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THEMIS welcomes users' comments on the quality of its documentation.
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the product engineer and taken into account for the next document update.
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I - PREPARATION FOR USE
1.1.- INCOMING GOODS INSPECTION

- Check that the packaging shows no signs of ha%ing been damaged in transit.

- Open the packaging and make sure that none of the items figuring on the
Product Inventory Sheet are missing.

- The packaging should be kept for storing the board when not in use and for
returning the board for servicing if necessary.

- As soon as the board has been unpacked, inspect the printed circuit, front panel,
connectors, modules and components for signs of damage.

12 - POWER UP

- Both serial links come configured in asynchronous mode, as follows:
- Channe! 1 : terminal link
- Channel 2 : "system" link (see § 3.8.2 for details on changing these
settings)

- The user must configure the following to suit his particular application:

(1) - Type of chips fitted in JEDEC banks (see § 3.2)
SW5 - Bank 3 EPROMs
SW¢% - Bank 2 SRAM/EEPROM/EPROM
SWi0 - Bank 1 SRAM/EEPROM/EPROM
SW11 - Bank 0 SRAM/EEPROM/EPROM

SW6 - Battery backup

(2) - JEDEC socket dynamic RAM configuration - SW1i2
(see § 3.1, 3.2,3.3)

(3) - VME arbiter/requester - F12 (see § 3.7)

(4) - Requester level, bus grant chaining - SW16, 17, 18 (see § 3.7)
(5) - VME SYSCLK, RESET*, SYSFAIL* - F16, SW15, F15

(see § 3.6.1/3; § 3.7)

- Pushbutton reset - SW3 (sce § 3.6.1)

(6) - Local IT levels and watchdog operation - SW14 (see § 3.4, 3.6.4)

(7) - Watchdog reset source and watchdog trigger times -
F20, SW1, SW2 (see § 3.0.4)
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(8) - Peripheral devices:
- Timer 3 and timer 2 input - SW8 (§ 3.8.1)
- Parallel ports (§3.8.3)

- Non-buffered mode: board configured for straight-through
68230-P2 link F17, F18 and F19 wired

- Buffered mode:
F17, F18 and F19 not wired;
SN75160 chips fitted at IC79 and IC80; MC3448A chip fitted at IC81

- SCSI / Floppy option:

- Enable incoming reset from SCSI bus - F14 (§ 3.84)
- P2/S00055 configuration (§ 3.8.44)
F24/SW1 on SO0055 (§ 3.12)

- Floppy interface configuration:
enable DISK CHANGE, set DRV polarity - SW13, F13 and F21 (§ 3.8.5)

- Insert the board into a non-powered chassis, making sure that the VMEbus

signals TACKIN*/OUT* and BGxIN*/OUT* are correctly daisy-chained up to the slot
occupied by the TSVME110 board.
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I1 - INTRODUCTION
21 - PRELIMINARIES
The TSVMEI110 is a multi-function 16-bit CPU bdard on the VMEbus. In its basic
version, it provides the following application CPU functions on the VMEbus.
- Master access to VMEbus
- Two-way 16-bit parallel port

- Two serial ports (one configurable for synchronous or asynchronous
operation)

Watchdog

Three programmable timers

Four banks of two 32-pin JEDEC sockets each

Five LEDs plus decimal display on front panel
- On option, the board may incorporate SCSI and floppy controllers,

- Further options increase the on-board memory with 512K, 1M or 2M bytes of
dynamic RAM.

- The board includes connection facilities for adding a user module.

The TSVMEI110 is available in a number of different versions, as set out below:
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TSVME110 : Multi-function 68000 CPU board Page 7
i
A
TSVME110-1 TSVME110-2 TSVME110-3 TSVME110-4 JFTSVMEL10-5
cru 68000-8MHz 68010-10MHz | 63010-12.5MHz | 68010-12.5MHz | 68010-12.5MHz
Jedec bank 0 64 Kbytes 64 Kbytes 64 Kbytes Empty 64 Kbytes
100ns SRAM 100ns SRAM 80ns SRAM 80ns SRAM
Jedec bank 1 Empty Empty Empty Empty 64 Kbytes
80ns SRAM
Jedec bank 2 Empty Empty Empty Empty Empty
Jedec bank 3 Vbug EPROMS Vbug EPROMS Vbug EPROMS Vbug EPROMS Vbug EPROMS
LP5282,5283 LP5288.5289 LP5340,5341 LP5336,5337 LP5338,5339
DYNAMIC NONE 1Mbytes 1Mbytes 512Kbytes 2Mbytes
RAM
Serial ports RS232C RS§232C RS§232C RS232C RS§232C
Parallel 1/Os Various 75160, | Various 75160, |} Various 75160, | Various 75160, | Various 75160,
MC3448A MC3448A MC3448A MC3448A MC3448A
SCSI controller NO YES YES NO YES
Floppy NO YES YES NO YES
controller
Timekeeper YES YES YES YES YES
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CcPrU

MICROPROCESSOR 68000 ai 8 MHz ‘
63010 at 10 MHz or 12.5 MHz on option

MEMORY

RAM, EEPROM, EPROM

EPROM

DYNAMIC RAM OPTION

Four banks of two 32-pin JEDEC sockets:

- three¢ banks with solder-bead configu-
ration for different memory chips

- one bank reserved for EPROMs

All memory banks mounted on 16-bit data
bus

Memory chips have programmable access
times, as follows:

CPU 68000 68010 68010
8§MHz 10MHz 12.5MH:z
Ram,
Eeprom Owst 150ns 100ns 80ns
Iwst 300mns 200ns 150ns
Eprom Owst 250ns 200mns 150ns
lwst 400ns 300ns 250ns

512K, 1M or 2M bytes with parity check
maximum of 1 wait state excluding refresh

INTERRUPT HANDLING

7 VME levels and 7 local levels
Software-controlled interrupt masking

Local IT levels set by jumper or wrapping

All local ITs autovectored
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SPECIFICATIONS

WATCHDOG

- Timer reset either by external signal on P2
or by internal software access

Waichdog output accessible externally on
P2 and internally for gencration of local
IT or board reset

2 trigger modes:

1) trigger if counter not reset within
TIMEmax

2) trigger if counter not reset within
TIMEmax or if reset attempted before
TIMEmax/2

TIMEmax set by wrapping: 0,25, 0,5, 1, or 2
seconds

BUS TIME OUT

Bus time out with software disable capability
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FUNCTION \ SPECIFICATIONS

ON-BOARD PERIPHERAL DEVICES \

Serial ports One RS232C asynchronous port

One RS232C or TTL synchronous/asynchro-
nous port
(Z8530 controller)

Serial ports accessible from 9-pin front-
panel connectors and on P2 connector

Timer 68B40 triple timer: three programmable
timers operating individually or in cascade;
one timer accessible from P2 connector

Parallel ports - two 8-bit ports and four control signals
from 68230 PIT

- direct output onto P2 or two-way interface
with 75160 and MC3448A drivers

Option : SCSI controller SCSI bus on P2, 1o ANSI SCSI X3T9.2 specs.
WD33C93 controller
On-board terminating resistors

Option : Floppy controller Floppy disk interface on P2
WD37C65 controller

- up to four floppies or microfloppy-
disks (TM)
- data transfer rates of 125, 250, 500K bit/s

User module Provision for mounting customized user
module on TSVME110 board

- 2x35-pin J5 connector carrying local CPU
bus (address, data, control), clock signals,
one CSMOD* line and one interrupt line

- 12-pin J3 connector connecting to eight
pins on the P2 connector and carrying
+12V and -12V power supplies
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VME INTERFACE

‘ FUNCTION ] SPECIFICATIONS 1
- ]

!
'

Compatibility
Type of board

VME arbiter

VME requester

Data transfer

Bus time out

Interrupt handler
System clock

System reset

System failure

Mains failure

VME connectors used

ANSI/IEEE STD1014 - 1987
Master

Single level
Set from selector

Release on Request {(ROR)
Level set by wrapping

A24:D08 (EO) Read/Write RMW
A24:D16 Read/Write

Bus Time Out with software disable capability

7 VME levels
Qutgoing SYSCLK (switchable)e

Outgoing or incoming SYSRESET*
(switchable)

Outgoing SYSFAIL* (software-generated)
Incoming SYSFAIL* (switchable by solder
bead)

Incoming ACFAIL*
P1

All three rows on the P2 connector are used
for on-board peripheral interfaces.

A TSVMEI10 board with SCSI and floppy
controller options cannot be mounted in a
VME slot with a 32-bit VME extension
backplane on P2,
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[ FUNCTION ‘ SPECIFICATIONS '

FRONT PANEL

4

LEDS HALT and FAIL LEDs, plus three user LEDs
Display 7-segment display with decimal point
Pushbuttons Reset,

Abort
9-pin SUB-D comnnectors Two serial port connectors

ELECTRICAL ENVIRONMENT

Power supplies +5Vdc 2,5% +5%
+12Vdc 3% +5%
-12Vdc 3% +5%

Power consumptions 5V :3.5A max. with DRAM, FLOPPY, SCSI
+12V : 50mA max.
-12V : 50mA max.

CLIMATIC ENVIRONMENT

TEMPERATURE :
- operating 0a60°C
- storage -40 2 +85° C
Relative humidity 0 to 95% non condensing

MECHANICAL SPECIFICATIONS

FORMAT Double EURQCARD 160 x 233.3 mm
(6,29 x 9,18 inches)

QOccupation One VME slot
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"J1 | Serial port channel 2 9-pin female SUB-D 3.8.2
RS232C/TTL ;
synchronous/asynchronous *
J2 Serial port channel 1 9-pin female SUB-D 3.8.2
RS8232C asynchronous
J3 User module connector 1x 12-pin, I/O onto P2 3.9.2
J5 User module connector 2x 25-pin, CPU bus + control 3.9.2
P1 VMEbus connector 3.7
P2 Peripheral 1/0 connector Serial ports, channels 1 & 2 3.8.2
Parallel I1/Os 3.8.3
Timer 38.1
Watchdog 3.6.4
SCSI bus 3.8.4
Floppy interface 3.8.5
User module 3.9
General 3.10
SELECTORS
Name Purpose - Notes Section
SW1,2 Set watchdog trigger times 3.6.4
SW3 Enable pushbutton RESET* jjumper 3.6
sSw4 Set battery or lithium cell enable battery charge 324
SW5 Configure JEDEC bank 3 EPROMs 3.2.2.2
SW6 Enable battery backup 3.2.4
SwW7 Set seif-test mode 352
SW8 Configure Timer 3 3.8.1
SW9 Configure JEDEC bank 2 static RAM / EEPROM / EPROM
SWi0 Configure JEDEC bank 1 static RAM / EEPROM / EPROM
Swi11 Configure JEDEC bank 0 static RAM / EEPROM / EPROM| 3.2.2.1
SW12 Configure memory 3.1
3.2 and 3.3
SW13 Configure floppy interface 3.85
SwWi4 Set local IT levels and 2x%-pin - jumper or 3.4
watchdog operation wrapping 3.6.4
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15 le mcommg/outgomg VME reset B 36.1

swie |\ \

SwW17 > Set VME request/arbiter level 3.7.2

SW18 /

F1 Configure serial port channel 2 modem/terminal |3.8.2

F2 Configure serial port channel 1 modem/terminal 3.8.2

F4,F5 Set channel 2 for RS$S232C or TTL 3.8.2

F7 Set channel 2 DUART clock 3.8.2

Fi2 Set VME arbiter or requester 372

F13 Enable "DISK Change" 3.8.5

F14 Enable incoming reset from SCSI bus 384

F15 Enable incoming SYSFAIL* 3.6.3

Fl6 Enable SYSCLK on VME 3.7.4

F17 \ Set parallel 1/Os 3.8.3

F18 > for direct or buffered

F19 / configuration

F20 Set watchdog reset mode 3.64

F21 Set DRV (0/1) 3.853

F22 \ Configure S2TXC signal 3.8.2.1

F23 /

F24 SCSI : REQ connection on P2 3.844

F25 Grounding the housing of serial 1/O 3.8.2
connectors

F3 Set dynamic RAM type (256K/1Mx4) factory set

F6 Test/normal - channel 1 DUART clock factory set

F8, F9 68010 option factory set

Fi0,F11 |Test/normal - clocks factory set
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III - TECHNICAL DESCRIPTION

31 - MAPPING

The TSVMEI110 board CPU mapping is configuréd to match the memory options
chosen by the user, i.e.:

- 0, 512K, 1M or 2M bytes of dynamic RAM
- RAM, EEPROM or EPROM chips installed in JEDEC banks -2

For the present purposes, EEPROM memory is assimilated to RAM memory.
- The following notes refer to the mapping table overleaf:
- $FFFFFF to $F00000:
VME short addressing - peripheral devices and internal registers.
Optional peripheral devices (floppy and SCSI) are always decoded, i.e.
there will be no "bus time out" for access to these address areas if the
components in question are not fitted.

- $EFFFFF to $E00000:

JEDEC banks. The result of an access to this arca will depend on the
configuration set on SWI12,

- $DFFFFF to $C00000:

User module. The user module must supply the CPU DTACK* and
BERR* signals when this area is accessed.

- $BFFFFF to $010000:

Standard VME access or dynamic RAM access, depending on the
configuration

- $FFFF to 0:

Dynamic RAM access or JEDEC bank 0 access, depending on the
configuration.

- The decoding logic determines the user configuration from the SWI12 selecior.
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|  ADDRESS I FUNCTION
] i
- e o e i o e e R e e — o A s |
I ¢ 1
| SFFFFFF | VME short addressing "\
|  SFF0000 | 64 Kb
| S$FE0000 | Parity register
| S$FDOO0O | SCSI
| SFC0000 | Floppy
|  SFBOOOO i User registers
_______ - - - e T T —— |
]  S$FA0000 | TIMER
|  SF90000 | PIT
| $FBOOOO | DUART
——————————————————————————————————————————————————————————————————————————————————————— I
| SF70000 | JEDEC DTACK setting : bank 3 access time
| S$FeC000 | JEDEC DTACK setting : bank 2 access time
——————————————————————————————— —— - - ______.__-——_.____...__-1
1 $F50000 | JEDEC DTACK setting : bank 1 access time
— By ——— - - e s e l
|  SF40000 | JEDEC DTACK setting : bank 0 access time
—————————————————————————————————— — ______-..____...._____________.__I
t $F30000 | VME IT mask
————————————————— - ——— e - - - ————————-.---—————|
| SF20000 | Local IT mask
———————————————————————— - -—— — - __————-___.____-.l
| SF10000 t Bus time out register
....... - - _ o -
|  $FO0000 | Clock / calendar
—————————————————————————————————————— —— —— _.-.-____.______________________l
| SEFFFFF | Four banks of two JEDEC sockets each
| |
I $E0QOD00O ]
e e e L S . e . e e e e e e e T T T T T o . o e e L e Bl B T M . e T o o o S T — o o I
| SDFFFFF | User module
| I
1 $C00000 |
—————————————————————————————————————— - - - - — _—-—I
| $BFFFFF I
| I
| [
i [ STANDARD VME
| ]
| $200000 |
| I |
| I |
| | I
| $100000 | I
] i | f
| i '
| | | |
| $08000O | | 1Mb 2Mb
1 | | | |
| $010000 [ t 512Kb DRAM DRAM
| ! I DRAM f [
| 000000 | JEDEC bank 0 |

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



TSVMEI110 : Multi-function 68000 CPU board Page 23

- Lines CFl and CF0 determine the dynamic RAM configuration, as follows:

| | | | |
| | CF {1~0) | DYNAMIC RAM ! STANDARD VME f
f | | | |
| CFO o~--0 i 0 i None | $010000 to SBFFFFF |
{ CFl o———0 § i ! |
| | | . | |
| CFO © o | 1 { 512Kb 0 to $07FFEF | $080000 to SBFFFFF |
| CFl o-——0 ! ] ’ | |
| i ' | |
| CF0 o———0 [ 2 |  1Mb 0 to SOFFFFF | $100000 to SBFFFFF ]
| CFl1 o [+] | | | |
| | | | |
| CFO o [} | 3 I 2 Mb 0 to $1FFFFF | $200000 to SBFFFFF }
| CF1 o o I ] | |
| | | | !

- Lines CF2 to CF4 determine the type of chips fitted in the JEDEC sockets, as
discussed below.

3.2 - BANKS OF 32-PIN _JEDEC _SOCKETS
The TSVMEIL10 board has four banks of two 32-pin JEDEC sockets each. These are

mapped from addresses $E00000 to $EFFFFF. The address of each bank within this
arca will depend on the type of memory chip fiued, i.e.:

- EPROMs: 27256 to 27010 \
- EEPROMs: 8K x 8, 32K x B, 128K x 8 > Access time see 3.5.1.3
- static RAMs: 8K x 8, 32K x B, 128K x 8 /

Decoding is such that EPROM banks (0 to 3) containing 64-kbyte or 128-kbyie
EPROMs (27512 and 27010) will be mapped to consecutive addresses. The same
applies to static RAM or EEPROM chips of 32-kbyte or 128-kbyte capacity.

JEDEC bank 3 is exclusively reserved for EPROMs.

Write accesses to EPROMs will be inoperative, terminating ir a "bus time out”
provided the bus time out feature is enabled (bus time out applies to CPU accesses
globally).

Three operations are required to configure the JEDEC banks:

1. Configure selector SW12;
This informs the decoding system as to the type of chip installed on each
JEDEC bank (see 3.2.1).

2. Configure sclectors SWI11, 10, 9 and 5:
This configures the individual JEDEC banks to match the type of chip fitted
(see 3.2.2).

3. Define the access times to each bank:
This is performed by software. Possible access times are 0 and 1 wait state ;
the 1 wait state value is taken as default after a reset (see 3.5.1.3).

