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Chapter 1 - MODULE DESCRIPTION

1.1 PRODUCT OVERVIEW

The XVME-630 is a high-performance, low-cost YMEbus compatible processor module. This
single-board, double-high processor contains a G8EC030 CPU running at 25 or 40 MHz. The
module contains three memory banks, each of which has four sockets. Bank 1 is designed to
accept high-speed SRAM and Bank 2 accepts EPROM. Bank 3 is dual-ported to the VMEhus
and can accommaodate SEAM, EPROM, or Flash memory. Maximum memory is 2 Mbytes of
SRAMin Bank 1; 4 Mbytes of EFROM in Bank 2; and 4 Mbytes of EFROM, 2 Mbytes of SRAM,
or | Mbyte of Flash memory in Bank 3.

The XVME-630 Processor Moduls also provides twa asvnchronous/svochronous serial channels
and two 16-bit programmable timars via an on-board 68562 Dual Universal Serial
Communications Controller (DUSCC). Serial channel A iz a dedicated R5-232C port, whereas
channel B can be jumper-configured to RS-233C ar RE-485.

The XVME-830 Processor Module provides all the VMEbus utilities required for a complete
system, including:

" SYSCLK

. SYSRESET

. A single level arbiter
* A bus tumer

L3

IACK daisy chain driver

The XVME-630 processor is specified as an AJLS AZ4/A16:D32/D16/DOBED) VMEbus Maste T
and as an IH(I)-TH{7)} interrupt handler

The XVYME-630 module is equipped with three front panel LEDs to indicate diagnostic
PASS/FAIL status (diagnostics are available separately asa monitor /R AM kit or can be written
by the user) as well az RUN status.

Optional featurss include a probe and debug monitor (XVME-991) and a 68887 math ca-
processor (XVME-603/40),

FE)
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Chapter | - Module Description

1.2 MANUAL STRUCTURE

The chapters in this manual are organized as follows:

Chapter One

Chapter Twao

Chapter Thres

Appendix A

Appendix B

Appendix C

Module Description. A general description of the X¥YME-630 Frocessor

Madule, including complete functionaland env ironmental specifications,
VaEbus compliance information, and 4 detailed block diagram.

Installation. Module installation information such as jumper ssttings;
connector pinouts: and chip, beard, and optional math CO-Processer
installation procedures.

Programming. Includes the module memory map, caching infermation,
68562 DUSCC, control/status registers, the interrupt structure, RMW
capabilities of dual-ported memory, real time clock programming, and
zof twaré notes.

YMEbus Comnector/Pin  Description. Provides the pinouts and
descriptions of the standard VMEbus backplane connectors P1 and P2
and the X VME-630 JK 1 connector pinouts.

Quick Reference Guide. Lists jumpers, conncctors, tables, device
parameters according to wait states, and other reference information.

Block Diagram, Assembly Drawing, and Schematics.

Two additional maneals are shipped with the XVME-630 to fully
document its peripheral devices:

NOTE

sdotorola  MCSBHCAST1  information (reprinted with
permission of Motorola, and refercnced as Xvcom part
aumber Ta630-003)
Signetics 68562 DUSCC Controller Manual (reprinted with
permission of Signetics, and referznced as Xycom part
number 74630-004)

The XVME-630 Manual covers module hardware specifics, register mceess addresses, and
sperational programming constraints. The Motorola manual provides information on the real
time clock. The Signetics manual describes DUSCC programming and all other features of the

DUSCC.

I-2
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XVME-630 FEATURES

The XVME-630 offers the following features

Motorola 68EC030 running at CPU speeds of either 25 or 40 MHz
Mororola 68882 floating-point co- processor sice
Four O wait-state (2 clock reads, 3 clock writes) local SRAM sites. The sites support

SEAM sizes from 32K x8 up to 512K x8 in a standard 28- or 32-pin JEDEC pinout {-300,
400, and .600 widths)

Four 1,2, 3, and 4 wait-state (3, 4, 5, and 6 clocks) local EPROM sites. The sites support
EPROM sizes from 27C010 (128K x8) 1o 27C0R0 (1MxE) in a standard 32-pin JEDEC
pinout (600 wide only)

Four dual-parted SEAM/EPROM/Flash sockets (with battery backed option). Thesites
suppaort SEAM sizes from 64K x5 to 313K x8, EPROM sizes 270010 (128K x8) to 27C080
(IM=x8), and Flash sizes from 64K x & to 256K x&, ina standard 31-pin JEDEC pinout {600
wide only)

Two ssynchronous/synchronous serial channels based on the Signetics SCM6ES62
DUSCC chip, Channal A is RS-233¢C only; channel B is R8-232C or R§-485

Serial battery-backed real time clock based on the Motorola MCESHCEETI, Alsg
contiins 32 bytes of battery-backed RAM

BERR"® timer with a BTO of 40.96 uS @ 25 MHZ and 25.6 us @ 40 MHz typical
soltware watchdog timer with an approximate timeout of 160 u§

Programmable YMEbus interrupter

Interrupt handler

VMEDbus system controller functions including

. Single leve] arbiter

- 16 MHZ SYSCLK generator

- IACK daisy-chain driver

- Power monitor/SYSRESET® generator

2 user-defined, software-readahle Jumpers

I-3
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Chapter 1 - Module Dascriplion

1.4 MODULE OPERATIONAL DESCRIPTION

Figure 1-1 shows an operational block diagram of the

WYVME-630 Processor Module.

BBECO30
CPU

gaBa2
FPCP
{opticnal)

Ak

BAME 1
LOCAL
SRAM

BANK 2
LOGAL

EFROM

=

Ll i A
BUFFERS BUFFERS
..l"_"‘,ﬁ“"'-'l.-
BANK 3 \ l
VMEDLS CLIAL- >
INTERRUPT it
HANDLER VEMORY
- r‘ I 3
e TONTROL DUSC
BUFFERS VB Ebus STATUS SERIAL
= FTERRUPTER aeeierers | | conTROLLER
[ reaL LINE
BATTERYL W] e DRIVERS
BAGKLIF GLOCK
YMEDus
SYSTEM
RESOURCE =g
TEOMNS
B SERIAL
CONNECTOR
Figure 1-1. Module Operational Block Diagram

I-d
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1.4.1 &BECO30 CPU

The XVME-630 Processor Module contains a Motorpla MCGEECO30 chip in a 128-pin PGA
package, which runs at 25 or 40 MHz,

The CPU contains a 256 byee instruction cache, and a 236 byte data cache. These caches are
each organized as 64 longword entries. Any time the CPU is allowed to cache a data fetch, the
B8ECO30 will fetch the additional data required to complete the cache entry. Along with the
cache disable bits in the control/status registers, the caches may be ultimately disabled by
control bits within the 68EC030 and by installing jumper J11.

For more information on contrel/status registers, see section 3.5,

For more information on caching, see section 3.3,

1.4.2  ¥MEbas Master Interface

The VME master interface on the XVME-630 Processor Module supports the following bus
cycles:

A32 (address modifier codes 0%H, 0AH, 0DH, 0EH)
Ald (address modifier codes 39H, 3AH, 3DH, 3EH)
AlS (address modifier codes 20H, 2DH)

D32

DI6

DOB(ED)

Read-Modify-Write (R MW) eycles - DOS(ED)
Interrupt acknowledge cveles - DE(O)

LB B B B B B ]

I-5
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Chapter 1 - Module Description

1.4.3 68562 Dual Universal Serial Communications Controller (DUSCC)

The Signetics SCM68562 serial contreller is & dual asynchrenous/synchronous
receiver/transmitter in a dd-pin PLCC package. It prov ides two serial communication channels:
channel A is configured for RS5-232C operation, while channel B i3 jumpér-gonfligurable for
gither R5-232C or R5-485 operation.

The DUSCC also contains two programmable, 16-bit counter /timers associated with each garial
channel. The counter/timers may be used as general purpose counter/timers when not required
by that serial channel,

The DUSCC provides varipus inputs and outputs. These I/O pointt are used by the CPU to
control and monitor a variety of module fenctions. The input lines are used to manitor the two
user-configurable jumpers. The output lines are used to control serial channels A and B DTR
gutput and the tri-stating ol the R5-483 drivers.

1.44 Memory Banks

Three memory banks, consisting of four sockets each, provide a total of 12 32-pin memory sites
to install RAM, EPROM, and Flash memory devices. Bank | iz designed to accept high-speed
SRAM devices and Bank 2 accepts EPROM devices. Bank 3 i3 dual-ported and can accept
SRAM, EPROM, or Flash memory devices. See page 2-12 for the types of devices supported.

1.4.5 Taterrupt Handler

The XVME-630 Processor Module can respond to all seven VMEbus interrupt levels. The
VMEbus interrupt levels that the X VME-830 will handle are selected thro ugh SeVEn jumpers,
cach corresponding te an interrupt request level. The interrupt handler prioritizes the
interrupt sources, with on-board interrupts having a higher priority.

For more information on the interrupt handler, refer to gection 3.6.1.

1.4.6 Interrupter

The 68EC030 processor can generate YMEbus interrupts om any of the seven YMEbus intcrrupt
levels (DOB(0)) through the inferrupt Vector register and control/status register 2. The
interrupt vector register is a write-only register which contains the g-bit vector which will be
placed on the VME data bus during an interrupt acknowledge cvele. Control/status register
4 cansists of six bite. which represent the binary value of the interrupt level to be generated.
For information on setting these bits, refer to section 3.3.3.

For more information on the interrupter, refer to section 3.6.2.

-8
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1.4.7 System Resonrce Functlons
The XVME-630 Proceszor Madule provides the following system resource functions:

16 MHz SYSCLK driver
SYSREESET driver

IACK daisy-chain driver
Single-level arbiter

Buz timeout

T FE "R ® W

All system resource functions except the TACK daisy-chain driver can be enabled/disabled via
Jjumpers (refer 1o section 2.29) (The IACK daisy chain driver is always operational and doss
not require jumpering.)

1483 Real Time Clock

The XVME-630 contains a Motorola MCSSHCEET] time-of -day chip driven by a 32,768 KHz
crystal. The crystal has an acouracy over the sntire operaling temperature range of +.005%,
-007% (+2.59 sec/day, -6.05 zec/day),

The MCGEHCHET] also contalng 32 bytes of battery-backed CMOS SR AMand can interrupt the
SEEC30,

1.45%  Floating-Point Co-processor (Opilonal)

The XVME-530 has a 68-pin PGA socket which accepts a Motorala MCEE882 Fleating point co-

processor. This co-processor must run at the same speed as the 88EC030. The co-processor will
respond to all floating-point instructions without regard to its co-processor 1D,

NOTE
Floating point instructions execured without a floating point
co-processor installed will result in a 68ECD30 RERR*® {LINE 1010
EMULATOR vector).

i=7
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1.4.10 Power Monitor Circuit

The XVME-§30"s power monitor circuit is based on the MAXSS0 chip from MAXIM. The chip
performs two major functions:

- Monitors the system voltage and supplies o reset to the system if the voltage
drops below a specified value.

. Provides @ means of monitoring the battery veltage. Using bit 6 of control
register 1 to load the battery, you can then datermine whather the batiery
voltage is high cnough to back up all the batterv-backed devices by bit 6 in
status register 0.

1.5 REFERENCE DOCUMENTS

The following documents are not included with the Xycom literagure, but may be helpful for
using the XVME-630. Contact Motorola for ordering information.

Fublizsher Title Part Number

Motorola MCHEECO030 User's Manual MCGSECO30UM/AD
Matorola Programmer's Reference Manual MaS000PM/AD
Maotorola MCAE58] /882 User's Manual MC6R381UM/AD, Rev. 2

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



AVME-630 Manual
October, 1991

1.6 SPECIFICATIONS
The tables below list the operational and environmental specifications for the XVME-630,

Table 1-1. Operational Specifications

CHARACTERISTIC SPECIFICATIONS
Processar Motorela MCAEECDI0
Speed 25 or 40 MH=
Optional Math Co-processor
Device Motorola MCAEERED
Speed Reguired Same az CPU
Scrial Controller Signetics SCN68562 (DUSCC), 2 async/sync
channels, 1 16-bit counter/timers, multi-protocol
operation
Compatibility One RS-232C only; one RS-232C or R5-485

Maximum Data Rate ES=232C 4
Async Transmit ———— ———0 9.2 Khbps 384 Kbps
Async Receive ————— 192 Kbps 384 Kbps

Syn¢ Transmit 20 Kbps 4 Mbps
Syne Receive 20 Kbps 3.5 Mbps
Signals TXD, EXD, RTS, CTS, DTR, DCD, TXC, RXC
Real Time Clock Motorola MCSBHCESTI driven by a 32.768 KHz

crysial, time of day functions, periodic interrupts
{488 uS to once-a-day), crystal LCCUTACY TADEe
+.003%, ~007% (+2.59 zec/day, -6.05 sec/day),
alarm function, 32 bytes of kattery backed RAM

Front Panel Indicators —— FAIL {red), PASS (green), and RUN {grean)

Front Panel Switches RESET and ABORT

Power Requirements
25 MHz +3 V: 2.5 A typical, 3.5 A maximum
+12 ¥: 32 mA typical, 50 mA miximuom
=12 V; 32 mA typical, 50 mA maximum
A0 MH= +3 ¥: 3.5 A typical, 4.5 A maximum
+12 V: 32 mA typical, 50 mA maxrimum
-12 ¥: 32 mA typical, 50 mA maximum

I-g
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Table 1-2. Environmental Specifications

CHARACTERISTIC SPECIFICATIONS
Temperature
Operating 0* to 65* C (32* to 145° F)
Mon-operating =40* o §5* C (-40% to 183" F)
Humidity 5 1o 95% RH non-condensing

{Extremely low humidity may require protection
againat siatic discharge.)

