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NOTICE 

The information in this document has been carefully checked and is 
believed to be entirely reliable. While all reasonable efforts to ensure accuracy 
have been taken in the preparation of this manual, VMlC assumes no responsibility 
resulting from omissions or errors in this manual, or from the use of information 
contained herein. 

VMlC reserves the right to make any changes, without notice, to this or 
any of VMIC's products to improve reliability, performance, function, or design. 

VMlC does not assume any liability arising out of the application or use 
of any product or circuit described herein; nor does VMlC convey any license 
under its patent rights or the rights of others. 

VME Microsystems International Corporation 

All Rights Reserved 

This document shall not be duplicated, nor its contents used for any 
purpose, unless granted express written permission from VMIC. 

Copyright O September 1989 by 
VME Microsystems lnternatlonal Corporation 
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CABLE REQUIREMENTS: 

The VMIVME-DR11 W-A requires that the following cabling guidelines be 
followed for proper operation and data integrity: 

1. Flat-cable with an overall shield or ground plane (or superior cable) must 
be used. Mass-terminated standard flat-cable willcause data errors. 

2. The cable shield must be grounded at both ends of the cable if a 
shielded cable is used. The cable grounds should have low impedance 
at high frequencies. 

3. Macrolink interfaces for the ConcurrentIPerkin-Elmer require a pinout 
reversal on the cables. When ordering specify macrolink cables. 

DR11 W COMPATIBILITY: 

The VMIVME-DR11 W-A is pinout compatible with DR11-W and DRVl1-B 
type devices, with the exception of Function 1 now being a defined bit on the 
VMIVME-DR1 1 W-A Board. It is not pinout compatible with DR11-B type devices 
and damage may result if it is cabled directly to a DR11-B type device. 

Bit 6 (LONGWORD) of the Address Modifier Register (AMR) must be 
maintained to the proper state to assure proper operation of the associated 8-, 16-, 
or 32-bit transfers. Refer to Section 4.4.4. 
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VMlC 
SAFETY SUMMARY 

THE FOLLOWING GENERAL SAFETY PRECAUTIONS MUST BE OBSERVED DURING ALL 
PHASES OF THE OPERATION, SERVICE, AND REPAIR OF THlS PRODUCT. FAILURE TO 
COMPLY WlTH THESE PRECAUTIONS OR WlTH SPECIFIC WARNINGS ELSEWHERE IN THlS 
MANUAL VIOLATES SAFETY STANDARDS OF DESIGN, MANUFACTURE, AND INTENDED USE 
OF THlS PRODUCT. VME MICROSYSTEMS INTERNATIONAL CORPORATION ASSUMES NO 
LIABILITY FOR THE CUSTOMER'S FAILURE TO COMPLY WlTH THESE REQUIREMENTS. 

GROUND THE SYSTEM 
To minimize shock hazard, the chassis and system cabinet must be connected to an 
electrical ground. A three-conductor AC power cable should be used. The power 
cable must either be plugged into an approved three-contact electrical outlet or used 
with a three-contact to two-contact adapter with the grounding wire (green) firmly 
connected to an electrical ground (safety ground) at the power outlet. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE 
Do not operate the system in the presence of flammable gases or fumes. Operation of 
any electrical system in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS 
Operating personnel must not remove product covers. Component replacement and 
internal adjustments must be made by qualified maintenance personnel. Do not 
replace components with power cable connected. Under certain conditions, 
dangerous voltages may exist even with the power cable removed. To avoid injuries, 
always disconnect power and discharge circuits before touching them. 

DO NOT SERVICE OR ADJUST ALONE 
Do not attempt internal service or adjustment unless another person, capable of 
rendering first aid and resuscitation, is present. 

DO NOT SUBSTITUTE PARTS OR MODlFV SYSTEM 
Because of the danger of introducing additional hazards, do not install substitute Darts 
or perform any unauthorized modification to the product. Return the product to VME 
Microsystems International Corporation for sewice and repair to ensure that safetv 
features are maintained. 

DANGEROUS PROCEDURE WARNINGS 
Warnings, such as the example below, precede only potentially dangerous 
procedures throughout this manual. Instructions contained in the warnings must be 
followed. 

DANGEROUS VOLTAGES, CAPABLE OF CAUSING DEATH, ARE PRESENT IN THlS SYSTEM. 
USE EXTREME CAUTION WHEN HANDLING, TESTING, AND ADJUSTING. 
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SAFETY SYMBOLS 
G s  

Instruction manual symbol: the product is marked with this symbol when 
it is necessary for the user to refer to the instruction manual in order to 
protect against damage to the system. 

Indicates dangerous voltage (terminals fed from the interior by voltage 
exceeding 1000 volts are so marked). 

Protective conductor terminal. For protection against electrical shock in 
case of a fault. Used with field wirina terminals to indicate the terminal 
which must be connected to ground before operating equipment. 

1 WARNING 1 

*t*..***t*.*t**f 

* CAUTION ; 
***..*rr****+*. 

NOTE: 

Low-noise or noiseless, clean ground (earth) terminal. Used for a signal 
common, as well as providing protection against electrical shock in case of 
a fault. Before operating the equipment, terminal marked with this symbol 
must be connected to ground in the manner described in the installation 
(operation) manual. 

Frame or chassis terminal. A connection to the frame (chassis) of the 
equipment which normally includes all exposed metal structures. 

Alternating current (power line). 

Direct current (power line). 

Alternating or direct current (power line). 

The WARNING sign denotes a hazard. It calls attention to a procedure, a 
practice, a condition, or the like, which, if not correctly performed or 
adhered to, could result in injury or death to personnel. 

The CAUTION sign denotes a hazard. It calls attention to an operating a 
procedure, a practice, a condition, or the like, which, if not correctly 
performed or adhered to. could result in damage to or destruction of part or 
all of the system. 

The NOTE sign denotes important information. It calls attention to a 
procedure, a practice, a condition or the like, which is essential to highlight. 
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SECTION 1 

INTRODUCTION 

INTRODUCTION 

The VMIVME-DR11W-A is a high performance VMEbus 32-bit Direct 
Memory Access (DMA) interface that forms a 16-bit parallel interface between the 
VMEbus and Digital Equipment Corporation (DEC) DR1 1-W and DRV11-WA type 
devices, and with the DR11 W CPU links. A photograph of the VMIVME-DR1 1 W-A 
printed circuit assembly is shown in Figure 1 .l-1. VMIVME-DRl 1 W-A features are 
as follows: 

a. DR11 W and DRVl 1-WA compatible 110 connection 
b. 32-bit DMA data transfers 
c. 32-bit addressing 
d. VMEbus (IEEE P I  01 4) compatible 
e. Software-selectable byte and word swapping 
f. Watchdog timers prevent transfer lockout on VMEbus and cables 
g. Front panel Fail LED 
h. Supports off-line Built-in-Test plus single board loopback testing (with 

test cable) 
i. Meets VMEbus Spec. C.1 - compatible address pipelining 
j Fully programmable operation (includes selection of 16- or 32-bit 

transfer, burst mode, etc.) 
k. Fully programmable interrupt vectors and levels 
I. Programmable VMEbus address modifiers 
m. Jumper-selectable VME standard short 110 address space for on-board 

registers 
n. Software compatible with VMIC's DR11 W and DR11 W-485 boards 
o. Two VMIVME-DR1 1 W-As form a VMEbus-to-VMEbus link 

FUNCTIONAL DESCRIPTION 

The VMIVME-DRl 1 W-A provides a high performance, 16-bit DMA Link 
between the VMEbus and DEC DRl l -W compatible devices. The VMIVME- 
DR11 W-A interfaces may also be connected back-to-back to form a VMEbus-to- 
VMEbus DMA Link (see Figures 1.2-1 and 1.2-2). 