A final note concerns battery backup of the chips installed in the JEDEC sockets.
Selector S6 takes the battery voltage Vbb onto selectors SW11i, 10 and 9, where
battery backup can be enabled/disabled for each bank. The SW4 selector sets
whether a lithium cell or a battery is used (see 3.2.4).
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SWI12 selector
The SW12 selector consists of five links: CF0 to CF4.
CF0 and CF1 set the dynamic RAM configuration,
CF2, CF3 and CF4 configure the individual JEDEC spckets.
AY

{see § 3.1 for location of SWI2)

i } !
1
[

| | | | | | | |
1 [ | | | CF{H} | BANK O | BANK 1 | BANK 2 | BANK 3 [
| CF4 | CF3 | CF2 CFl | CFO | CODE | TYPE/ i TYPE/ | TYPE/ | TYPE/ )
] | | | | | | BANK SIZE | BANK SIZE | BANK SIZE | BANK SIZE |
| | i 1 J | | ! [ 1 |
| | | i I | | | | | |
| 0 | 0 | 0 ¢t X | X 10 to 3| EPROM { EPROM | EPFROM | EPROM i
| i | | | t | 128Kb | 128 Kb | 128 Kb | 128/256 Kb |
| | ] | | | | | ] t |
| | f | | | | I | | |
] ¢ | 0 | 1 | X | X 14 to 7| EPROM { EPROM | EPROM ! EPROM |
i | | | | | | 256Kb | 256 Kb | 256 Kb | 128/256 Kb )
| | | | t | ! | | | |
| | | | f ! | | | | |
t | | ] | l | static RAM | | }
| 0 | 1 )} 0 | X | X |8 to B) EEPROM | EPROM | EPROM | EPROM {
H I | | | i ! 64/256Kb | 128 Kb | 128 Kb | 128/256 Kb |
| i | | | f | ! | | |
| i ) | | | | ( | | |
| | I | f | | static RAM | | | I
{0 |t | 1 I X | X |iCc toF| EEPROM | EPROM | EPRCM | EPROM |
| i | | | | | 64/256Kb | 256 Kb | 256 Kb | 128/256 Kb |
| [ i | i | | | | { |
| | i | I | | | i | ]
| I I | I | | static RAM | static RAM | I }
|1 f 0 { 0 | X | X (l0tol3| EEPROM | EEPROM | EPRCM | EPROM |
| | | 1 | | | 64 Kb | 64 Kb | 128/256 ¥b | 128/25¢ Kb |
[ i | l | | | | | | |
l ! | | | 1 | | | | ]
f i | I | ] | static RAM | static RAM | | |
] 1 ¢+ 0 | 1 | X | X [l4tol7}| EEPROM I EEPRCM | EPROM | EPROM |
| | | | | | | 256 Kb | 256 Kb | 128/25%6 Kb | 128/256 Kb |
| I | | i | | | i [ |
I | 1 | } | | | | | |
| | | | I | | static RAM | static RAM | static RaM | |
1 1 |1 1 | 0 { %X | X |j1stolB| EEPRCM | EEPROM | EEPROM | EPROM f
| | | | { | | 64 Kb | 64 Kb | 64 Kb | 128/256 Kb |
i ! | | i | | | | f |
t | | | [ i | i | [ |
| | | | | | [ static RAM | static RAM | static RAM | |
{ ¥ (1 ] 1 | X | X |iCtolD| EEPRCM | EEPROM | EEPROM | EPROM i
! | | | ! | | 256 Kb | 256 Kb | 256 Kb | 128/256 Kb |
| i | ! | | | | t |
| | l | I | | | | |

- The bank sizes shown above are maximum bank sizes; with this bank size, three
or four banks holding the same type of chip will be addressed contiguously. The
sizes shown represent the total capacity of the two chips, i.e.:

64 Kb
256 Kb

two 32-kbyte static RAM chips
two 128-kbyte chips
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- If the chips fitted on the board give a lower capacity than that set for the JEDEC
bank in question, the chips will be multiple-mapped over the area in question. By
way of example, if two 8Kx8 RAM chips are fitted in bank 1 (minimum bank size
64 kbytes), these will be mapped four times within the bank 1 area, at the
addresses below:

- $E10000 to $E13FFF \
- $E14000 to $E17FFF
- $E18000 10 $E1BFFF

and - $E1C000 to $E1FFFF

- If the same type of chip is fitted in two consecutive banks only, continuous
addressing will still be possible even though the maximum bank capacity is not
reached, as the chips can be mapped at contiguous locations across the boundary
between the two bank areas in question.

Example : Configuration codes from 10 to 17

| | f ! f
[ | SEFFFEF | ] I
I | ! I I
| BANK 3 | 2 x 27010 [ I |
] | 256 K | SEDFFFF | [
i | | 2 x 27512 | $ECFFFF i
| | SEC0QQQ0 | 128 ¥b | 2 % 27250 64KDb |
| | S$EBFFFF I I |
i | | 2 x 27512 | 2 x 27256 64Kb |
] | } 128 Kb i_SEBQQOQ {
| BANK 2 | 2 x 27010 |__SEAQQ000 | |
| | 256 K } ] I
i { | ! i
| L___SE800000 [ [ I

In the above example, contiguity between banks 2 and 3 is simply a question of
starting the bank 2 mapping at the appropriate location within the available bank
2 area.

The table overleaf gives JEDEC bank, dynamic RAM and VMEbus mappings for
configuration codes 0to $1F on CF0-CF4.

The line "MAP 00XXXX" indicates the JEDEC bank to which CPU accesses will be
routed after a reset. This will be the first bank configured for EPROMs. CPU
accesses 10 page 0 (00OXXXX) will be routed to this JEDEC bank until an access to the
JEDEC area ($EXXXXX) has been made.

In the absence of dynamic RAM, JEDEC bank 0 will always be seen at page 0.

SR64 static RAM (or EEPROM) 64 Kbytes (maximum bank size)
SR1z28 static RAM (or EEPROM) 128 Kbytes
Epl28 EPROM 128 EKbytes
Ep256 EPROM 256 Kbytes
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Muiti-function 68000 CPU board

TSVME110

Mapping of the four JEDEC banks

Fig. 3.3

£d £q £4 £q y4: (44 2 yA:| 1q g 19 1q e 29 g | od ﬁ,%m§
ad o
P o8 28 o8 od 291 500 o108
Z W1 TS N NI TIS
NUURRROON B8 4\ 4 (« 3 ORI L WYJId
Teve e -5' AbAvadana b saacanaan Avasabamed ran e na g QSQNQW m
=
G
2
IO I S :J:::ﬁ: I NV U 000 001% Wa
n
o)
e
D
o}
U
crraannan o codhercnnnann aeeaaaan | UUURN FOUNURTOTY S FEDUT S Trrensane 000 00Z$ uwm,
pIs Ps 3
ANA | TWA —
o
- L
” g
EEEECE: I E!
c
S
g8 _9usd 29 |9 s a4l % A 0000 0 $ 3=
9¢z¥S | 18 |y uS1g oszus |19 |w0¥usig 95T ¥S 95T US osz dg 0000 TH S
g o4 po s Z8] o a9 od ag a9 ol | og pa 0000 7d $ |2
. 0000 €9 $ 1>
1 0000 +3
96T 4S 9szda PN\ V 0000 SH $1-
£ 1 95T US / / 95z dg £ £ 8T1 da Ssemww
g 19 .7/ V 19 £ 7 7 it gt 0000 LA S
8z1dq geidg | o000 gas)S
95T 4S A | 9sdy | 14 A gszdg | 19 g 0000 63 $ )=
(4 d / / d d 4 (44 (411 [4:] sIrdy | 4 78 gz1dg | 0000VESE
T 7 NN zd 24 [4: (4: 00008 $ |5
000009 S|
96z dy 0000Qd $
€q £q £d ed £d £d 13: | £d £d £q ed td €d 11 ed £g 000094 §
0000 49 $
00004 $
drarar| ot |arveet| 81 ferotsi| v ferzvu| ot | d4'a'a o) a'v's 8 L'9's v €71 & eV
“Ju0d po))




TSVME110 : Multi-function 68000 CPU board Page 28

322 - Confi t f _individual JEDEC banl
Both of the JEDEC sockets in each bank must be fitted with the same type of chip.

These should have the same access times or else the whole bank will be bound by
the longest access time of the two.

3221 - JEDEC banks 0. 1 and 2
The following chips can be fitted in JEDEC banks 0, 1 and 2:

.
'.
\

- EPROMSs :
27256; 27512; 27010.

- EEPROMs :
8K x 8 32K x 8; 128K x 8; 28C256; 28C010 (with "DATA polling" system)

- Static RAMs :
8K x 8,32K x 8, 128K x 8.

Battery back-up for RAM contents may be wired from the Vbb battery
vohage line. Specifications for batteries and lithium cells for this purpose
are given in 3.2.4,

For each of banks O, 1 and 2, the type of chip fitted is configured from one of the
2x21-pin solder-bead selectors as shown below:

[ =]

O——=Vhh
O——= Vo
O——a V¢

010- —“Al6 . JEDEC socket high-end,i.
WL e. even address D8 - D15

Al4 /RW LI29 I AlLS

J30, 32: JEDEC socket pin 30

L3

Vcee H/L 130, 32

PGM /A15/RW LI31

L-I RN R L
o

i "‘[3“"“"""’ L : JEDEC socket low-end, i
RAMEXE) /A13| HLI28 T o« Al4 od&addxegjslsjogc-en;)w end,i.e.
20 o2 —a Vec
Al4 JAI5/VPP HLI3 21 2 AlS
®am/ e /[ 2725 - [ E ° “
= :2 « Al6 H/LJx signal common to both
OE H/L 124 ' l g " 8?:: chips in JEDEC bank
30
s H/L 122 “ [318 Gnd
— 2 03-5—-" Vee
PGM/A15/RW | HI31 3o 0% - Al

37 38 WH*
39 gm l

HJ

Al4 /RW 29 <—Eg - ALS

The table below shows SW11, 10 and 9 settings for different types of chip.
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Selector SW11 configures JEDEC bank 0: IC61, 1C62 (even, odd)
Selector SW10 configures JEDEC bank 1: IC59, IC60 (even, odd)
Selector SW9 configures JEDEC bank 2: IC38, IC39 (even, odd)

.
i
\

- JED n

JEDEC bank 3 (IC29 and IC30) can only take 27256, 27512 and 27010 EPROM chips.
The SWS5 selector configures bank 3 to match the type of EPROM chip fitted. IC29
takes the EVEN byte chip and IC30 the ODD byte chip.

EDEC bank 3 - SW5 selector

: CHIP bga gy !
I | I |
| | I o | o |
] 1 27256 |} ]
i | I o | o |
i [ | I }
| | i o | o |
| EEPROM | 27512 | SR I
| | Il o | o |
! [ [ | I
i ] I o | o |
| | 27010 | |
| | [ I [
} | | | |

.1_:_. S SW5

10 O3
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123 - A i i he ban] ¢ Jed

The four banks of Jedec sockets have software-programmable access times.

default setting, adopted after a board reset, is one wait state. Zero wait states for
Jedec banks 0 to 3 are set via registers BODEL, BIDEL, B2DEL and B3DEL

respectively.

i
b}

These 1-bit write only registers are accessed through CPU data bit D7 as follows:

Maximum permissible access time
D7 siains | Wait states Chip with :
68000 8MHz| 68010 10MHz | 68010 12.5MHZ
RAM EEPROM 300ns 200ns 150ns
1
EPROM 400ns 300ns 250ns
RAM EEPROM 150ns 100ns 80ns
0
EPROM 250ns 200ans 150ns

Addresses of access time registers

- BODEL
- BIDEL
- B2DEL
- B3DEL

Artisan Technology Group - Quality Instrumentation ...

$F40001
$F50001
$F60001
$F70001

bank 0 access
bank 1 access
bank 2 access
bank 3 access

time register
lime register
time register
time register
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3.2.4 - DBattery backup

The TSVME110 board is fitted as standard with a 3.6 V 110 mAh Dielh battery (NCM
3.6 R7). Battery charging is enabled with the SW4 link made. The SW6 link enables
battery backup at the SWI11, 10 and 9 selectors (see 3.2.2 - fig. 3.4) and at the
control logic governing access to banks 0, 1 and %

Battery backup can be enabled/disabled for each bank individually from selectors
SWil1, SWI10 and SW9:

link 1-2 made battery backup enabled
link 3-4 not made

link 1-2 not made battery backup disabled
link 3-4 made

Figure 3.2 (see § 3.2) shows the location of pins 1 and 2 on selectors SW11, 10 and 9.
The maximum battery backup duration will vary with the type of static RAM used.
Example:

six static RAMs with standby current of 1uA
total current = 6uA => backup duration = 2 years

six static RAMs with standby current of 10QuA
total current = (.6 mA => backup duration = 180 hours

OPTIONS: The battery may be replaced by a 3.6V 850 mAh lithium cell of the
SAFT LSL3 CN type if required. If this is done, the SW4 link should be removed.

- The backup voltage may also be taken from the VMEbus VMEVBB line. A system

of diodes prevents conflicts with the on-board battery or cell, and SW6 continues
to operate in the same way.

tion of SW4 and SW

T _
SHESHENES I MEEEHER
2 E:s_ = ;'g
{2 =S (HE el & 2=
X E:]:‘, — — 5
= 1§ R TR = M = 5 JRLIE
:~—!|§E€lgvg:§: ] m_l“'"g"
i W ] = - ﬂﬁ
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33 - DYNAMIC RAM OPTION

The TSVMEI110 board may be fitted with 512K, IM or 2M bytes of dynamic RAM. The
2-Mb version uses 1Mx4 chips.

Composition of different dynamic RAM configura\tions:

512 Kb 256 K x 4 chips fitted at  IC15, 22, 32, 44
F3 12 45
1 Mb 256 K x 4 chips fitted at  IC15, 16, 22, 23, 32, 33, 44, 45
F3 12 45
2 Mb 1 Mb x 4 chips fitted at IC15, 22, 32, 44
F3 23 5-6

- One wait state.

- Parity checking operates for all dynamic RAM read accesses. The parity error
signal (PARERR*) is taken onto the local interrupt selector SW14.15 (§ 3.4.2). This
signal is deasserted by a board hardware reset. It is also deasserted by a read access
to address $FEXXX1 of the parity register (§ 3.5.1.1), upon which bit D7 gives the
PARERR* status as follows:

d7
d7

0 parity error detected
1 no parity error
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34 - INTERRUPT HANDLING

The TSVME110 board logic handles 7 local interrupt levels and 7 VME interrupt
levels.

To service a VMEbus interrupt the system asserts the VIACK* signal. This
generates a VMEbus request and gives rise to an interrupt acknowledge cycle on
the VMEbus.

To service a local interrupt, the CPU VPA* signal is asserted. All local interrupt
acknowledgements are autovectored (vectors $19 to $1F).

341 - VMEDbus interrupt reguests

The TSVME110 board handles the 7 VME interrupt lines. VME interrupts are
software-enabled, with all VME interrupt requests masked after a board hardware
resct.

A write access to the 1-bit VME IT registers has the following effect:

with D7 at 1: enable IT at this level
with D7 at 0: mask IT at this level

Address
S$F3XXX3 VMEbus level
SF3XXX5 VMEbus level
SF3XXX7 VMEbus level
SF3XXX9 VMEbus level
SF3XXXB VMEbus level
SF3XXXD VMEbus level
SF3XXXF VMEbus level

IT mask register
IT mask register
IT mask register
IT mask register
IT mask register
IT mask register
IT mask register

I W N

These registers are write only,

342 - Local interrupt requests

The various local IT sources are taken onto selector SW14, where they can be
wired, by jumper or wrapping, onto the seven local IT lines handied by the
TSVMEI110 board logic. Local interrupts may also be software-masked, and all local
IT lines are masked after a board hardware reset. A write access to the 1-bit VME IT
registers has the following effect:

with D7 at 1: enable IT at this level
with D7 at 0: mask IT at this level

Address:
SF2XXX3 local level
SF2XXX5 1local level
$F2XXX7 local level
$F2XXX9 1local level
SF2XXXB 1local level
SF2X¥XD local level
SF2XXXF local level

IT mask register
IT mask register
IT mask register
IT mask register
IT mask register
IT mask register
IT mask register

Sk W N
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Fio. 3.5 - Local i fourati
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The SW14 selector configures the seven local IT lines LIT1* to LIT7*.

BPRST* wires the watchdog output WDOG* in a logical "OR" with the pushbution
for a board hardware reset.

Local interrupt sources are all of the open collector type and active at 0:

- ITSCSI* :
Interrupt
- ITFLOP* :
Interrupt
- ITPIT* :
Interrupt
- ITMOD* :

Interrupt

request from SCSI bus controller (WD33C93)

request from floppy interface controller (WD35C67)

request from parallel pont (68230 PIT)

request from user module
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- ITDUART* :

Interrupt request from dual serial link controller (Z8530)
- ITTIMER* :

Interrupt request from triple timer (68B40{
- VFALL* :

Interrupt request from wired logical "OR" between VMEbus ACFAIL* and
SYSFAIL* signals (provided F15 solder bead is set)

- ABORT*:

Interrupt request from front panel "ABORT" pushbutton
- PARERR* :

Interrupt request on dynamic memory parity error
- WDOG* :

Wz;tchdog output (open collector): may be wired either to an IT line or to a
board hardware reset.

3.5 - CONTROL AND STATUS REGISTERS
There are several types of control and status registers on the TSVME110 board:

- Board control function registers:

Parity register

Local and VME IT mask registers

Bus time out control registers

JEDEC bank access time registers (see 3.2.3)

Overall board control and status register

Watchdog reset register

Decimal display register

SCSI1/floppy interface control and status register (optional)

351 - Board trol _functi .

The board control function registers are all 1-bit registers operating on CPU
bit D7. This bit determines the effect of writing 1s to the various register addresses
and yields the results of read operations to these addresses.
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3.5.1.1 - Parity register - read only

Address : $SFEXXX1

Page 37

Reading bit D7 gives the status of the parity error signal (PARERR*).

D7=1 no parity error
D7=0 parity error detected on read access to dynamic RAM

A read to this register resets the PARERR* signal.

d n

The IT mask registers behave as follows:

i

Y

- loaded with 0 by board hardware reset or write access with D7 = 0
- loaded with 1 by write access with D7 = 1

Interrupts are masked with registers at 0 and enabled with registers at 1.

SF2XXX3
SF2XXX5
SF2XXX7
SF2XXX9
SF2XXXB
SF2XXXD
SF2XXXF

SF3XXX3
SF3XXX5
SF3XXX7
SF3XXX9
SF3XXXB
SF3XXXD
SF3XXXF

n

n

”
"

The bus time out controller has two 1-bit write-only registers: BTODIS and BTOMOD.
These are loaded with 0 by a write access with D7=0 or by a board hardware reset.
They are loaded with 1 by a write access with D7 =1,

Read operations to the addresses corresponding to these registers
status of the BTOUT signal. The BTOUT signal is discussed in § 36.2.

yield, on D7, the

t
|
] —
|
I

Address | Write

I
SF10xXx1 ! BTOMOCD
SF18xXX1 | BTODIS
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Bus time out control with BTODIS, BTOMOD:

| BTODIS BTOMOD | i

| ===} -=1 -=== T T T T T T e e e I

I | 4 |

| 0 X | Bus time out inoperative |

I i i

il Bt D T - === T T T e e e |
1 0 Bus time out active for accesses to VMEbus only,

|
|
counting from TSVME1ll0 board being J
granted the bus. |

I

Bus time out active for all CPU cycles, counting i
from high-to-low transition on AS* |

!

3.5.1.4 - JEDEC bank access time registers - write only

The four 1-bit JEDEC bank access time registers also operate on bit D7. They are
loaded with 1 by a board hardware reset or a write access to the corresponding
address with D7 = 1. They are loaded with 0 by a write access with D7 = 0.

| Address | Register | JEDEC bank |
[ === | = R Rttt b e |
| SF4XXX1 | BODEL | 0 |
| SF5XXX1 [ B1DEL | 1 |
| SF6XXX1 | BZDEL | 2 |
| | B3DEL | 3 |

SF7XXX1

With the register at 1, CPU access cycles to the Jedec bank in question will have
one wait state.

With the register at 0, CPU access cycles to the Jedec bank in question will have
zero wait states,

The table in section 3.2.3 shows the maximum permissible access times for chips
installed in the Jedec sockets for one-wait-state and Zero-wait-state operation.
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3.5.2 - Overall bhoard control/status register
This is a read/write register.