Altitude
Dperating Seg-level to 10,000 [t (3048 m)
Non-operating Sea-level to 50,000 1. (15240 m)
Vibration
Operating $ 1o 2000 Hz

015" peak o peak

2.5 g peak acceleration
Mon-operating —— 5 to 2000 Hz

J030" pezk to peak

5.0 g peak acceleration

Shock )
Operating 30 g peak acceleration
11 msec duration
MNon-operating 50 g peak acceleration

11 msec duration

Table 1-3. YMEbus Specifications

YMEbus Comphance
AI2/A24/A16:D32/D16/DOS(EQ) DTE master
A32FA24:D32/D16/DOEED) DTH slave
BRMW capability

TH{1)-TH{7) DOE(O) interrupt handler
EGL arbiter

R{(0-3} bus reguester

EWD, ROE, or EOBC bus release
ROACF (software controlled) bus release
IDCD IACEK daisy chain driver

SYSCLK and SYSRESET driver
Monitors SYSFAIL and ACFAIL

Foarm factor: DOUBLE

233.35 mm x 160 mm (92" x 6.3")

® % @B 8@ B B BB F B BB

1=10
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Chapter 2 - INSTALLATION

a1 INTRODUCTION

This chapter describes the X' VME-630 ;
: Jumpers and connectors, how to install i
an optional math co-processor, and how to install the XVME-630 into a hacr:;ir:;? B

23 CONFIGURING THE JUMPERS

Prior to installing the XVME-630 b
_ . oard. you must configure the j
: ; { jumpers to
f_ppl;c;tmn, The jumper Iuca_unns are shown on the following page. The jEmpEr T :::a?h Fass
15ted in Table 2-1 and described fully in the following sections, gy

NOTE
The XVME-630 is 5hi|;1:r-nd with all jumpers positionsd on the stake
posts, .‘&"nu must configure the board to vour system needs. Refer
to the jumper lists on the Following pages for more in rurrn;tinn

NOTE
The XVME-630 obtains power from both
the VMEbuz Pl and p2
backplanes, Both backplanes must be installed for pProper operation,
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Figure 2-1. Jumper Locations
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Table 2-1, Jumper Settings

S ——
Jumper FPosition Function Section Reference I

1 I VMEbus BERR* timer enabled 238
ouUT VMEbus BERR* timer disabled

Iz M VMEbuz SYSCLE driver enabled 2,39
OuUT VMEbus SYSCLE driver disabled
I3 ™ VMEbus single level arbiter cnabled 239
OuUT VMEbus single level arbiter disabled
J4 M VMEbus SYSFAIL* driver enabled 2313
ouT YMEbus SYSFAIL® driver disabled
J3 N Dual-ported memory résponds (o su pervisory or 2.3.4
non-privileged YMEbus slave poossses
ouT Dual-ported memory responds enly to SUPEr¥isory
YMEbus slave accessss
I N VMEDbus interrupt handler, handles IR 2311
ouUT VMEbus interrupt handler, does not handle IROQ
A VMEbuz IRQ7*
B VMEbuz IRQ6*
C Y Ebus IRQS5*
D ¥MEbus IROQ4*
E ¥YMEbus IRQ3*
F ¥MEbus IRQ2*
G YMEbus IRQI1*
VMEbus Master Bus BGIN to BGOUT Jumpers 233
Requester Level (outside posts only) |
J7, A 0 JTB-J15B, J7C-JI5C, 17D-J15D
J15,]16 E I ITA-JI5A, JTC-JI5C, ITD-115D
e 2 ITA-J15A, J7B-J15B, I7D-]115D
D 3 TTA-J15A, JTB-115B, JTC-I15C
J8 IN Dual-ported memory responds to VMEbus Standard 234
address space slave accesses
ouT Dual-ported memory responds to VMEbus Extended
address space slave accesses

All fumpers are installed when shipped.

-3
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Table 2-1, Jumper Settings (Continued)

———
Jumper Position Function Section Reference
I [ Release on request VMEbus bus release mechanism 23.12
ouUT Do not relegse on reqguest
JI0 NOT USEE CONFIGUEAELE
Il I Cache dizabled 233
ouT Cache enakbled |
Ji12 J13 J14 Dual-ported memory 2372
ouT OUT OUT | B wait states
QuUT ouUT I I wait states
ouUT 1IN QOUT | 3 wait states
ouUT 1IN IN & walit states
iy OuUT OUT | 5 wait states
IN ouT I i wait states
N M OUT | 7 wait states
iy IN IN B wait states
115 Used with J7 and J16 (see J7 on previous page) 232
Jla Used with J7 and J15 (sec J7 on previous page) 232
1 17 I Oscillator power applied (normal operation) 235
ouUT Oscillator not powered {(test mode)
Il A Battery disconnected (shipping position) B | i
£ Battery connected (normal opération})
Ji9 J20 Determines local EFROM device 23.7.1
& ouT 27C010
i & ouT 27C020
A ™ 27C040
B ™ 27C0R0
421,023 J21 Sets local SEAM device size 23.7.1
M ouUT 28-pin
ouUT IM 32-pin
124 A 1 wait-state local SRAM reads/writes 23372
B 0 wait-state local SRAM reads/] wait-state writes

All jumpers are installed when shipped.
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Table 2-1. Jumper Settings {Continved)
=_-=E_ﬂ — — e
|| Jumper Position Function Section Reference
J25 J26 Sets local EPROM wait state reads 2372
IM IM 1 wait-stats reads
I ouT 2 wait-state reads
ouUT IMN 3 wait-state reads
ouUT ouT 4 wait-state reads
y27 User definable, software readable jumper 2.3.10
I8 ™ Reset push button will reset the X VME-630 238
| ouT Reset push button will not reset the X VME-630
135 N Reset push button will generate VMEbus SYSRESET* 21§
ouT Reset push button will not generate VMEbus SYSEESET®
¥30 Used 10 specifly dual-ported memory device tvpe 2.3.7.1
with J43, 744, 145, J46, 1759, Jal, 162, and 143
I31 User definable jumper 23.10
I132-.742 A Jerial channel B is RS-232C 2.3.6
T47.357 B Serial channel B is RS-4k5
143-748 Used to specify dual-ported memory device type 237
with J40, J59, J61, J62, and J63
J58 [N XVME-630 will be reset by 3 VMEbus SYSRESET® 238
ouT XVME-630 will not be reset by a VMEbus EYSRESET*®
159 Used to specify dual-ported memory device type 2.3.7.
with J30, J43, J44, J45, 146, 161, I&2, and J&3
J&o XVME-630 can generate 8 VMEbus SYSRESET* 238
XVME-630 cannot generate a VMEbus SYSRESET*
J&1-Ta3 Used to specify dual-ported memory device type 2.3.7.1
with J30, J43, J44, 145, J46, and J59
JA2Z-TAZ3 selects Standard or Extended VMEhus slave address 234
(A23-A27% (in=0, out=1)
| 1A24-7A3] Selects Extended VMEbus slave address 2.3.4
A31-A24) (in=0, gut=
| _ {A31-A24) (in=0, gut=1) = - |

Al jumpers are installed when shipped,
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2.3  JUMPER DESCRIFPTIONS

The following sections deseribe the jumper configurations for the XVME-630 module. Jumpers
are grouped by functionality, and the functions appear in alphabetical order.

2.3.1 Battery (J18)

When jumper 18 is positioned 1o B, the back-up battery is enakbled, When it is positioned {0
A, the battery is disabled. The XYWME-630 is shipped from the factory with J1& pesitioned to A.
However, J18 should be set to B to allow the real time clock to be updated and dual-ported
SRAM data (if desired) to be retained upon power-down.

237 Bues Grant and Bus Request Level Selection Jumpers (J7,J15, J16}

Tumpers 17, 715, and T16 arc used to select the bus request and bus grant levels as shown below:

—_ R e _I———— ——
Jampers J7, Y MEbus Master BGIN to BGOUT Jumpers (Outside l
J15, and J16 Bus Request Level Posts Only)

A 1] I7TB-J15B, J7C-JI15C, ITD-115D

B 1 JTA-I15A, J7C-I15C, 17D-]J13D

C 2 J7A-J15A, JTB-J15B, J7D-JI:D

D 3 JTA-J15A, J7B-I15B, 17C-115C

For example, to select VMEbus master request level 3, you would =&t jumpers 17, J15 and 116
to D, and then connect JTA to JI5A, 178 to JI58, and 17C to J13C. Fefer to Figure 2-2 on the
following page for an example of positioning the BOIN 1o BGOUT JjumMpPeTs,

NOTE
37, J15, and J16 must all be in the same position. Refer to the
drawing on the next page for an example.

2=
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JTA J7B J7G
o ta 4]
Ji15 A JISB S0

J7D
J15D

=J16D

This is the setting for bus request level 3.

Figure 2-2. Positioning the BGIN to BGOUT Jumpers

213 Cache (J11)

When jumper J11 is IN, eaching is disabled. When I11 is OUT, caching iz enabled,

For more information on caching, see section 3.3.
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234 Dual Ported Memory (15, J8, JA21-JA31)

Dual ported memory on the XYME-630 allows other bus masters in the system 1o access local
memory on the XVME-630. The VMEbus slave interface on the X VME-630 controls access L0
its memory. Jumpers 15, J8, and JAZ1 to JA3] allow you to configure the slave interface to
respond to various addresses and address modifier codes.

Jumper J5 indicates whether the slave will respond 1o non-privileged accesses. When J5 is
installed, Bank 3 responds to both supervisory and non-privileged accesses; when 15 is removed,
Bank 3 responds to supervisory accesses only.

ITumper J8 controls whether dual ported memory {Bank 3) is addressable through the VMELus
Siandard or Extended address space. When J8 is 1IN, dual ported memory is addressable in the
VMEhus Standard address space, When JE is OUT, dual ported memory is addressable in the
YiiEbus Extended address space.

The address modifiers associated with the settings of J5 and J§ are shown below:

ﬁﬁ_ e — —___

VMEbus Data Transfer Type I3 J8 Address Modifier
Extended, Supervisory ouT | OUT 0DH
Standard, Supervisory QuUT IN iDH
Extended, Mon-privileged or Supervisory TN ouT 05H or 0D
Standard, Noa-privileged or Supervisory I I 3%H or 3D

_=_=““_=_ = —— e —

Jumpers JA22 to JA3I select a Standard or Extended VMEbus slave address at which Bank 3
will rezide (in=0, out=1). Jumpers JA31-TA2Z correspond to VMEbus address lines A31-A22
respectively, When a jumper is installed, the address bit broadcast by the master is compared
to @ 0. If the jumper is removed, the address bit is compared to 3 L

The bits which are compared depend on the setting of jumper J&:

. When 18 is set to respond to VMEbus Extended address space, address lines A31-A22
are compared.

. When J8 is set to réspond to VMEbus 5ta ndard address space, only address lines AZd-
AZ2? are compared (A3]1-A24 are ignored).

The examples on the following page show how to use the JA jumpers.

2-8
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Example 1
VMEbus supervisor at Extended address 23400000-237FFFFF
I8 = QUT (VMEbus Extended address space}
A

3
1

(1 == T

o e =

23TFFFFF = % 0010 0011 0111 1111 1111 1111 1111 1111
23400000 = % 0010 0011 0100 QOO0 0000 0000 000D 000

% 0010 0011 Olxx XXX XXXX XAXEX KEXX IIXX
i I'-—JAEE = 0UT
JA2Z = IN
JA24 = QUT
JA2S = OUT
JAZE = [N
JALT = TN
—_—  JAJE = I
JA2D =« OUT
JAZD = [N
JA3]l = IN

I3 =0UT ; Supervisory only

Example 2
VMEbus non-privileged at Standard address CO0000-FFFFFF
T8 = IN (VMEbus Standard address space)
A

3
|

[ ==

] B =+ =1 T I e
FFFFFF = % xxxx xxxx [111 1111 1111 IIET 01T 1011
CO0000 = % xxxx xxxx | 100 0000 0000 0000 0000 o000

% xxxx xxxx J1XX XAAX ¥xxX X¥x XK XEXX
| | t__u.n =0UT
JAZZ =0D0T
——JA4-1] = DON'T CARE

I3 = IN (Supervisory or non-privileged)

-8
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2315 Oseillator Power (J17)

Jumper J17 determines whether oscillator power is applied to the XVME-630. When J1V ig I,
oscillator power ig supplisd. When J17 is removed, oscillator power is net gupplied.

117 should be IN for normal operation.

236 Serial Port Selection (J32-J42 and J47-J57)

Serial channel A is configured as RS-232C. Serial channel B can be jumper-configured to
RS5-232C or R5-483,

When jumpers J32 to J42 and J47 to 157 are positioned to A, serial channel B is configured as
R8-232C.

When jumpers 132 to J42 and J47 10 157 are positioned to B, serial channel B is configured as
RS-485.

When serial channel B is configured for RS-485 operation, the tri-gtating of the RE5-485 drivers
iz controlled by two DUSCC outputs, GPOZA (bit 2 in OMRA) and GPOIB (bit 2 in OMEE).

——— = ]

RS-485 Signals Output Control

TXD, RTS Low impedance OMRE bt 2
High impedance
TEXC, DTR Low impédance OMRA bit 2

i
1
#]
High impedance l

The GPO2A and GPO2B pins must first be configured as general purpose eutputs by writing
a 0 to bit 6 of PCRA and FCRE.

OMRA bit 2 controls the state of the pin GPOZA on the DUSCC, and OMRRB bit 2 controls the
state of the pin GPOZBE. For cxample, when OMEA bit 2 iz 0, GPO2A sets the DUSCC TXD,
RTS as low impedancs.

237 SRAM/EPROM (J12-114, J19-J23, 324, J30, J43-J46, J59, Jo2-63)

The X VME-630 contains three memory banks, consisting of four sockets cach. Jumpers are

used to configure the size of the devices and speed for each of the banks. Bank 3 usz2s
additional jumpers to configure the type of devices: SRAM, EPFROM, or Flash.

2-Td
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2.3.7.1 SRAM/EPROM Type Selection (J19-123, J30, J43-J46, J59, J62-63)

Bank 1 - SRAM

Bank 1 {which consists of sockets UT4-U77) iz dedicated for use with SRAM devices, and can
accept up 1o 2 Mbytes. Jumpers J21, 122, and J23 must be set 1o specifly whether 28-pin ar 32-
pin SRAMs arc used. The SRAMs used must all be the same type.

If ¥ou arc using a 28-pin SRAM, insert jumpers J21 and 723 and remove jumper 122, If yon
arc wsing 32-pin SR AMs, insert J22 and remove J21 and J23.

— — S —
J21 J212 J23
2B-pin SRAM IN ouUT N
3i-pin SEAM ouUT IM ouT
|

Bank 2 - EPROM
Bank 2 {sockets UT0-U73) is dedicated for vse with EPROM devices, and can aceept 27C010,
70020, 27C040, or 2TCO80 EPROMs. The EPROM: installed must all be the same type.

Jumpers J1_9 and J20 are used to select the type of EPROM installed in Bank 2. The table below
shows the jumpers settings [or the various EPROM possibilities.

Device Selected
2IC010

27C020
270040
27C0R0

Bank 3 - Dual Ported

Memory bank 3 (sockets U100-U103) can accept 27C010, 27C020, 27C040, or 27C080 EPR.
devices, RAM devices, or Flash devices. - 1 i

NOTE
M¢mc:r;,- bank 3 (sockets UIND (byte 0) to U103 (byte 371 must
contain tl_-.: same type of devices (i.e. all EPROM, all SRAM. or all
Flash), with cach chip identical in memory size.)

LY
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The type and size of the devices located in memory bank 3 is selected via iump-qrs J30, 743-148,
159, and J&61-63. The table below lists the jumper settings for the various devices that can be
installed in these locations.