The VMIVME-DR1 1 W-A incorporates a SCB68430 DMA controller device 
to perform its DMA transfers, a MC68153 Bus Interrupter Module (BIM) to implement 
a VMEbus interrupter (for the attention and DMA completion interrupts), and it also 
contains logic to allow the VMIVME-DR11W-A to generate an attention interrupt to 
the external device. 
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VMEbus 

I DATA CONTROL 

DRllW 
COMPATIBLE 
PERIPHERAL 

MDRl1 W-AlF1.2-1 

Figure 1.2-1. VMIVME-DR1 t W-A Connection-to-User Device 
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COMPATIBILITY 

VMIVME-DR1 1 W compatibility interfaces for the computers listed in Table 
1.3-1 are available from the companies indicated for each computer. 

Table 1.3-1. VMIVME-DR1 1 W-A Compatible Host Computer Interface Sources 

COMPUTER COMPANY PHONE NUMBER 

CONCURRENT1 I Macrolink** 1 (71 4) 634-8080 
PERKIN-ELMER 

DEC VAX, PDP-11 
LSI-11 

HARRIS I Harris 
H60-HI00 

I 

Digital Equipment Corp. 

- 

'Not directly VMIVME-DR11W compatible - requires simple modification of MPCl Model 8020 IOP 
interface board (contact Encore for VMIVME-DR11 W modification kit). VMlC has a 32-bit Encore 
HSD-to-VMEbus interface. 

"Macrolink interfaces require a cable pinout reversal. When ordering cables specify the macrolink 

1 -800-DIGITAL 
Continental Blvd. 
Merrirnack, NH 03054 

ENCORE CONCEPT 
32 Series* 

IBM PCIAT 

cables. 
"'Requires Omnicomp interprocessor link driver with soft start. 

NOTICE 

THE INFORMATION IN TABLE 1.3-1 IS OFFERED AS A HELPFUL SUGGESTION. IT IS 
INTENDED AS A GUIDE. VMlC DOES NOT GUARANTEE FAVORABLE RESULTS NOR DOES IT 
ASSUME ANY LIABILITY IN CONNECTION WlTH ITS USE. NO STATEMENT OR 

Encore 

Ornnicomp Graphics*** 

..... . ... ~ ~ ..... 

RECOMMENDATION IS INTENDED BY VMlC FOR THE USE OF THESE PRODUCTS. BEFORE 
USING THE PRODUCTS LISTED. THE USER SHALL DETERMINE THE SUITABILITY OF THE 

(305) 587-2900 

(71 3) 464-2990 
Houston, TX 

PRODUCT(S) FOR HIS INTENDED USE, AND THE USER ASSUMES ALL RISK AND LIABILITY 
IN CONNECTION WlTH THEIR USE. 
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REFERENCE MATERIAL LIST 

The reader should refer to "The VMEbus Specification" for a detailed 
explanation of VMEbus. "The VMEbus Specification is available from the following 
source: 

VITA 
VMEbus International Trade Association 

10229 N. Scottsdale Road 
Scottsdale, AZ 85253 

(602) 951 -8866 

Additional information concerning the DR11 W protocol is contained in the 
"DR11 -W Direct Memory Interface Module (No. EK-DR1 1 W-UG-002)". This 
document is available from the following source: 

Digital Equipment Corporation 
146 Main St. 

Maynard, MA 01 754-2751 
(61 7) 897-51 1 1 

Specific information concerning the SCB68430 may be obtained from the 
following source: 

Signetics Corporation 
81 1 E. Arques Ave. 

P.O. Box 3409 
Sunnyvale, CA 94088-3409 

(408) 991 -2000 

A detailed specification is provided in Appendix 6. 
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SECTION 2 

PHYSICAL DESCRIPTION AND SPECIFICATIONS 

REFER TO 800-000121-000 SPECIFICATION 
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SECTION 3 

THEORY OF OPERATION 

BLOCK DIAGRAMS 

As shown in the functional block diagram (see Figure 3.1-1) and in the 
interconnection diagrams (Figures 3.1-2 and 3.1-3) the VMIVME-DR11W-A 
interface provides for the exchange of program controlled interrupts and status as 
well as two 16-bit data buses with handshake signals. The function of these 
interface signals are described in Section 3.4. The handshake sequencing of the 
signals are depicted in Figures 3.1-4, 3.1-5, and 3.1-6 for the 32-bit transfer mode, 
and in Figures 3.1-7, 3.1-8, and 3.1-9 for the 16-bit transfer mode. 

Although the VMIVME-DR11 W-A interface was developed for 
interconnection to DR11-W compatible devices, it also performs DMA transfers in 
conjunction with the DRV-11 WA interface (see Figure 3.1-3). 

OPERATIONAL OVERVIEW 

The VMIVME-DR11W-A has two modes of operation, 
INTERPROCESSOR LlNK MODE (back-to-back configuration), and EXTERNAL 
DEVICE MODE. In the INTERPROCESSOR LlNK MODE, the VMIVME-DR11W-A 
communicates with another DR11-W compatible computer interface. In the 
EXTERNAL DEVICE MODE, the VMIVME-DR11 W-A communicates with a user's 
device such as a disk drive system, tape drive, etc. 

To operate in either mode, a transfer protocol (see Section 3.3) must be 
established. Once this is determined, the VMIVME-DRI 1 W-A may be programmed 
as detailed in Section 4.1. One difference in the operation of this device versus 
other DR11-W implementations is that the bus transfer type (wordlbyte and 
direction) is determined before the start of any data transfers and not on a cycle-by- 
cycle basis. 

When two DR11W compatible boards are connected back-to-back the 
two cables are crossed over so that one board drives a control signal and the other 
board receives it. Thus, there is no need for a "master/slave mode". 

3.3 TRANSFER PROTOCOL 

In order for DMA transfers to take place the DMA interfaces must be set 
up at both ends of the link. Therefore, if a CPU on one bus wants to transfer data, a 
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u$"l TRANSCEIVERS 

CONTROL 1" 
BYTEWORD 

BUFFERING 

Figure 3.1-1. VMIVME-DRl 1 W-A Functional Block Diagram 
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- 4  -. INTERFACE 1) 
a 0 ,  

I - I - FNCT 3 (DETERMINES DMA 
I I MODE OF INTERFACE 1) 

ACLO FNCT 2 H 37 
I 
1 i I "  ATTNH 

CYCLE RO A 39 
I 
I - 3s 

W ( J u m p * _ t k  
Polarily) 

READY H 
35 1 

I = ' '' AOOH 
I 

'Connecrion is hardwired on PC board. 

