connector Pin Assignment

= Contact | signal Line | Contact | signal Line |
T |
I 1 | DIO 1 I 13 | DIO 5 |
2 | oo | 1 | bws |
: 3 } DIO 3 { 15 { DIO 7 }
: 4 { DIO 4 { 16 } DIO 8 {
: 5 { EOI (24) { 17 ! REN (24) }
} 6 } DAV } 18 : Gnd, (6) {
: 7 { NRFD { 19 : Gnd, (7) }
: 8 { NDAC : 20 : Gnd, (8) l
.= ] { IFC I 21 : Gnd, (9) }
} 10 } SRQ : 22 : Gnd, (10) {
} 11 : ATN } 23 } Gnd, (11) =
i 12 E SHIELD i 24 i Gnd, LOGIC i

NOTE: Gnd, (n) refers to the signal ground return of the
referenced contact. EOI and REN return on contact 24.

A comprehensive description of the interface is given in chapter
17 - "The IEEE-488 GPIB Interface".
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3.8 Serial Interface Connector

The 25-pin female D-sub connector is available on the front panel
(see figure 8), and provides the connection to the RS232 and
RS422~compatible Serial Interface.

The pin assignment to the connector of the two interfaces 1is
completely jumper selectable.

The default pin assignment during manufacturing is given in table
5, using the RS232 interface.

This allows the connection of a standard terminal after
initialization of the MPCC device.

For further information, please refer to chapter 12 - "The Serial
1/0".

Table 5: The Default I/O Signal Assignment to the D-Sub-Connector

} Terminal Signal I D-Sub-Connector |
............................................................... |
I | |
} DTR } 29 }
II CTS | 5 |

| I
| RX DATA | 3 |
| I I
; TX DATA | 2 !

| |
| GND | 1 l
| | |
} GND | 7 |

| |

- . T - " - — — — — —— - — — — - — . - — — — — - -~ . - — - - - - — - - —— D W W W " VD W T G —

All other signals are not connected by default during
manufacturing.
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4. Interrupt Structure of the SYS68K/ASCU-1/2

This chapter describes the Interrupt Structure of the
SYS68K/ASCU-1/2.

A short description of the following terms is given in Appendix G
(Glossary of P1@14 Terms) at the end of this manual.

Terms:
- INTERRUPT HANDLER
- INTERRUPTER
- INTERRUPT BUS
- INTERRUPT ACKNOWLEDGE CYCLE
- DAISY CHAIN

For a detailed description please refer to the IEEE P1l014/VMEbus
Specification.
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Introduction:

The Pl01l4 Standard Specification defines a Priority Interrupt Bus
with seven interrupt request lines (IRQ1-IRQ7). Each interrupt
request line is assigned one interrupt level.

In a Single Handler System, where one Interrupt Handler services
all interrupt requests, the signal line IRQ7 has the highest
priority, and IRQl the lowest. Interrupters drive the interrupt
request line 1low when requesting an interrupt. The Interrupt
Handler honours the request by asserting the IACK* line, putting
the 1level code on the address lines A@-A3, and driving AS* low.
The Interrupter then terminates the Interrupt Acknowledge Cycle
providing the Interrupt Vector on the data bus lines D@-D7 and
drives DTACK* low. More than one Interrupt Request Line can be
driven simultaneously, and the same Interrupt Request Line can be
asserted by several boards.

If more than one Interrupt Request Line is asserted at the same
time, the Interrupt Handler prioritizes the requests and services
them in order of priority.

If two or more Interrupter Modules request an interrupt at the
same IRQ 1level, the Interrupter Modules themselves decide in
which order the Interrupt Handler will acknowledge the
interrupts.

To make sure that only one Interrupt responds to the interrupt
acknowledge cycle, the VMEbus/P10l4 specification defines an
Interrupt Acknowledge Daisy Chain structure with the Interrupt
Acknowledge Daisy Chain line IACKIN*/IACKOUT*.

This 1line passes through each board on the system, whereby the
IACKOUT* pin of each Interrupter Module is connected to the
IACKIN* pin of the next Interrupter Module.

After leaving the board at slot n with the IACKOUT* 1line, this
line enters the next board at slot n+l with the IACKIN* line.

Each interrupter having a pending Interrupt Request only responds
to the cycle when it receives a falling edge on the IACKIN* daisy
chain input. It puts the Interrupt Vector onto the data bus and
drives the DTACK* line low. This interrupter does not assert the
IACKOUT* pin, preventing other interrupters from responding to
the interrupt acknowledge cycle.

An interrupter asserts its IACKOUT* output when it has no
Interrupt Request pending or when its pending Interrupt Request
level differs from the one being acknowledged in the current
cycle.

The Interrupt Acknowledge daisy chain operates from the left
side to the right side of the backplane, giving priority to
boards further left.

The IACKIN* line starts at the first slot and has to be connected
to the IACK* bus line.
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For this purpose the jumperfield B4 is provided on the board. An
inserted jumper in this field connects the bus lines IACK* with
the IACKIN* line of the board.

This jumper has to be inserted if the SYS68K/ASCU-1/2 is located
at slot 1, but must be removed when the board is plugged into
other slot positions. The default condition during manufacturing
is a plugged-in jumper.

The Jjumper on jumperfield B19 connects the on-board Interrupt
Acknowledge daisy chain line to the IACKOUT* Dbus 1line. This
jumper is not user selectable.

In the default condition on the SYS68K/ASCU-1 the jumper connects
pins 2 and 3 of B19, and on the SYS68K/ASCU-2, pins 1 and 2 are
connected.

Figure 9 outlines the location of the jumperfields B4 and B19.
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Jumperfield Location Diagram of B4 and B1l9

Figure 9:
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4.1 Programming of the BIM on the ASCU-1/2

The SYS68K/ASCU-1/2 contains Bus Interrupter Modules (BIM 68153)
to transmit the Interrupt Request Signals of peripheral devices
(also called Interrupt Sources) to the VMEbus and the Interrupt
Acknowledge Signal from the VMEbus to the interrupt sources. All
interrupt sources are arbitrated by the BIMs.

The SYS68K/ASCU-1 has two BIMs on the board serving seven
interrupt sources.

The SYS68K/ASCU-2 board is equipped with four BIM devices
supporting sixteen interrupt sources.

Each Bus Interrupter Module has the capability to drive each
Interrupt Request line on the VMEbus. It also provides a vector
if the Interrupter does not support the vectored protocol. Both
functions, the selection of the Interrupt Request Level as well
as the supplied interrupt vector are fully under software
control.

The BIM contains two types of registers: The Control Register,
and the Vector Register.

Programming the Control Register allows the selection of the
Interrupt Request Level as well as to enable or disable this
function. If the interrupting source does - not provide the
interrupt vector, the Control Register can be programmed to give
out the contents of the associated Vector Register as the
required Interrupt Vector.

When the BIM device 1is reset, it prevents the interrupt
generation from the board to the VMEbus.

For detailed information, please refer to the data sheet of the
BIM 68153 in Appendix H.
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4.2 Interrupt Sources and IACK Daisy Chain Structure

of the SYS68K/ASCU=-1/2

For easier comprehension of the interrupt structure of the
SYS68K/ASCU~-1/2 it 1is helpful to consider all Bus Interrupter
Modules on the board as a single device providing several
interrupt channels.

Each interrupt source is assigned one interrupt channel. Every
interrupt channel has an associated software programmable Control
Register and Vector Register and can be programmed to generate an
Interrupt Request on every IRQ-level of the VMEbus. It depends
on the interrupting device, whether the Vector Register of the
interrupt channel or the interrupt source by itself supplies the
vector.

The following interrupt sources are provided on the SYS68K/ASCU-
1/2. The list also shows the assigned interrupt channel number.

Interrupt Channel

Number
- PORT INTERRUPT OF PI/T 1 1
- TIMER INTERRUPT OF PI/T 1 2
- ACFAIL ' 3
- SYSFAIL 4
- TEST INTERRUPT 5
- RTC 6
- MPCC 7
- GPIB CONTROLLER ‘ 8 *
- 8 PROGRAMMABLE INTERRUPTS BIM J30 9-12 *
BIM J31 13-16 *

* available only on ASCU-2

The on-board daisy chain structure is hardware defined and
operates in the order given in Table 6.

When all interrupt sources are working on the same IRQ-level, the
SYSFAIL interrupt source has the highest priority. The lowest
priority on the ASCU-1 has the TEST INTERRUPT source, on the
ASCU-2 the PROGRAMMABLE INTERRUPT source with Interrupt Channel
number 13.
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Table 6: Sequence of the On-Board IACK Daisy Chain

SYSFAIL
ACFAIL
TIMER INTERRUPT OF PI/T

PORT INTERRUPT OF PI/T 1

GPIB CONTROLLER
MPCC
RTC

TEST INTERRUPT

PROGRAMMABLE INTERRUPT

1

PA3

PA2

PAl

PAQ

PA7

PAG6

PAS

PA4

| Channel No.|

12
11

10

16
15
14

13

Comment

highest priority

|| decreasing
I
\/ priority

lowest priority

A summary of the interrupt sources and the

assigned channel

numbers and register addresses is shown in table 55 "Interrupt

Channel Addressing".
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4.3 Interrupt Vector Structure

All interrupt sources on the SYS68K/ASCU-1/2 are arbitrated by
the Bus Interrupter Modules which provide one interrupt vector
for each interrupt source.

‘The BIM can be programmed to honour an Interrupt Acknowledge with
the content of its vector register or to send the acknowledge
signal to the interrupt source.

The SYS68K/ASCU-1/2 has three different groups of interrupt
sources:

The first group are interrupt sources, which do not supply an
interrupt vector.

This group must be supported by the BIM which must provide the
interrupt vector. The BIM Control Register has to be programmed
appropriately. Table 7 lists the affected interrupt sources with
interrupt channel and BIM register address offset related to the
Board Base Address.
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Table 7: Non-vectorized Interrupt Sources

Interrupt |Interrupt|Interrupter|Offset- Board Base Address|

Source

TEST
INTERRUPT

REAL TIME
CLOCK

GPIB
CONTROLLER

PROGRAM.
INTERRUPT

PROGRAM.
INTERRUPT

PROGRAM.
INTERRUPT

PROGRAM.
INTERRUPT

PROGRAM.
INTERRUPT

PROGRAM.
INTERRUPT

PROGRAM.
INTERRUPT

PROGRAM.
INTERRUPT

Channel
Number

Devic

e

* ONLY INCLUDED ON THE ASCU-2
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The second group is an Interrupt Source, which always supplies
its own vector when it honours an Interrupt Acknowledge Cycle.

This interrupt source 1is the Multi Protocol Communication
Controller (MPCC 68561).

The MPCC has three vector registers:

- Receiver Interrupt Vector Number Register (RIVNR)

- Transmitter Interrupt Vector Number Register (TIVNR)

- Serial Interrupt Vector Number Register (SIVNR)

As the MPCC always serves an interrupt acknowledge cycle with one
of its own vectors, the BIM has to be programmed for an external
interrupt acknowledge response.

The register address assignment of the MPCC interrupt source 1is
shown in the table below:

Table 8: Vectorized Interrupt Source

| Interrupt | Interrupt | Offset to Board Base Address |
| Source | Channel | BIM 2 | MPCC |
l | Number T T T |
| | | Control| Vector | Vector Register |
| I | Register|Register| |Byte |word |
} l | | IMode |Mode }
| | l | l | | |
I MPCC | 7 | $115 |not used|RIVNR:| $005| $225]|
I I I I |TIVNR: | $00D| $@2D|
| | I l : |

| | I | I

:SIVNR $@15; $@35:

- ——— - —— D — - — - D - - - S - - - —— e — — - —— — — - — - —— — — - - — — - - - — -
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The third group of interrupt sources can be enabled or disabled
of providing the interrupt vector. The user can therefore choose
whether the interrupt source or the BIM provides the vector.