Access address : $SFBXXX1

4

Write : %

(D7 | _ D& t DS 1 D4 1 D3 | D2 | D1 | DO |
| NU |[OVFAIL*| NU |MWDOG|Led3|Led2|Ledl|Fail|
I ! I I I | I f |

This register is cleared by a TSVME110 board hardware reset.

bits 0-3 :
- FAIL, LED1, LED2, LED3 : front panel LED control

=0 LED on
=1 LED off

The three user LEDS 1 to 3 and the FAIL LED are tumed off on successful
completion of all self-tests phases (see § 3.11 - FRONT PANEL),
bit 4 - MWDOG : watchdog operating mode
= 0 watchdog triggers if timer not reset within maximum time threshold
= 1 watchdog triggers on either of the following:

. tlimer reset attempt before minimum time threshold
. timer not reset before maximum time threshold

For further details, see 3.6.4.
bit 6 - OVFAIL* : VMEbus SYSFAIL* enable (with bit at 0)

The TSVME110 board releases the VMEbus SYSFAIL* signal when this bit is
loaded with a 1.
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Location of SW7 selector

g

:
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§

@"ﬁ’

] 11
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Read :

D7 | D6 | DS | D4 | D3 { D2 | Pl | DO |
|ABORT* | SYSFAIL* |ACFAIL* |MODHCK | Led3 | Led2 |L.edl |FAIL]
I I I I | i I I I

N\

bits 0-3 : status of FAIL, LEDI, LED2 and LED3 signals
These bits are set by writing to the same register.
bit 4 : MODHCK - status of SW7 selector

0 = jumper set
= jumper not set

The standard version of the TSVBUG debugger polls this bit and will loop the
self-test function on power up if it finds a jumper set on SW7.

bit 5 : status of VMEbus ACFAIL* signal
bit 6 : status of VMEbus SYSFAIL* signal

bit 7 : status of TSVME110 board ABORT* signal
(asserted by pressing BP2, the front panel ABORT pushbutton)

ACFAIL*, SYSFAIL* and ABORT* are active at 0.
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Address : $SFBXXX7
Write : A

A write access 1o this address resets the watchdog timer (provided the F20
selector is set for "internal reset" - see 3.6.4).

Read :

4-bit register

BIT 0 : CPTH2
Fixed output signal from watchdog timer: period = 0.262144 s

BIT 1 : CPTH
- Watchdog timer output selected as minimum reset threshold from SW?2
selector: period variable from 2.0971525 to 0.262144 s

BIT 2 : CPTM
Watchdog timer output selected as maximum reset threshold from SWI
selector: period variable from 4.1943045 to 0.524288 s

BIT 3 : IWDOG*
Watchdog logic control signal: active at 0

CPTH2 and CPTH in this register are read for the purpose of monitoring watchdog
operation without necessarily triggering it.
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154 - Decimal _disp] isf
This register controls the 7-segment BCD display.

Write-only access to address : $FBXXX3

Bits 0-3 control the decimal value displayed (bit 0 = L}SB, bit 3 = MSB).
Bit 4 controls the decimal point: \

0 point lit
1 point off

After a board hardware reset, the display shows a value of 0 with the decimal point
lit.

Write and read, address : $FBXXXS5

Write :
I__ D7 | D6 1 D5 1 D4 | D3 1 DpZ2 1 D11 DO |
|IMIT65 | N.U. | MOTON | INUSE|FPCVAL| N.U.|MIT93|SCRST|
| f | { | | I I |
\ / \ /
v v
FLOPPY INTERFACE SCS1I
INTERFACE

This register is cleared by a board hardware reset and by a CPU RESET instruction.

bit 0 : SCRST

This bit asserts the SCSI bus reset line. It is active at 1, which means that the
SCSI bus reset line will not be asserted when the register is cleared.

bit 1 : MIT93

This bit masks the IT line from the WD33C93 SCSI bus controller. It is active
at 0 (IT masked).

bit 2 : not used

bit 3 : FPCVAL
Precompensation used by floppy controller:
=0: 187 ns
=1:125 ns.

bit 4 : INUSE

This signal is wired via the SW13 selector to the floppy interface INUSE line,
which is managed by the control register and not by the floppy controller.
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bit 5 : MOTON

This signal is wired to the floppy interface MOTON line, which is managed
by the control register and not by the floppy controller,

bit 6 : not used \

bit 7 : MIT65

This bit masks the IT line from the WD37C65 floppy controller (interrupt
masked with bit at 0).

- Read :

D7 1 D6 I DS [ p4 | D3 | D2 1 Dl | DO |
| MIT65| RDY { MOTON | INUSE|FPCVAL |IRQ65|MIT93|RSTSC|
I l I | I I I I I

Apart from bits 0, 2 and 6, we have here a readback of the control register.
bit 0 : RSTSC

This bit is not a readback of bit SCRST in the control register. Rather, it
gives the inverse of the SCSI bus reset line, which may be asserted by
another user of the SCSI bus.

=1 SCSI reset asserted

=0 SCSI reset deasserted

bit 2 ; IRQGS
Status of WD37C65 floppy controller IRQ line before MIT65 masking logic
=1 floppy controller IRQ line asserted
=0 floppy controller IRQ line deasserted

bit 6 : RDY

Status of floppy interface READY line via SWI13 selector

3.6 - TSVME110 BOARD CONTROL FUNCTIONS

This section discusses the following internal and VMEbus-related control
functions found on the TSVMEI110 board.

reset

bus time out
SYSFAIL, ACFAIL
watchdog
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BP 1 1
RESET = =
SW03 1“‘-”05 T RAZ* OVRST* SWis
° 5 o— »————% — SYSRESET*
PWRST 2 1 (VMEBUS )
Ly ol —— 73
18 17 | f} IVRST*
—WA—
> —
—W—
NN HALT*
- Pl —
W«ﬁv
Front-panel
HALT led

The RAZ¥* signal can be asserted by any of the following:
- front panel pushbutton (with SW3 link set)
- board power up or 7705 voltage drop (+5V)
- VMEbus (with SW15 link 3-4 set)

watchdog triggering (with SW14 link 17-18 set)

The RESET* signal can be asserted by either of the following:

- RAZ* signal as above

- CPU (in particular, the RESET instruction for the RESET* signal)
Assertion of the RAZ* signal corresponds to a board hardware reset.
The following are affected by a board hardware reset:

- CPU RESET* and HALT* lines

- interrupt handling system (masks)
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the registers below:

. bus time out

. JEDEC bank access times
overall board control/status

. decimal display

watchdog timer

VMEbus arbiter/requester

VMEbus (with SW15 link 1-2 sect)

Page 47

28530 DUART via RD* and WR* signal logic

SW15 links 1-2 and 3-4 are mutually exclusive; otherwise, RAZ* would be

looped back via IVRST*.

The following are wired to the RESET* signal:

- CPU
- the peripheral devices below:

. 68B40 timer

. 68230 PIT

. WD33C93 SCSI bus controller
. WD37C65 floppy controller

362 - Bus i functi

The bus time out function, disabled by a board hardware reset, is operated by two

1-bit registers:

BTODIS
BTOMOD

$F18XX1
$F10XX1

These two registers are cleared after a reset,
the above addresses, upon which they will take

They are programmed by writing to
the value of data bit D7.

| t i
| BTODIS | BTOMOD |

BUS TIME OUT FUNCTION |

0 | Bus time out

I

counting from TSVME110 board beling

I
active for accesses to VMEbus only, |
|
granted the bus. |

|
i
|
| Bus time out
I
|

|
active for all cpy cycles, counting i
from high-to-low transition on AS* |

I
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The bus error will be generated between 263 us and 279 us after the bus time
out has been triggered, provided AS*¥ remains asserted.

For accesses to the VMEbus, a bus time out will assert the VMEbus BERR*
signal.

Triggering of the bus time out function sets the BTOUT register, the value of
which can be read back (on bit D7) from address $FIXXXI1,

D7
D7

1 bus time out has been triggered
bus time out has not been triggered since
the last board hardware reset nor since the
last read to this register

[ |

BTOUT is cleared by a board hardware reset and on completion of a read
cycle to this register at $FI1XXXI,

3.6.3 - VMEbus SYSFAIL* and ACFAIL* signals

Fig. 3.7 - Blo diagram

VMEBus
- VACFAIL* rD\/ [ ACFAIL*
OVERALL
STATUS
L] REGISTER
VSYSFAIL* N
[ J, ¢ re.
>
SW14
> Jis VFAIL* 14, , LOCALIT
o o SELECTOR
Pra; OVFAIL* OVERALL
\E] CONTROL
REGISTER

The VMEbus ACFAIL* signal is permanently received by TSVMEIL0 board.
The status of this signal can be read back at any time from bit D5 of the
overall board status register.

ACFAIL* may also be used to generate a local IT on the TSVMEIL1Q board,
wired as a logical "OR" with the SYSFAIL* signal on pin 14 of the SWIl4
selector.

The status of the VMEbus SYSFAIL* signal can be read back at any time
from bit D6 of the overall board status register.

Provided the FI15 link is set, SYSFAIL* may also be used to generate a local

IT on the TSVMEI1Q board, wired as a logical "OR" with the ACFAIL*
signal on pin 14 of the SWI14 selector.
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The TSVMEIIQ board is able to assert the SYSFAIL* signal on the VMEbus
from bit D6 in the overall board control register. SYSFAIL* is asserted on the
VMEbus when this bit is at 0, i.e. after a board hardware reset or a write
access to the register with D6 at 0. SYSFAIL* is released by writing to the
overall control register with D6 at 1 (see §2.6.2 for locations of FI5 and
SW14).

\
i
\

3.6.4 - Waichdog function

Fig. 3.8 - Block diagram

G MODE Watchdog logic
MWDO (6}
WRWDOG* g 2q 2l o RELANCE
WDGI* go—1a RESET MIN. MAX.
(P2 A23) ! A A
sW2 |
) o
p~————0
Timer ‘ o
—0
Q25 st
RAZ* }_RST Qs © o
Q1 -0
Q2 7o)
CLK4 #» > 4 o
DO g CPTH2
Dl eg— __: CPTH
D2 g 4 o CPTM
D3 | gy IWDOG*
OE [
RDWDOG* g x =z
<
WDGO*
b ~ ooy
SWi4
wpoG* —186 ol g BPRST*
160 ol g LIRQ7*

Description of watchdog function:

The watchdog can be triggered in one of two ways:
1. Conventional mode:
Watchdog triggered if reset signal is not asserted within upper time

limit.
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2. MIN/MAX mode:

Watchdog triggered gither if the reset signal is asserted before a minimum
time limit, or (as in conventional mode) if the reset signal is not asserted
before a maximum time limit.

In compliance with the recommendations of the French [Institut National de
Recherche sur la Sécurité, Min/Max mode provides a means for increasing the
safety of applications; over-short loop times are just as indicative of hitches in
application programs as over-long ones.

- Waichdog resel :

In either of the above two operating modes, the waichdog reset signal may be
taken from one of two possible sources. This is set from the F20 sclector:

Note:

-F20 link 1-2 set: watchdog reset by write to watchdog reset register
($FBXXXT)

-F20 link 3-4 set: watchdog reset by low-level external TTL or open
collecter signal on WDGI (A23 on P2 connector) (zero-level pulse of at least
40 ns duration)

With both links set on F20, watchdog reset will operate by writing to the
watchdog reset register and the user will be able to monitor the internal
reset proceedings from an extermal device via the WDGI line. However, the
signal output on P2 under these circumstances is generated by a 74LS138,
which means that monitoring must be performed in the proximity of the P2
connector, The duration of the low-level pulses output from P2 is at least 250
ns.

- Watchdog_outputs:

The WDOG* signal, active at 0, is accessible from pin C23 of the P2 connector.
It is also taken onto the SW14 selector, where it can be wired so as to produce
cither a board hardware reset (SW14 link 18-17) or a local IT.

If it is taken as a local IT, the corresponding IT service sub-routine is able to
check that the IT was in fact triggered by the watchdog by reading the
watchdog register at $FBXXX7. Here, bit D3 (active at 0) gives the WDOG*
status; bit D1 gives the CPTH status (when at 0 indicates lower time limit has
not yet been reached); bit D2 gives the CPTM status (when at 1 indicates
upper time limit has been c¢xceeded).

- Watchdog reset after triggering:

In conventional mode (MAX), the watchdog timer is reset by simply
asserting the reset signal,

In MIN/MAX mode, it is necessary to first switch over to conventional mode,

then assert the reset signal, and then switch back to MIN/MAX mode by
reloading a 1 in the MWDOG* bit of the overall control register.
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- Watchdog monitoring:

Operation of the watchdog timer can be monitored by reading the watchdog
register; the status of the timer output (period =262.144 ms) is given on bit

DO.
.{\
The upper time limit is set from selector SW1 (wrapping) as follows:
Swl
1 o= > CPTM
2 o<———- 0 .5 Period: 524.288 ms
3 o<—=———— o1 Period: 1 048.576 ms
4 O<—mm—— Q 2 Period: 2 097.152 ms
5 o<————- Q 4 Period: 4 194.304 ms

Triggering takes places when the signal selected here goes low-to-high, i.e.
at half-period:

Link SW1 1-5 trigger: 2 097.152 ms
1-4 trigger: 1 048.576 ms
1-3 trigger: 524.288 ms
1-2 trigger: 262.144 ms

MINIMUM time limit (enabled if MWDOG* = 1):

The lower time limit is set from selector SW2 (wrapping) as follows:
Sw2
1l o-=——m=— > CPTH
2 o€=w—m— Q .25 Period: 262.144 ms
3 o<———- Q0 .5 Period: 524.288 ms
4 o<——m— o1 Period: 1 048.576 ms
5 o<==w—=- o 2 Period: 2 097.152 ms

Triggering takes place if the watchdog reset signal is asserted before the
signal selected here goes low-to-high; this gives the following minimum

thresholds:
Link SW2 1-5 trigger: 1 048.576 ms
1-4 trigger: 524,288 ms
1-3 trigger: 262.144 ms
1-2 trigger: 131.072 ms
Connections on P2:
WDGI* P2. a23
WDGO* P2. ¢23
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3.7 - YMEBUS INTERFACE

The TSVME110 board acts exclusively as a master on the VMEbus. Interfacing with
the VMEbus involves the following functions:

-DTB :
- bus arbiter / requester N

- interrupt handling
- management of VME control signals

321 - Data transfer (DTB)

Accesses from the TSVMEI110 board CPU to the VMEbus have the following formats:
- A24 : D16/D08
- Al6 : D16/D08

- TSVME110 board mapping on VMEbus:

. Standard addressing (A24:D16): start of VME mapping varies with size of
on-board dynamic memory:

DYNAMIC RAM: none : standard VME 510000 - SBFFFFF
512K : " " 580000 - S$BFFFFF
1Mb " " $100000 - SBFFFFF
2Mb " " 5200000 - SBFEFFFE

. Shont addressing (A16:D16): $FF0000 - $FFFFFF

- Address modifiers used:

I cope | FUNCTION ON VMEBUS !
| | |
| $29 | Short, user, I/0 access |
: 52D : Short, supervisor, I/0 access :
l $39 i Standard, user, data access :
; $3a f Standard, user, program access :
: 53D : Standard, supervisor, data accgess :
E $3E i Standard, supervisor, program access :

I
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3.7.2 - VMEbus arbiter [ requester

The TSVME110 board incorporates a single-level VME arbiter, enabled/disabled
from selector F12. The arbiter function is enabled with the F12 jumper set and
disabled with the F12 jumper absent, in which case the board acts as a simple
requester on the VMEbus.

The requester operates in RELEASE ON REQUEST\mode. The VME bus request/ bus
grant level required for the TSVMEI10 board is set from seclectors SW16, SW17 and
S18.

Location of F12, SW16, SW17 and SW18

BGOUT BGIN BR
SWI18 SW17 SWi1é
rooooo fooooo [’ooooo
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

= F12
- L 1
P1 |
T g — F16

- " - (SYSCLK § 3.7.4)
oAl 3
o T Y o

g

ﬁ&i Hr
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The TSVME110 board must provide chaining for those BGIN and BGOUT signals
which it does not handle itself. For example, if request/ grant level 3 is sclected
for the TSVME110 board, BG2IN* must be linked straight through to BG20UT¥,
BG1IN* to BG10UT#*, and BGOIN* to BGOOUT*.

SW17.2 BG3IN* Swig2 | BG30UT*
SW17.3 BG2IN* SwWi18.3 BG20UT*
SW17.4 BGI1IN* SW18.4 BG10OUT*
SW17.5 BGOIN* - SWI18.5 BGOOUT*

These links are made by wrapping:

Link on SWle,
I SW17 and SW18

Bus request / bus grant

|

! level
| mmmmmm e e 1
I 1 -2 | 3 |
I 1i-3 | 2 i
{ 1 -4 | 1 !
| 1 -5 [ 0 i
| I I

373 - VME] int ] m

The TSVME110 board is able to simultancously handle the seven VMEbus interrupt
levels.

Interrupts from the VMEbus are masked/enabled from the board's seven VME IT
mask registers.

All VME interrupts are masked after a board hardware reset. They can be
individually enabled by writing to the appropriate VME IT mask register with
D7at1 and they can be remasked by writing with D7=0.

Addresses $F3XXX3,5,7,9,B,D,F, for levels 1 to 7

See 3.5.1.1.

The TSVME110 board does not have a VME interrupt generator function.
. E ¥ Y * IL*

- SYSRESET*
The TSVME110 board reset function is dealt with in 3.6.1.
Handling of the SYSRESET* signal is set from the SWI1S selector as follows:

. Neither link set: TSVME110 board isolated from VMEbus SYSRESET*
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. SWI15 link 3-4 set: TSVMEI110 board receives SYSRESET* for asserting RAZ*
and RESET*

.SWI15 link 1-2 set: TSVME110 board generates SYSRESET* signal on VMEbus
under the following c§rcumstances:

- power up or mains failure
- operation of front panel RESET pushbutton (with SW3 link set)
- watchdog triggering (with SW14 link 17-18 is set)

Links 1-2 and 3-4 on SW15 must not both be set at the same time.

See § 3.6.1 for locations of SW15, 14 and 3.

- SY IL*
See § 3.6.3 and selector location in § 3.6.1.

Incoming SYSFAIL*;

- SYSFAIL* is permanently accessible on bit 6 of the overall board status
register.

- With the F15 link set, SYSFAIL* may be used for generating a local IT,
wired as a logical "OR" with ACFAIL* on pin 14 of SW14,

Qutgoing SYSFAIL*:
- SYSFAIL* is controlled from bit 6 of the overall board control register. It

is generated by a board hardware reset and can also be disabled or re-
enabled by writing to the register (SYSFAIL* asserted with bit 6 =0).

- ACFAIL*
See § 3.6.3
ACFAIL* is incoming only:
ACFAIL* can be read from bit 5 of the overall board register.

It is wired as a logical "OR" with SYSFAIL* on pin 14 of SW14 (local interrupt
selector).

= SYSCLK*

With the F16 link set, the TSVME110 board generates a 16 MHz clock signal as the
SYSCLK* signal on the VMEbus. See 3.7.2 for location of F186.
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3.8 - TSVMEL110 BOARD PERIPHERAL DEVICES
3.8.1 - 68B40_triple ti

The TSVMEI110 board is fitted as standard with a 68B40 triple timer capable of
generating variable time intervals. \

The 68B40 chip possesses three 16-bit binary timers with their associated control
registers, plus an overall status register. The timers are software-controlled and
may be wired to a local IT line from pin 12 on SW14.