Figure 3.1 -2. Interface Interconnection for Two VMIVME-DR1 1 W-As in Back-to-Back Configuration 
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INTERFACE 1 
DRllW-A 

P4 J1 INTERFACE 2 

25 1 DRV11-WA 
T I  25 w 

FNCT I 23 1 - V 23 1. 
(DETERMINES DMA - 

DIRECTION OF INTERFACE) 
I STATUS C 

FNCT2 
(CAUSES INTERRUPT 

IN INTERFACE 2) 

FNCT3 
(DETERMINES DMA 

MODE OF INTERFACE 2) 

27 1 - R 1  27 - 
I* I - STATUS B 

31 1 - L l  31 

I I. I 
- STATUS A 

KI  32 - SINGLE CYCLE H 

(JumperSelecteMe Polarity) BUSY 
39 1 - B 1  39 

I - CYCLE REQUEST A H  

Dl - I T 0 1 6  1 I T 0 1 6  

+5 v 
NIC 

33 1 J 1 3 1 -  
I I - WCINCENBH 

(OPEN COLLECTOR) GO H 
21 1 x l  21 

I I GND 

r n H  
35 1 F I  35 

I 
- - 

I READY H 

P3 

25 I 
I I 

STATUS C 1.1 23; V : 2 3 1  (DETERMINES FNcT1 DMA DIRECTION 
OF INTERFACE 2) 

STATUS q :[ :,,I FNCT2 
(CAUSES INTERRUPT IN 
INTERFACE 1) 

STATUS A FNCT 3 (DETERMINES DMA 
I MODE OF INTERFACE 1) 

BURST RO L I 32 
' K '  321 

I 

ACLO FNCT 2 H I 37 
I 
I A n N H  

CYCLE FiO A 39 - 
I - 1 39 BUSY 

END OF CYCLE 21 
I I 
I GND 

('O' DURING TRANSFERS) READY 
H 35 

I 
I 

(NORMALLY W) lNlT H 29 
I 
I 

'All components and mnneUions shown are included in the standard pmducls MDRI 1W-AFaI-3 

Figure 3.1 -3. Interface Connection to a DRVI 1 -WA 
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(SIGNAL GENERATED BY 
USER TO CLOCK IN DATA 
FROM DATA LINES.) 

Figure 3.1-4. TimingIHandshake Sequencing 32-Bit Data Transfers from the VMIVME-DR1 1 W-A to the User Device 
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Figure 3.1-5. Back-to-Back 32-Bit DMA Transfers Configuration (Interprocessor Mode) 
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rc bc  
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(DIXX) ., .I 

OUTPUT TO 
USER DEVICE END CYCLE 
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3, >, 1 31 
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Figure 3.1 -9. Diagram for 16-Bit Data Transfers from the User Device to the VMIVME-DR1 1 W-A 
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second CPU on the second bus must set up the DMA interface on that second bus 
to the selected memory address, word count, and direction of transfer. 

The sequence of operations necessary for two CPUs on two separate 
buses to control data transfers is referred to as the transfer protocol. There are 
several types of protocols that may be used with the VMIVME-DR11W-A. 

One protocol type consists of the following sequences: 

a. The CPU in bus one interrupts the CPU on the other bus via the 
"ATTENTION" interrupt. 

b. Both DMA interfaces are set up to transfer a control data block. The 
control data block contains information required by the second 
system to set up the other VMIVME-DR11W-A (such as transfer 
counts, transfer direction, etc.). 

c. The control data block is then used to set up the DMA interface in the 
second bus. This protocol preselects the size and direction of transfer 
of the control block. 

d. Transfer of data then occurs after both boards have set "GO," both 
boards have sensed that "OTHER BOARDS READYa from the AOOH 
cable signal (see Section 5.3.5) is at the proper level, and a "BUSY" 
cable signal is generated by one of the two boards (request cycle). 

A second protocol type consists of using predetermined transfer block 
sizes and sequences. 

A third protocol type consists of sending the DMA set-up data via a serial 
communication link. 

3.4 DATA TRANSFER DESCRIPTION 

When the VMIVME-DR11W-A transfers individual data words to or from 
an external device. it becomes the VMEbus master and transfers the data via DMA 
transfers to or from memory. It asserts the VMEbus address, control lines, address 
modifier. and sends or receives data. The data transfers are controlled bv a 
~ ~ ~ 6 8 4 3 0  DMA interface chip. Handshake signals tolfrom the SCB68430 are 
converted tolfrom DR11 W compatible handshake signals. 
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VME-TO-VME LINK 

Two VMIVME-DR1 1 W-A boards may be connected back-to-back to 
create a DMA link between two VMEbus chassis assemblies. In this configuration, 
the two boards are connected so their data buses and control signals are cross 
coupled which allows them to transfer data back and forth under handshake 
control. The cross coupling is shown in Figure 3.1-2. 

3.6 USER INTERFACE SIGNAL FUNCTION DESCRIPTION 

The following paragraphs describe the standard DR11 W signals used by 
the VMIVME-DR11W-A. 

D 000 T 0 DO1 5 - DATA OUTPUT BU& The data is positive true and is 
transmitted by bus transceivers. Each line is terminated by a 1801390 a network. 

CYCl F RFQUFST A - CYCl F REQUFST 5 These two inputs are used 
to request a DMA cycle from the user's device. These two signals are "ORed" 
together. 

END CYCI F This signal indicates the end of a DMA cycle to the user's 
device. 

STATUS A - STATUS BIT A, This bit is a user-defined status bit from the 
user's device to the VMIVME-DRI 1 W-A. In the back-to-back configuration, this bit 
indicates that single cycle transfers should be performed when it is asserted. 

STATUS B - STATUS BIT B. This bit is a user-defined status bit from the 
user's device to the VMIVME-DR1 1 W-A. In the back-to-back configuration, 
STATUS B indicates the state of the ATTN interrupt bit. 

STATUS C - STATUS BIT C, This signal is a userdefined status bit from 
the user's device to the VMIVME-DR11W-A. In the back-to-back configuration, 
STATUS C indicates the direction of the DMA transfer. 

INlT - INlTlALlZF This signal is output from the VMIVME-DR11W-A to 
indicate a power ON reset or other reset has occurred. 

BURST RQ - BURST RFQUFST. This signal is an input to the VMIVME- 
DR11W-A and when asserted, indicates that burst transfers should be performed. 
This bit is negative true. 

READY. This output signal indicates that the board is ready and does 
not have transfers in progress. This signal is de-asserted by GO. 
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PCLO FNCT 7 - AC I OW OR FUNCTION7 This bit is the same as 
Function 2 on the VMIVME-DR1 1 W-A. 

TO Dl15 - DATA INPUT BUS. The data is positive true and is 
received by bus transceivers. Each line is terminated by a 1801390 network. 

This bit is output by the VMIVME-DR11 W-A to indicate the start of a 
DMA transfer block. 

FNCT 1 - FUNCTION 1. Board Control Register (BCR) bit 05 (defined) is 
output by the VMIVME-DR1 1 W-A. In the back-to-back configuration this bit controls 
the DMA direction of the VMIVME-DR1 1 W-A and drives Cl. 

FNCT 3 - FUNCTION 7 Board Control Register (BCR) bit 06 (user- 
defined) is output from the VMIVME-DR1 1 W-A. In the back-to-back configuration, 
this bit drives STATUS B (and ATTN) on the other board. 

FNCT 3 - FUNCTION 3. Board Control Register (BCR) bit 07 (user- 
defined) is output from the VMIVME-DR1 1 W-A. In the back-to-back configuration, 
this bit drives STATUS A. 