— —— S —— —_—
DUAL-PORTED MEMORY Jad J&1 JEG J46 J62 J45. 144
DEVICE TYPE J43.130
SRAM (Battery & Non-battery Backed)
4x[64kx8] B A QUT | A B AL
4x[12BkxE] B A ouUT | A B AC
4x[256kxE] B A IN A E AC l
4x[512Kx8] B A IM A B AC
EPROM
27C010 4x[128kxE] A C oUT | B ouT | AD
ITCNZ0 4x[236kxE] A C 1M B OuUT AD
ITCOAD 4x[512kxE] A | 9 IN B A AD
2TCOED 4xflmxE] . B IN B A ATy
|
Flash
4x[32kxE] A (8] QuUT | B OuUT | B.D
4x[64kxE] A 8] ouT H OuT E.D
4u[128kx 2] A ¥ auT B ouT B.DD
4x[256kx8] A D IN B OUT | BD
— Ve ——

Refer to section 2.5 for information on installing the chips,

212
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1.3.7.2 SRAM/EPROM Walt State Selection (J12-J14, J24-26)

NOTE
The timing parameters of the memory devices must be correlated
with the number of wait states chosen, The tables and figures
starting on page B-10 of the Quick Reference Guide show the
timing parameter requirements for all three banks az a function of

wait states. All parameters must be satisfied to guarantee proper
operation.

Bank 1 -5RAM

Jumper Ii_d dater_miues the number of wait states associated with SR AM chip reads and wrizes,
th‘n J24 5 positioned to A, [ wait state local SRAM reads and writes will be performed. When
J24 is positioned to B, 0 wait state reads and | wait state writes will be performed.

MNumber of Wait States

A 1 wait state reads/writes

B 0 wait state reads,
I wait state writes

Bank 2 - EPROM

Jumpers 125 and 126 determins the number of wait states associated with local EFROM chip
reads as shown in the table below:

_==—F_ L — —
25 J16 —N

Mumber of
Wait State Reads

IN IN ]

IN ouUT 2

ouUT IN 3

QuT ouT 4
_ ————

2-13

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chaprer 2 = Installation

Bank 3 - Dual Ported

Bank 3 can accommodate SRAM, EPROM,
determine the number of wait states azsoc

2-14

or Flash memory devices. Jumpers J12 through J14
iated with the dual ported memory as shown below:

—————— — — —— -

J12 J13 J14 Mumber of
Walt States

ouT ouT ouT B

ouT ouT IN 2 |

oUT IN QUT 3

ouT | B I 4

I OuUT ouT ]

IN ouUT IN &

IMN M ouUT T

IM I I B

- — ___ —
NOTE

The timing parameters of the mem :
with the :un'lbl:r of wait states chosen. The tables and figures
starting on page B-10 of the Quick Reference Guide show the
requirements for all three banks as a function of
wait states. All parameters must be satisfied to guarantee proper

timing parameter

operation.

ary devices must be correlated
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2.3.8 SYSRESET (J28, J29, J5%, J60)

A reset to the XVME-630 is always generated by the power monitor circuit, after a power
outage.

J28 enables and disables the raset puth button on the XVME-630 front panel When J28 is IN,
the reset button will resst the X VME-630 board. When J28 is our, the push button is disakled
from resetting the X VME-630,

J29 enables or dizables the push butten from generating a VMEbus reset., When 129 iz IN and
the XVME-630 is set to generate 3 VMEbus SYSRESET™® (see J60 below), the reset botton will
gencrate a VMEbus reser, When 170 is OUT, the reset button will ngt generate & VMEbus resag,

J58 determines whether other boards in the VMEbus backplane can reset the AYME-630, When
T58 is IN, the XVME-630 is reser by a VMEbus SYSRESET* When J58 is out, the X VME-530
i5 not reset by a VMEhus SYSRESET*

J&0 determines whether the X VME-630 circuitry can generate o VMEbus SYSRESET*. When
J60 iz IN, the XVME-630 can generate the SYSRESET*: when J60 is OUT, the XVME-610
cannot generate the SYSRESET™

The table below shows how to position these four jumpers for the VArious options:
— —— — ——

‘ Heset hution rescis On-board | Power monitor resets Hesab instrue.
J58 elresitry Eeneraley
e VMEbw | reget by | O-BOir. | ViMEbus EYSRESETT
= — ———————— T— = = — e
our ouT ouT il
QUT F t o
ouUT o ¢
" 3 ' L
'
o i -" b 4
' o
" ¥ s W
o Ed o
L o il ' '
W o
¥ o + o
v s s |
¥ " o W W
s E o
# W C o s '
— —_— — — ]
¢ = yas, Blank = ma 0=B Cir, = On-Bonsd Circuitry

For example, il you want the X VME-630 reset button to reset the XVME-630 and the VMEbus
backplane, and the X VME-630 board to be abls 10 generate SYSRESETs, but not be affsstsd
by them, positicn the following ju mpers: J28 in, J29 in, J&0 in. J58 out

213

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 2 - Instaflation

239 System Resource Functions (J1, J2, J3)

The system resource functions provide the following, as defined in the YMEbus specification:
SYSCLK driver, bus timer, SGL bus arbiter, and 1ACK daisy chain driver. The IACK daisy
chain driver is always operational and therefore not jumperable. The other functions are
described below,

Buos Timer (J1)

Installing jumper JI enables the VMEbus timer on the XVME-630, and removing J1 disables
the timer. When the bus timer is enabled, the XVME-630 drives the BERR* signal to the sysiem
whenever a bus cycle is not completed within the timeout period. This allows the current bus
master to terminate its bus ¢yele and prevent a "locked” condition on the VMEbus. The timeout
period depends on the XVME-630 board speed as shown below:

e
BERR" will not be Typlcal BERRE* will be
Speed asserted before Timeont asserted after
25 MH=z 40,32 uk 4096 us 41.60 ud
25.20 uS 2560 us 26,00 uS
— ——=

SYSCLEK Driver (J2)
When J2 is IN. it enables the X VME-630 to drive the SYSCLK signal on the VMEbus backplane.
When J2 is OUT, it disables the SYSCLK driver,

Single Level Arbiter (J3)

The single level arbiter (VMEbus bus request level 3) is enabled by installing jumper I3, and
disabled by removing J3. With the XVME-630 arbiter enabled, no VMEbus master should be
configured to request the VMEbus at VMEDus bus réequest levels 0, 1, or 2.

2.3.10 User-Configurable (327, J31)

The DUSCC provides two user-definable, gofrware-readable configuration jumpers, J27 and
J31. These jumpers are conngcted to the GPILA and GPI12A pins, whose state can be read at bits
0 and | of the DUSCC's ICTSRA register, These jumpers are independent of any hardware
function and can be defined for any software configuration function.

e ———T
DuUscc J31 J27
Register Blt
Location Qut In Out In
ICTSEA bit D | ]
ICTSEA hit 1l I 0 I

2-18
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2.3.11 VMEbus Interrupt Level Selection Jumpers (JEA-J6G)

The XVME-630 module recognizes all seven VMEhus interrupts. When jampers within J6 are
inztalled, the interrupt handler handles the specifiad IRQ=. When jumpers within 16 are
removed, interrupts are not handled, The table below shows how the settings of jumper I6
correspond to the interrupt levels:

—————
Jumper J6 VMEbus
Position Interrupt Level
| A IRQT*
B A
C IRC5*
D TRQ4*
E TROQ3* |
F IROQ2*
G IRQI1*
ouUT Disabled

Local sources can zlso interrupt the CPU (refer to section 3.6 of this manual for more
information).

2312 VMEbu: Releasze on Request (J9)

If I9 s IN, the XVME-630 will release the YMEbus on any request {ROR). If I9 is QUT, the
XYME-630 will not releazs an roguest,

2.3.13 VMEbus SYSFAIL Driver (J4)

When the FAIL LED i= lit (as controllad by bit 0 of control register 1 {address ORO0000H: see
section 3.5.2), the X VME-630 will assert SYSFAIL® on the VMEbus if jumper J4 is IN. If J4
is OUT, the X VME-630 cannot assert the SYSFAIL® signal.

2=17
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2.4 CONNECTORS

The following sections list the signals passed by the ports and connectors on the XVME-630
module,

241 VMEbus F1 Connector

Table 2-2. Pl Pinouts

— :—-—_—l=— ——
Row A How H Row C I
I Pin » Signal Signal Signal

1 1] BBEY* D

i Dol BCLE*® Dy

3 Doz ACFAIL* Dl

4 D3 BGOIN* D11 |

| D04 BGOOUT* D12

6 Dos BGIIN* D13

T D6 BGIOUT* D4

] D7 BG2IN® o5

9 GHMD BG2OUT* GHMD

10 EYSCLE BGIIN®* EYSFAIL*
11 GHD BGIOUT* BERR*
12 D&1* BRO* SYSRESET™*
13 DSO* BE1® LWORD®*
14 WRITE" BR2* ARS

15 GMID BR3* A3

14 DTACK® A AZ2

17 GND AMI A2l

18 AR AMD2 AZD

|9 GMD AM3 AlR

20 IACK®* GND AlLR

21 TACKIM® SEECLE AlT

22 IACKOUT* SEEDAT® Ald

23 AM4 GND AlS

24 ADT IRC)7* Al4

25 ADB IR06* Al3

26 ADS IRQ5* Al2

27 AD4 IR Q4* All

2% AD3 IRQ3* AlD

20 A2 IRQ2* ADG

an Al IRQ1* ADR

31 -12V +5V STDRY 12V
32 <3V +5Y +5V

2=I5
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YMEbus P2 Connector

Table 2-3. P2 Pinoute

———
Rows A and C Row B
Pin # Signal Signmal
1 1 User-defined +5%
2 Uzer-defined D
3 User-defined N/C
4 Lser-defined A4
] leer-defined A25
4] User=defined A2Zd
T User-defined AT
] Uzer-defined AZR
9 User-dafined A2S
10 User-defined A0
i1 User-delined A3l
5 User-defined GND
13 User-defined +5V
14 User-definad Dl&
13 User-defined D7
146 User-defined D3
17 User-defined D19
18 Treer-delined D2g
1% User-delined D2
20 User-defined D22
21 User-defined D23
=) User-delined GND
23 User-defined D24
24 User-defined D25
| 25 User-defined D26
28 User-defined D27
27 User-defined D28
ik User-delined D29
| 29 Lzer<dafined Dio
30 LUser-defined D3]
il User-defined GMD
32 User-defined +3Y

XVME-630 Manual
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24.3 JEI1 Connector

The X VME-630 Processor Module provides two asynchronous serial channels (A and B}, Both
channels are configured as "DCE" equipment. Channel A is configured for R5-232C, while
channel B can be jumper-configured as R3-232C or R3-485 (see section 2.3.6 for jumper
sottingsl

Bath channels have transmit (TxD) and receive (RxD) lines, as well az modem controal inputs
(RTS and DTR) and modem control outputs (CTS and DCD). Both R8-232C and RS-485 signals
are aecessible via a 50-pin connector (JK 1} located on the module front panel Figure 2-3shows
the module front panel and how the pins are situated in the connector,

Figure 2-3. Connector JK1

2-20
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Table 2-4 shows the pin designations for channe] A of the JK1 connector, while Takle 2-5 on
the following page shows the pin designations for channel B of JKI.

Table 2-4, JK1 Channel A Pinouts

PFIN E5-232C SIGNAL Maszz Terminated
25-Pia Connector
1 M/C Pin |1
r Ly Pin 14
3 EXDA Pin 2
| 4 N/C Pin 15
5 TXDA Pin 3
6 N/C Pin 16
7 CTSA Pin 4
& TEXCA Pin 17 I
q RTSA Fin 5
10 N/C Pin 18
11 N/C Pin &
12 N/C Pin 19 I
i3 G Pin 7
4 DCDaA Pin 20
15 DTR&{GPDIAJ Fin §
16 NAC Pin 21
17 NsC Pin 9
IR N/C Pin 22
1% N/C Pin 10
el i NSO Pin 23
21 NSO Pin 1]
22 RTXCA Pin 24
23 N/C Fin 12
24 N/C Pin 25
25 NSO Fin 13
=S —
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Table 2-5. JK1 Channel B Signals

—— ——
PIN R5-231C Mass Terminated BS-485 SIGNAL
SIGMNAL 15-FPin Connector
26 N/C Pin 1 +5V
27 NJ/C Pin 14 TXDE+
ZB EXDB Pin 2 ETSH-
20 M/C Pin 15 ETSB+
30 TXDEBE Pin 3 TXDB-
k1 MW/C Fin 16 TEXCB+
2 CTSH Pin 4 DTRB-{GPOIB)
33 TRXCH Fin 17 CTSB+
34 RTSB Pin 5 TEXCB-
| 35 MN/C Pin 18 GND
36 MN/C Pin & DCDE-
37 N/C Pin 19 DCDB+
38 GWND Pin 7 GND
35 DCDB Pin 20 RXDBE+
40 DTREB(GPOLE) Pin & RXDE-
41 N/C Pin 21 RTXCE-
42 N/C Fin 9 MN/C
43 MN/C Pin 22 RTXCHB+
44 N/C Pin 10 CTSB-
45 MSC Pin 23 MSC
46 N/C Pin 11 N/C
47 RTXCB Pin 24 DTEB+{GFO1E)
48 N/C Pin 12 N/C
49 b Fin 25 MSC
N/C Pin 13 N/C
o — —

=22

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




AVME-630 Manual
Chctober, foar

25 INSTALLING MEMORY CHIPS ON THE XVME-630 PROCESSOR MODULE

The XVME-630 has 12 32-pin sockets intended for
The table below shows which banks arc usad for

comprise each bank, and other memory information.

Table 2-6. Memory Capacity

use by SRAM, EPROM, or Flash devices.
which kinds of memory, which sockets

—
BANK 1
Loend SRAM Local EFROM
Memory Typa ERAM EPRCH SEAM, EFROM, or Flash
Bockets Llaad UT4 (byte 0] 1a U703 {byte ) ta 100 (byie O) ta
UTT [byke 3) UTE (borte ) 105 (byie 3)
barbrmum  Mbytes 4 Mbytss ERAM: & Mbsyiny
Moy EPROM: 4 bibyiar
| Flash: | Mbyta
Memory Chip SIHxE to S13K=A I2EHxE to LxE SRAM: G4KxR to $13ExE
Sknm EFROM: 1385xE ta 1hxd
Flash: 33Hx8 to 24680
Wil Btate 0,1 1bo 4 fto
Oplions
Timing Ses Appardix T See Appendiz B Bes Appendix B
Parametars
B B0
- — —_—— e
NOTE

All memory will be shadowed throughout the 64 Mbyte address
space for banks | through 3. For example. if four 12EKx8 EPROMs
are installed in Bank 2, they ¢nly occepy 512 Kbvtes of the 64
Mbyte space mapped out for them. Thus, the 512 Kbytes are
shadowed 128 times throughout the 64 Mbyte EFROM map.

2-23
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Installing memory chips involves the following steps:

. Set the jumpers to match the devices yoo selected according to the tables in section
2.3.7.1 and Table 2-6 on the previous page.