The two independent interrupt sources belonging to this group
reside in the Parallel Interface/Timer Module PI/T 1 (68230).

The timer has one interrupt vector available which is
programmable in the 8-bit wide Timer Interrupt Vector Register of
the PI/T 1 device. If the timer is enabled to support the
vectored interrupt, the BIM must not provide the interrupt
vector.

Table 9 shows the timer interrupt channel address assignment
(offset to Board Base Address)

Table 9: Optional Vectorized Interrupt Source 1

|
|
| Interrupt|Interrupt| BIM 1 | PI/T 1 |
|
|

Source | Channel |Control Reg.|Vector Reg.|Timer Interrupt]

| Number | | |Vector Register]|

e e et |
| |

| 2 $103 $10B not used |

I | I I
| | I |
| TIMER |---=----- |-mmmmmmee - e e |
I } { } TIVR:$063 I

The Port Interrupt of the PI/T 1 device has one associated vector
register, but it represents four consecutive vector numbers. As
the BIM can only provide one vector for the Port Interrupt, it is
recommendable to handle the BIM transparent, always selecting the
external vector generation of the PI/T 1 device.

Table 1% shows the Port Interrupt channel address assignment
(offsets to Board Base Address).

Table 1@: Optional Vectorized Interrupt Source 2

|
|
| Interrupt|Interrupt| BIM 1
|
|

I PI/T 1 I

Source | Channel |Control Reg.|Vector Reg.| Port Interrupt|

| | Number | |vector Register}
I | | | | |
| | 1 I $101 |  $169 - | not used |
| PORT |=—-m—ee——- | =mm e R | s e I
| INTERRUPT | 1 I $101 | not used |  PIVR: $@4B |



5. Utility Signal Handling

The SYS68K/ASCU-1/2 handles the wutility signals SYSRESET*,
SYSFAIL* and ACFAIL* which are provided by the Utility Bus, and
supply initialization and diagnostic capabilities for a VME/P1914
standard system.

5.1 The SYSRESET* Signal

The SYS68K/ASCU-1/2 board can be configured to drive the

SYSRESET* signal line or not to drive it. Figure 10 outlines the

jumper location diagram Bl6 with which the function can be

selected.

Jumper Bl6 inserted -> SYSRESET* is driven to the VMEbus
removed -> SYSRESET* is not driven to the VMEbus

The SYSRESET* signal is driven to the VMEbus by default during
manufacturing.

The SYSRESET* Bus signal is always received by the board and
resets each of the devices described in the following table.

Table 11: RESET on the ASCU-=1/2

Abbreviation Device
BUS INTERRUPTER MODULE 1 BIM 1 68153
BUS INTERRUPTER MODULE 2 . BIM 2 68153
. BUS INTERRUPTER MODULE 3 BIM 3 68153 *
BUS INTERRUPTER MODULE 4 BIM 4 68153 *
PARALLEL INTERFACE/TIMER MODULE 1 PI/T 1 68230
PARALLEL INTERFACE/TIMER MODULE 2 PI/T 2 68230 *
MULTI PROTOCOL COMMUNICATION CONTROLLER MPCC 68561
GENERAL PURPOSE INTERFACE BUS CONTROLLER GPIB 7210 *
REAL TIME CLOCK _ RTC 58167A

* included only on the SYS68K/ASCU-2.
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The whole SYSRESET* exception signal handling is performed by the
POWER MONITOR MODULE. It generates a SYSRESET signal during
power-up sequence, and monitors five reset sources. If any of
the five sources becomes active, the Power Monitor Module asserts
the SYSRESET* signal 1line (providing that Jumper B1l6 is
inserted) .

The five reset sources are:
1) The RESET switch on the FRONT PANEL,
2) An optional switch connected to the P2 connector pins A2@,

A21, A22. This switch should be connected in the following
way: :

A\

P2

Connector
RESET-Switch
o ) RESET-A —
1
| D e ! GND —/ A20
i RESET-B A2
! ; : ] a2

To enable the function switch, the jumper B9 has to be
removed. If there is no switch connected, the jumper must be
plugged in. This is the default condition during
manufacturing.

Figure 1@ outlines the location diagram of the Jjumperfield B9
on the board.
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The SYSRESET Jumperfield Bl6 and the Jumperfield B9

19

Figure

for the External Reset Switch Connection
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3) A second optional RESET switch can be connected to the P2

connector - PIN A2. This pin is a TTL-compatible input and
generates a reset execution if the switch closes the pin to
ground.

This pin 1is a double function pin also providing a signal
ground for the Data 1 line of the CENTRONICS Interface, which
is installed on the board. Therefore, selecting the function
of the second optional RESET switch or the Centronics
Interface, the jumper B3¢ has to be changed according to the
following table.

Figure 11 shows the location diagram for Jumperfield B3g.

Jumperfield B30

[
N
w

|
Jumperfield B3g |
Connected Pins |
____________________________________________________________ |
|

* default condition
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Figure 11: Jumperfield B3@ for Selection of the Centronics

Interface/second Optional RESET Switch
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4)

5)

A software programmable SYSRESET* execution is provided by the
SYS68K/ASCU-1/2.

The function is directed by the signal PB7 of the PI/T 1
Parallel Interface, and can be activated if the PB7 signal is
set to a logical @ (low state).

This function becomes inactive after the SYS68K/ASCU-1/2 board
has been reset.

If the board does not drive the SYSRESET* signal to the
VMEbus, the programmable reset function has no effect on the
on-board devices.

More information about the programming of this function is
available in chapter 7 "Software Control".

Reset after ACFAIL* detection.

This function can be enabled or disabled by inserting or
removing the jumper Blg.

In default, the Reset after ACFAIL* detection function 1is
enabled with an inserted B1l@g jumper.

Figure 12 shows the location diagram of the jumper Blg.
Detailed information about reset after ACFAIL* detection 1is

given in section 5.3, "ACFAIL* Signal", and chapter 8, "Power
Monitor Module".
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5.2 The SYSFAIL* Signal

The SYSFAIL* signal line is monitored by the SYS68K/ASCU-1/2 and
the status of the line is shown by the red SYSFAIL LED, mounted
on the Front Panel. Additionally, a second LED can be connected
to the P2 Connector Pin €23 and Pin C24.

Pin C24 provides the signal level for the second LED and Pin C23
sources the supply current. The LED is directly connectable
without using an external resistor.

The SYSFAIL* signal line is used for system diagnostics and may
be driven by any system module able to detect faults.

The SYS68K/ASCU-1/2 provides an Interrupt Request generation to
the VMEbus after the board has received the signal line at low-
state.

The interrupt level and the vector is fully software programmable
through the control register and the vector register of a Bus
Interrupter Module (BIM).

The following table shows the offset of the two BIM registers to
the Board Base Address.

Interrupt | Interrupt |Interrupter|Offset to Board Base Address]|
Source | Channel | Device I e |
Number | |Control Reg. | Vector Reg. |

1)
=
n
&)
b
—
L“
*
IS
vy}
i~
=
'-l
»
H
Q
<
0
P
(]
trj

For the initialization of the registers, please refer to section
4.1 "Programming of the BIM on the ASCU-1/2" and section 4.3
"Interrupt Vector Structure'.
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5.3 The ACFAIL* Signal

The SYS68K/ASCU-1/2 provides the connection of an external power
fail signal on two pins of the P2 Connector. This power fail
signal is typically driven by the System Power Supply to indicate
AC power failure.

The board drives the power fail signal to the VMEbus ACFAIL* line
and receives the signal from this open collector bus line.

The ACFAIL* 1line 1is always received by the ASCU-1/2 board,
therefore, the 1line can also be driven by another board in the
system.

The external power fail signal can be connected to the ASCU-1/2
board at the following pins on Connector P2:

Connector P2 - Pin Al

Pin A27

The Pin Al of the P2 Connector is a double function pin and also
provides the signal ground for the DATA STROBE signal of the
Centronics Interface.

A Jjumper on the Jumperfield Bl2 selects the Al pin either as a
power fail input pin or a signal ground for the Centronics
Interface Data Strobe line.

In the default jumper setting during manufacturing the Al pin
functions as signal ground.

The following table lists the Bl2 jumper settings for these two
functions.

PIN Al Function | Jumperfield B12|
| connected PINs |

Centronics I.F. |

Data Strobe Signal GND |
PIN Al -1 e e —— | e I

-->| Power Fail |

| Input-Pin |

* Default jumper setting.
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Pin-Out of Jumperfield B1l2

| [ [
I | I
l 1 | 2 | 3
| | |
|| | |

To adjust a Power Fail signal which is either true on low state
() or on high state (1), Jjumperfield Bl3 is provided on the
board. The possible jumper settings given in Table 12 determine
the active level of the two power fail input pins at Connector P2
Pins Al and A27.

If there 1is no Power Fail signal attached to the Dboard, the
jumper settings on B1l3 has to be either the default one, or the
jumper has to be removed. A removed jumper .will hinder the board
from reacting on the external Power Fail signal.

The location of B1l3 is shown in Figure 12.

Table 12: The Power Fail Signal Level

| |
| Power Fail Signal l Jumperfield B13 |
l I Connected Pins I
|

|
|
|
|
|
: Active high = 2 -3 |
|
| |
: Disabled function {

* default jumper setting.

Pin-Out of Jumperfield B1l3:
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When the ASCU-1/2 board receives the ACFAIL* line asserted, it
will latch the signal and execute the following functions:

- turning on the red ACFAIL LED on the front panel
- requesting an interrupt to the VMEbus (if programmed)

- triggering a time-out counter which drives the SYSRESET* line
low after a selectable delay.

The latched ACFAIL* signal is readable via the PB5 Port terminal
of the Parallel Interface Timer Module 1/Port B (PI/T 1, location
J37). The latch can be cleared if the PB6 terminal of the PI/T 1
device is programmed as a low status output, providing that the
ACFAIL* signal line is not still asserted.

This feature allows the system software to distinguish between
occurring short AC-power drop-outs and longer power failure
periods, which require an appropriate data saving reaction.

After the power-up sequence, both terminals PB6 and PB7 of the
PI/T 1 are programmed as inputs and carry high level.

If the latched ACFAIL* signal is cleared, the ACFAIL LED on the
front panel will also turn off.

A second external LED for an ACFAIL display is connectable on the
P2 connector Pin C26 and C25. Pin C26 provides the signal level
and C25 the LED supply voltage. The circuitry includes a pre-
register which supplies a source current of 5@mA.

The Interrupt Request caused by the latched ACFAIL* signal 1is
handled by the BIM 1 device and has to be enabled by programming
the appropriate Control and Vector register of the BIM (please
refer to chapter 4.1 and the Data Sheet of the Bus Interrupter
Module) .

Table 13 outlines the offset of the corresponding BIM Register to
the Board Base Address.

Table 13: ACFAIL* Interrupt Channel Address Assignment

Interrupt | Interrupt | Interrupt |Offset to Board Base Address|
Source | Channel | Device O e s T |
| Number | |Control Reg. | Vector Reg. |

Y
0O
g
>
H
=
*
w
w
HH
4
-
w
'..-l
S
(8, ]
W
’—l
S
o
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If the ASCU-1/2 detects the ACFAIL* line to be asserted, it will
drive the SYSRESET* signal line low after a defined time.

This feature is enabled with an inserted jumper at Bl@.
The delay Dbetween the ACFAIL* and the SYSRESET* transition is
jumper selectable in the range of 2ms to léms. The selection is

made by an inserted jumper in Jjumperfield Bl5.

Figure 12 shows the location of the jumperfield B19 and B15.