C1 - CONTROl 1, This signal is an input to the VMIVME-DR1 1 W-A and 
controls the direction of DMA transfer. In the back-to-back configuration, it is driven 
by FNCT 1. A logic "one" on C1 causes the VMIVME-DR1 1 W-A to receive data 
while a logic "zero" causes it to transmit. 

PTTN - ATTENTION This signal is an input to the VMIVME-DR11 W-A. It 
indicates that the user's device has issued attention interrupt request and causes 
an interrupt to the VMEbus system on the rising edge. 

BUSY, This signal is an output from the VMIVME-DRI 1W-A and 
indicates that a VMEbus cycle is in progress. The polarity of this signal is jumper- 
selectable (Busy H or Busy L). In the BACK-TO-BACK MODE, Busy L must be 
selected since it is connected to the cycle request on the other DR11 W board. 

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



SECTION 4 

PROGRAMMING 

4.1 PROGRAMMING OVERVIEW 

The VMIVME-DR11W-A has three register groups that must be 
programmed for proper operation. These register groups are associated with the 
SCB68430 DMA controller module, the MC68153 Bus Interrupter Module (BIM), and 
the on-board Control Registers. The on-board Control Registers are provided to 
allow the user the capability of programming the address modifiers, to allow control 
of the DMA controller and the BIM, to allow interface with the on-board error 
detection logic, to implement the VMIVME-DR11W-A on-board master control 
functions, and to communicate with the external VMIVME-DR11W-A compatible 
device. 

The register address map showing the register names and addresses is 
shown in Table 4.1-1. The register formats are described in Sections 4.2, 4.3, and 
4.4, where the Individual Register bit assignments are detailed. 

4.2 PROGRAMMING THE SCB68430 DMAl 

Programming the SCB68430 DMAl requires interface with most of the 14 
on-chip registers that are described in this section. Table 4.2-1 details the DMAl 
register formats for the DMAl register bit descriptions that follow. Refer to the 
SCB68430 DMAl data sheet contained in Appendix B for additional detailed 
operation and programming information for the DMAI. 

4.2.1 mannel  Status ReaisterIChannel Error RealsW . 

The Channel Status Register (CSR) and Channel Error Register (CER) 
are used together to determine status and error conditions related to the DMA 
controller. 

4.2.1.1 CSR Bit Definitiong 

BIT 15 - CHANNFl OPERATION COMPl FTF'. This bit will be set when 
the DMA operation is complete. If interrupts are enabled, an interrupt will be 
generated at this time. 

'NOTlCE 

IF SET, CSR BIT 15 AND CSR BIT 12 MUST BE CLEARED BEFORE ANOTHER DMA 
OPERATION CAN BE STARTED. THESE BITS MAY BE CLEARED BY WRITING A "ONE" TO 
EACH BIT THAT IS SET. THE FOLLOWING 68000 INSTRUCTION WILL ACCOMPLISH THIS 
WITHOUT TESTING EACH OF THE BITS. THE OTHER BITS IN THE CSR ARE UNAFFECTED 
BY A mm. 

MOVE. B 
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Table 4.1 -1. VMIVME-DR1 1 W-A Register Address Map 

HEX 
ADDRESS 

00 
01 
04 
05 
06 
07 
0 A 
08 
OC 
OD 
OE 
OF 
25 
27 
2D 

41 
43 
45 
47 
49 
48 
4D 
4F 

60 
61 
62 
63 
64 
65 
66 

69 
6A 
60 
6C 
6D 

70 
78 
7A 

ACRONYM 

CSR 
CER 
DCR 
OCR 
SCR* 
CCR 
MTCH 
MTCL 
MACH* 
MACMH 
MACML 
MACL 
DlVR 
IVR"' 
CPR* 

CRO" 
ElCR (CR1) 
AlCR (CR2) 
DlCR (CR3) 
VRO" 
EIVR (VR1) 
AlVR (VR2) 
VR3" 

BCRH 
BCRL 
IODRH 
IODRL 
EMAR 
AMR 
MCR 

BSR 
SCRQ 

LDIDR 

ODR 
IDR 

REGISTER 
NAME 

Channel Status Register 
Channel Error Register 
Device Control Register 
Operation Control Register 
Sequence Control Register 
Channel Control Register 
Memory Transfer Count High 
Memory Transfer Count Low 
Memoly Address Count High 
Memory Address Count Mid-High 
Memory Address Count Mid-Low 
Memory Address Count Low 
DMA lnterrupt Vector Register 
Interrupt Vector Register 
Channel Priority Register 

Channel Register 0 
Error lntenupt Control Register 
Attention lnterrupt Control Register 
DMA lnterrupt Control Register 
Vector Register 0 
Error lnterrupt Vector Register 
Attention Interrupt Vector Register 
Vector Register 3 

Board Control Register High 
Board Control Register Low 
Wl Data Register High (16-Bit) 
110 Data Register Low (16-Bit) 
Extended Memory Address Register 
Address Modifier Register 
Master Control Register 

Board Status Register 
Set Cycle Request Command 

Load lnput Data Register 

Output Data Register (32-Bit) 
lnput Data Register (32-Bit) 

'Included for software com~atibility. 

PHYSICAL LOCATION 

SCB68430 DMAI, U42, Sheet 3 
SCB68430 DMAI, W2, Sheet 3 
SCB66430 DMAI, U42, Sheet 3 
SCB68430 DMAI. U42, Sheet 3 
SCB68430 DMAI, U42, Sheet 3 
SCB68430 DMAI, W2, Sheet 3 
SCB68430 DMAI. U42. Sheet 3 
SCB68430 DMAI. U42. Sheet 3 
SCB68430 DMAI; ~ 4 2 ;  Sheet 3 
SCB68430 DMAI, U42, Sheet 3 
SCB68430 DMAI, U42, Sheet 3 
SCB68430 DMAI, U42, Sheet 3 
SCB68430 DMAI, U42, Sheet 3 
SCB68430 DMAI, U42, Sheet 3 
SCB68430 DMAI. U42, Sheet 3 

~ ~ 6 8 1 5 3  BIM, un, sheet 12 
MC68153 BIM, US, Sheet 12 
MC68153 RIM, US, Sheet 12 
~ ~ 6 8 1 5 3  BIM, un, sheet 12 
MC68153 BIM, US, Sheet 12 
MC68153 BIM, US, Sheet 12 
MC68153 BIM, US, Sheet 12 
~ ~ 6 8 1 5 3  BIM, un, sheet 12 

U11, Sheet 25 
U10 & U17, Sheet25 
U18. Sheet 26. & U16. Sheet 28 
U19, Sheet 26,& Ul5, Sheet 28 
U65. Sheet 11 
W3, Sheet 11 
U32 & U56, Sheet 24 

U34, Sheet 24 
U24, Sheet 10 

U41. Sheet 21 

U18, U19, Sheet 26 & U25, U26, Sheet 27 
U21, U22, Sheet 29 
U15, U16, Sheet 28 

MDRll W-AIl4.1-1 

"Register is not used. 
-*The IVR has two addresses for software compatibility (see SCB68430 Spec Sheet). 
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Table 4.2-1. DMA Interface (SCB68430) Register Bit Formats 

CHANNEL ERROR REGISTER ($XXOl)' ($XXXXO1)" (READ) 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

CHANNEL STATUS REGISTER ($$moo)" ($MXXOO)"^ (READMIRE) 

BIT 15 BIT 14 BIT 13 BIT12 BIT11 BIT10 BIT 9 BIT 8 

DEVICE CONTROL REGISTER ($XX04)* ($XXXX04)"' 

CSR 

CER 

DCR 

'Initialized to logic 'one' at power-up. "Short VO Address. "'Standard Address. 