2 Set the appropriate jumpers to select the desired wait states as deseribed in section
1.3.7.%
' Install the appropriate devices into the appropriate sockets (see Table 2-5), referencing

the notched ends of the chips as shown in Figure 2-4,

d i L d P2 L

BANK 2 Il EFH'H———T
ure | Ut uts | um | uT urs L7 — _h"--___h‘_‘q_
s _H-\_\_'_‘—--__ MIHITEIT
Be 0| Bted | Bvea 2] Byim 3 | o0 || Byte 1 § Eed )| Byed _‘_—-‘q_""‘“-—____-‘_;_'-"'—n_._ﬁ‘:-:_‘_‘_
%ﬁk T

uUse | UM | WeE | WS

L T @ &

Figure 2-4, Installing Memory Chips

g
U & 1

CAUTION
Uss an extraction tool t¢ remove any memory chips. Using a
screwdriver could damage the board.
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2.6 INSTALLING THE XVME-630

All Xycom X'VME modules are designed to comply with all physical and electrical VMEbus

backplane specifications. The X VME-630 Processor Module isa double-high VMEbus module,
and as such requires both P1 and P2 backplanes,

WARNING
Never attempt to install or remove any boards before turning of f
the power to the bus, and all related external power supplies,

CAUTION
Before installing a module, determine and verify all jumper settings
and all connections to external devices or power supplies. {Check
the jumper configuration against the diagrams and lists in this
manual)

To install a board in the cardcage, perform the fallowing steps:
l. Make sure that the cardcage slot you want te use is clear and accessible,

i3 Center the board on the plastic guides in the slot so that the ha ndle on the front panel
is towards the bottom of the cardcage,

3. Slowly push the card toward the rear of the chassis until the connectors en gage (the card
should slide freely in the plastic guides).

4, Apply straight-Forward pressure to the handle located on the front pancl of the module
until the connector is fully engaged and properly seated.

NOTE
1t should not be NECCSSATY 10 use excessive pressure or fores 1o
engage the connectors, If the board does nat properly connect with
the backplane, remove the module and inspect all connectors and
guide slots for possible damage or obstructions,

3. Once the board is properly scated, secure it to the chassis by tightening the two

machine screws at the top and bottom of the board,

2-25
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B INSTALLING AN OPTIONAL MATH CO-PROCESSOR

166 on the X'VME-630 beard is a 68-pin PGA socket which accepts a Motorola MCGERE2
math co-processor chip. This co-processor must be rated at the game s;:_ha:d as the ESEEEIE:ID.
The co-processor will respond to all floating-peint Instructions without regard to 108
co-processor 1D,

L]
To install the co-processor, simply:

1 Locate socker 1766 on the XVME-G30.

2. Make sure pins 1 line up and insert the co-processor chip into the socker 166 as
shown below,

o el — - ) =,
Ea bl 1 7iPA

Figure 2-3. Installing an Optional Math Co-Processor

CAUTION _
Use an extraction tool to remove the math co-processor chip. Using
a serewdriver could damage the board.

224
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31 INTRODUCTION

This chapter provides information needed t :
: SRR ¢ program the XV
information is presented az follows: " ME-630 module.

- Module memory map

" Caching

. DUSCC software acoesses

. [/O port addresses, registers, and descriptions

. Interrupts

* Read/modifv /writs ilit e

£ - o .:|£u capabilities of dual-ported memory
= Sofltware notes
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1.2 THE XVME-53) PROCESSOR MODULE MEMORY MAF

Figure 3-1 shows the XVME-630 Module memory map 4s seen by the 6BECO30.

FFFFFEFEF | &
128M VMEhue Shert O Address Space (shadowed)
Gk,
FE000000 *
FTFFFFFF
128 VMEbus Standard Address Space {shadowead)
16M
Eooooooo | ¥
EFFFFFFF 1
VYMEous Extended Address Space
3.25G 5 2En
20000000 l
1FFFFFFF A BANK 3
&4M  Dual-ported SRAMEPROMEEPROM (shadowed)
1coooo00 | ¥ SM4M
1BFFFFFF | & BANK 3
| G Alemate Address Space (shadowed)
1eoooco0 | ¥ 2Ad/4
12EM Local EFROM (shadowead)
tooooooo | ¥ M
OFFFFFFF A SCNBESE2 DUSCC
G4M 2.Channel Serial Confrefler (shadowed)
ocoooooo | ¥ 32 bytes
N E-tM Misc, XVME-830 VMEbus Ragister (shacowed)
psooooon | ¥ i-byn
OTFFFFFF BAMNE 1
Local SAAM {shadowed)
20
00000008 | .0,
QU BAMK 2 on harchware reses,
BANK 1 othenwise
00000000

Figure 3-1. XVME-630 Processor Module Memory Map
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3.2.1 Bank 1 Local SRAM

Bank | is accessed through synchronous 68ECO30 cycles (azserting STERM®*), and is not batiery-
backed. Byte, word, and longword data accesses and instruction fetches to this memory space
are accesséd as longwords,

Bank 1 sits directly on the 68EC030% address and data bus 1o minimize memory access time,
This allows the 68EC030 to read thesc SRAMSs in two clocks (0 wait states) and write them in
three clocks (1 wait state),

Bank 1 accepts four SRAMS in sizes of 32K 28 to 512K x8. A custom pin arrangement (four rows
of pins) is used in this bank to allow in terchanging fast monolithic SR AM: with 3040, 400, and
-600 centers. Refer to section 2.3,7 for more information.

3122 Bank 2 Local EPROM

Bank 2 is accessed through synchronous GBECO30 cyeles (asserting STERM*). This bank is
mapped into low memory {over Bank I) upon the S8ECH30's reset to allow the EPROM to supply
the initial program counter (PC) and stack pointer (SP). The vector in this EPROM containing
the initial PC must jump to an address where address bit A28=1 {i.c. Bank 2, EPROM). (This

is necessary to enable Bank L} Benk 2 is taken out of the initial overlay of Bank | when A28
goes high after reset.

Byte, word, and longword data dccesses, and instruction accesses to this MEMory space are
accessed as longwords. This bank of memory sits directly on the 68ECO30": address bus, but iz

buffered from the CPL"s data bus to allow faster EPR OM acoesses and slower EPROM device
turnoff times,

Bank 2 can accept four EPROM: in sizes of 128K x8 (27C010) 10 1Mx3 (27C080), See section

2.3.7 for information on setting the jumpers to correspond to the type of EPROM and the
namber of wail states (1 to 4),

323 Bank } Dual Ported

Bank 3 is accessed through synchronous 68 ECO30 cycles (asserting STERM*). Bank 3 may not
be accessed by the 68ECHI0 through the VMEbus {using both the master and slave interfaces),
but through the specific dual-ported block in the lacal MEeMOry map.

This bank is accessible as a 4 Mbyte block of 37 bit-wide memory as a slave in the VMEbus.
The address of this memory is selectable on 4 Meyte boundarics in the VMEbus Extended or
Standard address space,

Bank 3 is buffered from the local SEECO30 bus toallow the 68ECD30 to operate on the local bus
while another master on the VMEhus doss a slave access to Bank 3. Accesses to this bank are

slower than accesses to the other banks because of the dual-ported arbitration and support of
slower memory types.

3-3
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This bank can accept four SRAMs (64K x8 to 512K x8), four EPROM: (128K x8 (27C010) to IM=xE
(27C080)), or four Flash devices (64K x8 1o 256K k%), (Refer toscction 2.3.7.1 to set the jumpers
to select the mamory speed of the device.) 1f SEAM is installed in Bank 3, it may be made mon-
volatile by the on-board battery or YMEDus +EVETANDEY.

324 YMEbus Standard Address Space

Any 68ECD30 memory references to bytes in the range FOOO0000H-FTFFFFFFH will map into
the VMEbus Standard address space. The 63ECO30's lower 24-bit address bus is mapped
directly onto the lower 24-bit VMEDus address bus.

325 VMEbus Extended Address Space

Any 68ECO30 memory relerences to bytes in the range 20000000H-EFFFFFFFH will map into

the ¥YMEbus Extended address space. The GRECO30's entire 32-bit address bus is mapped
directly onto the 32-bit VMEbus address bus.

NOTE
YVMEbus Extended memory addresses O0000000H=-1FFFFFFH and
FOO00000-FFEFFFFF are not accessible.

326 YMEbus Short I/0 Address Space
Any 68ECO30 references to bytes in address space FRO00000H-FFFEFFFFFH will reference the

VMEbus Short I/0 address space. The lower 16 bits of the 65ECO30's address bus will be used
to select 2 byte in the 64 Kbyte Short 1/0 space.

3.2.7 DUSCC Serial Controller

Any 68EC030 memory references to bytesin the range OCO00000H-0FFFFFFFH will reference
the SCNGES62 Dual Universal Serial Communications Controller {DUSCC).

Section 3.4 provides more information about the DUSCC.

34
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3.3 CACHING

The 6RECO30 processor contains a 2565 byte instruction cache and a 256 byte data cache. These
caches are each organized as 64 lengword entries. Any time the CPU is allowed to cache a data
fetch, the 68ECO30 will fetch the additional data required 1o complete the cache entry, Along
with the cache disable bits in the control/status registers, the caches may be u Itimately disabled
by control bits within the 6§ECH30 and by installing jumper J11.

For more information on the control and status registers, refer to section 3.5.

331 Instruction Cache

The 68ECO30 can cache instruction fetches from any location in local SRAM (Bank 1), Iocal
EFEOM (Bank 2}, dual-parted memory (Bank 3), and VMEbus Standard and Extended address
spaces. Unaligned instruction fetches and cache illing may cause the 68ECO30 to exccute
additional memory cycles.

Local SRAM, Local EPROM, and Dual-ported SR AM/EPROM (Banks 1, 2, & 3) Imstruction
fetches from these banks are always performed in 32-bit longwords and are cached,

YMEbus Extended Memory: Instruction fetches from this area are performed according to bit
3 of control register 3 and the specified address, Instructions with the alorementioned bif set
to 0 vield word accesses, while setting this bit to | results in longword accesses. Bit 4 of contral
register | determines whether the instruction fetch is cached. If thiz bit is set to 1, the
instruction is cached: if the hit is U, the instruction is not cached,

VMEbus Standard Memory Instruction Fetehes from this area are performed according to bit
5 of control register 3 and the specified address. Instructions with bit 5 set to O yield word
accesses, while setting this bit to 1 resules in longword accesses. Bit 3 of control register |
controls whether the instruction fetch iz cached. If this bit isset to 1, the instruction is cached;
if this bit is 0, the instruction 15 not cached,

VMEbus Short 1/0: Instruction fetches from this area are not allowed and will resolt in
YMEbuz cveles with illegal address modifiers,
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3.3.2 Data Cache

The 68EC030 can cache data from local SRAM (Bank 1}, local EPROM (Bank 2), dual-ported
memory (Bank 3), and the YMEDbus standard and Extended address spaces. Unaligned data
accesses and cache filling may cause the 68EC030 to cxecute ad ditional memory cycles. Some
unaligned accesses cannot be cached.

Local SRAM and Local EPROM (Banks 1 & 2): Data fetches From these banks consist of 532-bit
longwords and are cached.

Dual-ported SRAM/EPFROM/EEPROM {Bank 3): Data fetches from this bank eonsist of 32-bit
longwords. Bit  of control register 1 determines whether the data fetch is eached. If this bit
iz I, the data is cached; if this bit is 0, the data is not cached.

VMEbus Extended Memory: Data is fetched [rom this mrea according to the data width
specified by the programmer (ie. MOVEL, MOVEW, MOVE.B). Bit 4 of control register 1
determines whether the data fetch is cached, If this bit is I, the data is cached; if this bit is
@, the data is cached. Byte reads from this arca are naver cached.

vMEbus Standard Memory: Data is fetched from this arca according to the data width
specified by the programmer (L.e. MOVE.L, MOVEW, MOVE.B)L Rit3 of control/status register
1 determines whether the data fetch is cached. If this bitis 1, the data is cached; if this bir is
0, the data is not cached. Byte reads from this area are never cached.

VMEbus Short 1/0; Data is fetched from this area according to the data width specified by
the programmer {i.e. MOVE.L, MOVE.W, MOVE.B) Data accesses to this ares are never cached.

3-6
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34 SOFTWARE ACCESSES TO THE DUSCC

Software must ensure that sccesses to the DUSCC are at least 160 nS apart (CS* high). This
delay requirement can be satisfied worst case (40 MHz, instruction cache enabled) by executing
the following empty subroutine before sach DUSCC acoess:

MAIN PROGRAM DELAY ROUTINE
RD_DUSCC DUSCC_DELAY
ESR DUSCC_DELAY RTS
MOVEER DUSCC.DI
BSR DUSCC_ DELAY

MOYERB DUSCC+]l.D2

Two user-definable, software-readable jumpers (J31 and J27) are accessible through the
DUSCC, These jumpers are connected to the GPIIA and GPI2A pins, whose state can he read
at bit 0 and bit | of the DUSCC's ICTSRA. These jumpers are independent of any hardware
Funetion and can be delined for any software configuration function,

— — t=_=__—_=,
DUSCC J31 J27
Register Bt
Location Out In Qut Im |
ICTSRA bit 0 I i
ICTSRA kit 1 1 0
- = _===.=t

The DUSCC addresses and the astociasted registers are shown on the following pages for

reference. For more information on the DUSCC, refer to the Signetics 68562 DUSCC Controller
Uzer Manual,

3-7

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 3 - Programming

ADDRESS(HEX) DUSCC REGISTER

DO000000 OMREIA - Channel made register 1, ehannel A

fala{elua i | CRIRZA - Channel mods regivter 3, chanoel A

QCo00002 S1RA - Syn 1/sscendary sddress 1 registar, channsl A
BC000008 B2RA - Syn 2/sscendury nddress 3 register, chanmel A
CO00004 TFRA « Tramsmitter porometer roglaber, channel A
DC000008 TTRA - Tranmmitter timing register, channet A
OCDOC0NE EFRA . Teceiver parnmater regisier, channel A
OCH00T RTEHEA - Tecaiver timing regiater, chanmel A&

oO0000s CTERNA - Counter/timer presst register igh, channel A
(e tualua ] CTPRLA - Counter/timer preset registsr low, channel A
OCOhnA CTCEREA - Counter/timer control register, channel A
QCo0000E OMAA . Output spd miscellaneoys register, channel A
[almuileq ko] CTHA - Counter)timer high, ¢hannel &

oEananoD CTLA = Counter/timer low, chanmnal A

DCON0D0E PORA = Pin configuration register, channal A

CO0M000F CoRA . Channsl esmmand regiater, chaomsl A

00010 TEFIFOA - Trassmbster FIFD, channel A&

GCo00aLE TXFIFOA - Tranemitter FIFO, channal A (alternaie nddress)
Fila{naTi0h |- TYFIFOA - Transmitter FIFQ, chonnel A {alternute addres)
QC000018 TEFIFOA - Transmitter FIFQ, channel A [alternote addrees)
PCOC001d BXFIFOA - Hecslver FIFCH channol A

po0O001E HXFIFOA - Besslver FIFD, channel & (altarnate mddrees)
OCDO001E RXFIFOA - Recsiver FIFO, channal A (altarmate sddres)
Qoo T EXFIFOA - Recever FIFO, ehonnel & (altermste addnesi)
QCON0018 RERA - Haceiver status regisier, channel A

e Rk THSEA — Tespamitter and receiver status regiiter, channel A
OO0 1A IOTSRA - Input amd eeunter/smer status Feglster, chansel A
O000MO1HE GER - General status register

el liid bs TERA - Imtwrrupl ensble register, charmel A

OCoI00IE TR - Intarrupt wector register, unmodified

HCODO0IF ICR - Interrupt contre] pegiater

j-&
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COM00Z0 LB - Channel misde rogister 1, channel B