Table 14: Delay of SYSRESET*/Generation after ACFAIL* Detection

| I |
| Delays | Jumperfield B15 |
| | corresponding Pins |
et | ——mm e - l
| | I
I 2ms } 1 -8 ;
I 4ms } 2 -7 }
} 8ms ; 3 -6 * |

|
I 16ms I 4 -5 I
I l |

T - — - - — — - —— —— — — — - - — — — — — — - - — - ——— — — = = - = —

* default jumper setting

Pin-Out of Jumperfield B15:

| mmm e I
| I
I 2 7 |
| |
e |
I |
I 3 6 |
| I
| mmm e I
| I
I 4 5 |
I |
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6. Functional Groups on the SYS68K/ASCU-1/2

The SYS68K/ASCU-1/2 can be considered to consist of the following
functional groups:

- Software Control of Board Features
- Power Monitor Module

- SYSCLOCK DRIVER

- Bus Arbiter

- Bus Timer

- Serial Interface

- Centronics Interface

- Real Timer Clock

- Test Interrupt

- User Interrupt 1

- Timer Interrupt

- IEEE-488 GPIB Interface (only on ASCU-2)
- User Interrupts 2-5 (only on ASCU-2)
- Programmable Interrupts (only on ASCU-2)
- Bus Clear Timer (only on ASCU-2)

Some of the functional groups consist of one device while others
are distributed to several devices e.g. the IEEE-Interface.

Table 15 shows this distribution of the Functional Groups
realized in conjunction with the devices on the board.
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The SOFTWARE CONTROL of BOARD FEATURES is provided by two Parallel
Interface/Timer Modules (6823@) PI/T 1 and PI/T 2. The port
terminals are used to control and steer functional groups on the
board.

The POWER MONITOR MODULE handles the SYSRESET¥*, ACFAIL* and
SYSFAIL* utility bus lines. It is assigned two interrupt channels
of the BIM device (Channel 4 and Channel 3). Channel 4 is driven
by the SYSFAIL* 1line, Channel 3 is assigned to the ACFAIL¥*
function. Two port terminals of the PI/T 1 device have control of
the latched ACFAIL* signal, which can be read as well as cleared.
The programmable SYSRESET* generation is performed by another port
terminal.

The SYSCLOCK DRIVER MODULE provides a 16MHz frequency which can be
used as a known system time base. It can be considered as an
autonomous module as well as the BUS ARBITER, which provides an
efficient allocation method of the Data Transfer Bus to several
bus masters.

The BUS TIMER functional group is controlled by the PI/T 1 device.
Five signal lines of Port B (PB@-4) select the desired bus time-
Out .

The same Parallel 1Interface/Timer Module PI/T 1 provides the
standard CENTRONICS INTERFACE for printer connection. Interrupt
generation 1is supported Dby the H1 handshake input, which is
connected to the Data Acknowledge signal line of the Centronics
Interface. The assigned Interrupt Channel is Channel 1.

The REAL TIME CLOCK can force an interrupt to the VMEbus via the
Interrupt Channel 6.

The TEST INTERRUPT function can be enabled by the initialization
of Interrupt Channel 5.

The USER INTERRUPT 1 line is connected to the H3 input of the PI/T
1 device and uses the same interrupt channel (Channel 1) as the
Centronics Interface and the USER INTERRUPTS 2-5. A distinction
between the Centronics Interface interrupt request and the
Peripheral User Interrupt 1 request can be made by using the
vector generating mode of the Port Interrupt. The source of the
Peripheral User Interrupt 2-5 has to be identified by a polling
software routine.

The TIMER INTERRUPT function is a part of the PI/T 1 device and
generates the interrupt request over Channel 2.

The IEEE-488 GPIB INTERFACE is supported by the 2nd PI/T device.
The talker/listener address is Jjumper selectable and can be read
via Port B pins PB@ to PB4 of PI/T 2. 1If the signal pin of PC7 is
programmed as an input, the status of T/L switch 3 is readable.
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Port A of the PI/T 2 device provides eight independent software
PROGRAMMABLE INTERRUPTS. Each of these interrupt sources is
assigned a unique interrupt channel.

The BUS CLEAR TIMER function consists of the timer module on the
PI/T 2 device. The input pin PC2 triggers the counter to generate
the Bus Clear signal on PC3 after a software programmable time.

Table 15 gives detailed information on how each of the functional

groups is distributed over PI/T 1, PI/T 2, the 16 Interrupt
Channels and individual parts.
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Table 15: Functional Groups Distribution

|
| FUNCTIONAL GROUPS
|
|

{ SOFTWARE
| Programmable
| Programmable
| Programmable
| Programmable
| Programmable
| Programmable
| Programmable
| Programmable
|GPIB Address
|GPIB Address
|GPIB Address
|GPIB Address
|GPIB Address
| BCLR* Timer

| BCLR* Timer

| BCLR* Timer

| BCLR* Timer

| BCLR* Timer

CONTROL

Interrupt
Interrupt
Interrupt
Interrupt
Interrupt
Interrupt
Interrupt
Interrupt
Bit D1
Bit D2
Bit D3
Bit D4
Bit D5

|GPIB Direction Control
|status T/L Switch

|Bus Timer oOut Data Cycle|PBg|
|Bus Timer Out Data Cyclel|PB1|
| Bus Timer Out Data Cycle|PB2|
| Bus Timer Out IACK Cycle|PB3]
| Bus Timer enable/disable|PB4]|

|ACFAIL* latched
|ACFAIL* IRQ cleared
| RESET programmable

| mmm e o
| POWER MONITOR MODULE

|ACFAIL* latched
|ACFAIL* IRQ cleared

| RESET programmable
|ACFAIL* Interrupt Req.

| SYSFAIL* Interrupt Req.

I
I
| e e e
I
I

PI/T 1| P1/T 2|Bus |other
(337)|1 (J47)|Interrupter|Device
|—=eeem |—mmmm—e |Module

|pIN|lI/0lPIN|I/O|Channel No.l|

I

|

|

|

|

|

|

|

| | | | |
| | | | |
I | lpagl o | CH 9 I |
| | Ipall o | CH19 I |
I | Ipa2l o | CH11 | |
I I lpa3| o | CH12 [ |
| | lpasal o | CH13 I |
| | ~ lpas| o | CH14 | |
| | lpa6l o | CH15 | |
| | IpAa7] o | CH16 | |
| I IpBgl 1 | | |
| I IpB1l 1 | I |
I | IpB2| 1 | | |
I I IpB3| 1 | | |
| I |pB4]| 1 | | |
| I |lpcol o | | |
| I lpcil o | I |
| | lpc2] 1 | I |
| I Ipc3l o | | I
I I lpcal o | | |
| I lpcel o | | |
I I Ipc7! 1 | | I
o | I | | I

o | | | | |

o | l | | |

o | | | I |

o | I | | |

IpB5| I | | | | I
IpB6| O | I | | |
IpB7| O | | I | |
| I | I | I

el el Bt B B |
| I | I | |

I | | | | |
PB5| I | I | | |
PB6| O | | | | I
pB7| O | | | I |
| I I I CH 3 I I

| | I | CH 4 I |

el e B Bl Dt | mmm e |
| | | | | Individuall

| | | I |parts |

el il e Bl D B |
I | I | | Individuall

| | | | |parts |



Table

15 cont'd

l
l
I
|
I

| BU
I

| Bus
| Bus
| Bus
| Bus
| BUS
[
| SE
|

| Inte

S TIMER

Time-Out Data Cycle
Time-Out Data Cycle
Time-Out Data Cycle
Time-Out IACK Cycle
Time enabled/disabld

RIAL INTERFACE

rrupt Request

| CENTRONICS INTERFACE

|

| Inte
| pata
| pata
|Data
| Data
|Data
| Data
| Data
|Data
| ACKN

rrupt Request

ONOU WD

LG

| DATA STROBE

| BUSY
| PE

| sLcT
IERRO

R

| REAL TIME CLOCK

;Inte
-
IInte
i“a;

| Inte

rrupt Request

ST INTERRUPT
rrupt Request

ER INTERRUPT 1

rrupt Request

|USER Interrupt 1

[
: TI

| Inte

MER INTERRUPT

rrupt Request

PI/T 1| PI/T 2|Bus
(J337) |

HHHHOHOOOOOOO0OO

| Module
|PIN|I/O|PIN|I/O|Channel No.|

|other

|
(J47) | Interrupter|Device }
|

| Individual|
| Parts

---------- |
|
MPCC (J55) |

RTC 58167A]
(J58) }
Individual|
Parts

I
I
I
|
I
I
I
l
l
l
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I
I
I
I

PI/T 1| PI/T 2|Bus |
(337)] (J47)|Interrupter]|
------- | ======<|Module |
|pIN|I/0lPIN|I/OlChannel No.|

Other
Device

IEEE-488 GPIB INTERFACE

|
| (onl
|

y on ASCU-2)

| Interrupt Request

|GPIB
|GPIB
|GPIB
|GPIB
|GPIB
|GPIB

Address Bit
Address Bit
Address Bit
Address Bit
Address Bit

Direction Control

|status T/L Switch

D1
D2
D3
D4
D5

USER INTERRUPT 2-5

|
| (onl
|

| Inter
|User
|User
|Uuser
|User

(onl

| BCLR*
|Trigg
| BCLR*

y on ASCU-2)

rupt Request
Interrupt
Interrupt
Interrupt
Interrupt

b wN

y on ASCU-2)

CLEAR TIMER

Mode Select
Mode Select
Mode Select
er input
signal

PROGRAMMABLE INTERRUPTS

I | | | |
| | | | |
I | | | |
| | | | CH 8 |
I | IlpBgl 1 | |
| | IpB1| 1 | I
I | IpB2] 1 | |
| | |pB3| 1 | |
| | IpB4| 1 | |
| | lpcel o | I
I | lpc7! 1 | |
| | | | | |
B B Rl el e T T e |
| | | | | |
| | | | | |
| I | | | |
Ipcs| o |pcs] o | CH 1 |
| | lH1 | 1 | |
| I lg2 | 1 | |
| | g3 | 1 | |
| | g | 1 | |
| I I | | |
e e R e B I
| I | | | |
| | I | | |
| | I | | I
| I lpag| o | CH 9 |
| | lpall o | CH10 |
| | Ipa2l| o | CH11l |
| I |pa3| o | CH12 |
| I |pa4| o | CH13 |
| | lpas| o | CH1l4 |
| | |pa6l o | CH15 |
| | |pa7] o | CH16 |
I | | |
| | | |
I | | I
| | | |
| | | I
| | | |
| | | |
| | | |
I | | I
l | I |

7210

(J41)

- ——————— — — - —— —— ——— —— - — - — — — — - —— - — - - - — — - - — — —— — ——— ——— - -
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7. Software Control

Powerful software control of the functional groups on the
ASCU-1/2 is provided by the two Parallel Interface/Timer Modules
(6823¢) PI/T 1 and PI/T 2.

The software control function is performed by programming I/O
pins of the PI/T devices to be output and to drive them to a
logical 1 or 4. The reset situation is that all I/0 pins of the
pit devices are in the high independence state (Input Mode), and
internal or external pull-up registers grant a logical 1 (high
level).

The PI/T device consists of two logically independent parts: the
parallel ports and the timer.

The timers of the PI/T 1 and PI/T 2 represent the functional
groups "TIMER INTERRUPT" and BUS CLEAR TIMER". A description of
these groups follows in the corresponding chapters. The program
example which initializes the software control in this chapter
will also activate the timers.

7.1 Addressing of the PI/T devices

The two parallel interface/timer modules allow only byte
transfers on the lower data bus (D@-D7). The register access to
the PI/T can only be performed at odd addresses.

The devices have the following offset related to the Board Base
Address:

PI/T 1

$040

PI/T 2 $980

Provided that the Board Base Address is $B@2099 (default
condition during manufacturing), the first register of the PI/T 1
device has the absolute access address $B@29041 and PI/T 2 $B92981
(Port General Control Register).

All registers are readable and writeable and can be accessed
directly. The PI/T device features a flexible port mode
structure which is selectable by writing to the control registers
of the PI/T.