Fig. 3.9 . 68B40 triple timer

68B40
SW8
Timer o o2 |GND
3 Ghes l 30 Ofe—TIMGT* P2 C21
- 0 Olg—TIMINT ___ ppy a2
E -t ax ouT o of 8 CLK 4MHz
90 10
llo ol TIMOUT o ey 22
Timer
SWI4 e n?  ‘GPp—t—]GND
[ <‘
12 ouT
Timer
n°l Tp— {GND
<t
ouT

- Timer 3 can operate ecither internally or from signals entering on P2. It is also
able to supply outgoing signals to P2,

. Enable:

- always enabled : SW8 link 1-2 set
- enabled from TIMGT* (P2.C21) : SW8 link 3-4 set
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These two links are mutually exclusive.
. Clock:

- internal CPU clock E: frequency = CPU clock / 10 = 0.8 MHz
(or IMHz with 10 MHz 68010 option)
(or 1,25MHz with 12,5 MHz 68010 option)
!

Al

- one of the following external clocks:

. on-board 4 MHz clock : SW$§ link 7-8 set
. TIMINT clock from P2 pin A22 : SW8 link 5-6 set

These two links are mutually exclusive.

. Output:

- P2 pin C22 - TIMOUT : SW8 link 11-12 set
- timer 2 clock input : SW8 link 9-11 set

- Timer 2 is permanently enabled and its output is permanently wired to the clock
input of timer 1.

The timer 2 clock may be internal or external as follows:
- intemmal CPU clock E: 0.8 MHz
(or 1 MHz with 10 MHz 68010 option)
(or 1,25 MHz with 12,5 MHz 68010 option)
- external:
. timer 3 output : SWS$8 link 9-11 set
- Timer 1 is permanently enabled.
The timer 1 clock may be taken from either of the following:
- internal 0.8 MHz clock (1 MHz or 1.25 MHz options)
- timer 2 output
The three timers may operate either independently (in which case timer 1 must be
set to "internal clock") or in cascade.
68B40 base address : $FAXXX]1
P2 connections :
TIMGT* P2.c21 timer 3 enable

TIMINT P2.a22 timer 3 input
TIMOUT P2.c22 timer 3 output
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68B40 TIMER - PROGRAMMING EXAMPLE

Timer 3 is initialized to generate an external 25 KHz clock signal on output 03,
using an external clock input taken from the TSVMEI110 board 4MHz clock (SW3
link 7-8 set). ‘
Timer 2 is initialized to program an external 0.5 KHz clock signal on output 02,
using an external clock input taken from the timer 3 output (SWS§ link 9-11 set).

Timer 1 is initialized to generate an interrupt on its IRQ line a1 an interval of
100 ms, using an externai clock input taken from the timer 2 output.

The example program only covers timer initialization; the user must therefore add
the program for initializing the interrupt service logic, the vector table
(autovectored) and the service routine for the incoming interrupt.
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Sep 2

t imer

= write
tmeril
tmcr3
tmcer2
tmsbrl
tmll
tmsbrzZ
tmlz
tmsbr3
tml3

¥ pead
tmsta
tmcntl
tmlsbl
trment2
tmlsbd
tmcnt3
trlsb3
»

* contr
tmcoe
tmie
tmcmc
tmeclk
twirb
tmwer1
tm3psc
t mcogwr
twmiregm
tmcogr
tmpoul wm
tmshgwer
tmfreqp
tmshg+
tmpulwp
a

t imerst
lea
move.b
move.b

*
clr.b
move.b
clir.b
move. b
move.b
move.b
move.b
move.b
clr.b
move.b
move.b

[P

03:43 1989 timer.s Fage 1

equ $£a0001 § timer &6Bb40. '
registers. offsets / timer .

equ O 3 control register 1 i+ tmcr20 = 0.
equ o $ control register .3 if tmcr20 = 1.
equ 2 $ control register 2.
equ 4 ! msb buffer register.
equ & $ lgb timer 1 latches.
equ 8 t msb buffer raegister.
equ $a $ 1sb timer 2 latches.
equ $c $ msb buffer register.
equ $e $ lsb timer 3 latches.

registers. offsets / timer .,

equ 2 3 status register.

equ 4 ! msb timer 1 counter.
equ & $ lsb bufter .

equ B ! msb timer 2 counter.
equ $a $ 1sb buffer .

equ $c 3 msb timer 3 counter.
equ e 3 1lsb buffer .

ol registers bits.

equ 410000000 timer » counter output enable.

equ 401000000 timer » interrupt enable.

equ ADODDO100 timer % dual-8bits counter mode /l1&b mode.

egu 400000010 timer x uses Enable clock / ext.cx#* clock.

equ Z00000001 TMCR1 DNLY 2 all timers in preset state.

equ Z00000001 TMCRZ ONLY 2 write to tmerl in O/else tmcr3.
equ 400000001 TMCR3 ONLY ¢ t3 clock is prescaled (/8).

equ 400000000 continuous mode, init on Gv.wr.latch,rst.

equ 400001000 freq.comp.mode. it on G!'_!=! ( count time out.
equ A00010000 continuous mode. init on Gv or rst.

equ 400011000 pulse comp.mode. it on G!'___! ( count time out.
equ %400100000 single shot mode, init on Gv.wr.latch.rst.

equ Z00101000 freq.comp.mode, it on G!_!-! ) count time out.
equ 400110000 single shot mode. init on Gv or rst.

YR NE B U N G AN Y OB GF JE S JE e«

equ 4001110600 pulse comp.mode. it on B!__! ) count time out.
equ *

timer.a3

#tmwerl, tmor2 (ald) $ crl access

#¥tmirb,tmcrl (al) $ all timers in preset state.

tmerZ (ad) $ cr3 access,

#tmcoe+tm3pscytmer3(ald) 3 3 in cont.mode - ext clk prescalied.
tmsbr3(a3) $ O —-) msb cr3.

#S.,.tml3 (a3) 1 4 - 1sb cr3d ! 25khz clock.
#tmcoertmemc+tmuerl.tmer2(ald) 3 €2 in cont.sext.clk,out en.
#3, tmsbr2(al) t 3 - msb crz.

#Satml2(ad) 1! $a -} 1lsb ¢r2 ¢ S500hz clock.
#tmshgwr+tmie+tmirb,tmcri(ad) ¢ cl in single sh.~ ext clk
tmsbrl (a3) $ 0 -) msb erl

#$32,tmll (a3) $ 32 -} lsb erl ! 100ms delay.
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38.2 - Serial ports

The TSVMEI110 board has two serial ports, accessible from two 9-pin SUBD
connectors on the front panel (J2, J1) and from the P2 connector. One of the uses
of these poris consists in connecting a terminal onto one channel and a
development system onto the other, thus allowing the user to download and dcbug
application programs independently of other boarg}s on the bus.

\

Channe! 1:

Channel 1 is an asynchronous RS232C channel carrying the four lines
below:

TxD Transmit data
RxD Receive data
RTS Request to send
CIs Clear to send

Selector F2 configures channel 1 for modem or terminal.

nnel

Channel 2 may be configured either for RS232C operation or to take TTL-

level signals. It can also be set to operate in synchronous or asynchronous
mode. It carries the seven lines below:

TxD Transmit data
RxD Receive data

RTS Request to send
CIS Clear to send

TxC Transmit clock
RxC  Receive clock
DCD  Data carrier detect

Whether channel 2 acts as an RS232C or a TTL port depends on the settings

of selectors F4, F5 and F22 and whether or not chips are fitted at IC2 and
IC13.

Selector F1 configures channel 2 as modem or terminal.

Selector F7 seclects the channel 2 clock: "on-board 2.4576 MHz" or "external
clock".

Selectors F22 and F23 configure the TRXCB pin on the Z8530 chip as input or
output.
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Fig. 3100 - Serial ports - block diasram
|
A
J2
9.Pin
—| SUBD
Serial port RS232C Se . i
- » lector 1
Channel A Buffers F2 i
T 28530
¥ ""-'
P2
SWi4
o ITDUART* Channe] B %5232(: Selector
Ol
5 uffers F1 ot ———g
{Sockets)
Il
9-Pin
.._-.
F4 and F5 cﬁijﬁp
Selectors 2
B8.2.1 - nfiguration of serial port channe!
Fig. 3.1l : Configuration of channel 1
o 12
e
1 SITXD 3=
SIRXD 2 RXD
! e P2 c2
+ = P2 a3 SIRTS 8 RTS
10K ¢—atlf +12v
S1CTS 7
CTS
—-p2 3
‘ h]
RTXCA{ - 24576 MHz GND |———{GND
78530 Fé
9.pin SUBD
female
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] Signal

Pin J2 Pin P2 TX RX ‘
t ! I I ! |
| S1TXD | 3 I a2 | F2 : 1-2 |} F2 : 2-3 |
I S1RXD I 2 ] c2 | F2 5-6 | F2 : 4-=5 |
| S1RTS I 8 I a3 | F2 :+ 7-8 | F2 : 8-9 |
| S1CTS | 7 | c3 | F2 ] 1-12 | ¥2 ; 10-11 |
| ! I I ) | ]

Page 62

Solder bead F6, used for automatic testing purposes, is factory set with the link
made. Channel A receives a basic clock frequency of 2.4576 MHz on RTXCA. This

hardware configuration must be taken into account during initialization of
channel A.
Fie. 312 : Conficurati F ol | 2
F1 n
. 3 - P2 c24
1488/IC13
TXDB |2 1 D:TH— ‘ SITXD 3| D
RXDB |27 14891C2A TEs 2 4 6 2{ rxD
N1 ! SIRXD
TR4 2 3 - P2 €25
c13 g - P2 26
RTSB 128 T_?D : 7 ‘ 9 Jsaxrs _ 8 rrs
CTsB |2 IC2/] 3Fs5 ¢ 10 12 WK e
Hers
._J 1 2CTS
3F4 4 e - P2 27
F22 P2 28
2% I IC13 ] | 13 li 15
TRXCB ‘ LEZtTEB S2TXC A Dsr)
RTXCB 18 iC2 SE56 16 18 S2RXC 4 (DTR)
E’ -_]s] 1’ + - P2 29
R4
, " — P2 30
21 c2
DCDB 1:4 l | ﬂ 2DCD 1 DCD
TF48 +12v
10K
78530 GND }——1 GND
‘_’.:‘
SUBD 9Pts f

F?

T-——— --2.4576 MHz
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Location of J1. J2. F1, F2, F4. F5. IC13 and IC2

u_J

L een |
= sl

. 3 T bﬂ
PR

z O Y
ey i@@@) v b lcnm @} 1coe [tn:n
e S B2
o1 LS 1w " :
E_—J?E — L r_—é =81
LN SRS ¥ R
E@E> ﬁ 2 o
o xaa e = . [ ma]
. 1cir 1 con] /FS

B e

S +————— IC2
— F4

I

S

Location of F22 and F23

F23
F22

re o

LT AT \'E
B

AlZ0
Al130 G Omie

als

J1

L3z |
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- Signal directions on J1 and P2 - F1 selector

| | I | TRANSMISSION | RECEPTION |
| OQutput | Jl | P2 | !

I signal |1 pin | pin | F1 1link | 28530 signal i F1 1link | 28530 signal |
| | I | | Y | |
] | | ! | | i |
| $2TXD | 3 | c24 | 1-2 i TXDB t 2-3 | RXDB ]
| S2RXD | 2 ] €25 | 5-6 | TXDB | 4-5 | RXDB |
| S2RTS | 8 | C26 1 7-8 | RTSB ] 8-9 t CTSB t
1 $2CTS | 7 | €21 | 11-12 I RTSB | 10-11 | CTSBE |
| * S2TXC | 9 | €28 | 13-14 | TRXCB | 14-15 ! RTXCB I
| * SZRXC | 9 | €29 | 17~-18 | TRXCB | 16-17 l RTXCB |
{ 52DCD | 1 | €30 | f | 20-21 | DCDB t
| | I | I | | |

(*) With F22 solder bead open circuit and F23 solder bead closed circuit, for either R§232C or
TTL port.

It is also possible to wire S2RXC to RTXCB incoming and S2TXC to TRXCB also
incoming. This is done using the same F1 configuration, with S2TXC 10 TRXCB (F1
link 13-14) and S2RXC to RTXCB (F1 link 16-17), but with F22/F23 settings as follows:

RS232C:
-> unwire F23 solder bead and wire F22

TTL:
-> leave F23 wired and F22 unwired

Note: TRANSMISSION/RECEPTION links are mutually exclusive.

- R§232C / TTL signal levels (1C2, IC13, F4 , F5 and F22)

The channel 2 RS232C drivers are socket-mounted, with solder beads located
below the sockets: F4 under IC2; F5 under IC13,

As standard, channel 2 is configured as a RS232C port, i.e. whh a 1488 chip
fitted at IC13, a 1489 chip at IC2, and no links made on sclder beads F4 and F5.

However, the user may wish to install a different type of serial port on

channel 2, by adding an external differential module, say. In this case the
channel 2 input and output signals should be configured for TTL Ilevels.
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TTL configuration is obtained with the 1488 and 1489 chips absent from
sockets IC13 and IC2, the F22 solder bead unwired, and solder beads F4, F5 and

F23 wired as follows:

wa%g‘mgf"“anul “‘"J

F5
F4

- nn k - F

ny

F23
F22

CE

AL
ALi30 S OmILe

o2

J1

The channel B clock may be chosen from the following:

. on-board 2.4576 MHz clock (asynchronous mode): F7 link 1-2 set

. external clock from P2 pin ¢29 or J1.4 (synchronous mode): F7 link

3.4 set.

Solder bead F7 is located on the soldered side of the board beneath IC21 (Z8530).

Location of F7 and F25 :

F7\ a0
M1130 S Omits
4[[0l2 2
>80l FEE -
2
E=]
/fl 12

F25

/
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5 fing the housi f serial 1/O

The TSVME110 board circuity includes a screening line that is connected through
to the housing and the fixations for the serial I/O connectors. You can wire this
screening line either to the signal ground or to the frame ground (via the front
panel, provided the board is fitted with the required metallic grounding eyelets).

You wire the screening line to the required ground by simply making solder
bridges between the appropriate contacts on the W2 selector, located on the
soldered side of the board.

1. Connected through to front panel fixing eyelets (frame ground)

2. Connected through to screcning line (housing and fixations of serial I/O
CONNeciors)

3. Connected through to signal ground.

¥25

=_Connections _on P2
Chanpel 1 Channel 2
S1TXD P2.a2 S2TXD P2.c24
S1RxD P2.c2 S2RXD P2.c25
S1RTS P2.a3 S2RTS P2.c26
S1CTS P2.c3 S2CTS P2.c27
S2TXC P2.c28
S2RXC P2.c29
S2DCD P2.c30
- R 1

The programming cxample below first sets out the Z8530 programming model used.
The program resembles that which is executed during the board self-test. Both
serial ports are reinitialized before returning to TSVBUG.
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Sep 2 02105 1989 duscc.s Fage 1

.
i‘
\

b ok s o ko o ol o a8 al ol o0 o ok o o o oKl e ol 3 0 ke ol ok o o
* DNluscec z8530 programming model

* on tsvie 110.

e s ke o ok i o ok o ek ok ol o0 sk o o oo e o ok ok ok e ol 3 o o o ok o ofe e

»

duart equ $£F80001 3 =B530 base addr.
* dusct registers :

"

w offsets / duart - base addr.

W

scca equ 4 5 channel a.

scch equ 0 $ channel b.

sccd equ = i offset cmd/data registers in 2 channels.
> .

* write registers

e

commangd register

wa

4w equ O

-
P}

equ ZOCIOO000
equ AQQOOOI0L
equ AOCqodGlo
gqu LOCoO0011
equ AOCI00100
&gqu LOGO00101

DA
N s G b re

R& equ 400000110
~r7 equ X00000111
~a equ LOCOC1000
R equ ZOCO01001
mLlG equ A0CGO1010
=11 equ LoCO01011
= ) equ %00001100
R13 equ Z00001101
Rl3 2qu #00001110
R15 equ Z0CO01111
*®

* wrl @

™

wait/dma request enable.

wait/dma reguest function.

wait/dma request on rec or trans.
receive interrupt disable.

receive int. on first char or spec.condit.
receive int, on all char or spec.condit.
receive int. on spec.conditions onily.
parity ie special condition.

transmitter interrupt enable.

external status master irq enable.

no irqs or dmna.

wodmargen equ %10000G000
wdmargfn equ %LO0000001
wdmarqrt equ 0000010
rxid equ  ACGG0O0A00
xiof equ ZOoJ001000
rxioa equ Z00010000
FRisS equ LCO011000
Fisc equ ACO000100
txie equ #CO000010
esmien equ Z00000001

wristd equ 00
E'S

* wrz @ irq vector register.(n.u on tsvmnellQd).
E

dp wl b Wl i S0 Gb S0 98 98 a8
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3

" wrd @
P
rxbpcB
rxbpc?
rAibpcé
rxbpcS
auto
hunt
ruerc
adsch
sycli
Fen
wristd
&

* wr4 3
w

cmodd
ci3z
cmlé

fud (TR D
shil
sb15
sbZ2
penable
Fev
podd
peven
wristd
]

* wro
#

dtron
txbpc8
txbpe7
txbpcbd
tubpcS
sdbrk
txen
rtson
sd_crc
tcrcen
wrostd
%

* wrb 3
*

» * =
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receiver parameters and cont#ol)

equ 411000000 $ B bits per char.

equ Z010G0000 $ 7 bits per char.

equ 410000000 } & bits per char.

equ Zo0Qo0o00 $ 5 bits per char.

equ 400100000 $ auto enable.

equ Z0Q010000 i enter hunt mode(sync).

equ L0000 1000 } enable receiver crc.

#qu AL00QG0100 ? address search mode {sdlc).
equ ROCOGO010 $ sych chsr load inhibit.

equ XOS000001 y receiver enable.

equ rxbpcB+rxen 1 8 bits and receiver snable.

transmitter and misc receiver parameters.

equ L11000000 3 %64 clock mode.
equ L1Co00000 3 x32 clock mode.
equ #ZO10060000 $ %16 clock mode.
equ “Oo3a00000 5 %01 clock mode.
equ La0000100 {1 stop bit.

equ LOCH01000 $ 1.5 stop bit.
equ XOCo01100 } 2 stop bits.
equ L00000001 ; parity enable.
equ LOoGQ0oO010 $ parity even.
equ penable

equ penable+pey

equ cmib+shbl ¥ 1 stop bit and =x1é clock mode.

transmitter parameters and control.

equ Z10000000 i dtr is set (ie asserted low,cf wrld)
equ Z01100000 i B bits per char.

equ Z00100000 i 7 bits per char.

equ 701000000 $ & bits per char.

equ 00000000 $ S bits per char.

equ 400010000 ? send break (txd -) continucus O)

equ Z0COG1000 : transmitter enable.

&qu X0CO00010 $ rts is set (ie 0 on output)

equ 400000100 s sdlc*/crelé crc polynomial used. (wrll)
equ %Z00000001 ;3 transmit crc mnable.

equ txbpcB+txen+rison

sync characters or sdlc add;ess field., (doc.7.1.7,.719 7-8)
mot used in asyn:hrono;:dzo 2.

- tx syne Ino?QTZZZ:;n: in external sync mode .