OConnns 1 CMEIB = Chafnel mode register 2, ehannel B
QC000022 S1RE - Byn 1/secondary address 1 register, channel B
00000 ZIRB = Syn 3feecemdary nddress 2 register, channel B
OC0G0034 TPRE = Tracamitr parameter ragister, chanssl B
DC000038 TTRE « Tranamitter timing register, channzl B

e bl RFPRB = Heceiver pursmeter register, chanre] B
BCO0008T RETRE = Receiver timing register, ckanne B
DCOO002E CTPRHB Counter/thmer preset register high, channsl B
OCo0ooER CTPRLE Countes/timer pressl twgister low, channel B
OC0OD0EA CTCRE Counter/timar control regitter, chanssl B

felal e ] CiEE = Dutpuf and miscallnneoas reginter, channsl B
0Cooo0as CTHB = Countec/timer kigh, channal B

et ] CTLE Counbar/timer low, channel B

O0000IE PCHRE - Pin eonfigaration register, channsl B

0000 2F CCRB - Channel eammand reglater, chunnel B

Q000080 TAFIFOB - Tramealtter FIFC, channe! B

Q0000081 TXFIFOB - Traramitter FIFO, channel B (albemnate address)
0000032 TXFIFOB - Tramamitter FIFQ, channel B (alterssts nddresa)
GLO00033 TXFIFOB - Tranamitter FIFQ, channel B [alternate addrasa)
L00G034 EXFIFOB - Rsceiver FIFD, channal B

(C0000aE EXFIFOB = Receiver FIFQ, channel B (alternate addreas)
OCOO00SEE EXFIFOB - Heceiver FIFO, channel B [nlternate addrem)
OQU00CET RXTIFOB - Recabver FIFO, ekanne] B [nltarnate oddreen |
OC00NEE RERB - Retelver status register, channs] B

OCo000as TESREB = Tmrmmdmlwumm.dumﬂﬂ
(COD00aA ICTSRA = lopot and counter/timer stafug register, channel B
OGOaaE GER - Generol status register (alterepts addreai)
QCoINGRG 1ERE - Interrupt snable register, channel B

OCODNEE IVRM - Interrupt wector reglster, modified

OCO000AT MER - Master reset register

3.5 CONTROL/STATUS REGISTERS

The XVME-630 contains four byte-wide comtrol/status registers, These register should he
atcessed by byte instructions for pProper operation,

Table 3-1. XVME-630 Registers

h TE— — =
Address (Hex) | Register Name

08000003 Control Register 3
OBCC0002 Control REegister 2

08000001 Control Eegister |
08000000 Interrupter Vector/Status Register 0
e —

The following subsections describe the bit functions of the four registers.
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3.5.1 Status Register 0 (Address 08000000H)

This read-only register provides status in formation for various conditions. The bits of this
register are described below.

Bit T is the state of the MISO (Master In Slave Out) signal from the MCGBHCGET] real time
clack. This bit will reflect the state of the data bit read from the r#al time clock when 55 and
SCK are active. (Refer to scction 3.8 in this manual or te the Motorola manual for more
information on programming the real time clock.)

| = Serial data bitreadisal

0 = Serial data bitreadisal

Bit 6 gives the state of the MAXG50's PFO* signal, used to check the batrery voltage.
| = Bartery voltage is OK
0 = Battery voltage is low

Bit § shows whether the XVME-630 is asserting the VMEbus BBSY™ signal
| = The XVME-630 is asserting the YMEbus BESY" signal
0 = The XVME-630 is not asserting the VMEDus BESY* signal

Bit 4 ghows whether the X VME-630"s interrupter WwMEbus IRQ* has been acknowledged.
1 = The VMEbus interrupt has not been acknowledged
0 = The VMEbus interrupt has been acknowledged

Eit 3 gives the state of the ACFAIL® interrupt {logical OR of the ACFAIL* flip-flop and the
actual ACFAIL® signal).
| = A negative going transition of the VMEDbus ACFAIL® signal has not occurred
since the ACFAIL* flip-flop has been cleared, and ACFAIL® is nmot currently
being asserted
0 = Either a VMEbus ACFAIL* has occurred or ACFATL® is currently being asserted

Bit 2 gives the state of the abort puth button interrupt,
| = Abort push button interrupt is currently negated
0 = Abort push burton interrupt is currently being assaried

Bit | gives the state of the software warchdog timer interrupt.

| = The software watchdog timer interrupt is curreatly negated

= The software watchdog timer interrupt is currently being asserted
Bit 0 gives the inverted state of the VMEbus SYSFAIL* signal.

| = The VMEbus SYSFAIL* signal is currently being asserted
0 = The VMEbus SYSFAIL¥ gignal is currently negated

3-10
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3.5.2 Control Register 1 (Address 08000001 H)

This read/write register controle man ¥ module functions, The bitsof this register are deseribed
below. All bits of this part are set to zéro when the module is reset or powered-up.

Bit 7 is vnused,

Bit 6 controls the battery test load.
1 = Battery is loaded
0 = Batterv is unloaded

Bit 5 allows the XVME-630 to acquire and retain mastership of the VMEbus.
I = The XVME-630 wishes ta mcquire mastership of the VMEbus and retain it as long
as this bitisa |
0 = The XVME-630 does not want extended mastership of the YMEbus or wishes to
release current mastership

Bit 4 controls whether YMEbus Extended memory accesscs are cached (assuming cache is
enabled on CPU).

| = Cached

0 = Mot cached

Bit 3 controls whether VMEbus Standard memory accesses are cached (assuming cache is
enabled on CPU).

| = Cached

0 = Not cached

Bit 2 contrals whether dual-ported memory is cached (assuming cache is enabled on CFP1T)
1 = Cached
0 = Motcached

Bit I controls the green pass LED.
| = Pazs LED is on
0 = Pass LED is of

Bit 0 controle the red fail LED. Also may assert the YMEbus SYSFAIL* signal {jumper
selectable),

| = Fail LED is of {: SYSFAIL*® is negated (with jumper in)
0 = Fail LED is on; SYSFAIL® is asserted (with jumper in)

3-11
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3.5.3 Control Register 2 (Address 0B000002H)

This read /write register controls the functions shown below. All bits of this port are sct to 2ero
when the module is reset or powered-up.

Bit 7 is the MOSI {Master Out Slave In) signal of the MCESHCEET] real time clock. This bit
is laiched into the real time clock by bit 6 (SCK).

1 = Data bit written to the RTC isa ]

0 = Data bit written tothe RTCisa0

Bit & iz connected to the SCK (Serial ClocK) pin of the real time clock and i3 usad o lateh the
data being read from or written to real time clock's serial interface. The edge used to latch the
data is determined by the state of this bit when the kit 3 (85} signal is asserted. If this bit is
( when S8 is asserted, data will be latched on the rising cdge of SCE. If this bit is | when 55
is msserted, data will be latched on the falling edge of SCK. (Refer to the section 3.8 of this
manual or to the Motorola manual for more information on programming the real time clock.)

1 = Drive the RTC's SCK line HI

f = Drive the RTC's SCK line LO

Bit § is connected to the 858 (Slave Select) pin of the real time clock which snables the real time
clock serial interface when 1. Bit 5 (along with bit &) also determines which edge of SCK will
latch the data being transferred to or from the real time clock.

| = RTC interface active (asserted)

0 = RTC interface inactive (negated)

Hit 4 enables the Interrupter Acknowledged Interrupt.
I = Enables the Interrupter Acknowledged Interrupt
{1 = Disables the Interrupter Acknowledged intesrupt

Bit 3 generates a YMEbus interrupt when a U then a | is written to this bit
| = A positive going transition of this bit generates a VMEBuUs Interrupt

0 = VMEbus interrupt generator disabled

Bits 2-0 indicates the IRQ level on which the VMEbus Interrupter will generate an interrupt.
Powers up in the 000 state (illegal).
111 = Generates VMEbus IRQT*

110 = Generates VMEbus IRQ6"
101 = Generates VMEbus IRQS*
100 = Generates VMEbus IRQ4*
011 = Generates VMEbus IRQ3"
010 = Generates VMEbus IRQ2*
01 = Generates VMEbus IRQI®
000 = Tilegal

312
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3.54 Control Register 3 (Address 08000003 H)

This read/write register controls the Functions sho wn below, All bits of this port are set to zera
when the module is reset or powered-up,

Bit 7 enables or disables the dual-ported memory from VMEbus accesses,
1 = Disables zslave accacsas
0 = Enables slave accesses

Bit 6 selects the VMEbus master release mechanism Release When Done (RWD)
I = After a VMEbus access, the XVME-630 retains bus mastership until another
VMEbus master requests the VMEbus
0 = The XVME-630 releasss VMEbus mastership afier each VMEbus access (RWD)
Thiz requires that for each VMEbus access, the XVME-630 will go through o
Y MEbus bus request/arbitration scquence

Bit 5 controls the width of VMEbus instruction fetches at address 40000000 and above {Adl=1}.
I = VMEbus instruction feiches at 80000000H-FFFFFFFFH will he accessed in
longwaords

0 = VMEbus instruction fetchesat S0000000H-FFFFFFFFH will be necessed in words

Bit 4 re-arms the SoftWare WatechDog Timer (SWWDT) when written from a 0 to a | (rizing
edge),

Bit 3 cnables and clears the VMEbus ACFAIL* interrupt.
| = Enables the ACFAIL® interrupt
0 = Disables or clears the ACFAIL® interrupt

Bit 2 cnables and clears the abort push button interropt,
| = Enables the abort push button interrupt
0 = Disables or clears the abort push button interropt

Bit | enables and clears the software watchdog timer. It should only be ¢cleared in the intérrupt
BErVice routine,

| = Enables the software watchdog timer
0 = Disables or clears the sof tware watchdog timer interrupt

Bit 0 enables the VMEbus S5YSFAIL® interrupt.
1 = Enables SYSFAIL* interrupt
0 = Disables SYSFAIL® interru pt

3-13
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3.6 INTERRUPTS

The XVME-630 is capable of both handling and generating interrupts on the VidEbus, The
following sections describe how these interrapts are handled and generated.

36,1 VMEbus Interrupt Handler

The saven VMEbus interrupts can directly interrupt the 68EC030. The VMEBus interrupt levels
for the X VME=630 are sclectable through seven jumpers, oneé correspo nding to each interrupt
request level (see section 2.3.11). In addition, the XVME-630 can also hagdle interrupts
generated by the abort button, watchdog timer, ACFAILL, SYSFAIL, real time clock, and
DUSCC.

The interrupt handler prioritizes all the interrupt sources such that on-board interrupis have
a higher priority. The inlerrupt sources and their priorities are chown below:

Table 3-2. Interrupt Levels

— ——
Interrupt Loeal Acknowledge u

Level Interrupt Type

T YMEbus ACFAIL® Autovector

7 Softrwars Watchdog Timer Autovector

7 Abort Push Button Autovector

7 VMEbus IRQT* VMEbus IACK

(] VMEbus SYSFAIL® Auntavecior

f YVEbus TRGG* ViMMEbos IACK

5 DUSCC Serial Controller Autovector

5 VMEbus IRQS* VMEbus IACK

4 Interrupter JACK Autovector

4 VMEbus TRQ4* VMEbus IACK

3 Real Time Clock Autovector

3 VMEbus IRQ3* VMEbus IACK

2 VYMEbus IRQ2* ViEbus IACK

I YMEbus IRQI* VMEbus TACK

3-14
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MNOTE
The VMEbus intérrupt handler will request mastership of the

VMEbus on the same bus request level as the GBECO30 uses for its
master cycles.

362 VMEbus In terrupter

The 6BEC030 can generate DOB{O) VMEbus interrupts, These in terrupts are generated through
the interrupt vector register and control /status register 2.

The interrupt vector register isa write-only register which contains the 8-bit vector which iz
to be placed on the VME data bus during an interrupt acknowledge cycle.

The interrupter is set by six bite in contraol register 2 and status register 0, as shown helow:

Bits 0-2 {control register 2)

These read /write bits represent the binary value of the interrupt level (o be generated
(O=illegal, 1-7=IRQ* 1-7).

Bit 3 {control register 2)
This read/write bit is used to generate the interrupt. Writing a 0 and then a | to this
bit gencrates an interrupt at the programmed interrupt level. During the interrupt
acknowledge cvele, the vector contzined in the interrupt vector register will be placed
on the data bus, and the IRQ* will be negated (ROAK).

Bit 4 (status register 0)
This read-only bit allows the 68EC030 to read the sta tus of the interrupter, to determine
if the YMEbus interrupt has been acknowledged,
I = interrupt has not been acknowledged
0 = interrupt has been acknowledged

Bit 4 (control register 2)
IF this bit is 1, the 6BEC030 will be interrupted on level 4 when the VMEbus interrupt
has been acknowledged, This interrupt is an autovectar,

3-13
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3.6 Generating VMEbus Interrupts

The VMEbus interrupter is comprised of three circuits:

Vector register (0800000H)
IACKIN/TACKOUT logic
Control/states bits for generating interrupts

There are two ways to generate a VMEbus interrupt: polling and interrupting.

To poll, follow the steps below:

Preload the vector register. The vector is used to determine the source of the
mnterrupt.

Laoad bits 0-2 of control register 2 (08000002H) with the VME interrupt level at
which you wish to generate the interrupt.

Toggle bit 3 of control register 2 from 0 to L.

Pall bit 4 of status register 1 (08000000H) to determine when the interrupt has
been acknowledged (1 = interrupt pending; 0 = interrupt acknowledged).

To generate an interrupt, follow the steps below:

L

3-16

Preload the vector register. The vector i3 wsed to determine the source of the
interrupt.

Load bits 0-2 of contrel register 2 (08000002H) with the VME interrupt level at
which you wish to gencrate the interrupt.

If you would like the intérrupter to interrupt the 68EC0O30 upon the VMEbus
acknowledge, set bit 4 of control register 2 to 1.

Toggle bit 3 of control register 2 from O to L.

Wait for the interrupt to occur. If in interrupt mode, the interrupt tells the
GRECOAD that the VMEbus interrupt has bezn acknowledged,
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364 SYSFAIL, ACFAIL, and Abort Bution
SYSFAIL, ACFAIL, and the abort button are all enabled by bits of control register 3.