NOT 
USED 

(0) 

CHANNEL 
OPERATION 
COMPLETE 

0-NO 
1-YES 

+ 

OCR 

'Short IEO Address. "Standard Address. 

- 
NOT 

USED 

(0) 

NORMAL 
DEVICE 

TERMINATE 

(1) 

I STEAL 1 I I 1 I I I I 

NOT 
USED 

(0) 

BIT 15 BIT 14 BIT 13 BIT 12 BIT11 BIT10 BIT 9 BIT 8 

- 

'Should be programmed as a 'zero' if the operand size (see Operation Control Register (OCR), bits 4 and 5) is 
BYTE, otherwise should be programmed as a 'one'. "Short ID Address. "'Standard Address. 

ERROR 

0-NO 
1-YES 

EXTERNAL 
REQUEST 

MODE 

O-BURST 
1-CYCLE 

NOT 
USED 

(0) 

'Not applicable to the VMIVME-DR11W-A. "Short lEO Address. "'Standard Address. 
MORl l W-AK4.2-1 

ERROR CODE 

0000-NO ERROR 
01 001 =BUS ERROR 
10001 =SOFTWARE ABORT 

NOT 
USED 

(0) 

OPERATION CONTROL REGISTER ($XX05)" ($XXXX05)"' (READMIRITE) 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT2 BIT 1 BIT 0 

CHANNEL 

O=NO 
1 -YES 

DIRECTION 

0-MEM 
TO DEV 
1 =DEV 
TO MEM 

NOT 
USED 

(0) 

USED 

(0) 

NOT 
USED 

(1) 

READY 
INPUT 
STATE 

W V  
1-3.5 V' 

NOT 
USED - 
(O) 

NOT 
USED 

(1) 

OPERAND SUE 

OO-BYTE 
Ol=WORD 
1 O-LONGWORD' 
1 1 -32-BIT WORD 

DATA 
SIZE 

. 

NOT 
USED 

(0) 

NOT 
USED 

(0) 

NOT 
USED 

(0) 

NOT 
USED 

(0) 

NOT 
USED 

(0) 

NOT 
USED 

(1) 

NOT 
USED 

(0) 
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Table 4.2-1. DMA Interface (SCB68430) Register Bit Formats (Continued) 

SEQUENCE CONTROL REGISTER ($XX06)" ($XXXXO6)"' (READMIRITE) 

BIT 15 BIT 14 BIT 13 BIT 12 BIT 11 BIT 10 BIT 9 BIT 8 
I I 
I NOT USED' I 

CHANNEL CONTROL REGISTER ($XX07)' ($XXXX07)" (READMIRITE) 

SCR' 

CCR 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT2 BIT 1 BIT 0 

'Dummy register. "Short IX) Address. '*'Standard Address. 

(0) 

MEMORY TRANSFER COUNT HIGH ($XXOA)' ($XXXXOA)" (REA~/WRITE) 

BIT 15 BIT 14 BIT 13 BIT 12 BIT11 BIT 10 BIT 9 BIT 8 

(0) 

START 

O=NO 
1-YES 

MEMORY TRANSFER COUNT MSB 

MTCH 

(0) 

Short VO Address. "Standard Address. 

NOT 
USED 

(0) 

MEMORY TRANSFER COUNT LOW ($XXOB)' ($XXXXOB)" (READMIRE) 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

BIT 15 

MTCL 

(0) 

MEMORY TRANSFER COUNT LSB 

NOT 
USED 

(0) 

'Short VO Address. "Standard Address. 

BIT 14 

INERRUPT 
ENABLE 

0-NO 
l=YES 

SOFTWARE 
ABORT 

0-NO 
l - M S  

(0) 

BIT 7 

(0) (0) 

NOT 
USED 

(0) 

BIT 13 

(0) 

BIT 12 BIT 11 

'Short VO Address. "Standard Address. 
MDR11 W-AIT43-lQ 

NOT 
USE0 

(0) 

BIT 6 

NOT 
USED 

(0) 

BIT 10 

BIT 4 BIT 5 

BIT 9 

BIT 3 

BIT 8 

BIT 2 BIT 1 BIT 0 
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Table 4.2-1. DMA Interface (SCB68430) Register Bit Formats (Continued) 

MEMORY ADDRESS COUNTER HIGH ($XXOC)" ($XXXXOC)"' (READMIRITE) 

BIT 15 BIT 14 BIT 13 BIT 12 BIT11 BIT 10 BIT 9 BIT8 

MEMORY ADDRESS COUNTER MID-HIGH ($XXOD)' ($XXXXOD)" ( R E A D m W  

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

MACH 

MACMH 
MEMORY ADDRESS COUNTER I 

'Dummy register. "Short VO Address. **.Standard Address. 

NOT USED* 

(0) 

MEMORY ADDRESS COUNTER MID-LOW ($XXOE)' ($XXXXOE)" (READMIRITE) 

BIT 15 BIT 14 BIT 13 BIT 12 BIT11 BIT 10 BIT 9 BIT 8 

1 

BIT 23 

(0) 

MEMORY ADDRESS COUNTER LOW ($XXOF)' ($XXXXOF)" (READMIRITE) 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 
I 1 

'Short VO Address. "Standard Address. 

BIT 22 

MACML 

(0) 

BIT21 

'Short VO Address. '*Standard Address. 

MEMORY ADDRESS COUNTER 

MACL 

(0) 

BIT 15 
" 

'Shori 110 Address. "Standard Address. 
MDR11W-M42-113 

MEMORY ADDRESS COUNTER 

(0) 

BIT 20 

BIT 14 

BIT 7 

BIT 19 BIT 18 

BIT 13 

(0) (0) 

BIT 17 

BIT 6 

(0) 

BIT 16 

BIT 12 

BIT 5 BIT 4 

BIT11 

BIT 3 BIT 2 

BIT 10 

BIT 1 BIT 0 

BIT 9 BIT 8 

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



Table 4.2-1. DMA Interface (SCB68430) Register Bit Formats (Concluded) 

DMA INTERRUPT VECTOR REGISTER ($XX25, $XX27)" ($XXXX25, $XXXX27)-* (READMIRITE) 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

DONE INTERRUPT VECTOR 

. . 
with other controllers. ."~hort It0 Address. '"~tanda;d Address. 

BIT 7 

CHANNEL PRIORITY REGISTER ($XX2D)" ($XXXX2D)"' (READMIAITE) 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT2 BIT 1 BIT 0 

I I 

*This bit is automaticallv set if an error occurred. This rwister is mawed to Wo locations to ~rovide wmoatibililv 

BIT 6 

CPR 

BIT 5 

'Dummy register. "Short VO Address. "'Standard Address. 
MDRl l W-AJT4.2-114 

NOT USED' 

BIT 4 

(0) 

BIT 3 

(0) 

BIT 2 

(0) 

BIT 1 

(0) 

BIT 0 

(0) (0) (0) (0) 
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BIT 14. BIT 13 - NOT USED. 