- 1rst byte ddr-{ield in sdlc modes.

- gecondary @

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



or sdlc $lag.

exter

force hardware resst.
force hardware reset on
force hardware reset

status high {vé-4)21

master irq enable.

no vector driven on ad{3=7

o

vector includes status.,

(doc.7. 1.8 Fig 79

nal sync ode.

channel &a.
channiel b.

[w1" (\51"3) b,

in iack#
depends sthl-rerib.

set Yo 1 bits of crc generator/checker.

data ancoding om t« and rx.
data encoding on tx and ri.
data encoding on tx and rix.

fm0 data encoding on tx and rix.
90 active on poll. (loop wmada)

abort/flags on underrun.

sdlc mode.

: wr7 ' sYynt ChaP?Cti;:n:hronDUS moda

- not used in vne mnode.
_ gynC in momosy .

> ol d § 16b-sync in

" - 2nd byie of P edlc modes.

’ ~ flag char. in S

w

+ wrB 3 transmit buffer.

W

% wr9 1 master interrupt control.

scecret equ %11000000 i

scorsta equ L100000G00 3

sccrstb equ 01000000 s

sthl equ AZ0CQ100a0 $

mirg gqu 400001000 :

novect equ LoC000010 3

vactist equ LACOGOO01 3

x

“ wrld @ misc. tx/rx control bits.

- not used in asynchronous mode.

r

crepr equ ZI10I0000G0 s

trhrz &]qu AQSSO0000 3 nrg

tenrzi egu LOO1C0000 3 nrzi

tr+ml equ A0100Q000 S fmi

trFmd egu 401100000 3

Z2oP &qu A00010CO0 H

i Fgi equ LoGoQ1000 5 mark/flagw idls.

sDfgou  equ LOCQOOO100 3

1 oopthn 8qu A00GLG0010 + loop mode,

s;ncd equ ZO0J00001 5

FY

* wril :

¥

rmcdgl

u %
rx:bﬁﬁmﬂgawb

vis Pheieieiy

Instruthe
[

ébits sync / else 8bits Sync.

clock mode control.

* bit 7 = 0 ~) no xtal - rtxc = ttl level clo

ck.
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Sep <

-
* wrl2 2

»

prg384 equ
orgl?2 eau
org?é equ
orgdB equ
brgls equ
orgll aqu
brrgb 2qu
org3 equ
nrglSl  equ

5
wrilstd equ
”

* wti3d ! time constant.

"
arglSh  equ
wi-idstd equ
»

~ wrld

znrzi equ
s+m equ
ssrtu equ
ssbrg 2q9u
didpll equ
icloop equ
adten equ
dtrrq equ
sbrgpc  equ
orgen equ

-y
«“trl4std equ
"

“ wrlS

# if
L3

brkabie equ
tiunie equ
ctsie equ
FynCie equ
dcdie equ
zcntie equ
[

Multi-function 68000 CPU board

time constant,

Page 70
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lower byte.

O 3 3B40G bauds for xl1d on Z.457&mhz. (wri3std)
2 i 19200 bauds " " " " .
& $ 94600 bauds " " " " " .
se = 4800 baUdS 113 it u " k13 .
3le ¥ 2400 bauds " " " " " .
$3e 1 1200 bauds " " " " "

7e ¥ &0U0 bauds " " " " " .
$fe 3 200 bauds " " " " " .
gfa 3 1500 bauds " " " " iwtr13=1,.
brg9s 3 F&00 bauds xl1é& on 2,4576mhz.

upper byte.

i i 1500 baudg for x1é on 2.457é&mhz.wriZ=brglSl.
& 3 S600 bauds x1d on 2,4576mhz.

miscellaneous cantral bits,

#A11 100000 5 set nrzi mode on dell.

411000000 $ set +m mode on dpll.

“10100G00 i set source = rtuc on dpll.

% 100000600 ? set source = brg on dpll.

%401 1000600 i disable dpll.

AO001 0000 $ local loopback.

70G001000 i auto enable mode (test).

Z0GO00L 00 i dtr/request function. (sse dtr in wrS).
Z0O0000010 } brg source = pclk input/else rtuc.
400000001 ! brg enable.

brgen i brgin=rtxc.brg enable.

external /status interrupt control,

ext/status conditions are enabied in wrl.

410000000 break/abort it.en.

H
701000000 3 change on txunderrun/eom latch it.en.
Z00100600 ! cts it.en.
A0G01I0000 ? sync.pin or state in hunt change it.en.
#0C001000 $ dcd it.en.
#OOQG0OG10 $ zero count it.en,
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4

L

% pread registers. \

wh

* ~rQ ¢ transmit/receive buffer status and external status.
L3

brkab equ 410000000 $ break/abort.

txun equ 01000000 $ change on txunderrun/eocm latch.
ctes equ %4001000600 3 cts.

sSynec equ A00010000 } sync.pin or state in hunt changs.
dcd equ %00001C00 $ dcd.

t nemp egqu 400000100 $ tx buffer empty.

scht equ 400000010 § zero count.

riavael equ L0C0OQ0O0O01 $ r¥ char. available.

F'3

rx_bit equ ¢

ty_bit equ X

decd _bit equ 3

cte_bit equ S

¥

* rrrl I add.transmit/receive buffer status and external status.
*

et equ Z10000000 t end of frame. (sdlc)

crocfer equ L01000000 $ crc /7 framing error.

rHover equ A00100000 $ receiver overrun ercor.

Farei equ Z00010000 $ parity error.

wmifld equ 400001110 $ residue codes(Z-0) 1-+ield sel.
allst equ LO0a00001 $ all sent (async.mode)

EY

 prz 1 interrupt vector written in wri,

* rrZb (channel b) include status information

* on bite 1-2-3 or &6-5—4 (see sthl in wr?).

*» »r3 @ interrupt pending register.

* channel & only.

# rr3b = 00,

*» rr8 : receive data register.

»

* rr-10 ! miscellaneous status bits, not used in async.mode.
o

ckmicsl equ 7 s one clock missing bit.

chkmisZ equ & t two clock missing bit.

loopsd equ 4 3 in sdlc mode.=1 when tx controls the loop.
onloop equ 1 $ in sdlc mode.=1 when tx is active.

%

w rriZ 1 brg time constant, lower byte. (WriZ)

* 13 1 brg time constants upper byte. (W13}

* P15 P ext/status irq enable register. (wWwri1l3)

* see w13 For bit values.

[ 3
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Sep 2 021005 1989 duscc.s Fage &

s o ahe v oo sin oo afe e ofe sle o o e e e oo oo ofe 2l 2 ok e oje ok ol ol ofe o e o oje o

* duscc z8%530 *
» Z channels test L
® in lotal loopback »
* Q03/05/89 jgb *
e ol ke oo ok ol ke o e o o ok o oG o0 ol ok ol o e ol ol e kol ol e o ok ok
» status in memory I
gdusccsta equ S27 0 3= 16b word ! hbyte - ch.a / lbyte - ch.b
&
duscctst equ L
lea dusccstaral i status word in memory
move.l #4,dl 3 channel a test.
clr.l 2 3 status register
bsr duscct ‘
move.b dZ, {(al} $ ch.a status -} dusccsta h.
clr.l dil 3 channel b test,
clr.l d2 3 status register
bsi dusecct
move.b dZ,1{al) $ ch.b status -~) duscesta 1.
jsr $ecQlbe ' vbug ch.1 init.function
jsr $ec0070 s vbug ch.2 init.function
trap #15
dc.w Q $ return to vbug.
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Sep

uscct

FO®FFFEYEEE R

dusct ol

duscct

0z:10% 19289 duscc.s Page 7
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3

N

test of a channel for non—-interrupt i/o and local loopback.

input
output

lea

move.b
move.b
move., b
move.b
move. b
tst.b
bre

move.b
move.b
move. b
move. b
move. b
move.b
move.b
move.b
move.b
move. b
move. b
move.b
move. b

" move.b

L

duscctd

move.b
move,. b
move.b
move.b
move.b
move.b
move. b
move.b

move.b
move.b
move.b
move.b
move.b
move.b

move
move
move

moveq. l
cmp.b
beqg

di.b = channel number.
d2.b = channel test status :
= 1 , time out on tx_bit
- 2 L1} [ 13 " r‘}d__bit
= 4 , verity error @ tx = ru,
duart.al ? 83 = duscc addr.

#RO> (a3,dl.w}

#R9y (a3+,dl.w)}

(a3 dl.w}.d2

#RT, (a3,dl.w)
#scersta-ds

di

dusct OO
#sccrstb. dS

dS. (a3, dl.w)

#R&g., (a3.dl.wi
Bwrdstd, {a3.dl.w)
#RS, (a3,dl.w)
#wtSst d-t ven. (a3, dl.w
#R3r (a3-dl.w)
#wr3std—riens: (a3:d1.w)
#R1l.{a3.dl.w)
#wrlstd, (&a3.-d1.wi
#RTF, (a3-dl.w)

#0, {a3.dl.w)

#R10, (a3 dl.w)
#trnrzy (a3, 81.w)
#R11. (a3, dl.w)
#wrlletd, (a3-dl.w)
#R1Z, (a3, dl.w}
#wrilestd, (a3, dl.w)
#R13, (a3, dl.w)
#wridstd, (a3, dl.w}
#R14, (a3.dl.w)
#lcloop. (a3 dl.w)

#R14, (a3,dl.w)
#brgen+lcloop, (a3 dl.wi
HRS (33' dl-N)

#wrSstd, (a3,dl.w)

#r3s la3,dl.w)

Hwr3std, (a3+dl.w)

4B, d4
#$20,dS
d&. do

#—1,d3
#B ¥ dC!
dusccOo

e

-

'L

B8 M0 wE A B G W S A R W B GR YN AR gl gl MR SR 9 JR

W S MR 9N YR e

master it control.

master it control.

branch if channel a.

reset channel

tx and rx parameters

#lé clk.1 stop bit.no par.

tx parameters and control.

E bit/tuchar,txen.rtson, dodon.
1 parameters &nd control.

B bit/richar,rxen.

r parameters and control.

no irg or dmna.

master it control,

int.disabled

misc, tx and rx controls,.

nrz

clock mode control.
ruc=tyc=terxcr=brgout..rtic=tt1l in
baud rate gen.time constant iow
F600 bauds xié6 on 2Z2.457&Mhz.
baud rate gen.time constant high
G&00 bauds x1é on 2.4576Mhz.
misc. control bits.

dpll source=brg. brgin=rtxc.brg en.

misc. control bits.

dpll sourte=brg, brgin=rtic.brg en.
tx paremeters and control.

B bit/txchar.txen,.rtson.dcdon.

r» parameters and control.

B8 bit/rychar,ruen,

£ty char dS.
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duscc0Q
duscctil

dusceta
3

duscct3

dusccta
-

duscctS

-

duscer]

*
duscer?
L

duscer3

move.b
bra
move.b
move.b
move.b
btst
bne
dbra
bra
move.b

moveg. 1
move.b
move.b
btst
bre
dbra
bra
move.b

crmp.b
bne

move

nop
dbra

cmp.b
bne
addsg.b
cmp.b
bne

rts

d4. do

duscctl

dS, do

BRO, {a3.di.w)
(a3-d1.w),d6
#tx_bit.dé
duscecte

d3, duscctl
duscerl
db.sccd{al3-dl.w)

#-1,d3
#RO, (a3 di.w)
(a3‘d1.w),d6
#¥rx_bit,db
duscctdg

d3, duscct3
duscer2
stcdiald,.dl.w) - d3

o0, d3
duscerd

#10000,d3
d3. duscctS

#8, do
duscet(
#1,dS
#$7+.dS
duscctQ

move.b #1.d2

rts

move.b #2.d2

rts

move.b #4,dZ

rts

end

L1

L A W e

A AN ae e

-

el

-

Page 74

send back space.

branch if tx_buffer empty

poll —; tempo end
time out on tx_bit
write char,

branchk i+ so.

poll -) tempo end
time out on rx_bit
get data

verifty error,

tlear sent char.

next char. i+ { 388G
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3.8.3 - Parallel ports

Fig. 3.13 : Block diagram

\ RS21
2200
ICT2 IC80 Conn. P2
PA QW> (SN7S < 1/0A(_Q)-7)> PA (0-7)
DATA 160A)
CPU T 3300
F18

2x8
A(1-5) RS20

2200

PEA
IC79
PB R -
Control BUS FB@7) (SN < 0B (@ 7)> PB (2.7)
160A)

Uy ¥

3300
68230 —} L_4
> F17
RS25
2x8 2200
H1 H1,H3 "
B I1C81 2 H1.H3
H2,H4 MC3448)
m ’ . ! H2.He
L—<- 3300
PCO [—p Logic [
PCi |—=] buffers — F19
PC4 — DIR 2x4
PC6 PEAR
PC5

SWIL ITPIT*
3 ¢

As standard, the TSVMEII0 board has two 8-bit parallel ports managed by a
68230 PIT. In non-buffered configuration, ports A and B, together with latch
signals HI1, H2, H3, H4, are taken onto the P2 connector via solder beads
F18, F17 and F19. In buffered configuration, SN75160A and MC3448 interface
chips are fitted in sockets IC80/79/81, and the F17/18/19 links are open-
circuit.
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- 68230 PIT

BASE ADDRESS : $F90001

SF9 0001 PGCR Port General Control Register

SF9 0003 PSRR " Service Request "

SF9 0005 PADR " A Data Di¥ection n

$F9 0007 PBDR " B " L "

$F9 0009 PCDR " C " " "

$F9 000B PIVR " Interrupt Vector "

SF9 000D PACR " A Control "

$F9 000F PBCR w B " "

SF9 0011 PADR " A Data "

SF9 0013 PBDR " B " "

3F9 0015 PAAR n A Alternate "

$F9 0017 PBAR " B " "

SF9 0019 PCDR " C Data "

SF9 001B PSR " status »

$F9 001D -

$F9 001F -

$F9 0021 TCR Timer control "

$F9 0023 TIVR Timer interrupt vector Register
SF9 0025 -

SF9 0027 CPRH Counter Preload Register High
$F9 0029 CPRM " " " Middle
SF9 002B CPRL " " " Low
$F9 002D -

SF9 002F CRH Count Register High

S$F9 0031 CRM " » Middle

SF9 0033 CRL " " Low

SF9 0035 TSR Timer Status Register

SF9 0037

$F9 Q03F

The PIT clock is at 8 MHz.

With interface buffer chips fitted at IC80, 79 and 81, ports A and B (and laich
signals H1-H4) support PIT operating modes with the following restrictions:

- available modes:
modes 0 and 1 : 8-/16-bit one-way
mode 3 : 16-bit two-way
Port A cannot be used in mode 2.

- H1 and H3 fixed as inputs
H2 and H4 fixed as outputs

-Part of port C (PCO, PCl, PC4 and PC6) is used for controlling the port A and B
buffers and the latch signals H1-H4.

PCS5 is used as the PIT interrupt line.
PC2, PC3 and PC7 arc not used.

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



TSVMEI110 : Multi-function 68000 CPU board Page 77

- P 1 ris: fi ipn ilabl

(1) Non-buffer onfiguration: PIT [

FI9 IC80 F18  IC? F17 RS25

Locations IC80, IC79 and IC81 hold empty sockets only; no buffer chips SN75160A
and MC3448 arc fitted on the TSVMEI10Q board.

F18, F17 and F19 links are closed-circuit.

220-/330-ohm terminating resistance networks are not fitted at RS21, 20 and 25.

In non-buffered configuration, PCO, PC1, PC4 and PC6 are inoperative and all PIT
operating modes are available,

(2) Buffered configuration

In buffered configuration, an MC3448 chip is fitted at IC81 and SN75160A chips are
fitted at ICB0 and IC79. Any solder beads links which might previously have been
made at F18, F17 and F19 must be removed before these chips are fitted.

In buffered configuration, lines PCO, PCl, PC4 and PC6 are used for controlling the
pot A and B buffer directions in one-way (independent) mode or two-way 16-bit
mode, and for controlling the type of output (three-state/open collector) for the
buffers and the H2 and H4 laich signals or the M(C3448.
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Note:

If mode 2 (port B two-way 8-bit) is used in buffered configuration,. th.e
75160A chip at IC80 (Port A) must imperativély be removed. If this is .done,
the user may remake the F18 links to take the port A inputs/outputs directly

out onto P2,

Port C is set as an input after a PIT reset (hardware or software). The port
C lines which are used for parallel port control (PCO, PCl, PC4 and PC6) are
kept high by pull-up resistors to Vcc.

- PC 0 : port A direction : modes 0 and 1|
- PC 1 : port B direction : modes 0 and 1

1 : ports A and B one-way - controlled by PCO0/1

- PC 4 : one-way / two-way (mode 3)
= 0 : ports A and B two-way - controlled by Hl (mode 3 only)

- PC6 : PEABC
= 1. three-state signals on ports A and B and latch signals H2

and H4

= 0. open-collector signals on ports A and B and latch signals H2

and H4
| pCO/1 | PcH | I reass | FUNCTTON b
| DIR A/B | 2-WAY] H1 | [ [ MODE |
| { { | I t |
I | I I | I |
| 1 | 1 | X | 0 | Port A/B incoming | Qor 1|
| 0 | 1 | x | t | Port A/B outgoing [ 0 or 1|
| X | © ] 1 0 | Ports A and B incoming |\ 3 |
| X | 0 ] 0 | 1 | Ports A and B outgoing |/ |
] i i | | I I

.3 - Terminating network

Locations RS20, 21 and 25 take resistance bridge terminating networks, with
pin 1 connected to OV and pin 10 to the +5V supply.

If the user wishes to install 9-pin networks for eight +5V pull-up resistors,
these should be connected with the component pin marked "1" wired to socket
pin number 10:

1 2 3 4 5 6 7 8 9 10
0v|——oooooooooo——-<+5v
.

Wiring for RS21. 20 and 25
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3,834 - Connections on P2
Port A I/OA 0 P2.a4
IJOA 1 P2.c4
IJOA 2 P2.a5
I/OA 3 P2.c5
I/OA 4 P2.a6 .
I/OA 5 P2.c6 \
I/OA 6 P2.a7 -
I/JOA 7 P2.c7
Port B I/OB 0 P2.a9
/OB 1 P2.c9
I/OB 2 P2.al0
I/OB 3 P2.c10
I/OB 4 P2.al2
I/OB 5 P2.c12
I/OB 6 P2.al13
I/OB 7 P2.cl13
Control I/JOH 1 P2.a8
i/OH 2 P2.c8
IJOH 3 P2.al4
I/OH 4 P2.cl14
384 - SCSI bus controller option

With this option the TSVMEL10 board incorporates a WD33C93A SCSI controller and
two bits are taken up in the optional SCSI/floppy interface control and status
register (sece § 3.5.5).