The Bit I/O0 Mode allows all port terminals to be programmed and
controlled irndependently. The software control function is
performed by writing @ or 1 to the corresponding bit locations of
the PI/T data registers.

For further information, please refer to the programming example
at the end of this chapter as well as the chapter entitled "Board
Register Summary", and the data sheet.

Table 16 gives all the I/0 pins involved in the software control
function. A detailed description of the control can be found in
the chapters for the appropriate functional groups.
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Table 16: Software Controlled I/0O Pins

I I [ I |
| Device | Port | In/Out | Affected Functional Group / Signal |
E |1/0 Pin |Function| {
I | | | |
| p1/T1 | PR O | OUT |BUS TIMER / Time Out for Data Cycle |
| | pB1 | OUT |BUS TIMER / Time Out for Data Cycle |
| | pB 2 | OUT |BUS TIMER / Time Out for Data Cycle |
| | pB 3 | OoUT |BUS TIMER / Time Out for IACK Cycle |
| | pPB 4 | OUT |BUS TIMER / enabled - disabled |
| | pB 5 | IN | POWER MONITOR MODULE/ACFAIL* SIGNAL |
| | pB 6 | OUT |POWER MONITOR MODULE/ACFAIL* SIGNAL |
: } PB 7 I ouT {POWER MONITOR MODULE/SYSRESET* SIGNAL{
| —————- | e fmmm e R |
I I | I |
| pz/T 2| PA O | OUT |PROGRAMMABLE INTERRUPT / CHANNEL 9 |
I | pAa 1 | OUT |PROGRAMMABLE INTERRUPT / CHANNEL 10 |
I | pAa 2 | OUT |PROGRAMMABLE INTERRUPT / CHANNEL 11 |
I | pa 3 | OUT |PROGRAMMABLE INTERRUPT / CHANNEL 12 |
| | pA 4 | OUT |PROGRAMMABLE INTERRUPT / CHANNEL 13 |
| | pA 5 | OUT |PROGRAMMABLE INTERRUPT / CHANNEL 14 |
I | pa 6 | OUT |PROGRAMMABLE INTERRUPT / CHANNEL 15 |
{ ; PA 7 } ouT =PROGRAMMABLE INTERRUPT / CHANNEL 16 ‘
I | pco | OUT |BUS CLEAR Mode Select / MODE 1 I
I | pc1 | OUT |BUS CLEAR Mode Select / MODE 2 |
I | pc 4 | OUT |BUS CLEAR Mode Select / MODE 3 |
| | pc 2 | IN | BUS CLEAR TIMER /Trigger Input Signall
| | pc 3 | OUT |BUS CLEAR TIMER /BCLR* Signal Genera.|
I | pB @ | IN | IEEE-488 GPIB I.F./Address Bit D1 |
| | pB 1 | IN | IEEE-488 GPIB I.F./Address Bit D2 |
I | pB 2 | IN | IEEE-488 GPIB I.F./Address Bit D3 |
| | pB 3 | IN | IEEE-488 GPIB I.F./Address Bit D4 |
| | pPB 4 | IN | IEEE-488 GPIB I.F./Address Bit D5 |
I | pc 6 | ouT |IEEE-488 GPIB I.F./Direction Control |
{ : PC 7 { IN | IEEE-488 GPIB I.F./Status T/L Switch }
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Programming Example
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*

* PROGRAMMING EXAMPLE

*

Je e K de K de de Kk e de Kk de K g e K ke de de de de e de e de e de e de de de de de de Je Je de de Je de de de Je e de de e de de de Je Je e de Je e de de de Je de ke de de do de de de Kk he ke kK
*

* The example contains the following subroutines:

* - INITASCU2 Initializes Functional Modules:

* BUS TIMER 32 us for DATA and IACK cycles
*

* BCLR*Generation mode: Arbiter or Timer output
* BCLR*Timer functions as watchdog counter
*

* - TIMERIRQ periodical Interrupt Generation through Timer
* Interrupt

*

* - PIRQINIT Initializes PI/T 2 to Bit I/O-mode for

* Programmable Interrupt Generation

*

* - PROGIRQ Programmable Interrupt subroutine

B e e s > > . - - - — — - - — -

ASCUBASE: EQU $B@2000 ; BASE ADDRESS OF ASCU-2

*
*

*PI/T Register offsets:
*

*parallel I/0 section

PGCR: EQU $O1
PSRR: EQU $03
PADDR: EQU $a5
PBDDR: EQU $Q7
PCDDR: EQU $29
PIVR: EQU $9B
PACR: EQU $OD
PBCR: EQU SOF
PADR: EQU $11
PBDR: EQU $13
PAAR: EQU $15
PBAR: EQU S17
PCDR: EQU $19
PSR: EQU $1B
*Timer section

TCR: EQU $21
TIVR: EQU $23
CPR: EQU $25
CNTR: EQU $2D
TSR: EQU $35
*

*

*Offsets for BIM register address calculation
*
BIMCONTR: DC.W $121
DC.W $123
DC.W $125
DC.W $127
DC.W $131
DC.W $133
DC.W $135
DC.W $137
*
VECTOR: EQU $40 ;Timer Interrupt Vector
EVEN
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Programming Example cont'd.

4+ % * *

INITASCU2:

PIRQINIT:

MOVEM.L A@-A3/D@,-(A7) ;push registers to save
LEA.L ASCUBASE,AQ ;Board Base Address->A0
LEA.L $40(AQ),Al . ;Device Base Address PI/T 1
LEA.L $80(AQ),A2 ;Device Base Address PI/T 2
BCLR.B #7,PGCR(Al) ;Bit 7 of PGCR cleared
BCLR.B #6,PGCR(Al) ;Bit 6 of PGCR cleared
BSET.B #7,PACR(Al) ;Set PI/T 1 to the Bit I/0 -
BSET.B #6,PBCR(Al) ;mode
MOVE.B #SEE, PBDR(Al) ;BUS TIMER set to 32 us DATA-
MOVE.B #$DF, PBDDR(Al) ;and IACK=-cycle
MOVE.L #$1099,D0 ;WATCHDOG counter
MOVEP.L D@,CPR(A2) ; for
MOVE.B #SF3,TCR(A2) ;BCLR* Timer
MOVE.B #SFD,PCDR(A2) ;s BCLR-Mode
MOVE.B #$5B, PCDDR(A2) ;selection
MOVEM.L (A7)+,AQ0-A3/D@ ;pop saved registers
BSR.S PIRQINIT ;Subroutine to initialize

;PI/T 2 for programmable

; IRQ-generation
RTS
MOVEM.L A@-A2,-(A7) ;push registers to save
LEA.L ASCUBASE, AQ ;ASCU=-2 Board Base Address->AQ
LEA.L $80(AQ) ,A2 ;PI/T 2 Device address ->A2
BCLR.B #7,PGCR(A2) ;Set PI/T 2 to
BCLR.B #6,PGCR(A2) ;Bit I/0 mode
BSET.B #7,PACR(A2) ;
MOVE.B #@@,PADR(A2) ;Port A pins -> output
MOVE.B #SFF,PADDR(A2) ;Port A pins -> low
MOVEM.L (A7)+,A0-A2 :pop saved registers
RTS
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Programming Example cont'd.

K e e o e e e e o o e pp—— - -

* Subroutine for periodical TIMER-INTERRUPTS and IRQ-CHANNEL-2
* Initialisation: TIMERIRQ
*
*
TIMERIRQ: PEA.L  SERVICE(PC)
MOVE.L (A7)+,VECTOR*4
*
MOVEM.L A@-Al/D@-D1,-(A7) ;s PUSH REGISTERS TO SAVE
LEA.L ASCUBASE,AQ ;s BOARD BASE ADDRESS =-> AJ
LEA.L ASCUBASE+S$40,Al ;PI/T1 DEVICE BASE ADDRESS =->Al
MOVE.B #VECTOR,D1 s INTERRUPT VECTOR NUMBER =-> D1
MOVE.B D1,TIVR(Al) ;VECTOR -> TIMER INT.VECT.REG
MOVE.L #$600,D9 ;s COUNT VALUE
MOVEP.L D@,CPR(Al) ;s LOAD COUNT PRELOAD REGISTER
MOVE.B #S$Al,TCR(Al) ;PERIODIC INTERRUPT GENERATOR
MOVE.B #$1,TSR(Al) H
MOVE.B #$36,$103(AQ) ;BIM INIT: EXTERNAL VECTOR
* ) ; IRQ-LEVEL 6
T MOVEM.L (A7)+,AQ-Al/D@-D1 ;POP SAVED REGISTERS
RTS
* TIMER INTERRUPT SERVICE ROUTINE: SERVICE
*
*
SERVICE: MOVEM.L Al/D@,-(A7) ;SAVE REGISTERS
LEA.L ASCUBASE+$40,Al . :PI/T1 DEVICE BASE ADDRESS ->Al
MOVE.B #$Al,TCR(AL)
MOVE.B #$01,TSR(Al) ;CLEAR ZDS STATUS BIT
*
MOVEM.L (A7)+,Al1/Dg@
RTE
* —_—
* SUBROUTINE: PROGIRQ
* This subroutine initiates an Interrupt Request to the VMEbus by
* searching a free IRQ channel (channel 9 - 16).
* The interrupt vector must be stored in D@ (@9-FF), the desired
* interrupt level must be stored in D1 (1-7).
* Before this Subroutine can be called, the SYS68K/ASCU-2 has to be
* initialized by the INITASCU2 subroutine.
s
*
PROGIRQ: MOVEM.L D2-D3/A@-A5,-(A7) ;push registers to save
LEA.L ASCUBASE,AQ ;Board Base Address =>AQ2
LOOP: LEA.L BIMCONTR(PC),A4 sBIM IRQ channel table
LEA.L $10(A4),A5 ;End of IRQ channel table
NEXT: MOVE.W (A4)+,D3 sRead Offset
BSET.B #7,9(Ag,D3) ;Test and Set BIM channel
BEQ.S IRQCHAN ;:Free channel found
CMPA.L A4,AS ;compare if last channel
BNE.S NEXT :next channel
BRA.S  LOOP ;unfinite loop to wait for
* ; free channel
IRQCHAN: MOVE.B D@g,8(Ag,D3) ;write vector
MOVE.B #$D8,D2 . ;control byte construction
OR.B D1,D2 :
MOVE.B D2,9(Ad,D3) ;write control byte
MOVEM.L (A7)+,D2-D3/A@-A5 ;pop saved registers
RTS
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8. Power Monitor Module

The SYS68K/ASCU-1/2 board is equipped with a Power Monitor Module
which executes an orderly shut-down of a system after an AC power
failure has been indicated by an asserted ACFAIL* bus line.

The indication of a power failure may be provided by the system
power supply whose Power Fail signal line can be attached to the
P2 connector of the ASCU-1/2.

Figure 13 shows this arrangement in a system block diagram.

The connection of the Power Fail signal of an external source and

the P2 connector is described in section 5.3 "The ACFAIL*
Signal".

Figure 13: System Block Diagram

P1014 Backplane

ACFAIL * SYS RESET *

SYS68K/ASCU-1/2

Power
Monitor
Module

A

+5V FAIL

+5V DC

Power Supply

T

Mains Input
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The Power Monitor Module guarantees a VME/P1014 compatible active
low SYSRESET* signal according to the timing relationship given
in Figure 14.

Figure 14: Power Fail Timing Diagram

/

4.875
+5Vdc POWER

~_°

< 4ms >
MIN

ACFAIL *

¢ 2.ms >l 50ps >
MIN MIN

—> 0 MIN |€&—

SYSRESET* 0.6 ——/

The delay of the ACFAIL* signal transition to the active
SYSRESET* signal is selectable in the range between 2ms and léms.
Please refer to chapter 5.3, "The ACFAIL* Signal".
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8.1 The Reset Generator

The SYSRESET* signal 1is carried out by an on-board reset
generator circuitry which operates above 3V supply voltage. The
SYSRESET 1line 1s driven by the board if the Jjumper Bl6 is
inserted (default condition = jumper B1l6 inserted).