BIT 12 - ERROR (See NoticeL This bit will be set if the DMA operation 
was terminated due to an error condition. 

BIT 11 - CHANNEI . ACTIVF This bit indicates that a DMA operation is in 
progress. It is automatically cleared upon termination of the operation. 

BIT 8 - RFADY INPUT. This bit indicates the state of the RDY input 
signal. A logic "zero" indicates an asserted RDY input signifying that data is ready. 

4.2.1.2 CER Bit Definitions 

BlTS 7.6.5 - NOT USFD, 

BlTS 4. 3. 2. 1.0 - ERROR CODE, These five bits indicate the error type 
when an error occurs. This register is cleared when the error bit (CSR BIT 12) is 
cleared. 

ERROR CODE I FUNCTION 
m I 

00000 No Error 
01001 Bus Error 
I0001 Software Abort 

4.2.2 Device Control Reaister fDCR)IO~eration Control Rwister (OCR) 

These two registers control the data direction, data size, and request 
mode of the DMA transfers. 

BIT 15 - FXTFRNAL REQUFST MODF This bit is set to perform single 
cycle transfers and is cleared to perform burst transfers. 

BITS 14.13.12 - NOT USED. 

NQIm 
IF SET, CSR BIT 15 AND CSR BIT 12 MUST BE CLEARED BEFORE ANOTHER DMA 
OPERATION CAN BE STARTED. THESE BlTS MAY BE CLEARED BY WRITING A "ONE" TO 
EACH BIT THAT IS SET. THE FOLLOWING 68000 INSTRUCTION WlLL ACCOMPLISH THIS 
WITHOUT TESTING EACH OF THE BITS. THE OTHER BlTS IN THE CSR ARE UNAFFECTED 
BYA WRITE. 

MOVE. B CSR,CSR 
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H T  11 - DATA SlZF This bit is read and written as the Logical "OR" of 
bits 4 and 5 in the Operation Control Register (OCR). 

BITS 10.9.8 - NOT USED. 

BIT 7 - DIRF- This bit contains the DMA transfer direction. 

0 = Read from Memory 
Write to External Device 

1 = Write to Memory 
Read from External Device 

B l T S  These bits control the operand size. 

BIT 5 BIT 4 OPERAND SIZE 
I I I 

The VMIVME-DR11W-A does not support dual 16-bit operations. 

0 
0 
1 
1 

4.2.3 Seauence Control Reaister ISCR) 

The SCR is a dummy register provided for compatibility with other DMA 
controllers. 

0 
1 
0 
1 

BIT 7 - START. This bit causes the DMA controller to start its operation. 
This bit must be set before the GO bit is set in the Board Control Register (BCR). 

BYTE 
WORD 
DUAL 1 &BIT' 
LONGWORD (32-BIT PER TRANSFER) 
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BIT 4 - SOFlWARF ABORT. This bit allows current DMA operation to be 
aborted under software control. It sets the error bit in the CSR and the error code in 
the CER. The software abort bit must be cleared in order to clear the error bit in the 
CSR and the error code in the CER (refer to the following Software Abort 
Procedure). 

Software Abort P r w  

To abort an in-process DMA, perform the following steps: 

STEP 1; Set bit 4 of the Channel Control Register (CCR, $0007) to a logic "one". 
Maintain bits 3 and 7 according to the desired control state. 

STEP, Read the Channel Status Register (CSR, $0000) until bit 15 (operation 
complete) and bit 12 (error) are both equal to a logic "one", indicating a 
DMA complete with error. 

STEP 3: Read the Channel Error Register to obtain the error condition for the DMA 
complete with error. Reset the software abort bit (bit 4), (CCR, $0007) to 
"zero". 

THE CHANNEL ERROR REGISTER MUST BE READ WHILE THE ABORT BIT (BIT 4, CCR, 
$0007) IS ACTIVE (SET) OR THE CHANNEL ERROR REGISTER WlLL INDICATE M E  DEFAULT 
ERROR STATUS (BUS ERROR). 

STEP 4; Perform normal DMA termination processing clean-up, resetting all of the 
CSR status bits to logic "zero" (CSR bit reset requires writing a logic "one" 
to each bit which is set to a logic "one".) 

USE OF BURST MODE PRECLUDES THE USE OF SOFTWARE ABORT, SINCE M E  BUS WlLL 
BE RETAINED BY THE DRllW UNTIL THE DMA IS COMPLETED ONCE IT HAS BEEN 
INITIATED. 

PIT 3 - INTFRRUPT FNABl F This bit enables the DMA interrupt request 
when a DMA operation is completed. 

4.2.5 Jdemonr Transfer Count fMTC) Reaisterg 

The two MTC registers, Memory Transfer Count High (MTCH) and 
Memory Transfer Count Low (MTCL), hold the number of desired transfers for the 
current operation. The transfer count can be set to FFFF (64 Ktransfers-I). The 
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"DONE" (Last TRANSFER Flag) signal is used to terminate the transfers in this 
case. However, setting the transfer counter to FFFF does cause an extra memory 
cycle to be requested beyond the actual word count (only if a read from mernory). 
This should not be a problem unless it happens to be at the end of memory, in which 
case a bus error trap will be generated. 

The four MAC registers, Memory Address Count High (MACH), Memory 
Address Count Mid-High (MACMH), Memory Address Count Mid-Low (MACML), 
and Memory Address Count Low (MACL), hold the memory address for the DMA 
operation. The MACH Register is a dummy register and is provided for compatibility 
with other DMA set controllers. The other three implemented registers provide a 24- 
bit memory address for the DMA transfers. These registers should be loaded with 
the starting mernory address before an operation is started. These registers are 
incremented during operation and may be read while an operation is in progress. 

DMA WrruM Vector Realster (DIV@ 

This register is used to store the interrupt vector used for the DMA 
complete (done) interrupt. This register is resident inside the SCB68430. It is 
mapped to two locations to provide compatibility with other DMA controllers. m: 
Bit 0 is automatically set when an error occurs, and cannot be written. Thus, a DMA 
interrupt vector for normal conditions must be even and the error vector is 
automatically the next highest odd vector. Note that although the SCB68430 
supplies the interrupt vector, the MC68153 provides the interrupt handshake; 
therefore, the MC68153 must be programmed to handle the external vector from the 
SCB68430 (i.e., bit 5 of the SCB68153's DMA lnterrupt Control Register (DICR) 
must be set to a logic "one"). 

4.2.8 Channel Prloritv Reaister (CPR) 

This register is a dummy register provided for compatibility with other DMA 
controllers. 

4.3 PROGRAMMING THE MC68153 BIM 

The MC68153 contains eight readlwrite registers. These registers include 
four lnterrupt Control Registers (ICRs) that govern BIM operation and four lnterrupt 
Vector Registers (IVRs) in which vector data are stored for use during an interrupt 
cycle. Each interrupt source is assigned a Control Register (CRO to CR3) and a 
Vector Register (VRO to VR3). The BIM Control Register assignments for the 
VMIVME-DR1 1 W-A are as follows: 
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Not Used 
Error lnterrupt Control Register (EICR) 
Attention lnterrupt Control Register (AICR) 
DMA lnterrupt Control Register (DICR) 

The BIM Vector Register assignments are as follows. The register that 
would normallv be assigned to be the DMA lnterru~t Vector Reaister. VR3. is not 
used since ths lnterru~tkector for the DMA complete (done) interkpt is supplied by 
the SCB68430 DMAl's DMA lnterrupt Vector Register as described in Section 4.2. 