Connection onto the SCSI bus is via row B of the P2 connector. The F24 solder bead
allows the SCSI : REQ connection onto P2, b22 or P2.b29
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Fig 3.4 : SCSI imterface - block dider

~ %
WD33C93 '
m : P2
DB@-7 :
(o)1 <4L ' > (B)

RD*WR*CS* »1D

. C . Y @P.ATN,MS(};UO.CIDREQ?ACK.BS@

A ROSCSE b E
SWI4 _rrscsie ‘ MR
P MIT93 5

]
DoDL %
2713 — 3300

WRFPSC“'. . SCRST i >°

lL—»rQ

RESET*
220! | :VE
q =

RDFPSC* o
OF ]l>"_? b

RS825
Location of R518, 24 and 25 on the board / I RS24
i
: T L
] [p e |
= LZAaED = RS18

e SO

— [i=23
0,
n
Location of F14 and F24 on the board
P2
OAT3
arz oﬁl Eq k24
ot ‘
F.l 4 - 1% ] ﬂcﬁi 4 . . 3
e AR
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41 - ntroll

On the TSVMEI110 board, the WD33(C93 controller provides direct management of all
SCSI signals except RST. It complies fully with ANSI SCSI X3T9.2 specifications and
implements all SCSI bus features: arbitration; disconnect; reconnect; parity;
synchronous data transfers up to 4 Mbytes/second with offset programmable
from 1toS5. However, on the TSVME110 board\ the controller is operated at a
transfer rate lower than 0.5 Mbytes/second, as accesses are made in programmed
mode.

The WD33C93 controller can be used as host (initiator) adaptor or peripheral
(target) adaptor.

CPU_interface:
The interface with the CPU consists of the following:
- Data bits DO to D7
- Control signals CSSCSI*, RD*, WR* from decoding logic
- Address line A4, for distinguishing between accesses to the address register
(W) and the auxiliary status register (RD) and distinguishing between
accesses to the individual registers indexed by the address register

- Clock: 8§ MHz

- Interrupt line: the WD33C93 controller IT line can be masked from bit 0 in
the SCSI/floppy control and status register.

- Master Reset: The WD33C93 is reset by the TSVMEI110 board RESET* signal
(hardware or software reset). It can also be reset by a reset on the SCSI bus,
providing the F14 solder bead is set (operating in target environment).

Mapping: wired for indirect addressing mode

!

26 registers selected by
the contents of the
ADDRESS REGISTER

| |
| Address | R/W | Register accessed |
| = e [ ~—=———————- | === e e |
I ]
SFDXX01 | W | ADDRESS REGISTER
I I
SFDXX01 i R | AUXILIARY STATUS REGISTER
f [
SFDX¥X11 | R/W | INDIRECT ADDRESS REGISTERS
i !
| |
I [
] ]

!
I
I
|
I
I
|
|
I
|

(see page 9 of WD33C93 data sheet)
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The WD33C93 interrupt request line is taken onto pin 2 of the local interrupt
selector, SW14. '

- r n i -
\‘\

Address : $FBXXXS

bit DO : SCRST SCSI bus reset

bit D1 : MIT93 WD33C93A interrupt mask

Write:

The control repgister is cleared by a board hardware or software reset and
thereafter takes the values of bits d0 and dl for each write to $SFBXXXS.

bit d0 SCRST :
This signal is inverted to supply the SCSI bus RST signal:

0 SCSI bus RST deassened
1 SCSI bus RST asserted

bit d1 MIT93 :
= 0 WD33(C93 interrupt masked
=1 WD33C93 interrupt enabled
Read: Status
bit 40

Status of SCSI bus RST signal (inverted)

= 0 SCSI bus RST deasseried
=1 SCSI bus RST asserted

bit d1 : readback of MIT93 control register
Note : The SCSI bus supports multiple masters, and the TSVME110 board SCSI

interface is able to act as target or initiator; it is thercfore possible for the
RST signal to be asserted by another master board.

The TSVME110 board with SCSI option is supplied with 220-/330-ohm terminating
networks fitted at R18, R24 and R25.

These networks must be removed if the board is not to occupy an end position on
the SCSI bus.
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44 - necti

Data bus DB0O* P2.b4
DB1#* P2.b5
DB2* P2.b6
DB3* P2.b7
DB4* P2.b8g .
DB5* P2.b9 \
DBé&* P2.b10
DB7* P2.b11

Parity DBP* P2.b15

Control
ATN* P2.b24
MSG* P2.b19
1/0 P2.b23
C/D P2.b21
REQ* P2.022 (F24 : 1-2) or P2.b29 (F24 : 3-4)
ACK* P2.b17
BSY* P2.blé6
SEL* P2.b20
RST* P2.b18

3,85 - Fl interf f

The TSVME110 board floppy interface is essentially controlled from the WD37C65
controller, with certain additional control functions performed by six bits in the
SCSIiffioppy control and status register. The SWI13 selector configures the floppy
interface seen from the P2 connector to match the type of floppy drive used. The
F13 solder bead enables the "disk change" signal to be read on bit D7 of the
operations rtegister. The F21 solder bead seis the polarity of the floppy controller
DRV input.

3.85.1 - WD37C65 floppy controller

The WD37C65 controller incorporates all the eclements required for interfacing the
CPU 1o a floppy drive: formatter/controller; data separation; write
precompensation; selection of data transfer rate; clock generation; interface
drivers and receivers; support for dual-speed motors.

The TSVMEI110 board implements all the main controller features, but with the
following restrictions:

- DMA transfers are not used

- data transfer rates over the floppy interface are limited to 125, 250 or
500 Kbits/sec.

The SCSI/floppy control and status register sets the WD37C65 PCVAL input for a
precompensation value of 125ns or 187ns and masks/enables the WD37C65
interrupt request line. This interrupt request line is taken onto pin 4 of the local
interrupt selector, SW14,
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| ! I |
| Address } R/W | Access made ]
| | ! |
| | - l - e e s —— e |
| | | ! |
| SFCO001 | R { Read to maln status regilster’ §
| | ! |
| $Fcoool I W | Illegal ]
] | I !
| S$SFC0003 ! R | Read to data register |
| i 1 |
|  $FCO0003 | W | Write to data register )
( | ! I
| | I |
| $FCOl01 | W { Write to control registex

| 1 I !
|  $FC0101 | R | Read to control register

| | I i
|  $FC0111 f W | Write to operations register

i | | )
[ SFCO0111 | R | Read to operations register |
i t 1 DISK CHANGE on D7 ]
| | | with F13 set |
L | | 1

- j i -_fi

Address $FBXXX5. The control register is cleared after a board hardware or software
reset.

=0 IT masked
=1 IT enabled

| i !

| Bit I Write - Control I Read - Status

I | == - ——— ettt ettt 1
| 2 I not used | IRQ65: WD37C65 IRQ line |
l { i active at 1 i
| ! I [
{ 3 | FPCVAL: precompensation value | readback of FPCVAL

| | = 0 187 ns I i
i | =1 125 ns | |
| | | |
| 4 | floppy interface INUSE* | readback of INUSE

| | active at 0 ] |
| | t |
| 5 | floppy interface MOTOR ON* | readback of MOTORON ]
| | active at © } I
| | i i
| 6 | not used | floppy interface READY™* [
| } ) active at 0 |
| | } i
i q | MITE5: WD37C65 IT mask | readback of MIT&5 I
| ] | l
| 1 I |
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3.8.5.3 - Configuration of floppy interface - SWI3. FI3 and F21

Selector SW13 configures the control signals on the pins of the P2 connector,

Fig. 3.15 : Wiring of SWI13 selector

READY* g 1o o RDY/INUSEDCHG o g p) 521
INUSE* # 0 Ol
HLD® S 2o of HLD/INUSE N
0 o
DS3* - 20 02| . DSIRDY - P2. 316
| ug oo [ ]
Lo ol o HLD/HSINUSE/DCHG by .15
o0 o |
HS* 17 18
(Head select) #— -0 O—1—
(Side) Yo o%—1—4¢
DISKCHANGE 1 e |
(1 %o 0¥,
P2, 20

RWC/RPM -eg—
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LOCATION OF $W13 ON TSYME]10 BOARD
SW13
\ 240 O3
220 ©O21
| —L_ 200 ol
g ] fee o
E[DE Lore 160 O15
C 149 O3
#@%ﬂ:: 129 @l
LAY c—m T 100 oY
30 O7
w3 60 OS5
40 O3
- 31 T !g"J . 5 S = o)

ATION OF F21 AND Fi13 ON TSVME110 BOARD (soldered side)

OAr3

F21 t&ﬁn E

AarL
o
OnLY ALS

. S
FI3 — gl oy

alic omy AT
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Examples of floppy interfaces for different drives, showing links between P2
connector and 34-pin floppy connector as configured from SW13:

| | | I | | |
|pin on| pin on | TEAC 5" ~| YEDATA | YEDATA | TEAC | gASF | QUME | TEAC |
| P2 | floppy | SHUGART | 5" ~ | 3» - | 3 - | | |  FD-235AF 1
| |connector| MITS i I | FD235F | i | i
( ! ( ! | | 1 1 | |
I | | | | | | f | |
! i i 1 l [ | | ] |
|} al5 t 2 | SPARE | SPARE | SPARE | READY*/ | HLD* | | HIGH DENSITY/ |
| | | i | |DISK CHANGE| i | DISK CHANGE* |
j cld | 14 | INUSE* | HLD* { INUSE* | OPEN | | INUSE* | CPEN |
| | | ¢ | | | | i |
i ale ! & | DS3* | DsS3* | Ds3* | bs3r | READY* | DS3* | RESERVED |
| b25 | 8 | INDEX* | INDEX* { INDEX* | INDEX* | INDEX* | INDEX* | INDEX* |
| ¢16 | 10 | DSO* 1 DSO* | DsSO* | DSO* | DSO* | DSO= | Ds0* |
| al? ] 12 | D§1* | Ds1* [ DS1* | DS1* ! DS1* | Ds1* | DSl* j
| e17 | 14 | Ds2¥ { bhs2* | Dsa* | Ds2* | DsS2* | Ds2* | RESERVED |
| al8 | 1le | MOTON* | MOTON* | MOTON* | MOTON* | MOTON* | MOTOW* | MOTON* 1
| 18 | 18 | DIR¥ | DIR* [ DIR* | DIR* { DIR~* | DIR* | DIR* H
| al9 | 20 | STEP* | STEP* | STEP* | STEP* | STEP* | STEP* | STEP* 1
] €19 | 22 | WD* | WD* | WD* | WD* | WD* | WD* | WD* |
| az20 | 24 | WG* | WG* | WG¥ | WG* | WG* | WG* | WG* [
! b26 | 26 | TROO* | TROO* | TROO* | TROO* | TROO* { TROO* | TROO* {
| 27 | 28 | WPRT* | WPRT* | WPRT* | WPRT* | WPRT* | WPRT* | WPRT* |
{ b28 | 30 t RD* | RD* | RD* [ RD* | RD* | RD¥ { RD* 1
| e20 | 32 | SIDE* | SIDE* | SIDE* | SIDE* | SIDE* | SIDE* | SIDE* i
| 1 t | 1 | : 1 | |
i a2l | 34 | READY* | READY* | READY* | READY*/ | READY*/]| READY* | HIGH DENSITY/ |
| | ) | | | DISK CHANGE (| | | DISK CHANGE* |
| ! | | ] I | } | |

. v T r

Note:

The above table is given by way of example only. In certain cases, pinouts may
vary with different serial numbers. The user should consult the documentation
supplied with the particular floppy drive used.
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- Solder bead F13

With link set, enables DCHG (Disk Change) input on WD37C65 floppy
controller.

DISK CHANGE can be read back on D7 during ‘reads to the WD37C65 operations
regisier provided the F13 link is set; otherwise, this signal will be inoperative on
the floppy interface.

- Solder bead F21
Sets level of WD37C65 DRV (Drive Type) input

link set :DRV =0
link not set : DRV =1

In PC AT mode (comtrol register at 1), DRV =0 will set the WD37C65 RWCRPM
output to support the RPM function and assert this line by loading a 0 so as to
reduce the drive speed to 260-300 rpm.

3.854 - P2 connections

WD . P2-cl9
DIRC -cl8
STEP -al?g
WE* (WG) -a20
RDD ~b28
INDEX -b25
TROO -b26
WP -b27
DSO -clé
DS1 -al?
DS2 -cl?
RDY/INUSE/DCHG -a2l
HLD/INUSE -cl5
DS3/RDY -alé
HLD/HS/DCHG/INUSE -aljb
HS (Side) -c20
MOTON -als
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386 - CLOCK/CALENDAR option

The TSVMEI110 board is fitted as standard with a 24-pin JEDEC socket (IC11) for
taking an STM MK48T02/12-25 “"zero power timekeeper RAM" with maximum
access time of 250ns. \

This component incorporates the following:
- 2Kx8 of CMOS static RAM
- clock/calendar with crystal
- lithium cell

Mapping:

The timekeeper RAM is wired to DO-D7 and only accessible at odd bytes.

| | |
| Address i Area accessed |
I | I
| === | = e e e e I
| SFOOFFF { Year \ |
I [ i I
| $FOOFFD [ Month | |
! | i |
] $FOOFFB | Date | |
i | { }
| SFOQFF9 | Day of the week ! |
l { >  CLOCK/CALENDAR I
| $FCOFF7 | Hours | |
| | [ |
| $FOOFF5 }  Minutes i [
} I I |
| $FOQFF3 | Seconds | |
I | ! J
| S$SFOOFF1 ( Control / |
| f i
} J |
| SFQOFFF | {
| : i |
) : | 2 040 bytes of static RAM |
| odd I I
| bytes | I
[ : | I
| SFO0001 | |
[ ] [

Full details on programming the clock/calendar and monitoring the status of the
lithium cell can be found in the appended daia sheet, along with estimated cell
lifespan figures for different operating temperatures and Dboard
power up / power down  ratios.
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39 - USER INTERFACE MODULE

The TSVME110 board is designed to accommodate a custom-built user module
connecting onto J3 and J5 and covering an area of 90x90mm. With the exception of
selectors SW1, SW2, SW7 and oscillators 1C48, 57, the TSVME110 board components
located over this 90x90mm area are either of the CMS type (S0J, SOIC) or low-

profile resistor networks. \

N\
A 40 x 12 mm area is left completely frec so that user module connectors can be
taken out onto the front panel if required.

The J5 connector carries the CPU bus and the module control signals: CSMOD#*,
ITMOD*, +5V, ground.

The J3 connector carries connections from the module onto the P2 connector
(8 wires), together with the + and- 12V supplies

Reference axis : Pinl of connector J5

nil—.
15
-— $8.9 mm
— 50.8 mm
Ll ' Mo i
p— T | — i@ 7o | icea Tens 1cvw ¥
LER e - » LB Y ] (% 1] wry w
I g g. [ . . e g. M o, o Lsevs T E
] cer ievs T -1
—_] wewm 10 . reve Srans 5 suvass E . 5 \& E E
157 * - * ' - LERR LS: «
1: am l3mE LS gy R napass 5 S1vams E ke e ’\\ ‘ % E
— E " ‘e ﬁ . . " \ o
a AT% LELVe Lm— ) ‘ E r"‘.
@ . . savess B s1vass Eg n
= K2 icHm ICE  , p e * e - 1
- gomemi . .
IM,G LS Bes » H.Hu ) Py .'.':' =tegsm Q .
. L Je— [ — 1
14
- ; n . - § o g ram § Flﬂ.u !‘7§ ABRE “’“"ﬁ ::
pa fou T -t b
r L
al i HCTwEE T
'q * o é
i | 3175 mm = |
40 x 12 mm area on
@32 ule fixi TSYME110 board ieht I3
L hole free for user module
connectors Qﬁ\h\\\\\\\\\\\\\\\\\
< ghet socket mounted components are located |
~9% mm user module in the shaded area
\\\\\\\\\\\\\\\\\\\
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3.9.1 - Control of user medule from TSVME1I0 board

The J5 connector carries the TSVME11l0 local bus, i.e.:

- A{1-23) 68000 address bus
- D{0-15) 68000 data bus
- AS¥ 68000 address strobe
- LDS*, UDS* 68000 data strobe
- FC{0-2) 68000 function code
- RW 68000 signal
- VPA*, VMA* 68000 signal (VPA* is a TTL line
asserted by the decoding logic)
- E 68000 signal
- DTACK*, BERR¥* 68000 signal
- BR*, BG*, BGACK* 68000 signal
- HALT*, RESET* 68000 signal
- TEST* active at 0: disable decoding logic
- CLK8, CLK10/12.5 8, 10 or 12.5 MHz clocks (depending on option)
- VSYSCLK 16 MBz clock
- CSMOD* Module selection from board address

decoding (active at 0)

— ITMOD* Module IT request
This line is taken onto pin 8 of the local
interrupt selector SWl4

It must be of the open collector type and
active at 0.

- Local_CPU accesses to the user module:
$C00000 1o $DFFFFF, i.e. 2 Mbytes

The user module must assert DTACK* or BERR* to acknowledge accesses from

the CPU. Data exchanges must comply with 68000 (8 MHz) - 68010 (10 MHz
or 12.5 MHz) specifications, depending on the board option.

With CSMOD* asserted (at 0), AS* and FC(0-2) addresses are valid. LDS* and
UDS* must be polled to determine the active portion of the data bus.

On read accesses, data must go valid within 90 ns of DTACK being asserted

for an 8 MHz 68000 , within 65ns of DTACK being asserted for a 10 MHz
68010 and 50 ns for a 12.5 MHz 68010.

- Interrupt servicing:

Interrupts from the user module, like all local interrupts, are serviced by
an AUTOVECTORED acknowledgement sequence, which means that the user
is not required to supply an interrupt vector.

- Local bus control:

By_managing the CPU signals BR*, BG* and BGACK*, user modules can be
designed which are able to take control of the local TSVME110 bus for DMA

transfers. Similarly, communication controllers with built-in DMA function
can be used.
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39,2 - User module connectors

Both of the on-board user-module connectors have 7.7mm pins with a spacing of
7 54 mm. J3 consists of a single row of 12 pins and J5 consists of two rows of 35
pins. The following female conneciors are rccomr;}ended for user modules:
BERG 76314135 for J5
76308112 for J3

2.54mm_
- |
|-I-| 7.7 mm
1T 175 mm
1 i
J inout: one row of 12 pin
I | | [
| Pin { Signal | P2 link I
| I [ !
| == | ———————— | —— |
] | I I
| 1 | ov [ [
| 2 | ov } !
| 3 | MODO | a24 [
i 4 | MOD1 | azs |
| 5 | MOD2 | aze6 |
I 6 | MOD3 | az? |
| 7 [ MOD4 | a28 |
[ 8 | MOD5 | a29 |
| 9 | MOD 6 | a3l |
] 10 ] MOD7 | a3l }
] 11 ] +12V | I
| 12 I ~12v i |
! | l |
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n f 1

I I | | |
I Signal [ Pin | Pin [ | Signal |
I ! | | » i
| f | == |———— e e e e |
1 i | | [
| +5V i 1 [ 2 I +5V |
[ CLKB i 3 l 4 l GND I
| D5 ] 5 [ 6 | D4 |
1 D6 1 7 [ B \ D3 1
j D7 | 9 I 10 [ D2 |
} D8 | 11 | 12 | D1 |
| D9 | 13 } 14 | DO |
{ D10 | 15 | 16 i AS* |
| D11 | 17 i 18 I UDS* |
| D12 | 19 | 20 | LDS* |
| D13 | 21 I 22 f RW I
[ D14 [ 23 i 24 | DTACK* |
| D15 | 25 } 26 i BG* I
i GND ] 27 { 28 [ BGACK* [
I A23 | 29 | 30 l BR* I
[ A22 | 31 | 32 | +5V |
| A2l ] 33 t 34 ] YVSYSCLK

[ +5V | 35 [ 36 ! GND ]
I A20 ! 37 ] 38 | HALT* |
| Al9 | 39 t 40 ] RESET* |
| R18 | 41 [ 42 ! VMA* !
I Al17 1 43 ) 44 | E* |
| Al6 | 45 { 46 | YPAk I
! Al5 | 47 [ 48 ! BERR* I
J Al4 | 49 H 50 { CSMOD*® |
i Al3 | 51 | 52 ] ITMOpD* |
| Al12 | 53 ) S4 i TEST* |
\ All ] 55 ] 56 I FC2 !
] Al } 57 ] 58 | FCl |
| A9 [ 59 | 60 ] EFCO [
I AB ] 61 | 62 ] Al |
i A7 | 63 | 64 I A2 |
[ A6 i 65 | 66 I A3 |
} _AS | 67 I 68 ] A4 |
| CLK1l0/12.5 | 69 | 70 i GND I
[ I ! l I
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310 - P1 AND P2 CONNECTORS

The TSVME110 board uses the P! and P2 connectors. The P1 connector carries the

VME interface signals and the board power supplies.