Figure 15 shows a block diagram of the reset structure.

The reset generator will assert its output signal by any of the
following conditions:

a) detection of an ACFAIL* signal transition to low state,
b) closing one of the reset keys,

c) generating a programmable reset,

d) sensing the system supply voltage out of specified range.

N.B. points a) - c) are described in chapter 5 "Utility Signal
Handling".

The reset source of condition d) is provided by the reset
generator itself, containing a precision voltage sensor.

During the power-up procedure the circuit checks the supply
voltage and asserts its output as long as VCC has not reached the
value of the sense voltage.

After VCC has exceeded the threshold voltage, an internal timer
assures that the SYSRESET* line will remain asserted for at least
209 milliseconds. That delay is also provided for all other
reset conditions after they have been removed.

Figure 16 shows the corresponding timing.
Also, when the supply voltage drops under the sense voltage, the

reset generator output becomes active and the SYSRESET* signal
line will be pulled down to low state.
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Figure 15: Block Diagram of the RESET Structure
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Figure 16: Power Monitor System Restart Timing
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The sense voltage is jumper selectable for two values.

If jumper Bl4 is removed (default condition), the sense voltage
is fixed at 4.8v. Inserting the jumper selects a sense voltage
of 4.5V, which should ensue for test purposes only.

The location diagram of jumper Bl4 is shown in Figure 17.
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9, The SYSCLOCK Driver

The SYS68K/ASCU-1/2 is equipped with a SYSCLOCK DRIVER Module
that provides a fully asynchronous 16MHz timing signal on the
utility bus according to the VMEbus/P1@14 specification. The
signal has no fixed phase relationship to/with other timings.

The SYSCLOCK signal 1is a divided clock-frequency which 1is
generated by a quarz oscillator module.

The signal is connected to the backplane via jumperfield B6. If
there is a jumper installed connecting pins 1 and 4, the signal
is driven to the bus. (Default condition during manufacturing.)
Removing this jumper disables the driving of this signal.

Fig. 17 outlines the position of the jumperfield B6.

Caution: According to the VMEbus/P1014 specification, if the
SYS68K/ASCU-1/2 sources the SYSCLOCK signal, the board
has to be installed in slot 1 of the backplane.

Pin-Out of the Jumperfield B6:

| T |
|~ 1 4 |
| |
e |
| |
| 2 3 |
| I
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Figure 18: The SYSCLK Timing Diagram
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13. The 4-Level Bus Arbiter

The SYS68K/ASCU-1/2 is equipped with a functional module for Data
Transfer Bus Arbitration according to the VMEbus/IEEE-P1014
specification.

The VMEbus 1is defined to support multiple bus masters that can
initiate data transfer cycles. Only one board can be Bus Master
at any one time. No other board can become Bus Master before the
current Bus Master has relinquished Bus Mastership.

The VMEbus specification defines a four-level Bus Request - Bus
Grant - Bus Busy handshake mechanism, with an arbitration module
to Dbe located in slot 1 of the VMEbus backplane. The number of
possible bus masters is not limited to the four 1levels, because
the VMEbus backplane supports a daisy chain for the four Bus
Grant signals.

The four 1level Bus Arbiter installed on the SYS68K/ASCU-1/2
supports three jumper selectable types of arbitration:

The Prioritization PRI
Round Robin RRS
Prioritized Round Robin PRR

The selection of the arbitration types is done by different
jumper settings at jumperfield B33, according to table 17.

| T |
1 4 |
Pin-out of Jumperfield B33 | |
I 2 3 |
| |

Table 17: Selection of the Arbitration Type

| | |
| PRI { 1 -4 i
l
I RRS } 2 -3 \ I
|
I PRR } 1 -2 P I
|

* default condition
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If the SYS68K/ASCU-1/2 1is inserted in slot 1 of the VMEbus
backplane, then the Bus Arbiter must be operational. This is the
default jumper configuration on delivery. If the SYS68K/ASCU-1/2
is 1inserted in any other slot, then the Bus Arbiter must not
drive the Bus Grant signals, and the jumper configuration has to
be changed.

Figure 19 shows the pin-out of Jumperfield B26, which determines
the enabled or disabled Bus Arbiter function. The required
jumper settings on B26 are given in Tables 18 and 19.

| |
| 1 9 I
| |
Figure 19: | 2 19 |
I |
Pin-out of Jumperfield B26 | 3 11 |
| |
1 4 12 }
| 5 13 |
| |
} 6 14 :
| 7 15 I
| |
| 8 16 |
| |

Table 18: Jumper Settings for Enabled Bus Arbiter Function

Jumperfield B26 Default
Connected Pins Configuration

2

4 - 12
6 - 14
8 - 16

Bus Arbiter Function

— s ot S S S— —— S S

| |
| |
| |
| |
Enabled : - 19 }
| |
| |
| |

- ——— - - - - - — - - " —— - — D > D —— D  — ——— - - — - — - — W . - - — — — — - —— - -
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Table 19: Jumper Settings for Disabled Bus Arbiter Function

Jumperfield B26 Default
Connected Pins Configuration

I |
| I
| |
| |
Disabled } 9 - 10 }
| |
| |
I |

|
l
| Bus Arbiter Function 11 - 12
I 13 - 14
} 15 - 16

Figure 20 shows the locations of the jumperfields assigned to the
Arbiter function.

Note:Jumperfield B32 is not user selectable, but provided for
test purposes only. No jumpers are inserted by default.

81



The Location Diagram of the Arbiter Jumperfields

Figure 20:
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The VMEbus includes the signal BCLR*.It is the arbiter that
drives this signal and the current Bus Master can monitor it.
Asserting the BCLR* signal means that the Bus Arbiter wishes the
current Bus Master to relinquish Bus Mastership. However,
despite this signal, the Bus Master will relinquish Bus
Mastership only when it wishes to do so itself.

The BCLR* output of the SYS68K/ASCU-2 is equipped with software
programmable timing for more flexibility. Please refer to
chapter 19 "Bus Clear Timer". The BCLR* signal line is driven if
jumper B5 is inserted. This is the default condition.

Caution: The B5 jumper must be removed if the board resides in
any other slot of the rack than slot 1.

Table 2@ describes the BCLR* generation of the SYS68K/ASCU-1.
The BCLR* generation in the various arbitration modes on the
SYS68K/ASCU-2 are described in chapter 19 "Bus Clear Timer".

Table 2¢: BCLR* Generation on the SYS68K/ASCU-1

|Arbitration Mode| Description |
| | BCLR* is asserted if ... |

| | |
I PRI | a higher prioritized Bus Request is pending |
| | |
| | |
| PRR | a level 3 Bus Request is pending |
| (default) | |
| | |
| RRS | any Bus Request is pending |
| I l

There are six LEDs installed on the front panel of the
SYS68K/ASCU-1/2 for visual information about the bus load

situation. They are described in more detail in chapter 3.5,
"Bus Arbitration Status LEDs", as well as in the rest of this
chapter.

Caution: No master can be removed from being master on the
VMEbus. The master should release the bus by itself
sometime. Even if all masters periodically release the
bus, it can happen that some requesters never receive a
grant. This is not a malfunction of the arbiter, but a
logical consequence of the priority structure and of the
daisy chain, if high bus load is accomplished.

Figure 21 shows the Bus Grant Daisy Chain structure on the VMEbus
backplane, and figure 22 outlines the global DTB arbitration
timings.
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Figure 21:

The Bus Grant Daisy Chain
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Figure 22: Global DTB Arbitration Timing
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19.1 The PRI Arbiter

The VMEbus/IEEE-P1014 specifications define the prioritization
algorithm of arbitration. The sequence of priority 1is as
follows:

BR3* has priority over BR2*, BR1*, BRO*
BR2* has priority over BR1l*, BR@¥
BR1* has priority over BR@g*.

Whenever the bus 1is not occupied by a master, or the bus is
released by a master and there is a Bus Request pending, the
arbiter will grant the bus to the master requesting on the bus
request level with the highest priority.

If there 1is a Bus Request pending on a bus request level which
has higher priority than the current Bus Master, then the arbiter
asserts the BCLR* output to signal this situation to the current
Bus Master.

To select the PRI Arbiter, the following jumper configuration has
to be installed at jumperfield B33:

Jumperfield B33:

T 1 -4
Connected pins: 1 - 4

86



1.2 The RRS Arbiter

The VMEbus/IEEE-P1@14 specifications define the Round Robin
arbitration scheme. If this type of arbitration is selected,
then all bus request levels appear to be of equal preference.

The BCLR* signal is driven by the SYS68K/ASCU-1/2 on any bus
request in this type of arbitration. The BCLR* can be
disconnected from the bus line by removing jumper BS5.

To select the RRS arbiter, the following jumper configuration has
to be installed:

Jumperfield B33:

Connected Pins: 2 - 3
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19.3 The PRR Arbiter

The IEEE-P1@14 specification allows 4-level arbiters other than
PRI or RRS. The PRR Arbiter which is jumper selectable on the
SYS68K/ASCU-1/2 is a realization of what is described in section
3-1 of IEEE-P1914.

BR3* has priority over BR2*, BR1*, BRO*
BR2*, BR1l*, and BR@* are of equal preference.

If there 1is a Bus Request pending on BR3* and the bus is
occupied, then the arbiter asserts the BCLR* signal. With this
arbiter, the BCLR* operation is correct with only one master
requesting on BR3*.

To select the RRS Arbiter, the following jumper configuration has
to be installed:

Jumperfield B33:

Connected Pins: 1 - 2

The PRR Arbitration Mode is selected during manufacturing for the
SYS68K/ASCU-1 as well as for the SYS68K/ASCU-2.

The yellow LEDs LEV3, LEV2, LEV1, LEVZ light up according to the
bus request level of the current Bus Master. If the bus is free
and no master is active, then these LEDs are not lit, while the
green Bus Free LED lights up. The pattern in which these
different lights are lit gives visual information on the bus load
situation. The red LED BCLR lights up if the BCLR* signal line
is asserted. All of these lights can only be observed if the
corresponding even is long enough and occurs often enough to be
perceived. If the SYS68K/ASCU-1/2 is inserted in any slot other
than slot 1, then the front panel LEDs light up on a random
basis.
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1l1. The Bus Timer

VME/P1@14 systems contain the BERR* signal line which is used to
indicate an unsuccessful data transfer.

The SYS68K/ASCU-1/2 board provides the supervision of data
transfers on the bus through a BUS TIMER module. It drives the
BERR* line low if an accessed slave board does not respond to the
master within a specified time.

The Bus Timer can be selected to work in various modes. When its
function has been enabled, eight different time-out periods can
be selected for the data transfer cycle. Independent from this
selection 1is the time-out value for Interrupt Acknowledge (IACK)
cycles which may take more time than normal cycles. Two
different time-out values are provided for the IACK cycle.

The Bus Timer functions are software selectable and can be
performed by programming several Port B I/0 pins of the PI/T 2
device to be output carrying logical @ or 1. After reset, all
pins are on high level and the Bus Timer is disabled.

Description of the Port B I/0 Pins

PB@, PBl and PB2: These three output signals select the time-out
value for data transfer cycles according to
table 21.

Table 21: Bus Time-out Values

:Time—out(us) { PB2 PB1 PBO }
| | I
} 8000 } 4} 4} 2 }
| 1 | 2 %} 1 |
I | |
| 2 | 2 1 2 |
| | |
| 4 | 4] 1 1 |
I | |
| 8 | 1 1 4] |
| | |
} 16 ! 1 2 1 }
} 32 { 1 1 1} {
! 64 ; 1 1 1 }
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PB3: This pin selects the time-out values for
Interrupt Acknowledge cycles.