Bit 3 controls the ACFAIL interrupt, bit 2 controls the ABORT button interrupt, and hit 0

controls the SYSFAIL interrupt. For all three bits, 2 value of | enables the interrupt and a
value of O disables the interrupt,

365 Watchdog Timer

The software watchdog timer (SWWDT) allows the processor to regain control of 3 program that
has gone astray. Using the SWWDT, the user program must clear the SWWDT at regular
intervals to prevent the SWWDT timeout from expiring. If the user program goes astray, it is
likely that the SWWDT will not be serviced regularly, the SWWDT timeout will expire, and 2

non-maskable interrupt will be generated to the 68ECD30. This allows the user program to gain
contral.

Te enable the SWWDT, bit 3 of control register 3 meeds to be set to 1. When enabled, the
SWWDT must be re-armed at a rate of 12-120 ms to avoid a SWWDT timeout. To re-arm, toggle
bit 4 of control register 3 from O to 1 (2 rising edge will re-arm),

MNOTE
Do not re-arm the SWWDT at increments faster than 12 ms,

After 155 435 mE without the SWWDT being re-armed, the interrupt is generated. Re-arming
the SWWDT at increments between 120 mS and 195 mS is not recommended as the results cannat
be guaranteed, The SWWDT should be armed just before enabling it to prevent any falge
interrupts from occurring, Onece the SWWDT has expired, the interrupt may be cleared (and
disabled) by writing a 0 to the enable bit {control register 3, bit 1).

366 Real Time Clock

For the real time clock, an alarm may be a1 to interrupt the XVME-630 at a particular time
(based on an hour/minute/second comparison) or periodically from every 488 uS to once-per-
day (programmable),

See the Motorola manual for more information on generating interrupts.

367 DUSCC

The DUSCC can be programmed to interrupt the XVME-630. For information on programming,
refer to the Signetics manual.
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37 DUAL PORTED READ/MODIFY /WRITES

This section describes how the XVME-630 handles read /modif v/ write (RMW) cycles in dual-
poried memory.

i : - itched to a state favoring
To increase performance, the XVME-630" dual-ported memory is switc

the local 68ECDO30 after cach slave access. A local REECO30 bus cycle to the dual-ported
memory can then be started before the previous slave cycle has been comple tv::d on the Wn-'[_lih'us.
The priority between master and slave accesses ta the dual-ported memory is as fellows:

1% If any dual-ported slave cycle is in progress while the local S8EC030 requests 8 RMW
cycle, the dual-ported contrel eircuitry forees the VMEbus access o be completed
{waiting for VMEAS® to be negated)

23 In all other situations, the local 68ECO30 has immediate access (0 the duval-ported
memary after the current bus cycle has been completed

NOTE
Situation 2) can effectively divide 2 YMEbus slave RMW cycle in
the dual-ported memory. This could cause a problem if a location
in dual-ported memory is being used to hold an ownership flag or
semaphore,

Assume we have a VMEbus system with twe X VME-630s (X VME-630[A] and XVME-630[B]),
and a semaphore is defined to control the ownership of XVME-630[A]'s dual-ported memory.
This semaphore is located in the first byte of XYME-630{A]'s dual-ported memory {assume an
Extended memory slave address of 20000000).

The following code could not be used to correctly set and clear the semaphore:

XVME-£30{A] HVME-830[B)
DPORT_A EQU $1C000030 DFORT_B  EQU SHOO00O00
SPHORE A EQU DPORT__A+$00 SFHORE_B EqQU DPORT _ B+400
00 = MEMORY NOT IN USE {00 = MEMORY NOT IN USE
80 = MEMORY 15 IN USE 120 = MEMORY IS [N USE
GET_MEM_A GET_MEM_B
TAS SPHORE A TAL SPHORE B
BNE GET__MEM__A BNE GET_MEM_ B
ETS TS
RELEASE_MEM A EELEASE _MEM_A
MOVEE #£300SFHORE A MOVE.B #800,5PHORE_B
ETS RTS
318
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IT the previous code were to be used while XVME-630{A] has ownership of the memory,
AVME-630[B] would try to obtain ownership using the GET MEM B routine, and
K VME-630[A) would release the memory using the RELEASE_ MEM_ A routine. This would
cause the following sequence of events: - =

KVME-630[4] Semaphicre IVME-Ga0]B]

& TAS EPHORE B

réad = %0, *s" = FALEE
MOVER #I0,SFHORE A i)
wrte EPHORE A = §00

B write SPHORE B = $an

}C"-"ME-EJH{A] has released ownership of the memory, vet the semaphore is stil] set (it 15
incorrectly set by XVME-630[B]). A deadlock exists bBecause both XYME-630[A] and
XVME-830[B] think the other owns the memory, and neither will refease it

However, there are two wavs around this problem:

Solution #1: Change the RELEASE_MEM__ A code to the following:
RELEASE MEM A

MOVEMTL DO/D1,- (AT}
MOVEB SFHORE _A.DD
MOVE.B #800,01

CAS.B D0D1SPRORE_ A
MOVEM T, {AT)+ DO/

RTS

The new sequence of events would be as Fallows:

NVME-£30{A] Semapbuce IVME-£30]R|
B TAE SPHORE B
riad = &0, *z" = FALSE
an write SPHORE B = 380
CASE DODLISPHORE A 0o

write SPHORE__ A = $00

By clearing the semaphore with a locel 68EC030 REMW cycle, any current VMEbus cyele (in this
case 3 RMW) is completed before the local 68ECD30 cyecle is initiated. This method of ¢ learing
the semaphare allows both fast aceess of dual-ported memory by XVME-630[ A]and the correct
operation of the semaphores.
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Salution #2: Use the dual-ported memory alternate address space,

The dual-ported memory is shadowed at address | 8000000-1 BFFFFFE. Accessesto thisaddress
space force the completion of the current VMEbus eyele (waiting for VMEAS® to be negated)
before initiating the local 68ECO30 eyele. Using the replacement line below for the alternate
address space allows the original code from program 2] to work correctly.

ALT DPORT EQU $18000000 . DUAL-FORTED ALTERNATE ADDRESS SPACE
EFHORE A EQU ALT DPORT+§00

NOTE
All accesses to the dual-ported memory alternate address space will
be inherently slower. For best performance, use this aliernate
memary space only Tor RMW considerations.

F=20
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3B REAL TIME CLOCK

The real time clock (RTC) is accessed serially using bits in the control and status registers, See
the Motorola MCSSHCS8T] data sheet for information on the transfer of data tothe RTC, The
following code will work at 40 MHz execution out of local SRAM with the instruction cache
enabled (the fastest possible combination), and can be used to access the RTC

Sample routines to access the RTC are shown below, and a typical single byte read or write
gequence it shown on page 3-23,

CONTROL_ STATUS EQU  §08000000

VECTOR _REG EQU  CONTROL STATUS:p
ET_REQ 0 EQU CONTROL_STATUS=0
OC5_REG 1 EQU  CONTROL_ETATUS+]
C5_REG_ 3 EQU  CONTROL_STATUE4:
CS_REG_1% EQU  CONTROL_ STATUS+3
BD_RTC _RAM EQU 300

RD_RTC_SBOS EQU  f0

RD _RTC MINS EQU  f11
RD__RTC_HOURS EQU 312
RD__RTC_DAY_OF WK EQU 413

RD_RTC_ DAY OF_MT EQU  $u4

RD__RTC _MONTH EQU 315

RD_RTC_YEAR EQU  #26
RD_RTC_STATUS REG EQU  #30

RD_RTC_CLK_CTRL_REG EQU 4§31
RD_RTC_INT_CTRL_REG  EQU g2

WR_RTO_HAM EQU 3o
WH_RETC_SECS EQU  Ab
WH_RTC BECS  ALARM EQU  3aAB
WR_RTC_MINS EQU  3Al
WE_RTC__MINS_ALARM EQU  3AD
WRE_RTC_HOURS EQU  3AZ
WE_RTC_HOURS ALARN EQU  3Aa
WE_RTC_DAY OF WK EQU  das
WE_RTC_ DAY OF MT EQU  fad
WE__RTC_MONTH EQU a5
WH_RTC_YEAR EQU  gAE
WR_RTC_CLHE_CTRL_REG EQU  $E1

WR_RTC_INT CTRL BEG EQU  $Bg

RTO_MISO EQU 7
RTO__MOSI EQU 7
RTC_8CK EQU &
RTC_ 88 EQU &

3-21
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tittrt;illllltiuittitlllIlI!wv!--iillIl!!l!!-iiiliﬂvavttt-i

x ETC  ADDRE ;i
PRy 2 STLETTET TR AR LI LR L LAttt bt
" ENTRY CONDITIONS - D1 = ADDR TO WRITE TO RTC :
* EXIT GCONDITIONS 1 HOHE :
* REGISTERS AFFECTED - MOKE

i.--itij‘jg.l;-.|..r¢¢¢l*.1-;.-.;*--111111..1'¢tilitllllriii

RTG_ADDR
BTST #RTC_BSCS_REG_3 ; TEST 88 BIT
BNE RTC_ADDR . LOOP UKTIL 58 IS NEGATED
RSET #RTC_55.C5_REG_2 | ASSERT 38
BSR  RTC_WR ; WRITE ADDRESS
RTS

ji}j.[ll'.q“rji‘ij“-."‘iﬁi-‘jiillIlIr‘Ir‘f*i‘....""‘.‘.

: RTC_RD x
n¢¢q¢¢i+il|lrr1#i!4$;+i‘illlIIll!!-iiiiil*I14!Fii***iillll!l
* ENTHRY CONDITIONS : NONE *
* EXIT CONDITIONS - D1 = BYTE READ FROM RTC *
* AEGISTERS AFFECTED : Tl ONLY o

e e e T T TP R LR LR LA L L LR Lt b L

RTC_RD
MOVEM.L DO, -[AT) ; PUSH REGISTER
MOVE.E #1,01 ; INITIALIZE "1° IN L3B

RD_LOOP
BSET  ARTO_SOK.CS_REG_2  CLOCK SCKHI
BOLR #RTC__SCK.CE_REG 2 : CLOUH 30K LO

MOYEE 8T _RBEG__0D0 ; READ RAW "MISO" DATA
LIL B 1,10 : EHIFT MEB INTD X" BIT
ROXLE 114 : ROTATE “X* DIT INTO LB, MEE INTO "G
BOg RD _LOOP : HAS THE *1® BEEN SHIFTED OIIT 792
MOVEM.L (AT)+ D3 1 RESTORE REGIITER
RT3

BT AT LR R E T PR RN PR TR R LR R L LLER L PR LR e TR PRELER PREL L L]

) RTC WHR .

I e e e e e P R LR R R L LR S AL

* ENTRY CONDITIONS : Dl = BYTE TO WRITE TORTC *

' EXIT CONDITIONS 1 HOMNE 5

* REGISTERS AFFECTED : HNONE "

el it st e e e PR R TR T RN PP P PR LRl L PR LR L ]

3-22
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RTC_WHR
MOVEM.L DO -[AT) ; FUSH REGISTER
MOVEER #8,D0 i LOOF THROUGH & BITS
WER__LOOP
ROLA #1 D { ROTATE MEB INTO "C
BoC MSB_ LD i HEXT BIT I3 "0
BEET #RTC__MOSIOS_REG_2 ; SET MOS] ="1"
BRA MOSI_EET i BKIF AHEAD
MBEE_ |
BOLR WETC _MOSICS REG 2 :SET MOSI ="
MOSI_ SET

BEET  #RTC_BCK.CS REG_2 ;CLOCK SCK HI
BCLR  #RTO_SCH.CS REG 2 :CLOCK SCK LD

iUE.B # 1,00 ; DECREMENT LOOP COUNTER
BNE WR_LOOF i ARE WE DONE 777
MOVEM.L (AT)+,D0  RESTORE REQISTER
RETH
li-'++v1--ll.ii-t-;'muinlit-tquvullllilit+mqu!!!!!lit¢tttt!1
; RTC_DONE .
i-**-#vr'!lllllit!??iIlllitt-ttr!!'lllllitttit---rni;luﬁﬁ-rc.-
*ENTRY CONDITIONS : NONE 2
CEXIT CONDITIONS . RTO DATA TRANS. COMPLETED®
* REGISTERS AFFECTED : NONE 3

e LU L T T e e —— -

RTC_DONE
BCLR  $RTOC_S5,08 REG 3 ; NEGATE 38

RTs

A TYPICAL SINGLE BYTE READ OR WRITE SEQUENCE IS SHOWN BELOW:

LR LT B R Ty

* SINGLE BYTE READ *

LR L T -

MOVEE #RD RTO_RAM.DI 1 BTG ADDRESS $00

BER RTC_ADDR ; PRESENT ADDRESS TO RTC

ESH RTO_RD i READ DATA FROM RTC ADDRESS 300
; (DATA 15 1M D1)

BER RTC_DONE ; COMPLETE CYCLE

LER LR LR L T T T T LI}

" EINGLE BYTE WRITE *

L L R L LR LRI PR TR AT

MOVER #WR_RTC_RAMDI1 i RTC ADDRESS $00

BSR RTC _ADDR | PRESENT ADDRESS TO RTC
MOVER #3A4.D1 { LOAD DATA TO WRITE

BSR RTC_WH ; WRITE DATA TO HTC ADDRESS $00
BSR RTC_DONE | COMPLETE CYCLE

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

3-23



Chapter 3 - Programming

As long as the RTC cycle is not completed, additional locations may be accessed (block reads
or block writes, but not mixed) without re-presenting the address to the RTC, The address
register in the RTC is automatically incremented alter cach byte transfer,

NOTE
Only the lowest 5 address bits in the RTC increment; €.8. il you are
sequentially accessing RAM, after location IF, the next location
will be 00. Conversely, after an access 1o location 3F, the mext
location will be 20

Typical multiple byte read and write sequences are shown below:

FTit ettt e e LR L R L L

* MULTIPLE BYTE READ *

LRI IR TP TR T L el

MOVEER #RD_RTC_RAMDI : RTC ADDRESS 300

BER RTC__ADDR ; PRESENT ADDRESS TO RTC

BER RIC__RD ; READ DATA FROM RTC ADDREES $00
i (DATA IS IN D1}

MOVEE D1,BUFFER

EER RTC _RI ; READ DATA FROM RTC ADDRESS ¥01
;{DATA IS [N D1)

MOVEE D1BUFFER+1

BSR RTC_DONE ; COMPLETE CYCLE

(IR TT TN IR LR T TR T LA L]

* MULTIFLE BYTE WAITE ™

T TP PR R RN T L L]

MOVEER #WR_RTC_RAMD1 ; RTC ADDRESS §00
BSR RTC__ADDR : PRESENT ADDRESS TO RTC
MOVEE #35A4.D1 ; LOAD DATA TO WRITE
DR RTC__Wh ; WRITE DATA TO RTC ADDEESE $00
MOVEB #855,D1 : LOAD DATA TO WRITE
B3R RTC_WH ; WRITE DATA TO RTC ADDRESS $01
BSR RTC_DONE ; COMPLETE CYCLE

I-24
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39 ALIGNING DATA REFERENCES IN CAS INSTRUCTIDNS
Data references to the VMEbus in CAS and CAS2 instructions must be aligned. The XVME-8530
cannot indivisibly execute unaligned read,/modifv/write (RMW) instructions {CAS and CAS2)

across the VMEbus. (When unaligned, these instructions require mu Itiple read and write eycles
due to an address change.)