IMPORTANT:

The P2 connector is wholly taken up with peripheral input/output signals, even
on row B. This means that the board must not

extension on P2 row B.

When the TSVME110 board is powered up, all the signals on row B of the P2
connector are at high impedance or incoming. This should reduce the risk of

serious damage in the event of mishandling.

TABLE OF SIGNALS USED ON P1

Page 94

¢ uwsed in a rack with a VME

| PIN | SIGNAL | PIN | SIGNAL | PIN | SIGNAL |
| I | s=====s===sa==x=== I
| ! ] I | ! |
\ Al ! D0 i Bl | BBSY* | Cl { D8 |
| Az | D1 | B2 | BCLR* [ c2 | D9 [
| a3 } )] | B3 i ACFAIL* | Cc3 | D10 i
| Ad | D3 | B4 | BGO IN* | C4 i Dl1 }
{ A5 i D4 { BS | BGO OUT* | CS i D12 |
| A6 | D5 | B6 | BGl IN* | Co i DPl3 |
| A7 | D6 | B? | BGl1 QUT* | 7 ! D14 |
| AB | D7 | BB | BG2 IN* |} C8 | D15 |
| A9 | GND | B9 | BGZ oUT* | (o) | GND }
| Al0 | SYSCLK | B10 | BG3 IN* | c10 | SYSFAIL=* |
| All | GND | Bll t BG3 QUT* | Cl1 | BERR * |
| Al12 | DS1* [ B12 | BRO* I Cl2 | SYSRESET* |}
i Al3 | DSO* 1 B13 | BR1* [ €13 |} LWORD* |
i Al4 ) WRITE™* 1 Bl4 | BR2* | Clqd | &AaMS |
| AlS | GND { Bl5 | BR3* | C15 | Aa23 !
| Al6 |} DTACK™* | Bl6 | AMOD | cCle | a22 |
i Al7 | GND | B17 | AM1 | c17 | a2l !
t AlB | AS* | Bl8 | AM2 } cil8 | BaZ20 i
I Al9 | GND | B19 | AM3 | Cl1% | Aal9 ]
| A20 | IACK* | B20 | GND } c20 | Als i
| A2l | IACKIN* | B21 | NU | c2l |  Al7 |
| A22 { IACKOUT* | B22 | NU ! c22 | Bale §
| AZ3 | AM4 | B23 | GND | c23 | Als |
i A24 | a7 ] B24 | IRQ7* i C24 | Al4 }
| AZ25 | A6 | B25 | IRQG* | c25 | a13 |
| AZ26 | AS H B26 | IRQ5* | C2¢ | Al2 |
| AJ4 | A4 | B27 | IRQ4A* | c27 |  all i
| AJ4 | A3 [ BZ28 | IRQ3* i c28 | AlQ |
| AJs | A2 | B29 | IRQ2* | c29 | AS i
| A30 | Al | B30 | IRQ1* | c30 | A8 ]
| A31 | -12v ) B31 | VMEVBB | c3l1 | +12v i
| A32 | +5v | B32 | +5v I €32 | +5v I
NU : Not used

Fig. 3.17 : Pl connector
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Fi .
| ] | I | I 11 | | |
|Row Al Signal | Function ||Row B| Signal |Function| |[Row €| Signal | Function |
| pin | ! Il pin | | , H pin | | 1
— | I | | N ) | |
| 1 f GND t Hl | Vee | 1 | Gnd | |
| 2 | S1TXD | serial I | Gnd | 2 | SIRXD | Serial |
[ 1 | link " | ' 1 H J | link |
1.3 L SIRTS | Chanpel 3 11 3 | pot ysed | 11 3 L _S1CTS | Chanpel 1]
] 4 | I/0m0 { Paralleli i 4 } DBO* | scSI || 4 | /oAl | Parallel |
| f { port [ f | i | | port |
| 5 | I/0A2 I A{0-1} [ 5 1 DBl1* | It 5 | I/OA3 | A{0=7) I
) 6 { I/0R4 i even B 6 | bB2* | i 6 | 1/0a5 | odd |
|7 | L/OAb | Il T 1 DB3* | I 7 | I/0n7 \ |
| 8 | I/OH1 | HR I 8 | DB4* | Il 8 | I/0H2 | H2 |
| 9 | I/0B0 | B(O-1) Il 9 | DBS* | I 9 | I/0B1 { B{0=T7} |
| 10 [ I/OB2 | even t 10 4 DRE6* | Y410 | T/0B3 { odd |
| 11 | Vee | I 11 | DB7* | It 1t | Vee | 1
| 12 | I/0B4 I [l 12 | Gnd I Il 12 | I/OBS | I
| 13 |} I/OBe | Il 13 | Vee ! Il 13 | I/OB7 H |
| 14 | I/OH3 | _H3 LI 14 | not used | (14 | I/ond4 | HA !
i 15 | HLD/HS/DCHG*| Floppy It 15 | DBP* | Il 15 | HLD/INUSE*| Floppy |
{ 16 | DS3/RDY* | [l 16 | BSY | Il 16 | DsO* ! I
| 17 | Ds1~* | Il 17 | ACK* | Iy 17 | Ds2* | |
| 18 | MOTON* ] J1 184 RST* | Il 18 | DIRC* I f
1 1% |} STEP* [ [N 19 | MSG* | Il 19 | WD* | |
| 20 | WE* | ii 20 | SEL* | iL_20 | sIDE | |
] 21 | RDY/INUSE/ | I 21 c/b | 1l 21 | TIMGT* | Timer i
| 1 _DCHG* ] it ! | I | | t
1 22 | TIMINT | Timer 14 22| REQ* (1) 1422 | TIMOUT ! |
| 23 | WDGI* | Watch- I 23 /0 | 11 23 | wDGo* | Watch- |
i | | dog Hy | ! [ | 1 doa |
{ 24 | MODD I 1L 24 | ATN* ¢ 1l 24 | 52TXD I i
| 25 1 MOD1 | 11 25 | INDEX* { Floppy |1 25 | SZRXD 1 I
| 26 | MOD2 | User I 26 | TROO* [ Il 26 | S2RTS | Serial |
| 27 | MOD3 | module I 27 | We* | Il 27 | s2cTs ] link |
| 28 | MoDd I (I3} il 28 | RDD 1 LI 28 | s2TxC | channel 2|
| 29 | MODS | B 2% | REQ* {2) | 1l 29 | S2RXC 1 |
{ 30 | MODé i It 30 | not used | L 30 1 s2pch | ]
[ 31 .1 MOD7Z 1 [ 31§ GND | Il 31 | not used | |
| 32 | GND i I 32 | Vec | Il 32 | GND 1 |
] 1 l 11 | ! 11 { { ]
(1) SCSI REQ* on P2-b22 if F24 : 1-2

(2) on P2-b29 if F24 : 3-4
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11 - TSVMEI110 BOARD FRONT PANEL

LT ~if——————— P ALT Red LED

FAILY| -f————LED1 Red LED
12| ~a————— LED? Green LED Programmable from
T g a—— )" | Green LED overall Control/status
1>4| <f—— LED4 Green LED register

RESET

-a+——— RESET push button

ABORT

©,©

~g———— ABORT push button

~a——— Décimal display

1 -¢———  Serial port 9-pin SUBD female
channel 1

2 4——-—- Serial port 9.pin SUBD female
channel 2
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The SO ¢¢55 module is designed to be plugged on the P2 connector of the TSVME110
board by a DIN 41612 female 96 points coanector. On the other side, it owns :

- J1 ~ 2 x 25 points connector -~ SCSI bus compatible
- J4 - 2 x 17 points connector L floppy interface compatible
-J2,J3 - 2 x 5-pin connector connected via 9-wire ribbon cable

to 9-pin female SUB-D connectors (crimped type),
similar to J1 and J2 connectors on front panel.

- J5 ~ 2 x 5 points connector - user module I/0

- J6 - 2 % 25 points connector - parallel I/0, watchdog and
timer signals wired on P2 of the TSVME1l0
board.

In the following tables, the signal names are same¢ as used in the P2 connector
pinout description for the TSVME110 board in fig. 3.18 of
§ 3.10.

The S1 selector allows on SO0055 the SCSI-REQ connection on P2-b22 or P2-b29 as
the TSVMEI110 last versions (PCB : 50050-A0).

|
S1  Jumper { SCSI REQ TSVME110 : F24 Link
— e |

1-2 P2-b22 1-2

2-2 P2-b29 3.4

The S1 jumper in 1-2 works with the previous TSVMEI110 versions - without F24
solder bead - and SCSI REQ* onto P2-b22 only.
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SO 9655 Connectors

kY

Jl SCSI BUS Jé Parallel and watchdog
and timer

|SIGNAL! PINS |SIGNAL] |[SIGNAL | PINS |SIGNAL |
| w———m | —————== | —————— | |mommme e |————— I
| GND | 1| 2 | DBg | | GND ! 11 2 | 1/0a2 |
| GND | 31 4 | DB1 | | I/0A1 | 31 4 | I/0AZ |
Po" { 51 6 | bBZ | | I/OR3 | 5| € | IfOnd |
| " { 71 8 | DB3 | | I/0A5 | 5] B | I/QA6 |
[ | 9110 | DB4 | | I/0A7 | 910 | GND |
| " | 111122 | DBS | | I/OBs | 11112 | I/0B1 |
[ | 13114 | DB6 | | I/0B2 | 13§14 | I/0B3 |
P i 15116 | DB7 | | I/OB4 | 15]16 | I/OB5 |
- ! 17)18 | DBP | | I/0B6 | 17118 | I/0B7 |
i | 19120 | NU i ! GND | 19(20 | I/OH1 |
(. [ 21122 | NU I | I/OH2 | 21122 | I/OH3 |
[ | 23124 | NU i | I/0H& | 23124 | WDGQ *|
| " } 25126 | NU | | WDGI *| 25|26 | GND |
" | 27128 | NU ! | TIMGT*| 27128 | NU |
I | 29130 | NU | | NU | 29130 | NuU

| ™ | 31132 | ATN *| | NU | 31132 | NU I
[ | 33134 | NU [ | NU | 33134 | NU |
| I | 35136 | BSY *|{ ] NuU | 35136 | NU |
V" 1 37138 | ACK *| | NU | 37i38 { NU !
I " | 35140 | RST *| | NU | 39140 | NU I
| » i 41142 | MSG *| { WU | 41142 | NU I
i " | 43144 | SEL *| | Nu | 43144 | NU !
[ | 45146 | C/D | { WU | 4546 | NU |
" | 47148 | REQ *| | NU | 47148 | NU |
[ | 49150 | 1/0 | | TIMOUT| 49150 | TIMINT|
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J4 floppy bus
]SIGNAL| PINS |SIGNAL |
| === | = ————— | = |
| GND | 1] 2 |HLD/HS/DCHG*|
[ i 31 4 | HLD/INUSE *|
I { S{ 6 | DS3/RDY* |
I " | 71 8 | INDEX* |
I " | 9{10 | DS@* |
[ | 11112 | DS§1* [
| | 13114 | DS2%* |
" | 15116 | MOTON=* |
[ | 17118 | DIRC* )
boo" | 19120 | STEP* |
(I | 21122 | WD* |
P | 23124 | WE* [
Poo- | 25126 | TReo* |
P | 27128 | WP* ]
[ | 29130 | RDD* ]
fo" i 31132 | SIDE* |
" i 33134 | RDY/INUSE *|

J2 serial post : channel 1

|SIGNAL| PINS |SIGNAL]
| =====- [ === | === I
I NO | 11 2 | NU |
| SIRXD|, 3| 4 | S1CTS!|
| S1TXDI\ 5| 6 | SIRTS|
| NU | 7] 8 ) NRU |
| GND | 9|10 | NU |
J3 serial port : channel 2
|SIGNAL| PINS |SIGNAL]
|~ | ==~——== | = {
| 82DCD| 1] 2 | NU |
| S2ZRXD| 3| 4 | S2CTS|
| S2TXD| 51 6 | S2RTS|
| S2RXC| 7] 8 | sS2TXC|
| GND | 9J10 { NU |

J5 user module 1/0

ISIGNAL| PINS |SIGNAL|
| == [ === f == }
| MODz | 1| 2 | MOD1 |
| MOD2 | 3| 4 | MOD3 |
| MOD4 | 5] & | MODS5 |
| MOD6 | 7| 8 | MOD7 |
I GND | 9110 | NU |

The next pages give layout and schematic of the SO @g@55.

Page 99
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IV - SOFTWARE

*
As standard, the TSVME110 board comes withy a set of EPROMS containing the
following: '

- self-test run automatically on power up
- VBUG debugger with line-by-line assembler-deassembler
- software functions for use with the on-board clock/calendar chip

The debugger is discussed in 4.1, with additional information given in Appendices
1, 2 and 3.

Clock/calendar software functions are dealt with in 4.2,

41 - PEBUGGER AND SELF-TEST
4.1.1 - Introduction
41.1.1 - fiware fi e

The TSVBUGI110 product belongs to the "Vbug" range of debuggers developed for
THEMIS boards built around 680xx microprocessors. The main features of the Vbug
software are listed below:

- symbolic assembler-oriented debugging in the application environment
without the need for dedicated hardware

- Vbug commands issued and programs downloaded/uploaded over host
computer interface

- inputsfoutputs reconfigurable for special characters, software flow
control etc.

interrupt handling from debugger or application
- memory windows
- reports parameterable for registers, memory windows, format

- M68000 or M68010 assembler/deassembler for rapid correction on
application software

----------------------------------------------------------

* The reference TSVMEL10 is taken here to cover all TSVME110.
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N rage 1U3
- TRAP 15 debugger calls, entry points
- position-independent code

- full board self-test on RESET

repeated self-test feature (hard check - HCK command)

- Ic_environmen

The TSVBUG110 software operates in a hardware environment consisting of a VME
system with TSVME110 board. The debugger EPROMs occupy two of the memory
sockets on the TSVME110 board. The debugger takes control on power up,
providing a set of debugger commands and primitives for the application software.

41.13 - T nd location of r_ EPROM

Two 27512 Eproms (64K x 8), referenced as follows:

TSVME110-1 | TSVME110-2 | TSVMEI110-3 | TSVME110-4 { TSVME110-5
1C29 LP5282 LP5288 LP5340 LP5336 LP5338
I1C30 LP5283 LP5289 LP5341 LP5337 LP5339

r

ifi

The TSVBUGI110 product identification is the first message to appear when the
TSVME110 board is powered up.

TSVME110_X : SELF-TEST (X = n option)
The product version/release number also appears in the software prompt.
Details on the startup phase are given in the next section. The serial peripheral to

be used as control terminal should be connected to connector "1" on the TSVME!10
board front panel, with initial configuration as follows:

- baud rate : 9600 bauds

- character size : 8 bits

- character parity : disabled

- stop bits : one

- DTR, RTS etc. : see documentation supplied with TSVME1l0 hardware

The initial values of virtual registers USP and SSP are as follows:

USP SSP

$FD00 $FF00 board versions with no dynamic RAM

$7FDO0  $7FFQ0 board versions with 512Kbytes of dynamic RAM
$FFD00  $FFFO0 board versions with IMbyte of dynamic RAM
$1FFDO0  $1FFF0O0 board versions with 2Mbytes of dynamic RAM
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The basic source documentation for the TSVBUGI110 is the manual entitled:

TSVBUG : debugger + assembler/disassembler (refy A027)

4.1.1.6 - Other documentation

MC68000 16-Bit Microprocessor User's Manual (Motorola)
MC68010 16-Bit Microprocessor User's Manual (Motorola)

412 - TSVME110 board self-test

A hardware self-test is run on power-up. The stages involved in this self-test will
vary with the board options fitted:

- Perform overall initializations.

- Test Z8530 chip. If this test fails, the front-panel FAIL indicator blinks;
otherwise, the following message appears:

TSVME 110-x : SELF-TEST
Sccl  test : completed
{wherc x is the board version)

- Test microprocessor (M68000 or M68010).

Test PIT 68230, if fitted.

Test 68B40 timer.

Test dyramic RAM if fitted (clears RAM contents).

Test static RAM if fitted (read only).

Test MK48T02 timekeeper if fiued.

Display date and time if MK48T02 fitted.

if all tests run o.k., disable VME "SYSFAIL" signal and turn out FAIL led

Throughout the self-test, the FAIL led on the TSVMEI110 board front panel remains
lit and the "SYSFAIL" signal remains asserted on the VMEbus. If successful, each
phase of the test terminates with the message "COMPLETED"; otherwise, the
message "** FAILED **" appears. The software will only turn out the "FAIL" led
and display the prompt if all test phases have been successful.
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The list below is intended as an aid to troubleshooting. Possible causes of failure
are examined and suggestions made regarding remedial measures and the
possibility, or otherwise, of temporary operation in “limp-home" mode. Persistent
problems should be referred to our dealer network, with detailed information on
the type of fault encountered and the configuration used.

-red "FAIL" led flashes: Z8530 abscnt} or defective; check module and
restart. \

- test phase terminates with "**FAILED**" message: seclf-test will continue,
but "break"” key must be pressed to return to prompt and access monitor
commands. Subsequent operation of processor board liable to be
jeopardized by defective function(s). In particular, a RAM error may
prove disastrous if located in the exception vector area, the monitor
working memory (stack !) etc.

- test crashes: possibly due to loss of interrupt.
- Self-test stops before last test is completed:
A bus error or spurious interrupt may cause the self-test to quit before completing
all of its stages. Here, the vector displacement in the vector table will be displayed,
the self-test will stop, and the VBUG prompt will appear as if the test had
terminated normalily. It will usuvally remain possible to access the board to
determine the cause of the stoppage (second DUART chip not fitted, say).

If doubts persist as to the correct operation of the board, the self-test can be run in
continuous mode by issuing the “HCK" (hard check) command.

c.g.:
HCK loop self-test indefinitely

HCK &10 run 10 self-test loops
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Note 1:
Unlike the initial self-test, which lights the FAIL indicator and sends the
SYSFAIL signal onto the bus, the self-test*run by HCK will only light the
FAIL indicator when an error is detected.

Note 2:
By setting user jumper SW7 (bit 4 in register $FBXXX1), the continuous self-
test can be made to run automatically on RESET.