PB3 = @ 128us
PB3 =1 32us
PB4: The PB4 output enables or disables the Bus
Timer function.
PB4 = 0 Bus Timer enabled
PB4 =1 Bus Timer disabled (default

conditions after reset and power-up)

The BERR* signal line is driven by the board if a jumper connects
the pins 2 and 3 of the jumperfield B3. This jumper is inserted
by default.
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12. The Serial I/O Interface

For serial communications a Multi-Protocol Communications
Controller (MPCC 68561) is provided on the ASCU-1/2 board.

The MPCC interfaces a single serial communications channel using
either asynchronous or synchronous protocol. High speed Dbit
rate, separate interrupt vectoring and eight character buffering
optimize the MPCC performance to take full advantage of the
asynchronous bus structure.

Control, status and data are transferred between the MPCC and the
on-board CPU via 22 directly addressable registers. Two First-
In/First-Out (FIFO) registers, for receive and transmit data,
buffer a maximum of 8 characters at a time. This allows more MPU
processing throughput and data security.

The on-chip oscillator drives the internal baud rate generator
(BRG). The BRG in conjunction with two selectable prescalers and
a 16-bit programmable divider, provides a data bit rate up to
4MHz. .

The 48 pin 68561 supports word length (16 bit) or byte length (8
‘'bit) operations.

The mode is controlled by the Protocol Select Register two, bit 7.
After reset the MPCC is initialized in the Dbyte mode. The
address signal A5 of the VMEbus and the upper data strobe signal
DS1* are combined to provide both operations on the board without
any hardware presetting.

The register layout for the byte and word modes is given in
tables 22 and 23.

The relative offset to the Board Base Address ($B@2008) of the
MPCC is $0@99.
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Table 22: The MPCC Address Map in the Byte Mode of Addressing

- e - . D D D - . - T - D D - - D D D D D G D D - D D - D D D - T D T D A D - - — — D - w— T  —— - — = - —

Default Board Base Address: $B@2000

Device Offset: S 099
Default |Regis.| Reset | Label | Description
Addr .HEX|0ffset| Vvalue |

- - " D . T T . T T G = D D T T D D D D D T T D D D W T T T T D D D - T D D W D D T D VD S T - - - D - - D — - —

392001 ; g1 | 0o | MPCRSR | Receiver Status Register
| | |
BO2093 } g3 | -- | MPCRDR | Receiver Data Register
| | l
B@2995 | @5 | @OF | MPCRIVNR| Receiver Interrupt Vector
| | | | Number Register
BO20939 } 29 { 80 ; MPCTSR } Transmitter Status Register
BO200B i 2B ; - | MPCTDR | Transmitter Data Register
l I
Bo20gD | @D | OF | MPCTIVNR| Transmitter Interrupt Vector
| | I | Number Register
B@2011 : 11 | o9 | MPCSISR | Serial Interface Status Reg.
| | I
B@2915 | 15 | @F | MPCSIVNR| Serial Interrupt Vector
| | | | Number Register
B@2@19 { 19 { 4] } MPCPSR1 } Protocol Select Register 1
BY201B } 1B ; 20 } MPCAR1 ! Address Register 1
B@201D ; 1D ; g1 { MPCBRDRI: Baud Rate Divider 1
BO2Q1F { 1F % 29 | MPCCCR | Clock Control Register
, : | |
BO2021 } 21 % g1 } MPCRCR } Receiver Control Register
BO2025 : 25 | oo | MPCRIER | Receiver Interrupt Enable Reg.
| | l
BO2029 } 29 } 21 | MPCTCR | Transmitter Control Register
| I
B@2¢g2D | 20 | o0 | MPCTIER | Transmitter Interrupt Enable
1 | | | Register
B@2031 = 31 } 4] | MPCSICR | Serial Interface Control Reg.
| |
B@20@35 = 35 % 29 } MPCSIER : Serial Interrupt Enable Reg.
B@2039 : 39 { o9 { MPCPSR2 ! Protocol Select Register 2
BO203B { 3B { 20 | MPCAR2 | Address Register 2
| |
B@20@3D } 3D | o9 | MPCBRDR2| Baud Rate Divider 2
| | |
B@203F l 3F { g4 ! MPCECR } Error Control Register
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Table 23: The MPCC Address Map in the Word Mode of Addressing

Default Board Base Address : $B@2000

Device Offset : $ 908 only word accesses allowed
Default |Regis.| Reset | Label | Description
Addr .HEX|Offset| Value |

Bg2@20 | 20 | @1 | MPCRCR | |Receiver Control Register
BO2021 } 21 | @@ | MPCRSR |_|Receiver Status Register
| | |
Bg2@22 | 22 | -- | MPCRDR | |Receiver Data Register
B2023 } 23 | - = {_
|
Bg2024 | 24 | o0 | MPCRIER |  |Receiver Interrupt Enable Reg
B@2025 | 25 | @F | MPCRIVNR| |Receiver Int. Vector No. Reg
| | | I~
B@2g28 | 28 | @1 | MPCTCR | |Transmitter Control Register
B@20@29 } 29 { 80 | MPCTSR | |Transmitter Status Register
| I~
B@202An | 22 | -- | MPCTDR | |Transmitter Data Register
Bg292B | 2B | -- } }_
| |
Bg2g2Cc | 2c | oo | MPCTIER |  |Transmitter Int. Enable Reg
B@202D | 2D | @F | MPCTIVNR| |Trans. Int. Vector No. Reg
| | | I~
BP2038 | 30 | 00 | MPCSICR |  |Serial Interface Control Reg
Bg2931 | 31 | @3 | MPCSISR | |Serial Interface Status Reg
| | | |~
Bg2034 | 34 | o0 | MPCSIER |~ |Serial Interrupt Enable Reg
B@2035 ; 35 | @F | MPCSIVNR| |Serial Int. Vector No. Reg
| | I~ .
B@2¢g38 | 38 | 09 | MPCPSR2 | |Protocol Select Register 2
BO2039 } 39 : @8 | MPCPSR1 | |Protocol Select Register 1
| I~
Bg203A | 3A | o0 | MPCAR2 |~ |Address Register 2
BO203B } 3B § 20 } MPCAR1 | |Address Register 1
=
B@2g3c | 3¢ | 929 | MPCBRDR2|™ |Baud Rate Divider Register 2
B@2@¢3D | 3D | 21 { MPCBRDR1| |Baud Rate Divider Register 1
l | I~
BP2g3E | 3E | 04 | MPCECR | |Error Control Register
B@2¢3F | 3F | 8 | MPCCCR | |Clock Control Register
| | | I~
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Features of the MPCC

- Full duplex synchronous/asynchronous receiver and
transmitter .
- Fully implements IBM Binary Synchronous Communications (BSC)

in two coding formats: ASCII and EBCDIC

- Supports other synchronous character-oriented protocols
ECMA-16, etc.

- Supports synchronous bit-oriented protocols (BOP), such as
SDLC, HDLC/ADCCP, X.25, etc.

- Asynchronous and isochronous modes

- Modem handshake interface

- High speed serial data rate (DC to 4 MHz)

- Internal oscillator and Baud Rate Generator (BRG) with

programmable data rate (up to 38.490@ Baud)
- Direct interface to 68000/68010/68020 asynchronous bus
- Eight-character receiver and transmitter buffer registers

- 22 directly addressable registers for flexible option
selection, complete status reporting, and data transfer

- Three separate programmable interrupt vector numbers for
‘receiver, transmitter and serial interface

- Maskable interrupt conditions for receiver, transmitter and
serial interface

- Programmable microprocessor bus data transfer polled or via
interrupt

- Selectable full/halt duplex, autoecho and local loop-back
modes

- Selectable parity (enable, odd, even) and CRC (control field

enable, CRC-16, CCITT V.41, VRC/LRC)

94



The Serial I/0 Hardware Interface

The MPCC requires driver and receiver circuits to communicate via
standard voltage levels to other equipment. The SYS68K/ASCU-1/2
board contains RS232 and RS422-compatible interface devices to
provide maximum flexibility.

The RS232 interface is realized with one driver IC (1488) and one
receiver IC (1489). The driver IC 3487 and the receiver IC 3486
are installed for the RS422 interface.

Figure 23 shows the complete serial I/0 interface in a Block
Diagram.
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Figure 23:

Block Diagram of the Serial I/0 Interface
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The following handshake/control signals are available on the
MPCC:

Table 24: The Signal Assignment of the MPCC Serial Interface

| Mpcc | MpPCC | Description | Input | Output |
S L S |
I I I I I I
| TXD | 26 | Transmitted Data | | x |
I RXD I 3 I Received Data I X I I
I RTS I 24 I Request to Send - I I X I
I 'CTS I 30 I Clear to Send I X I I
I DTR I 5 I Data Terminal Ready I I X I
I DCD I 5 I Data Carrier Detect I X I I
I DSR I 6 I Data Set Ready * I b I X I
I RXC I 15 I Receiver Clock I X I I
i TXC i 17 i Transmitter Clock * i X i X i

* These signals can be used either as input or output.

With the exception of the RXD and TXD signals, all
handshake/control signals of the MPCC can be connected to the
RS232/422 drivers and receivers by jumpers installed in the
jumperfields B34 and B35.
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Location Diagram of the Serial I/O Interface Parts
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All 1I/0 signals are jumper selectable to the 25 pin female D-Sub
connector (P3), located on the front panel.

The Jjumperfield B37 defines the I/0O signal assignment to the
connector and provides the selection of the RS232 or the RS422
compatible interface circuits.

Figure 25 outlines the pin-out of the jumperfield B37 with the
signal assignment to each pin.

The detailed hardware drawing of the RS232/422 interface is shown
in Figure 26.

When the RS232 interface is selected, jumper B36 must be inserted.
To enable the RS422 drivers and receivers, remove jumper B36.

Figure 24 shows the location of the serial I/O parts.

The RS422 input lines can be supplied with additional resistors
and capacitors by the user to eliminate spikes and glitches. The
locations R24, R25, R26, C70-C73 are therefore provided on the
board for this purpose.

Figure 27 shows the optional R/C implementation.
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Signal Assignment of Jumperfield B37

Figure 25:
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Figure 26:

Serial I/0 Hardware Lay-Out
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Figure 27:

The Optional R/C Implementation
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The default jumper settings on
(shown in table 25) allow the
by using the following signals

CTS

DTR

TXD

RXD
The terminal interface cable
pin D-sub connector on the
connector of the terminal.
example.

B35 and B37
terminal

the jumperfields B34,
connection of a standard
from the RS232 interface.

is directly connectable to the 25
front panel and to the female
Figure 28 outlines the connection

The following program example shows how to initialize the MPCC.

Table 25: Default Jumper Settings for RS232 I/O Signals
|Terminal In[  D-Sub- | Connected | Connected J|In MPCC |
| signal <=--| Connector | Pins of | Pins of |--> Signall
| -=>| | Jumperfield| Jumperfield|<-- |
I out | Pin # | B37 | B35 B34 |out }
| e e e
| | | | | |
| DTR -=>| 20 |- 16 - 17 | 2-3 |-=> cTs |
| | | | | I
| crs <==] 5 | 31 - 32 } 1-12 |<-- DTR }
| | | |

} RX Data <—-{ 3 { 41 - 42 } =<—- TXD }
| TX Data ==>| 2 I 46 - 47 | |--> RxD |
| | I | | |
| GND I 1 | 51 - 52 | I I
| | | I | I
| GND | 7 I 21 - 22 | | |
I | I | | |
| | | | 1-4 | (GND) DCD |
| | | | | |
All other signals are not connected Dby default during

manufacturing.

193



Figure 28:Connection between the SYS68K/ASCU-1/2 Board and a Terminal
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12.1 The MPCC Interrupt Scheme

The MPCC can force an interrupt to the VMEbus via the interrupt
channel 7 which is provided by a Bus Interrupter Module. Two
BIM 2 registers are associated to the interrupt channel 7: The
Control Register, and the Vector Register.