!udYE VFCTOR REGlSTFR ASSIGNMFNT 

0 Not Used 
1 Error Interrupt Vector Register (EIVR) 
2 Attention Interrupt Vector Register (AIVR) 
3 Not used 

The register formats for these BIM CRs and VRs are detailed in Table 4.3- 
1, and the register bit descriptions are in the following paragraphs. Refer to the 
MC68153 data sheet contained in Appendix B for additional detailed operation and 
programming information for the BIM. 

4.3.1 r r u ~ t  Control Reaister 

Each of the registers controls an interrupt source. The three registers are 
identical and are each divided into six fields as follows: 

PITS 7 AND 6 - FI AG C O N T W  - Not W 

BIT 5 - VECTOR I OCATION This bit should be cleared so that the 
MC68153 may use its internal vector register for an interrupt acknowledge and set to 
use an external interrupt vector. For the VMIVME-DR11 W-A, this bit should be 
cleared in all control registers except for the DMA lnterrupt Control Register (DICR); 
it should be set in the DICR because an external vector is generated by the 
SCB68430 DMA Controller Vector Register (DIVR). 
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Table 4.3-1. Bus Interrupt Module (MC68153) Register Bit Formats 

ERROR INTERRUPT CONTROL REGISTER ($XX43)' ($MXX43)" (READ/WRITE) 

BIT 7 BIT 6 BIT 5 
I I I 

I I I 

'Short VO Address. "Standard Address. 

ElCR 

BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

INTERRU INTERRU 
ENABLE LEVEL LEVEL LEVEL 

CLEAR 

FLAG 
BIT 

AlTENTION INTERRUPT CONTROL REGISTER ($XX45)' ($XXXX45)" (READMTRm) 

FLAG 
BIT 

AUTO 
CLEAR 

'Short VO Address. "Standard Address. 

DMA INTERRUPT CONTROL REGISTER ($XX47)' ($XXXX47)'. 

VECTOR 
&INT 
1 =ExT 

BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

FLAG 
BIT 

ERROR INTERRUPT VECTOR REGISTER ($XX4B)* ($XXXX4B)" (READIWRITE) 

BIT 7 BIT 6 BIT 5 BIT 4 BIT3 BIT 2 BIT 1 BIT 0 
1 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

FLAG 
BIT 

AUTO 
CLEAR 

DlCR 

AlTENTION INTERRUPT VECTOR REGISTER ($XX4D)' ($XXXX4D)" WANRITE) 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 Err 0 

I i 

ElVR 

AIVR I ATTENTION INTERRUPT VECTOR 

VECTOR 
O=INT 
1 =ExT 

'Short VO Address. "Standard Address. 

FLAG 
BIT 

'Short 110 Address. "Standard Address. 

INTERRUPTVECTOR 

INTERRUPT 
ENABLE 

FLAG 
BIT 

AUTO 
CLEAR 

BIT 7 

INTERRUPT 
AUTO 
CLEAR 

VECTOR 
O=INT 
1 =ExT 

BIT 6 

IRQ 
LEVEL 

2 

NTERRUPT 
ENABLE 

BIT 5 

IRQ 
LEVEL 

1 

INTERRUPT 
AUTO 
CLEAR 

BIT 4 BIT 3 

IRO 
LEVEL 

0 

IRQ 
LEVEL 

2 

BIT 2 

IRQ 
LEVEL 

1 

BIT 1 

IRQ 
LEVEL 

0 

BIT 0 
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BIT 4 - INTFRRUPT FNABl F This bit should be set to enable the 
corresponding interrupt. 

BIT 3 - INTFRRUPT AUTO Ct FAR This bit automatically clears the 
interrupt enable bit and the interrupt request output whenever the interrupt is 
acknowledged. It IIllbSt be set in all control registers to provide VMEbus compatible 
timing; therefore, the interrupt enable bit is to be set after each interrupt. 

BlTS 3 1. 0 - IRQ I FVFI BITS. These bits determine the interrupt level 
at which an intertupt request is made. 

Ism 
7 

m 
1 

rn 
1 

BlLP 
1 

6 1 1 0 
5 1 0 1 
4 1 0 0 
3 0 1 1 
2 0 1 0 
1 0 0 1 

DISABLED 0 0 0 

4.3.2 Error ln terru~t  Vector Reaister IFIVQ 
Attention InterruDt Vector Reaister lAlVm 

These registers have identical formats, and should be programmed to 
contain the vectors used for the associated interrupts. Any &bit integer may be 
used as determined by the system vector address configuration. 

BITS 7 TO 0 - VFCTOR ADDRFSS BITS, These bits determine the &bit 
vector address for each associated interrupt. 

4.4 PROGRAMMING THE ON-BOARD REGISTERS 

There are eight additional sets of on-board registers listed in Table 4.1-1. 
Also included in the table are two special commands that support BIT (Built-in-Test) 
functions. The VMIVME-DR1 1 W-A "on-board" register group consists of the Board 
Control Register (BCR), the VMIVME-DR11W compatible 16-bit VO Data Register, 
the Extended Memory Address Register (EMAR), the Address Modifier Register 
(AMR), the Master Control Register (MCR), the Board Status Register (BSR), the 
32-bit Output Data Register (ODR), and the 32-bit lnput Data Register (IDR). The 
two special commands are the Load lnput Data Register (LDIDR) and the Set Cycle 
Request (SCRQ) commands. Table 4.4-1 defines the On-Board Register bit formats 
for each of these registers. The On-Board Register set and the two special 
commands are further described in the following paragraphs. 
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Table 4.4-1. On-Board Register Bit Formats 

BCRH 

BCRL 

BOARD CONTROI RFGISTFR @XX60)' 6XXXX6O) .. (RFADMIRITF) 

BOARD CONTROL REGISTER HI ($XX60)' ($M0(60)" 

BIT 15 BIT14 BIT 13 BIT 12 BIT 11 BIT 10 BIT9 BIT 8 

STATUS STATUS STATUS BURST C1 ATTN CLRGO MASTER 

BOARD CONTROL REGISTER LO ($XX61)' ($XXXX61)" - COMMAND"' 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 
1 

"'Do not use a read-modify-write instruction (8.g.. bit clear) when writing to the Board Control Register. 

FNCT 
3 

DRl1 W-A 16-BIT INPUTIOUTPUT DATA REGISTER ($XX621* BXXX 
** 

X62)'" 
IWORD READNVRITE) WITH NO BYTE-SWAP Sff 

I10 DATA REGISTER HI ($XX62)' ($XXXX62)" 

FNCT 
2 

BIT 15 BIT 14 BIT 13 BIT 12 BIT11 BIT 10 BIT9 BIT 8 

FNCT 
1 

I10 DATA REGISTER LO ($XX63)' ($XXXX63)" 
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

110 DATA 

I I10 DATA 

RESERVE 

D l  5 

'Short UO Address 
"Standard VO Address 
"'BR 6 (LONGWORD) of the AMR must be maintained to a logic'one" during 16-bR transfers utilizing the IODR. 