The TAS instruction always generates RMW cycles. The CAS instruction generates RMW evcles
only when referencing a byte operand. CAS2 never generates RMW eveles,

310 LOCKING ACCESS TO THE VMEBUS

The XVME-630 provides a mechanism to allow it to obtain and lock the VMEbus from use by
other VMEbus masters. This mechanism iz software-controlled via bit 5 of contral register 1

{GETBUS). Additionally, bit 5 of status register 0 (BBSY) indicates whether the XVME-630
has possession of the VMEbus.

Locking aceess to the VMEbus requires adhering to the following rules and protocol to aveid
a potential deadlock condition:

- Do not assert GETBUS unless BBSY is negated.

* Once GETBUS is asserted, do not negate GETBUS unless BBSY is asserted.

The proper protocol to use the GETBUS bit is shown below:

» Make sure the XVME-630 does not have control of the VMEbus. If the BBSY bit iz 0,
the bus is released, If the BBSY bit is 1, the X VME-630 still owns the bus from a
previous access (since it Is not currently accessing the VMEbus). This only happens if
the RWD bit is negated (1), so assert RWD (0} and wait for the BESY bit to be 0. This
puarantees that the XVME-630 does not own the VMEbus,

* Since the X VME-530 does not own the bus, GETBUS can now be asserted (1). When the
BSY bit is 1, the XVME-630 owns the VMEbus for as long as GETBUS is asserted,

L To release control of the VMEbus, negate GETBUS (0).

3-23
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311

SOFTWARE NOTES

Some programming hints and tips are shown below for reference.

™

J-26

The X VME-630 can execute the STOP instruction.

The X VME-630 can execute the RESET instruction. Thiz will result in the generation
of 3 VMEbu: SYSEST*, but not an X VME-630 on-board reset

Executing a BEPT instruction (breakpoint) results in a BERR*, which causes the
BEECOI0 to take the illegal instruction vector.

Executing a floating-point instruction with no floating point co-processor ingtalled
rezults in 4 BERR*, which forces the 68EC030 to take the line 1010 emulator vector.

Software must ensure that accesses to the DUSCC are at least 160 n3 apart {(C5* high
time),

Software must ensere that the X VME-630"s dual-ported memory s not disabled (bit 7,
control register 3) while another VMEbus master is accessing the XVME-630'"s dual-
ported memory. This can be guaranteed by acquiring the VMEbus through the GETBUS
bit (bit 5. control register 1), disabling the slave memory, and releasing the VMEbus.

During slave accesses, dual-ported Bank 3 will not respond to VMEbus program accesses
{address modifiers 3A, 3E, 0A, OE).
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The XYME-630 Processor Module is a dou ble-high VMEbus compatible module. On the rear
edge of the board iz a 96-pin bus connsetar labeled P1. The gignals carried by connector Pl are
the standard address, dara, and control gignals required for a P1 backplane interface, as
defined by the YMEbus specification. Table A-] identifies and defines the signals carried by
the P1 connector.

Table A-I, Pl - VMEbus Signal Identification

Signal Connector and Signal Name and Description
Mnemonic Pin Number
ACFAIL* 1B:3 AC FAILURE: Open-collector driven signal which

mdicates that the AC input to the power supply is
no longer being provided, or that the required
input voltage levels are not being met,

IACKIN® 1421 INTERRUPT ACKNOWLEDGE IN: Totem-pole
driven signal. TACKIN®* and IACKOUT* signals
form a daisy-chained acknowledge. The [ACKIN®
signal indicates to the VME board that an
acknowledge cyele is in progress,

IACKOQUT® LA:22 INTERRUPT ACKNOWLEDGE OUT: Totem-pale
driven signal. TACKIN* and IACKOUT®* signals
form a daisy-chained acknowledge. The
IACKOUT® signal indicates to the next board that
an acknowledge cyele it in pProgress.

AMO-A NS 1A% ADDRESS MODIFIER (bits 0-5% Three-stare
1B:16,17 driven lines that provide additional infarmation
18,19 about the address bus, such as: size, ovele type,
1C:3 and/or DTB master identification.

AR* 1A:18 ADDRESS STROBE: Three-state driven signal that

indicates a valid address is on the address bus

ADI-AZ3 1A:24.30 ADDRESS BUS (bits 1-23): Three-state driven
1C:1 5-30 address lines that specify 2 memory address,

Ald-83] 2B:4-11 ADDRESS BUS (bits 24-31% Three-state driven hus

expansion address lines;

A-l
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Table A-1. VMEbus Signal Identification (Continued)

Signal
Mpemonic

Connector and
Fin Numhber

Signal Name and Description

BBSY*

BCLE*®

EERERE*

BGOIN®-
BG3INT

BGOOUT®*-

BG30OUT*

BRO®-BR3"

DSo*

ns1*

A-T

1E:1

1R:2

1Ci1

| B:4,6,
2,10

1B:5,T,

2.11

I B:12-15

1A:13

LAl

BUS BUSY: Open-collector driven signal generated
by the current DTB master to indicate that it i3
using the bus,

BUS CLEAR: Totem-pole driven signal gencrated
by the bus arbitrator 1o reguest r:!;ns: by the DTB
master if a higher level is requesting the bus.

BUS ERROR: Open-collector driven signal
gencrated by & slave. It indicates that an
unrecoverable error has occurred and the bus eyele
must be aboreed.

BUS GRANT (0-3) IN; Totem-pole driven signals
generated by the Arbiter or Reguesters. Bus
Grant In and Out signals form 2 daisy-chained bus
grant. The Bus Grant In signal indicates to this
board that it may become the next bus master,

BUS GRANT (0-3) OUT: Totem-pole driven
signals generated by Reguesters, These signals
indicate that a DTB master in the daisy-chain
requires access 1o the bus,

BUS REQUEST (0-3) Open-collector driven signals
generated by Requesters. Thess gignals indicate
that 8 DTE master in the daisy-chain regquires
access 1o the bus.

DATA STROBE {; Three-stateé driven zignal that
indicates during byte and word tranzfers that a

data tramsfer will ocour on data buss lines (D00-
Do),

DATA STEOBE 1: Three-ztate driven signal that
indicates during byte and word tranzfers that a
data transfer will occur on data bus linzs (DO-D15),
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Table A-1. VMEbus Signal Identification (Continued)

Signal Connector and Signal Name and Description

Mnemonic Pin Mumber

DTACE®* 1A:l6G DATA TRANSFER ACKNOWLEDGE: Open-
cellector driven signal gencrated by a DTB slave.
The falling edge of this signal indicates that valid
data iz available on the data bus during 2 read
¢ycle, or that data has been accepted from the data
bus during a write cyele.

DO0-D135 1= DATA BUS (bits 0-15k Three-state driven, bi-

1C:1-8 directional data lines that provide a data path
between the DTE master and slave,

GMND LA 11, GROUND

15,17.19,
1B:20,23,
1C:9
2B:2,12,
2231

IACK® | A2 INTERRUPT ACKNOWLEDGE: Open-collector or
three-state driven signal from any master
Processing an interrupt request. It is routed via the
backplane to slot 1, where it is looped-back to
become slot 1 TACKIN* in order to start the
interrupt acknowledge daisy-chain,

IRQI*- 1B:24-30 INTERRUPT REQUEST (1-7): Open-collector
[RQ7 driven signals, generated by an interru pler,
which carry prioritized interrupt requests. Level
seven ig the highest priority.

LWORD* 1C:13 LONGWORD: Three-state driven signal indicates
that the current transfer is a 32-hit teansfer.

(RESERVED) 2BE:3 RESERVED: Signal line reserved for future
VMEbus enhancements. This line muost not be used,

SERCLE 1B:21 A reserved signal which will be gsed as the clock
for a scrial communication bus protocal which ie
still being finalized.

SERDAT 1B:22 A reserved signal which will be used as the

Artisan Technology Group

transmission line for serial communication bus
MEcssages.

A-3
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Appendix A - VMEbus Connector / Pin Descriptions

Table A-1. VMEbus Signal Identification (Continued)

Signal Connector and Signal Mame aad Description
Mnemonic Pin Number
EYSCLE 1A:D SYSTEM CLOCK: A constant 16-MHz clock signal
that iz independent of processor speed or timing.
It iz used for general syetem timing use.
SYSFAIL* 1C:10 SYSTEM FAIL: Open-collector driven signal that
indicates that a failure has occurred in the system.
It may be generated by any module on the VMEbus.
SYSRESET* 1C:12 SYSTEM RESET: Open-collector driven signal
which, when low, will cause the system 1o be reset.
WRITE* 1A4:14 WRITE: Three-state drivensignal thatspecifies the
data transfer cycle in progress to be either read or
written. A high level indicates a read operation, a
low level indicates & write operation.
+3V STDEY R3] +5 VDO STANDRY: This line supplies +5 YDC to
deviesz requiring battery backup.
+5W 1A4:32 +5VDC POWER: Used by system logic eircuits.
1B:32
| Ca32
2B:1,13,32
+12V 1C:31 +12 VDC POWER: Used by system logic circuits.
<13V 14A:31 .12 VDC POWER: Used by svstem logic circuits,
A=d
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BACKPLANE CONNECTOR P1

The following table lists the P1 pin assignmen
of three rows of pins labeled rows A, B, and

Table A-2. Pl Pin Aszignments

C.)

AVME-630 Manua!

fOeiober, J28}

s by pin number order. (The connector consists

= e
I Row A Bow B Row C
| Pine Signal Signal Signal
1 ) BBSY™* (W
2 Dol BCLE* D9
3 D02 ACFATL* Dio
4 Do3 BGOIN® D11
5 D4 BGOOUIT® D12
& Das BGIIN® Di3
7 s BGIOUT* D14
] Lay BGZIN* DI5
9 GND BG20UT* GND
10 SYSCLK B3TM" SYSFAIL*
il L] BGIOUT* BEER¥*
12 Ds1* BRO® SYSRESET®
13 DS0* BR1*® LWORD*
14 WRITE* BR2® AMS
15 GND BR3* A2l
16 DTACK®* AN AZZ I
17 GMD AN AZl
1§ AL AM2 A0
19 GMNID AN AlS
20 TACK?® GMD All
21 TACKIN® SERCLK AlT
] IACKOUT* SERDAT* AlG
23 AMA GMD AlS
24 ADT IRQT* Ald
25 ADS IRQ6* Al3
26 ADS IR()5* Al2
27 ADd IRQ4* ATl
et AD3 IRQ3* AlD |
24 AOZ IRQ2* AQD
30 AD1 IRQI* ADE
31 =1 2% +3V STDBY +12%
32 +5¥ +3V +5%
L i “‘:—E—
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BACKPLANE CONNECTOR P2

The following rable lists the P2 pin assignments by pin number order. (The connector gonsists
of three rows of pins labeled rows A, B, and C.)

Tahble A-3, P2 Pin Assignments

Rows A and C Row B
Pin # Signal Signal
I IOCHCK® +5V
2 sD7 GMD
3 D& MN/C
4 | §D5 AZd
5 SD4 A2
i ED3 A26
T 82 A7
B 5Dl AR
g SDO A2D
0 IOCHRDY A30
TH | AEN A31
12 EALD GND
13 BALR +3V
14 SALT D16
15 SALS D17
I5 SALS Dlg
17 EAL4 Dls
18 BAL Dz0
19 gAl2 D21
20 SAl11 D22
21 SA10 D23
22 SA9 G
23 SAR D24
24 SAT D25
25 SABR D26
26 545 D27
27 Sad D28
28 SA3 D29
24 5A2 D30
30 gA D3l
31 SAD G
32 GMID +5V

A-0
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XVME-630 Manual

Octgber, 1991
Table A-4, JKI| Channel A Pinouts
— —"
RS-232C SIGNAL Mass Terminated
25-Pin Connector

| N/C Fin 1

2 M/ Pin 14

3 EXDA Pin 2

4 N/C Pin 15

5 THDA Pin 3

& N/C FPin &

T CTSA Pin 4

B TEXCA Fin 17

o BT5A Pin 5

¥ M/C Fin 18

11 H/C Pin &

12 N/C Fin 19

13 GMD Fin 7

14 DCDA Pin 20

5 DTRA(GPO1A) Fin &
| 16 N/C Pin 21

17 N/C Pin 9

18 MiC Pin 22

19 M/ Pin 10

20 N/C Pin 23

21 N/C Pin 1
| = RTXCA Pin 24

23 N/C Pin 12 I

24 N/C Pin 25

23 N/C Pin 13
t—hh—;

A-7
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Appendix A - VMEbus Connector / Pin Descriptions

A-8

Table A-5, JKI1 Channel B Signals

PIN BS-232C Masz Terminatad RS-485 SIGNAL
SIGMAL 25-Pln Connector
M/C Pin 1 +5%
N/C Pin 14 TX DB+
EXDE Pin 2 RTSE-
N/C Pin 15 ET5H+
TEDE Pin 3 TXDE-
M AT Pin 16 TREXCB+
CTSB Pin 4 DTEB-(GFO1B}
TEXCE Pin 17 CTEBR+
RTEB Fin 5 TEXCE-
N/C Pin 18 GND
N/C Pin & DCDE-
N/C Pin 19 DCDH+
GND Pin 7 GMND
DCDB Pin 20 EXDB+
DTRE(GPOIE) Fin 2 EXDE-
N/C Pim 21 RTXCB-
N/C Pin 9 MNSC
N/C Pin 12 RETXCH+
M/C Pin 10 CTS5B-
MN/C Pin 23 NJ/C
N/C Pin 11 N/C
RTXCE Pin 24 DTEB+GPO1B) I
NfC Pin 12 MWSC
ST Pin 25 MSC
MSC Pin 13 NG
h — —
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Memory Map (Factory Shipped Configuration)

FFEFFFFF
12884 VMEbBus Shor KO Address Space (shadowed)
F2000000 g
FIFFEFFF
128M VMEbus Standard Address Space (shadowed)
FOO00000 i i
EFFFFFFF T
398G VMEbus Extended Address Space
3.25G
20000000 l
1FFFFEFE [ BANK 3
| B4M  Dualperted SRAMEPROMEEPROM (shadowed)
1coo0000 | ¥ 20 4M
1EFFJFFFF [ BANEK 3
BdM Altermale Address Space (shadowed
18000000 | W MM { ;
17FF
FRFF | 4 BANK 2
128M Local EPROM (shadowed)
10000000 i 4M
OFFFFFFF | & SCMNEa5s2 DUSCC
B4m 2-Channel Serial Controller (shadowed)
ocooooco | 32 hytes
OBFFFFFF | &
E4M Mise. XVME-830 VMEbus Register (shadowed)
08000000 4 byies
OFFFFFFF BANK 1
| Local SAAM (shadowed)
00000008 | - 2M
00000007
BANK 2 on hardware reset,
BOGBOGED BANK 1 otherwise
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ey