The level, on which the interrupt will be generated to the VMEbus
is selectable by the Control Register (bits ©-2). Bit 5 of the
Control Register (X/IN) selects whether either the BIM will
respond to the interrupt handler supplying the interrupt vector
of the associated vector register, or the interrupt source with
its own vector.

The MPCC always responds to the interrupt acknowledge cycle with
one of its own vectors. Therefore, the external/internal (X/In)
list of the BIM Control Register must be set (1) to disable the
response from the BIM device.

If the MPCC asserts its IRQ output, causing the BIM to generate
an interrupt request to the VMEbus, one of three vectors may be
provided by the MPCC to honour the acknowledge cycle. These
three vectors are stored in the following MPCC registers:

- Receiver Interrupt Vector Number Register (RIVNR)
- Transmitter Interrupt Vector Number Register (TIVNR)
- Serial Interrupt Vector Number Register (SIVNR)

Corresponding to each register is a status bit which
enables/disables the interrupt generating status of the MPCC.

Highest priority 1is given to the Receiver Interrupt status,
followed by the Transmitter Interrupt status and the Serial
Interrupt status with the lowest priority.

If the three interrupt states occur simultaneously, they will be
handled in order of prioritization and the IRQ output of the MPCC
will stay asserted until the last state is removed or disabled.
Table 25a lists the register address assignment of interrupt
channel 7.

Table 25a: MPCC Interrupt Channel Address Assignment

| |

| Interrupt | Interrupt |=———=——— e |
| l | BIM 2 | MPCC |
| Source | Channel | | Vector Register |
| | | control| Vector | | Byte | Word |
I |  Number |Register |Register| | Mode | Mode {
| | | | I | I |
| MPCC l 7 | $115 |not used| RIVNR:| $005 | $@925 |
| | l l | TIVNR:| $90D | $@2D |
; } ! = } szvma:; $015 } $035 }

- —— — - — —— —— — — — — — — — . — . T - — — — - - - . - W - — - - — " — - — - — — - — — - -—— —



12.2 Programming Example

J Je e e e K g g e e de K de e de de de e de e de e de de de de e de e e de de e do de de de e de de K de e de de de de de K e de de de de de o g de de de e de de dede de e e de de ke de de ke doke ke Kk

*
* 12.2 MPCC PROGRAMMING EXAMPLE
*
*
* SUBROUTINES INCLUDED: INITIALIZE THE MPCC: INITMPCC
* INPUT ONE CHARACTER: CHARIN
* OUTPUT A STRING H STRINGOUT
*
*
* The code starting at TEST causes an
* infinite string out to the connected
* terminal (Xon/Xoff Protocol)
*
K e e o . o e - — — — —— — — — - - . > = - - - - - - D - - - P . - - - - - - - . - - - - - - - -
*
*
MPCCBASE: EQU $B02090 ; BASE ADDRESS OF MPCC
*
RSR: EQU $o1 ;s RECEIVER STATUS REGISTER
RDR: EQU $03 ;RECEIVER DATA REGISTER
RIVNR: EQU $@5 ; REC.INT.VECT.NR.REG
TSR: EQU $@9 ;s TRANSMITTER STATUS REG.
TDR: EQU $OB ;s TRANSMITTER DATA REGISTER
TIVNR: EQU $OD ; TRANSMITTER INT.VECT.NR.REG.
SISR: EQU $11 s SERIAL INTERFACE STATUS REG.
SIVNR: EQU $15 s SERIAL INTERR. VECT.NR.REG.
PSR1: EQU $19 s+ PROTOCOL SELECT REG.1
AR1l: EQU $1B ;ADDRESS REGISTER 1
BRDR1: EQU $1D s BAUD RATE DIVIDER 1
CCR: EQU S1F ; CLOCK CONTROL REGISTER
RCR: EQU $21 ;s RECEIVER CONTROL REGISTER
RIER: ) EQU - $25 s RECEIV.INTERR.ENABLE REG.
TCR: EQU $29 ;s TRANSMITTER CONTROL REG.
TIER: EQU $2D s TRANSM.INTERR.ENABLE REG
SICR: EQU $31 s SERIAL INTERFACE CONTR.REG.
SIER: EQU $35 ; SERIAL INTERRUPT ENABLE REG.
PSR2: EQU $39 ;s PROTOCOL SELECT REGISTER 2
AR2: EQU $3B : ;ADDRESS REGISTER 2
BRDR2: EQU $3D : BAUD RATE DIVIDER 2
ECR: EQU $3F ;ERROR CONTROL REGISTER
L
K e e s e e e > o P - D D P T D T D W WD T S P D D D D D S D D D D D S P D S D S P W
*
*
* INPUT ONE CHARACTER INTO D@
*
CHARIN: MOVEM.L A@,-(A7) ;PUSH REGISTER TO SAVE
WAITRDA: MOVE.L #MPCCBASE,AQ - ;LOAD MPCC BASE ADDRESS
BTST.B #$07,RSR(AQ) ;TEST RDA BIT
BEQ.S WAITRDA
MOVE.B RDR(AQ),Dg ;READ DATA MPCC => D@
MOVEM.L (A7)+,AQ ;sPOP SAVED REGISTER
RTS
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Programming Example cont'd.

%*
* INITIALIZE FOR POLLING RECEIVE AND TRANSMIT
*
*
INITMPCC: MOVEM.L A@,-(A7) ;PUSH REGISTER TO SAVE
MOVE.L #MPCCBASE,AQ ;:LOAD MPCC BASE ADDRESS
MOVE.B #$01,RCR(AQ) ;s RESET RECEIVER
MOVE.B #$@1,TCR(AQ) ;RESET TRANSMITTER
MOVE.B #$00,PSR1(AQ) ;s ASYNCHR, 8 BIT
MOVE.B #S5E,PSR2(AQ) ;2 STOP BITS
MOVE.B #$8C,BRDR1(AQ) ;9600
MOVE.B #$00,BRDR2(AQ) ; BAUD
MCVE.B #$1C,CCR(AQ) ; INTERNAL CLOCK SELECT
MOVE.B #$08,ECR(AQ) ;NO PARITY
MOVE.B #$90,RIER(AQ) ;DISABLE RECEIVER INTERRUPT
MOVE.B #$00,TIER(AQ) ;DISABLE TRANSMITTER INTERRUPT
MOVE.B #$00,SIER(AQ) ;DISABLE SER.INTERF. INTERRUPT
MOVE.B #$C@,SICR(AD) ;ASSERT RTS AND DTR OUTPUT
MOVE.B #$00,RCR(AQ) ;RECEIVER INTERFACE ENABLE
MOVE.B #$80,TCR(AQ) ;s TRANSMIT INTERFACE ENABLE
. MOVEM.L (A7)+,AQ ;POP SAVED REGISTER
RTS
*
K e e o o e e e -
*
TEST: BSR.L INITMPCC
TESTLOOP: LEA.L STRING1(PC),Al
LEA.L STRING2 (PC) ,A2
BSR.L STRINGOUT
BRA.S TESTLOOP
*
STRINGI1: DC.B $gA, $OD, 'SYS68K/ASCU~1/2 SERIAL I/O TEST',S$OA, $@D
STRING2: DC.B $o9
EVEN
*
K e e e o e > > e = - -
*
* SUBROUTINE TO DUMP A STRING
*
* STOP TRANSMISSION: XOFF ($13)
* RESTART : XON (s11)
*
* START: (Al)
* END : (A2)
*
STRINGOUT: MOVEM.L A@,-(A7) ;PUSH REGISTER TO SAVE
MOVE.L #MPCCBASE,AQ ;s LOAD MPCC BASE ADDRESS
NEXTCHAR: CMP.L  Al,A2 ; COMPARE IF COMPLETED
BEQ.S STRINGEND
BUFFERFUL: BTST.B #S@7,TSR(AQ) ;TEST TDRA FLAG
BEQ.S BUFFERFUL : BRANCH IF BUFFER FULL
BTST.B #$07,RSR(AQ) ;s TEST RDA FLAG
BEQ.S OUTPUT ;BRANCH IF NO CHARACTER REC.
CMPI.R #S$13,RDR(AD) ;TEST RECEIVED DATA
BNE.S OUTPUT :BRANCH IF NO XOFF
XOFFLOOP: BTST.B #$07,RSR(AQ) ;TEST RDA FLAG
BEQ.S XOFFLOOP :BRANCH TO WAIT XON CHAR
CMPI.B #$11,RDR(AQ) ;TEST RECEIVED DATA
BNE.S XOFFLOOP ;s BRANCH TO WAIT XON CHAR
OUTPUT: MOVE.B (Al)+,TDR(AQ) ; TRANSMIT CHAR
BRA.L  NEXTCHAR ; CONTINUE WITH NEXT CHAR
STRINGEND: MOVEM.L (A7)+,A0 ;POP SAVED REGISTER

RTS
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13. Centronics Interface

The SYS68K/ASCU-1/2 includes a Centronics Parallel Interface for
printer connection. This standard centronics interface allows
parallel transfer of byte-wide data under control of the DATA
STROBE and ACKNLG handshake lines. The handshake protocol 1is
fully under software control. A timing diagram for the
Centronics Interface is shown in Figure 29.

The implemented interface supports eight data lines, .two
handshake lines and several printer status 1lines, as listed
below.

Data Lines Dl - D8 Output

Handshake Lines DATA STROBE Output
ACKNOWLEDGE (ACKNLG) Input

Printer Status Lines BUSY Input
PAPER END/OUT (PE) Input
SELECT (sLcT) Input
ERROR Input

The hardware realization of the centronics interface is performed
by the PI/T 1 device with buffer and inverter devices. A
detailed hardware description is given in Figure 3d.

The output signals D1-D8 and DATA STROBE are driven from a 74S241
device which has a drive capacity of 64mA. This allows a cable
length to the printer of approximately 5 meters. All inputs such
as the ACKNLG signal and the printer status signals are received
by a 74LS1l4 device, which provides Schmitt-Trigger inputs for
improved noise immunity on these signal lines. The jumperfield
B2@ enables the user to exchange the connection of the ACKNLG and
the BUSY line on the receiver circuit by wire wrap if this should
be required.

During manufacturing, jumpers are inserted to connect pin 1-4 and
2-3 of the B2@ jumperfield.

198



Jumper B2l connects the chassis GROUND of the printer to the
logic ground of the board. The jumpers on the jumperfields B1l2
and B39 select the function of the P2 connector pins Al and A2.
These pins provide the signal ground for the DATA STROBE and the
Data 1 signal and have to be connected to ground. Therefore, the
jumpers on Bl2 and B3@ have to be installed in the following way:

} Jumperfield | Connected Pins |
........................................ |
| | |
= B12 { 2 -3 :
: B39 = l1 -2 }

Please refer to chapter 5.1 "Utility Signal Handling", sections
5.1 and 5.3 where pins Al and A2 are described in their capacity
as ACFAIL and Reset inputs.

Easy l1:1 signal transmission of the installed Centronics
Interface to the printer connector pins as outlined in Table 26
is provided by using a flat cable for interconnection.

Figure 31 shows a connection example and the pin orientation of

the connectors and Figure 32 outlines the location diagram of all
Centronics Interface parts.
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Figure 29: Timing Diagram of the Centronics Parallel Interface

DATA LINES Y VALID X

DATA STROBE \\ //

ACKNOWLEDGE l /

Time Values
No. MIN MAX
1 Data Strobe active 0.50us
2 TOLY Delay Time 50ps 1.0ms
3 ACK Acknowledge Time 4yus 50us
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Figure 3@:

Hardware Realization of the Centronics Interface
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PAG L10 15 5 DATA7 T scrs
pa7 L1 17 3 DATAS [:]scgg
H1 13 Lra 1 19 )
Ho |14 745241 [P +5V
H3 [12 138 Qo 20y L5y
Ha 16 2 1
31 6 5 1 4 ACKLNG
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pco 132 8 9 T 2° % Busy %:g -
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Table 26 shows the signal assignment of the Centronics

to the P2=-connector and to the Centronics printer connector.