SQ“-IQS[ I‘quhs

The results of the self-test are available in the form of a long word at
address 0. If the test runs successfully, all the bits will be at zero; otherwise, failed
test stages are indicated by bits at 1, as follows:

bit : 31 30 29 ... 3 2 1 0
test n° : 1 2 3 . 29 30 31 32

Test numbers are as follows:

SCC (serial 1/0)

MPU

PIT

TIMER

RAM (dynamic RAM if fitted, static RAM otherwise)
CALENDAR (if fitted)

STATIC RAM (if fitted).

N = 00~ B W
PREIhw=

413 - Hardware resources managed by debugger
4,1.3.1 - EPROM and RAM

The USE command reports on the EPROM and RAM space used by VBUG.
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113.2 - Serial interf

The TSVBUG software manages the two TSVMEI110 serial interfaces provided by the
Z8530 chip. These interfaces are accessible from RS$232 connectors "1" and "2" on
the board front panel.

.
hY

The software can manage four distinct serial lines, each identified by a port
number. The correspondence between debugger and hardware recognition of
these lines is as follows:

Connector Serial interface Peripheral Port number
1 Z8530 channel B terminal 1
2 28530 channel B host computer 2
2 28530 channel B serial printer 3
2 28530 channel B terminal/auxiliary 4

To switch from one type of peripheral to another, the wiring must be changed on
the solder beads F1 or F2.

The PF (Port Format) command may be used to change the operating mode of a
given port. This may be at hardware level (transfer rate, character format,
handshake lines) or software level (null character filling, XON/XOFF protocol etc.).
For further details refer to the TSVBUG manual.

Note:

The Z8530 channel A (managing the control terminal connected to "1") is initially
programmed to ignore the absence of a CTS line on the terminal equipment. This
option may also be reconfigured using the PF command.

4.13.3 - Inferrupts

VBUG assumes that ABORT, PARITY ERROR and VFAIL generate level-7 interrupts.
If this is the case, the display will show the type of IT received. If not, the display
will show the vector number in question.
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4.1.4__- TSVMELI10- ific__feat
4.14.1 - PORT FORMAT : Configuration of 1

A general description of this command can be Yound in the TSVBUG reference
manual.

The values on initialization are given in Appendix 1.

The following tables are intended to aid in the fine programming of Z8530
registers WR3 and WR4, WRS5 and WRI12 for each channel. More detailed
information on Z8530 programming can be found in the data sheet.

| i Rx enable

|
|
! | Auto enables
I
|
|

{ | !
] 0 | 0 | Rx 5 bits/char
( | |
I I |
I 0 |1 | Rx 7 bits/char
i I !
| | |
| 1 | O | Rx & bits/char
[ | !
i | I
| 1 | 1 | Rx 8 bits/char
[ i I
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4 regi it for

| ! I } i |__ PARITY ENABLE
| | i | | PARITY EVEN/ODD
i [ I }
| | A 1
[ | | { !
] ! {0 |1 1 1 STOP bit/char
I | I f |
| | [ } i
[ | 11T L0 | 1 1/2 STOP bit/char
} } I | I
| | i ] }
! | 11 11 | 2 STOP bit/char
] ] [ J i

N I

I I I

io 11 | X16 CLOCK MODE

i I I

Table 4.4 : WRS register bit format

i RmTS

TX enable
SEND BREAK

i | 1
10 1 0| TX Sbhits/char
I | I
| | {
| 0 1 TX 7bits/char
i i [
| | |
[ S I I TX 6bits/char
I I I
l | |
) 1 1 TX 8bits/char
I | |

DTR

- — o — . w— m— o —— e i o T e M —— ——
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4 I r
| | i
| BAUD RATE i I;iEX VALUE |
] | N |
I I I
) 38 400 l 0 |
| 19 200 | 2 ]
) 9 600 | 6 |
] 4 800 | E }
| 2 400 i 1E |
i 1 200 [ 3E |
| 600 ) 7E |
i 300 | FE I
| 150 | 1FE |
! i ]
Notes:

Vbug commands TM and PA will only operate correctly if the interfaces associated
with the two active 1/0 ports are set to the same transfer rate.
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TSVMEIIO board software functions take the form either of commands interpreted

by VBUG, or of entry points to sub-routines, thg parameters for which are passed
via the stack. A

Return values from these sub-routines are stored in the do.l register, using the

same C-language interface as that found on the THEMIS UNIX ™ computers.

TSVME110 software functions or commands are used for controlling the MK48T02
clock/calendar.

The TSVME110 board clock/calendar (MK48T02) is fully supported by the VBUG
debugger. The following clock/calendar features are available: read, update, halt
{battery econmomy), restart after halt. A calibration feature for fine frequency
adjustment is also provided.
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VBUG commands are as follows:

CS [TOP]

Stop clock/calendar 1o economize battery. This command should only be
used if the board is to be left unpowered 1for several months.

CR_IESTART!
Restart clock/calendar after CSTOP command. After this command is issued,

a calibration byte is read in backed-up memory ($F0000A) for adjustment
purposes.

This byte is structured: xxSy yyyy

XX : bits ignored
S: sign bit
1 : add to calibration value
0 : subtract from calibration value
Y Yyyyy: calibration value in units of 5.35 seconds/month

After an experimental phase, the user should be able to find the right
calibration value to leave in backed-up memory.

1D

This command is used for reading and writing the date and time.
If required, the date can be left unchanged by simply entering a CR
{carriage return) when asked tc enter the date.

ENTER DATE (MM:DD:YY)= accepts entries in the form: MONTH (1-12) on
one or two digits, followed by DAY (1-31) on one or two digits, followed by

YEAR on two digits (c.g. 89). If the year is omitted, the previous year value
is retained.

Examples:
12:25:89 {25 December 198%)
2:3:90 (3 February 1990}
1:1

(1 January)

ﬁl}fgg& 'IS‘IM(I).’. 5(51R:MIN:SEC)= accepts entries in the form: HOQURS (0-23)
e ( )- ), and SECONDS (0-59). Entries may be made on one or lwc;
1g1ts as desired. If the seconds are omitted, they are set at zero

Examples:

12:54:22 12H
12:54 ( S4AMIN 22 SEC)

2:3:4 (12H 54MIN ¢ sEC)
{ 2H 3MIN 4 SEC)
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ENTRY POINT $2C0

Page 113

The clock/calendar is read from an entry point to a VBUG sub-routine. This entry
point is located at $2C0 from the start of PROM.

The interface in C language is as follows:

char buffer [30];
readcalt (buffer);

/* define at link_readcalti=0XEC02C0*/

The interface in assembler language is as follows:

BUFFER

DS.B
MOVELL
BSR
ADDQL

30
#BUFFER,-(A7)
SEC02C0
#4,(A7)

The following values are returned to the buffer area:

dow

Db

HH

38

YyYyYy

CR

LF

ds.b

ds.b

ds.b

ds.b

ds.b

ds.b

ds.b

ds.b

ds.b

ds.b

ds.b

ds.b

ds.b

ds.b

ds.b

day of the week
space
month
space
day
spaces
hour
space
minute
space
second
spaces

year

e.qg,: Sun

e.g. : Jan
e.g.: 28
e.g.: 12
e.qg.: 57
e.g.: 19
e.g.: 1989

carriage return code ($0D)

line feed code (50A)
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SOFTWARE APPENDICES

Appendix 1:

Tables showing configuration of serial input/output ports under Vbug

Appendix 2:

Table showing Vbug configuration after reset

Appendix 3:

Table showing TSVMEI10 board hardware configuration under Vbug

Appendix 4:

Description of backed-up memory used by Vbug
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SOFTWARE APPENDICES I -2 -3

Appendices 1 10 3 contain descriptions of those TSVME110 EPROM ficlds likely to be
of interest to the user. Fields may be permane?dtly modified, by duplicating and
modifying the PROMS, in order to customize the debugger.

NOTE: Offsets are given in hexadecimal with respect to the EPROM start address
($EC0000 on TSVME110 board).
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APPENDIX 1|

DEFAULT VALUES FOR SERIAL I/O PORT CONFIGURATION

Page 116

Port 1

—— r==
| Offset | Value ] Destription
| * I !
|——————————= = e e el |
| $130 | SF80005 | Channel address
|- == | = e e o I
| $134 ! 'Z28530" | Device name
[~==———————— [———==—————- et I
| 5139 | 5C0 | WR3 Rx 8 bits
|m—————————— | —————~———— | == - I
I $13a i 544 [ WR4 : Clock x 16 1 stop bit
I i | no parity
| === | == e |
| $13B ! 562 | WR5 Tx 8 bits RTS
[—————————— [=———m - et !
| $13C | $06 | WR12Z2 9600 bauds
[—————————= |—————————— e e I
| $13D i SFF | Reserved
== —————— [ | —— e I
I $13E I SFF | Reserved
[~m———————— | == e i
| $13F [ SFF | Reserved
[=————— e —— == ————e e e |
| 5140 | 500 | Number of nulls after 1 character
| === | ——————————— e Eadet et |
| 5141 | 500 | Number of nulls after CR or LF
[ === fmmmm——————e | = I
| $142 | SF9 i Terminal input mode
| —————————— fmm————————e R |
I $143 | 306 | Terminal output mode
= | === [ == o I
| 5144 } $13 | XOFF = CTL-S
[ === [—==——————— |~ |
] $145 | $00 i XON = any character
[ === | e T I
I 5146 | 500 | Value of break character (none)
[==———————— fmm— e |
| $147 [ $00 | Value of eof character (none)
[==————————= [ =—=——————— [ == e I
I $148 | $OD | Value of end-of-line character
} I I (CR)
[=—————————— f === - | == [
| $149 [ 508 | Value of delete char. character
| [ i (BS)
|=———————— = ————— [ == - - -
| $14a I $18 I Value of delete line character
I ! | (CTL-X)
== B e e e - I
| $14B i 500 | Delay after sending character,

I

| in ms (0}
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(coif i)
[ $14C i 500 | Delay after sending end-of-line [
R — R |_eharactez, in ms (0 .
| SMD__ | 80 I Number of characters per iine |
88120 | Number of lines per pase |
N R :
5150 - s1s31 S |

* Relative offset from start of PROM
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Port 2
| Offset | Value | Description |
[===———————— fmm———————— e e |
| $154 | S$F80001 | Channel address |
|=—————————— [ ===~ [~ I
} 5158 | 'Z8530' | Device name |
| === | —————— e e |
| $15D I 5C0 | WR3 Rx B bits i
| === |——=——————— | == I
| $15E I $44 | WR4 : Clock x 16 1 stop bit |
| ! | no parity |
{——————— [===——————— | = el I
I $15F | $62 | WR5 : Tx : 8 bits RTS I
| —————————— [ ————— et e |
[ 5160 | 506 | WR1Z 9600 bauds |
|————————— | = ettt SR I
| $161 I SFF | Reserved {
| m=———— | === [ == o I
! $162 i S$SFF | Reserved |
[==———————— [~~~ [ = I
{ $163 | $FF | Reserved |
| === jm——————— e | —— e |
| $164 | 500 | Number of nulls after 1 character |
| == == ittt }
[ 5165 i 500 | Number of nulls after CR or LF |
|- [—==—————— = ——— e I
| 5166 | 547 | Host input mode |
[——=—————— | === —————- | — = e |
I $167 I $38 | Host output mode |
[ === ——————— J——————————— == —————————— el I
i 5168 | 513 | XOFF = CTL-8 |
[=———m————— | =~~~ fm e e I
| $169 | $00 | XON = any character |
| == ————— |~—m=—————— | == o f
| $1e6A | 500 | Value of break character (none) |
[===——————— o e R |
] $16B | $00 | Value of eof character (none) |
[~————————— | ===—————— e |
| $1e6cC | $0D | Value of end-of-line character |
I I | (CR) I
| = —————— | et [
i $16D [ 508 | Value of delete char. character |
| | | (BS) |
[ === === P e ]
| S16E I 515 | Value of delete line character [
I I | (CTL-U) |
| == - e - T e I
i $16F ] 505 Delay after sending character, i
i

I
| in ms (5) [
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(.../...)

| 5170 | 805 | Delay after sending end-of-line |
| I | character, in ms (5) |
5171 180 | Number of chazacters per lime |
8172 | 24| Nomber of lines per page |
173 1 el page meas T {
5174 —sieni Reserved T |
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Port 3
i Offset [ Value | Description |
o178 | 5700001 | omammel aadiess TR |
AP — | 28530 | Device mame T |
e | Tsco w3 me s bies T |
T eez | sts | wme : Ciomk w16 1 etos sl
| I | no parity |
e " Tsez | wms st i 8 bie mrs T |
T eies 506 | WRiz : 5600 bauds T |
T eres T Terr | meservea T |
T T R e e — |
et " Tsrr | meserves T |
T Stes | 500 | mmber ot malls ateer 1 ool
T Teise 500 | Wamber of muils afeer o or e
T N Y e — |
T Teiem 523 | primter sutomt mona T |
| Teiee i3 | wors - emls T |
e B I s — |
T erer 500 | valne of break cmarasrer wionz!
T Tsier 500 | valne of eof characror tosy !
T eie0 " 50p | Valae of emdeeroiine mmizei!
| | | (CR) i
s 508 | value of asiete ohar. omaramrar!
| [ | (BS) |
R Uittt [ === e S |
| $192 | 515 | Value of delete line character |
I } | (CTL-U) i
T eies '":&““f@gy;g;gg;;;;;;z“ﬂ

in ms (0) |
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(o../7...)

] 5194 | 500 | Delay after sending end-of-line |
I I | character, in ms (0) |
TTs195 1 80| Wamber of dharacters per lime |
s | 24| Wember of 1ines per page |
T Tsier 4 e | page meae T |
s1ss - sism | Resexves T I
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Port 4
| Offset | Value | Description |
| ————————————— | —=————— | —————————— B S s it |
| $19cC | $F80001 | Channel address |
j——————————— [====———— et [
i $1A0 | '28530' | Device name |
| m———m e [—m=——————— | == e |
} $1Aa5 | 5C0 | WR3 Rx 8 bits (
[ = e mastatett I
[ $1A6 | 544 | WR4 : Clock x 16 1 stop bit I
I I I no parity |
[ e | === e ———————————————— I
| S1a7 | 562 | WRS Tx 8 bits RTS |
== |———m—————— =——————————————————— o I
| $1A8 | 506 | WR12 9600 bauds |
|=———————— [ === [mm e e I
i $1A9 | SFF | Reserved [
f=————————— | ———————— | e !
| $1AaA J SFF | Reserved i
= [=——————— [ !
} S51AB I STF | Reserved i
[—=—m J=———————— == !
| 31AC [ 500 | Number of nulls after 1 character|
[————————————— [ ———=————— | —— |
| $1AD | 500 | Number of nulls after CR or LF i
j—————————— | == e I
| S1AE I SF9 | Terminal input mode |
j=——————————— [ == ———— == |
I S1AF [ $06 | Terminal output mode |
f=—m————— e f=—— et T |
| $1BO [ $13 | XOFF = CTL-§ |
|=m = e T . |
[ $1B1 | 500 | XON = any character i
| === | === ———— | == I
] 51B2 | $00 | Value of break character (none) |
R [ === e |
i $1B3 ) 500 | Value of eof character (none) |
Jmmm e e | = [ = e I
[ $1B4 | $0D | Value of end-of-line character }
| I i (CR) |
[ === ———e [ === Rt T, I
| $1B5 | 508 ! Value of delete char. character |
I [ | (BS) i
= e bt e e e !
| $1B6 [ 518 | Value of delete line character }
! i | (CTL-X) |
| == —————— [—m=—————— | = e e ]
i 31B7 ! $00 Delay after sending character, |
|

in ms (0) I
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| $1B8 [ $00 | Delay after sending character, |

| I | in ms (0) |

omes | 80 | wember of dhavacters per line |

T siea 20| Number of lines per page |

s e page meas T |
| |

Reserved |

Notes :

If required, the standard EPROMs supplied may be permanently modified to obtain
a different default configuration on power up.

Temporary modifications may be made whenever required using the PF command.
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OF VBUG SESSION AFTER RESET
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APPENDIX 2

CONFIGURATION
| Offset | Value |
R B I
| $1Co I $01 |
I | |
| ===mm e R I
| S1cl I 501 I
! I |
[ |~ !
I $1c2 | $01 |
I I |
= | === |
| 51C3 I $01 i
! f I
j—— [—==—————— !
| 51c4 | 502 |
=== o ————— |
I $1icCs i $03 |
| | =~ !
] $1C6 | M |
| I |
== | === |
] 51C7 | ™! [
| i |
|==—— | —=—————— i
| $1C8 | $00 |
I I !
J—————— | == I
I 51C9 { 500

I
I

| $1CA to $1CB |

Port number for incoming VBUG
commands

Port number for outgoing VBUG
messages

Former port number for incoming
VBUG commands before RC

Former port number for outgoing
VBUG messages before RC

Outgoing message mode
(see RC command)

Former outgoing message mode
before RC command

Number of port to be echoed
(none) (see PA command)

Number of port for sending echo
(none) {see PA command)

Reserved

Note: If so desired, the debugger
VBUG EPROMs supplied.

can be customized by modifying the standard

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



TSVME110 : Multi-function 68000 CPU board

APPENDIX 3

TSVME110 BOARD HARDWARE CONFIGURATION

Page 125

I Offset | Value [ Degbription |
| Tsicc 1 63000 | Type of meu : ed00s (ioon) |
| | or 68010 | 68010 (110-2) |
T T N I S — |
8104 | 32C0000 | o start address T |
T Tibs | serrrrr | Row emd agdress T |
T Tstoe ) 27512 | Type of Rom - 29s1a T |
T Y | RaM seart adaress T |
T sima | serer | mam end addrems T |
| | SFFFFF | depending on board version {
T Tsims | vsramr | tyme ot mam s T |
| | 'Dram'’ | depending on becard version |
| Tsizc | 81000 | User-mvaiilapie mam srarr agaress |
T Tsiro | seerer | vess-avaiisbie Ram end asdreas !
TTSIra | 5re0005 | nduress of 176 meri 1T |
| Tsire | 80001 | asaress of 1o moi s T |
| Tsirc | sre0001 | madress of 1o somis T |
5200 | sre0001 | asaress of 1remei T |
T Tsz01 o | hasress of e memie T |
| Tsz0s | o | nadress or e e :
T Tszoc 1o | hasress ot e sy T |
S0 o T Thasrens ef 1re meri T |
s | Tes30 | meme et serial e i T
T Tszie ";";;;aaaz"'“a;;;;;?;;;;;;;';;;;;‘;;;;;;;‘“:
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Description

Control register end address

Backed—-up RAM + Clock/Cal. Add.

if present

Address of parallel interface

if present

Add. of SCSI controller
if present

Type : SCSI
if present

Add. of floppy controller
if present

Type : FLOP
if present

Address of static RAM
if present

Type : SRAM
if present

Reserved

The fields in the above table provide information on chip addresses, and can be

displayed by the USE command. The user is recommend

fields.

ed not to modify these
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APPENDIX 4;

DESCRIPTION OF BACKED-UP RAM USED BY VBUG

4

l\
\

$F00000 - $F00009 Reserved

SFO0O00A MK48T02 calibration byte

SFO000B - SFOOQFF Reserved
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