Table B-1. Jumper Settings

Jumper Position Function Section Reference
11 Ix YMEbus BERR® timer ¢nabled 239
ouT YMEbus BERR® timer disabled
J2 [N YMEbus SYSCLK driver cnabled 239 I
ouT YMEbus SYSCLK driver disabled
I3 IM YMEbus single level arbiter enabled 2340
ouUT VMEbus single level arbiter disabled
J4 [N VMEbus SYSFAIL® driver enabled 2313
ouT VMEbus SYSFAIL® driver disabled
I5 M Dual-ported memory responds to supervisory or 234 |
non-privileged VMEbBus slove accesses
ouT Dal-ported memory responds only to supeérvisory
YMEbus slave accesses
J6 IN VMEbus interrupt handler, handles IRQ 2311
ouUT VMEBus interrupt handler, does not handle IRQ
A VMEbus IRQT*
B VMEbus IRQH*
C VMEbus IRQ5*
D VMEbus IRQ4*
E VMEbus IRQ3"
F VMEbus TRQ2*
G VMEbus IRQL*
YMEbus Master Bus BGIN to BGOUT Jumpers 2.3:.2
Requester Level (outside posts only)
J1, A (1} I7B-J158, JIC-JI15C, JTD-JI13D
J15J16 B 1 ITA-I154A, JTC-TI5C, JTD-JI5D
c 2 ITA-I15A, JTB-J15B, ITD-JI5D
D 3 ITA-I15A, I7B-J15B, J7C-]15C
JE IN Dual-ported memory responds to VMEbus Standard 234
address space slave accesses
QuT Dual-ported memory responds to VMEbus Extended
| address space slave AcCasses
Al jumpers are installed when shipped.
b-2
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October, 1591

Table B-1. Jumper Settings (Continued)

- —— —_— — -
Jumper Position Function Section Reference ||
I% I~ Kelease on request YMEbus bus release mechanism 2.8.12
ouT Do not release on request
J10 NOT USER CONFIGURABLE
J11 I Cache disablad 233
ouT Cache enabled
i J12 J13 J14 Dual-ported memory 2372
OuUT ouT OUT | B wait states
oOuUT ouT 1M 2 wail states
ouT M OUT | 3 wait states
ouT IN  fi) 4 wailt states
I ouT OUT | 5 wait states
IM QuUT m b wait states
N IN OUT | 7 wait states
N I N B wait states
J15 Used with 17 and J16 (see I7 on previous page) 2.32
JIA Used with J7 and J15 (sec J7 on previous page) 132
117 IM Oscillator power applied (normal operation) 135 |
ouT Oseillator not powered (test mode)
J18 A Battery disconnected {shipping position) 231
B Battery connected (normal operation)
J19 J20 Determines local EPROM device 2371 |
A ouUT 27C010
I A ouUT 27C020
A IN 7C040
B IN 2TC0BD
J21,023 Jiz Sets local SEAM device size 2371
I~ ouT 28=pin
ouUT iin 32-pin
Iz4 A | wait-state local SRAM reads/writes 2372
E 0 wait-state local SRAM reads/] wait-state writes
— —

All fumpers are insialled when shipped.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Appendix B - Quick Re ference Guide

Table B-1, Jumper Sattings (Continued)

Jumper Position Function Seclion Relerence
J25 J2a Sers local EPROM wait state reads 2372
[ IM 1 wait-state reads
[ ouUT 2 walt-state reads

QuUT Im 3 wait-state reads
QuT ouUT 4 wait-statc reads
J27 User definable, sof tware réeadable jumper 23.10
J28 IM Reset push button will reset the XVME-630 238
oUT Reset push button will not reset the X ¥YME-630
J29 IM Reset push button will generate VMEbus SYSRESET* 1.3.8
ouT Reset push button will not generate YMEbDus SYSRE ESET*
J3d Uszed to specify dual-ported memory device type 2371
with J43, J4d, 145, 146, 159, J61, 162, and J63
I3l Uszer definable jumper 2.3.10

J32-142, A Lerial chamnel B is R5=232C 136

J47-I57 E Serial channel B is R5-485

J43-J46 Used to specify dual-parted memory device type 2571

with T40, 759, Jal, J62, and J&3
J58 I XVME-630 will be reset by 3 VMEbus SYSRESET™ 238
ouT XYV ME-530 will not be reset by a VMEbus SYSRESET®
I59 Used to specify dual=ported memory device type 2371
with J30, J43, J44, J45, J46, Ja1, J62Z, and J63
160 KVME-630 can generate 3 VMEbus SYSRESETY 2.3.8
KVME-830 cannot generate a YMEDbus SYSRESET®
Jal=Ja3 Uszed to speciflv duil-ported memory device type 2371
with J30, J43, J44, J45, J46, and J53
JAZ22-TAZS Selects Standard or Extended YEDus slave address 2.3.4
(A253=-422) {in=0, out=1})
JAZ4-TA3] Selects Extended ¥YMEDus slave address 2.3.4
SA31=-A24) (in=0, oul=1)
N——— — =

B-4

All jumpers are installed when shipped.
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XVME-630 Manual

October, 1007
Table B-2. Bank | SRAM Selection Jumpers
_——

J21 J22 J23 "
28-pin SRAM IN ouT IN
32-pln SRAM ouT N ouT

= ——— e —
Table B-3. Bank ] Wait State Sclection Jumper
e S
J2a Number of Wait States
A 1 wait state reads/writes
B 0 wait state reads,
| wait state writes
Table B-4, Bank 2 EPROM Selection Jumpers
e i — —_—
J19 J20 Device Selected
A ouUT 2TCO10
& ouT 2TCH20
A IN 27C040
B N 2TCOED
—_— — et —_—
Table B-5. Bank 2 EPROM Wait State Selection Jumpers
—_— e
I- J25 J26 Number of
Walt State Reads
IN IM 1
Im QT 2
OuUT IN 3
OuUT ouT 4
Si—
-5
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Table B-6. Bank 2 Wait States Vs Access Times

Bank 2 Specifications

Walt 125, 126 tADDR-DV tADDR-DV
States 25 MHz (max) | 40 MHz (max)
I IN, IN 70.5 ns 40.0 nS
2 IN, OUT 110.5 n§ 65.0 nS
3 OUT, IN 150,53 n& 80.0 nS
4 OUT, OUT 190.5 n& 115.0 n§

Tahle B-7. Bank 3 Memory Selection Jumpers

DUAL-PORTED MEMORY J63 Jél  J&9 J46  Jal J45,.J44
DEYICE TYPE J43,J30
SRAM (Battery & Non-battery Backed)
4x[54kx8] E A QUT A B A,C
4x[125kxE] B A oUT A B AC
“ 4x[256kx8] B A IN A B AC
4x[512kx8] B A N A B AL
Mon-Battery Backed SRAM
4x[64kx8] B A ouT A B AC
4x[128kx8] B A OUT A B AC
4x[256kx8] B A IN A B AC
4x[512kx8] B A IN A B ALC
EPROM
27C010 4x[128kx8) A ouUT B QuUT AD
27C020 4x[256kx8] A o IN B OUT AD
27C040 4x[512kx8] A = I B A AD
27C0R0 4x[ImxE] A B M B A AD
Flash
dx[32kx8] A D ouT B ouUT B,D
dx[64kx8] A D OUT B ouT B.D
4x[128kxB] A D OUT B OuUT BD
41[256kx8] A D N B OUT B.D
—_—— T e
-8
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XVME-630 Manual
Ocrober, [199]

Takble B-8. Bank 3 Wait State Selection Jumpers

— o o-ek—eee—
J12 J13 Ji4 Namber of
Wait States

IN IN IN &

IN IN ouT &

IN ouT IN *

IN ouUT ouT 4
ouT IN IN 3
ouT IN ouT i
ouT ouT IN 7

&

Table B-9. Bus Grant Jumpers

———
Jumpers J7, VMEbus Master BGIN to BGOUT Jumpers {Outside
JI15, and J16 Bus Request Level Fosts Only)
A 0 J7B-J15B, J17C-J15C, JID-115D
B I JITA-J15A, J7C-JI5C, JTD-J15D
C 2 JTA-J15A, I7B-JI5B, I7D-]J15D
T | 3 JTA-JI13A, ITB-JI5B, JI7C-115C
— —

Table B-10. Interrupt Selection Jumpers

—

Jumper J6
Position

= |

YMEbus
Imterrupt Leveal

|E:m'nml:rr'al:n=-

2

IRQ7*
IRQ6*
IRQ5*
IRQ4®
IRQ3"
IRQ2*
IRQI1*
Dizabled

—_—
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Table B-11, SYSRESET Jumper Options

# —===—
FPower monitor resets Hesel instrue.
e O-BCir. | VMEbe | SyomEsEre l
— - = L =
QT o
ouT i < ¢
oUT ;
QuUT v - s
| ovr s
ouUT # , #
ouUT s
ouUT s s o
i | ovr | ovr | oUT ’ ¢ s I
I | our | ouT IN # o r r o
iy ouUT N ouT L o«
m | ovT N IN s < - - o
N N oUT | QUT + o "
N IN | oUT | IN s s s s o
i} i ™ | oUr o s s
I 4 s s s -
1 i i i B s J.

# = wen, blank = neD-B Lie. m On=Board Circuitcy

Table B-12. User-Configurable Jumpers

————— - ——
DUSCC J31 J2T |
| Register Bit
Location Out In Out In
ICTSRA Bat O 1 1]
ICTSRA bit | 1 0
| ——————— ———

E-8
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Table B-13. VMEbus Data Transfer Jumpers

T
VMEbus Data Transfer Type J5 JB Address Modifier
Extended, Supervisory ouT ouT 0DH
Standard, Supervisory ouUT IN iDH
Extended, Non-privileged or Supervisary N ouT 0%H or ODH
Saiudard. MNon-privileged or Supervisory N N 3%H or 3DH
EES————

Table B-14. Bus Timecouts

BERR"® will not be Typical BERR*® will be

asgerted bofore Timeout nszerted afifer
A, 32 ul 40.%6 us 41.60 ui
2520 ul 25.60 us 26.00 us
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Table B-15, Devices Parameters According to Wait States, Banks 1 and 2, 25 MHz

EAM Device
Farameter

Bank 1 SRAM

Wait States

Bank 2 EPROM Wait States

Must be I 4

N/A M/A MN/A

taa < 38 78 70 110 150 190
o < 13 53 N/A N/A N/A N/A

! b > 0 0 N/A | N/A NJ/A N/A
tane < 33 33 M/A N/A N/ A N/A
b <| 80 120 120 160 200 240
Las < 42 42 N/A N/A N/A N A
i 2 83 B3 N/A N/A N/A N/A

I L 5| 76 76 N/A | N/A N/A N/A
lwp = 40 40 N/A N/A N/A N/A
buris = 8 g N/A N/A BN A N/A
P < 11 11 N/A N/A N/ A N/A
lpw & 42 42 N/A NfA N/A NiA
o < 120 120 N/A N/A N/A NjA

For a definition of the parameters, sec Figures B-1 and B-2 on pages B-14 and B-15.

B-I0

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



YVPME-a20 Manual
October, 1901

Table B-16. Devices Parameters According to Wait States, Banks 1 and 2, 40 MHz

RAM Device Bank 1 SRAM Bank 2 EPROM Wait States
Parameter Wait States
Musi be 1 2 1 2 3 4
*‘ﬁ
_tﬂﬂ. = 15 40 N/A M/A NIA MN/A
[ Tan = 22 47 4 65 20 115
| tog = s 32 N/A MN/A N/A N/A
topz = 0 0 N/A N/A MN/A N/A
e < 18 1% N/A N/A N/ A N/A
tro <| 50 3§ 100 125 150
£ = 25 23 N/A M/A N/A N/A |
4 = 30 30 MN/A MN/A N/A MSA
Pow = 43 43 N/A N/ A N/A N/A
| twp = 25 23 N/A N A N/A N/A
twr < 5 5 MN/A N/A N/A N/A
_tEE_ = 7 7 N/A M/A N/A M/a
‘pw = 25 25 N/A N/A
by = 75 |_ 75 N/A MNiA

For a definition of the parameters, ses Figures B-1 and B-2 on pages B-14 and B-145.

B-11
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Table B-17. Devices Parameters According to Wait States, Bank 3, 25 MHz

Wait States i

RAM Device
Para m“[:tuﬂ e 5 3 4 5 & " "
<| N/A N/ A N/A N/A N/A M/A MN/A
£ 104 I44 184 224 264 305 344
=) o8 105 145 185 225 265 305
> 0 0 0 ] ) 0 0
<| s0 50 50 50 50 50 so |
= 160 200 240 280 320 360 400
<| 21 27 27 27 27 27 27
£ 113 153 193 233 273 313 353
= MNSA N/A MN/A M/A M MSA N,"A_I
< &0 120 | 60 200 240 280 120
=| 13 15 15 15 15 15 15
= 17 17 17 17 17 ) 17
= 44 54 124 I 6l 202 244 284
<| 160 200 240 280 320 360 400 l
— B

For a definition of the parameters, sé¢ Figures B-1 and B-2 on pages B-14 and B-15.
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Table B-18, Devices Parameters According to Wait States, Bank 3, 40 MHz

RAM Device Walt States
Farameter
t-o - M/A MN/A MAA MN/A MN/A N/A N/A
EE! = 58 B3 108 133 1528 183 208
Lop < 36 6l 86 111 136 13 186
tEI 7 = L i 1] i} 0 i 1]
= I2 12 12 12 12 12 iz
Loy = G 21 I16 141 166 191] 216
Eemy = M/A M/A M/A M/A N/A MNA MrA
typ = 50 75 100 125 150 175 200
IEE 5 ) T T T T T 7
tEE < 9 a9 o Q o e g
toiy 47 72 57 122 147 171
125 150 175 I 2
i | 0 125 250

For a definition of the parameters, see Figures B-1 and B-2 on pages B-14 and B-15,

B8-13
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1
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(D) A writs pocurs during the ovedan of a low C51 and a low WE. A write beglns at the latest transition ameng CS1
going low, and WE going low. A write ands at ihe earliest ransition ameng CS1 going high, and WE going high.
twe  is measurad from the beginning of write to the end of wrile.

(@ tag is measured from tha adaress valid to the beginning of writa.
(D tam is measurad fram the earliest of CS1 or WE gaoing high % the end of the wrile cycie.

{4} During this peried, VO pirs are in the output state; thersfors, the input signals of the opposite phase to the cutputs
must not be appled,

Figure B-1. Write Timing Waveform

B-14

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



XVME-630 Manusa!
Oetober, 1987

tre S
Addrags X
Tas o
tco

— -

- NI 7
e ol

Qe %

Torg
Diout Dtz Walid

Figure B-2, Eead Timing Waveform
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Appendix C - BLOCK DIAGRAM, ASSSEMBLY DR AWING, & SCHEMATICS

Block Diagram
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Appendix € - Block Diagram, Assembly Drawing, and Schematics

Assembly Drawing
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