Table 26: Signal Assignment of the Centronics Printer Interface

|Signal Name

| e

| DATA STROBE
| GND

| LOGIC GND
| CHASSIS GND

c1

al

c2
A2

c3
A3

c4
A4

c5
A5

cé
A6

c7
A7

cs
A8

co
A9

c19
AlQ

c11
all

c12
Al2

c13
Al4
Al5

C16

c17

Centronics Printer
Connector Pins

1
19
2
20
3
21
4
22
5
23
6
24
7
25
8
26
9
27
19
28
11
29
12
30
13
32
33
16
17

Dt D D A —D - - D —— — D - - - — S D WD D —-) D - — - = - - — - — — — — S D P - - ——— — - - -~ — -~
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Figure 31: Connection Example for the Centronics Interface

COMPONENT
SIDE
C32‘° 64 PIN I/0 CONNECTOR (MALE) 6/ c1 l C32 \ 96 PIN VME BUS CONNECTOR (MALE) ,C
J? P2 QJ B32 -|§ P1 §‘—]-1l31
[4 Y V4 \
A32 Al A32 Al
Centronics IF.
[e} [el =) [e)
32 19|18 1
O [e2 K=} [e]
64 PIN \FLAT CABLE
FLAT CABLE
36 19
\ /
\ 771 36 PIN EDGE
l/ \1 CONNECTOR
7 AN
18 1
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Interface Components

1Cs

Location

Figure 32:

Diagram of the Centron
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13.1 Interrupt Scheme of the Centronics Interface

An interrupt request of the Centronics Interface to the VMEbus
can be forced when the Hl handshake line of the PI/T 1 device,
which is assigned the ACKNLG signal, is asserted.

The edge sensitive handshake pin may be programmed as either
active high or active low input (printer type dependent).

When the PI/T is enabled to supply the interrupt vector, it will
provide a vector set together by the upper six bits of the Port
Interrupt Vector Register (PIVR Bit 2-7), and the 2 bit value @0,
assigned to the Hl1l interrupt source.

The Port Interrupt of the PI/T 1 device is transmitted to the
VMEbus via the interrupt channel no. 1. This channel assigns two
registers of the BIM 1 device.

The Control Register (offset address $1@1) and
the Vector Register (offset address $109).

The Control Register can be programmed to 1let the interrupt
vector be supplied either by the interrupt source (PI/T device)
or by the BIM itself with the content of the associated vector
register.

The initialization of the PI/T and the BIM device must insure
than only one interrupt vector is provided during the interrupt
acknowledge cycle. Table 27 shows the registers associated to
the interrupt channel 1 with its register addresses.

Table 27: Centronics Interrupt Assignment

|
|

Interrupt} Interrupt| BIM 1 | PI/T 1 |
|

|

|

|

I Source Channel | Control | Vector | Port Interrupt

: Number | Register | Register | Vector Register l

| | | | | |

| centronics | 1 | $101 | $199 | not used |

| Interface |-==e——e—- | e e R e T |
{ $101 } not used l $P4B |

=(H1 pin) } 1

A programming example for the Centronics Interface is listed on
the next page.
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Centronics Interface Programming Example

% Je Je Je K Je J Je de Jo Je Je e K Je de Je de de de e K de de de de de Je de de Je Jo Je e Je Je de e de de Je Je de Je de de Je de Je Je Je Je de e e de de Je Je de e ode e de o o de K de o e de de e Ko e ke K

*

* PROGRAMMING EXAMPLE

*

* 68230 PARALLEL INTERFACE/TIMER

* USED AS A CENTRONICS INTERFACE

*

* PRINTER:

* TANDBERG DATA PRINTER

*

[ S,

*

PIT EQU $B@2040 :BASE ADDRESS FOR PI/T
PGCR EQU PIT+1 :PORT GENERAL CONTROL REGISTER
PADDR  EQU PIT+5 :PORT A DATA DIRECTION REGISTER
PACR EQU PIT+$D :PORT A CONTROL REGISTER
PADR EQU PIT+S$11 :PORT A DATA REGISTER
PSR EQU PIT+$1B :PORT STATUS REGISTER

*

* -

%*

* MAIN PROGRAM

%*

BSR INIT

LEA.L MES(PC),A2
Qo919 MOVE.B (A2)+,DO

CMPI.B #4,D0

BEQ.S EXIT
BSR WRITE
BSR DELAY
BRA.S Q@919

EXIT XEXT ;Return to monitor

%

*

* INIT---INITIALISATION OF PI/T UNIDIRECTIONAL 8-BIT MODE @ SUBMODE 1X

* PORT A OUTPUT 8 BIT

* H2 => DATA STROBE

* H1 => ACKNLG

*

INIT: MOVE.B #S$FF, PADDR ;8 BITS OUT
MOVE.B #$A8,PACR ;s SUBMODE 1X, H2=HIGH,
MOVE.B #$13, PGCR ;MODE @, H12 ENABLE, H2 INVERS
RTS

%*

* .

* ROUTINE FOR CENTRONICS HANDSHAKE: WRITE

*

WRITE: BTST #1, PSR
BNE WRITE
MOVE.B Dg,PADR ;CHAR IN D@, OUT ON PORT A
MOVE.B #$AQ,PACR sH2=DATA STROBE => LOW
MOVE.B #$A8,PACR sH2=DATA STROBE => HIGH
RTS

DELAY: MOVE.L #$1099¢,Dg
@g0lg SUBQ.L #1,D@
BNE.S @0O1lQ
RTS

MES DC.B $9D, 'ABCDEFGHIJKLMNOPQRSTUVWXYZ',$dD, $9A,4
*

EVEN
END
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14. The Real Time Clock

The SYS68K/ASCU-1/2 contains a real time clock (RTC 58167A) with
battery backup. This guarantees the operation of the RTC even
when the bYPoard is powered down or in transit. The 1lithium
battery included in the shipment is packed separately to prevent
discharging by the aluminium foil.

A Jjumper on the jumperfield B3l selects the main power sources
for the RTC. Table 28 lists the possible settings.

Table 28: Power Connection for the RTC

| I |
| Supply Source | Jumperfield B3l Connected Pins |
J—————————————————————————————————————————————————————— |
| | |
| +5V System VCC | 1 -2 * {
| |

| +5V System Standby I 2 -3 }
| ' |

* default during manufacturing
Figure 33 shows the location of the battery position and the
jumperfield B31.

Battery backup is provided through soldering the lithium battery
on to the board. This has to be done carefully.

Caution: The power to the RTC device has to be disconnected
before the battery can be soldered onto the board (see
Figure 33).
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Diagram of the Jumperf

Location

Figure 33:
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14.1 Features of the RTC

The RTC has the following features:
- 1/100908 of a second through month counter

- 56 bits of RAM with comparator to compare the real time counter
to the RAM data

- Interrupt output with 8 possible interrupt signals

- Power-down mechanism disables all input and output signals
- Status register to indicate rollover during a read cycle

- 32.768Hz crystal oscillator

- Four year calendar (no leap year)

- 24 hour clock

Addressing of the RTC

Provided that the Board Base Address 1s $B@2009, the access
address of the first register of the RTC is $B@20Cl. The device
offset $OCO is related to the selected board base address.

Only single byte data transfers to/from the RTC are allowed on
the data bits D@-D7. Therefore, all accesses to the RTC
registers must be performed on odd addresses.

Table 29 lists RTC registers and the corresponding access address.

119



Table 29: Register Table of the RTC

Default Board Base Address: S$SB@2090

Device Offset: S acg
Default|Register|Reset| Label | Description
Address| Offset |valuel|

HEX | | I I

Bg20c1 | @1 | -- |RTCCTTS| Counter - ten thousands of secs

B@29C3 : 23 { - lRTCCHTS% Counter - hundredths + tenths of
| | | | secs

B@20C5 | @5 | -- |RTCCSEC| Counter - seconds

B@20C7 : o7 } - {RTCCMIN! Counter - minutes

B@2QC9o { 29 ; - lRTCCHRs: Counter - hours

BY2dCB { 7B ; - {RTCCDOW} Counter - day of week

B@20CD { @D I - {RTCCDOM} Counter - day of month

B@20CF } oF l -- |RTCCMON| Counter - month

B@20D0O { 11 { -- |RTCRTTS| RAM - ten thousandths of secs

B@29D3 i 13 { - }RTCRHTS‘ RAM - hundredths + tenths of secs

B@2ogD5 | 15 } -- |RTCRSEC| RAM - seconds

B@2@D7 { 17 ! - }RTCRMIN: RAM - minutes

B@20DO } 19 } - }RTCRHR8= RAM - hours

B@2JDB { 1B : - }RTCRDOW} RAM - day of week

B@20DD { 1D } - lRTCRDOM’ RAM - day of month

BO29DF % 1F } - }RTCRMONi RAM - month

BO2QE1L } 21 : - }RTCISR } Interrupt Status Register

BO2QE3 } 23 } - HRTCICR % Interrupt Control Register

BO2QJES5 } 25 } - =RTCCRE8= Counters reset

BO2@E7 } 27 : - }RTCRRE8= RAM reset

BO2QE9 } 29 { -~ |RTCSTAT| Status bit

BO20JEB } 2B } -- |RTCGO } GO command

BJ@2QJED ! 2D : - :RTCSINT= Standby interrupt

BO20FF } 3F = - }RTCTEST} Test mode
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14.2 Timing of the RTC

The read/write timing diagram and the time values are given 1in
Figures 34 and 35 and in Table 30/31.

The RTC is a metal gate CMOS circuit which has an access time of

approximately 11@9ns. This requires a special delay of the
DTACK* signal by accesses to/from the RTC.

Table 3@0: RTC Write Time Values

| I ' T (Note A)

| Number | Parameter | Min.| Max

|

I
| |
| I | | I
| 1 | Axx valid and IACK* high to AS* low | 10 | |
} 3 = AS* high } 30 ; }
{ 4 = AS* low to CSRTC active ; %] : {
'E 5 = AS* active = 7] } {
{ 6 { AS* invalid to UDS* high = 7} } 40 {
} 7 } AS* inactive to CSRTC inactive ! 7] } 40 {
: 8 = AS* low to LDS* low (WRITE) ! 19 } 130 :
: 9 l AS* low to DTACK* low : 1809 { 2500 {
{ 11 l AS* inactive to DTACK inactive { 15 { 45 {
} 12 { AS* active to WRITE* low { 19 { 159 {
= 13 } AS* inactive to WRITE* inactive : 19 } 79 }
} 14 } Data valid to Data Strobes active { 10 } }
i 15 i AS* inactive to Data invalid i 19 i 45 i
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Figure 34: RTC Write Cycle Timing Diagram
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Table 31: RTC Read Time Values

I | (Note A)
Number | Parameter | Min.| Max

|

|

|

| I | |

| 1 | Axx valid and IACK* high to AS* low | 10 |

| | | |

| 3 { AS* high | 39 |

| | |

| 4 | AS* active to CSRTC low | 39 | 60

| | | |

{ 5 } AS* low { 1800 | 2500

|

{ 6 | AS* inactive to UDS* inactive { 19 } 60
|

} 7 | AS* inactive to CSRTC inactive i 2 l 49
|

| 8 | AS* active to LDS* valid | 19 | 139

| : | | |

{ 9 | AS* low to DTACK low } 1800 { 2509
|

= 11 : AS* inactive to DTACK inactive { 15 : 45

| 12 | WRITE* high to AS* active { 19 |

| | |

| 14 | Data valid to DTACK active | 19 |

| | | |

| 15 { DTACK inactive to Dat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>