LED 
CONTROL 

0 =ON 
1 = OFF 

D l4  

ENABLE 
ATTN 

INTERRUPT 

D l  3 

CYCLE 

D l2  

GO 

D l  1 D l0  D9 D8 
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Table 4.4-1. On-Board Register Bit Formats (Continued) 

DR11 W-A 16-BIT INPUTIOUTPUT DATA REGISTER ISXX67)" ISXXXX6N" AS 
READ WITH BYTE-SWAP SET' t* 

I10 DATA REGISTER HI ($XX62)' ($XXXX62)- 
BIT15 BIT14 BIT13 BIT12 BIT11 BIT10 BIT9 BIT 8 

110 DATA I 

I10 DATA REGISTER LO ($XX63)' ($XXXX63)" 
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

I i 

BIT 15 BIT 14 BIT13 BIT12 BIT11 BIT10 BIT9 BIT 8 
I i 

IODRL 

ADDRESS MODIFIER REGISTER @XX65!* ($XXXX65)*' [READMIRITF) 

I10 DATA 

EM AR 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

Dl5  

EXTENDED MEMORY ADDRESS (VMEbus A31 THROUGH A24 DURING DMA TRANSFERS) 

'Short VO Address 
"Standard VO Address 

"'Bit 6 (LONGWORD) of the AMR must be maintained to a logic "one" during 16-bit transfers utilizing the IODR. 

D l 4  

BIT 31 

AMR 

Dl3 

BIT30 

USED 

D l  2 

BIT29 

LONGWORD 

*.* 

D l  1 

BIT28 

~ - 

ADDRESS MODIFIER 

AM5 

D l  0 

BIT27 

AM4 

D9 

BIT26 

D8 

AM3 

BIT25 BIT24 

AM2 AM1 AM0 
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MCRH 

MCRL 

Table 4.4-1. On-Board Register Bit Formats (Continued) 

MASTER CONTROL REGISTER HI f$XX661* 6XXXX66) .. WORD READWRITF) 

BIT 15 BIT 14 BIT 13 BIT 12 BIT 11 BIT10 BIT9 BIT 8 

NOT 
USED 

BOARD STATUS RFGISTFR f$XX691* ($XXXX691" (BYTE READ) 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

ENABLE 
PROGRM 

SET 
CYC REQ 

ENABLE 
PROG LD 

IN DTA 
REG 

SET CYCLE RFQUEST (DUMMY REGISTER) ($XX6A)* ($XXXX6A1** NVRlTF ONLY) 

BSR 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

NOT 
USED 

DISABLE 
CLK& RD 

INPUT 
REG 

0 

'Shorl VO Address 
"Standard VO Address 

NOT 
USED 

SET 
TEST 
MODE 

IN 

SCRQ 

0 

NOT 
USED 

SET 
TEST 
MODE 
OUT 

X 

0 

NOT 
USED 

SET 
INPUT 
WORD 
SWAP 

X 

OTHER 
SIDE 

RDY FOR 
XFER 

ENABLE 
ERROR 

IRQ 

SET 
INPUT 
BYTE 
SWAP 

X 

ENABLE 
WDT 

SET 
OUT 

CYCLE 
REQ 

SET 
OUTPUT 
WORD 
SWAP 

X 

SET 
OUTPUT 

BYTE 
SWAP 

INPUT 
DATA 

READY 

X 

BUS 
T.O. 
ERR 

WDT 
T.O. 
ERR 

X X X 
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Table 4.4-1. On-Board Register Bit Formats (Continued) 

LOAD INPUT DATA REGISTER f$XXGCS !$XXXX6C) ** (WRITF ON1 Y) 

WORD WRITE 
BIT15 BIT14 BIT13 BIT12 BIT11 BIT10 BITS BIT 8 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 
r i 

LDlDR 

I INPUT DATA REGISTER I 

'Sholt 110 Address 
**Standard VO Address 

INPUT DATA REGISTER 

Dl 5 Dl4 Dl 3 D l  2 Dl  1 Dl0 D9 D8 
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Table 4.4-1. On-Board Register Bit Formats (Continued) 

LOAD INPUT DATA REGISTFR ISXXGCY ($XXXXGC) WRITE ON1 Y) WlTH t. 

WORD-SWAP NOT SET 

FIRST LONGWORD WRITE LOADS IDR BlTS 31 TO 16 WlTH DATA BlTS D31 TO D l6  

BIT31 BIT30 BIT 29 BIT 28 BIT27 BIT26 BIT 25 BIT 24 

BIT 23 

LDlDR 

BIT22 BIT 21 BIT20 BIT19 BIT18 BIT17 BIT16 

INPUT DATA REGISTER 

SECOND LONGWORD WRITE LOADS IDR BlTS 15 TO 0 WlTH DATA BlTS D l5  TO DO 

BIT 15 BIT14 BIT13 BIT12 BIT11 BIT10 BIT9 BIT 8 

INPUT DATA REGISTER 

D24 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

I INPUT DATA REGISTER I 

LDlDR 

'Short VO Address 
"Standard VO Address 

D27 D31 

Dl8  D23 

D29 D30 

D21 D22 

INPUT DATA REGISTER 

D26 D28 

D l  7 

D25 

D l  6 020 Dl9  

D l  0 D l  5 D l  3 D l4  D9 D8 D l  2 D l  1 

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



Table 4.4-1. On-Board Register Bit Formats (Continued) 

J OAD INPUT DATA REGISTFR (SXXGC) fSXXXXGC1 (WRITE ON1 Y1 WlTY * ** 

WORD-SWAP SET 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 
I 

FIRST LONGWORD WRITE LOADS IDR BlTS 15 TO 0 WITH DATA BlTS D31 TO D l 6  

BIT15 BIT14 BIT13 BIT12 BIT11 BIT10 BIT9 BIT 8 

I INPUT DATA REGISTER 

LDlDR 

SECOND LONGWORD WRITE LOADS IDR BlTS 31 TO 16 WITH DATA BlTS D l5  TO DO 

BIT31 BIT30 BIT29 BIT28 BIT27 BIT26 BIT25 BIT24 

I INPUT DATA REGISTER I 

INPUT DATA REGISTER 

D3 1 

BIT23 BIT22 BIT21 BIT20 BIT 19 BIT 18 BIT 17 BIT 16 

LDIDR 

I INPUT DATA REGISTER I 

'Short VO Address 
**Standard VO Address 

D30 

~ ~ 

D28 D29 

D l  5 

D27 

D l4  

D26 

D l  2 Dl3 

D25 

D l  1 

D24 

D l  0 D9 D8 
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Table 4.4-1. On-Board Register Bit Formats (Continued) 

DR11 W-A 32-BIT OUTPUT DATA RFGISTFR ISXX70)' ISXMX70) tt 

LONGWORD ONLY (WRITE) 

BIT 31 BIT30 BIT29 BIT28 BIT 27 BIT26 BIT25 BIT 24 

BIT 23 BIT22 BIT 21 BIT 20 BIT 19 BIT 18 BIT 17 BIT 16 

ODR 

BIT15 BIT14 BIT13 BIT12 BIT11 BIT10 BIT9 BIT 8 

I OUTPUT DATA I 

OUTPUT DATA 

- - - 

OUTPUT DATA 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

OUTPUT DATA I 

D31 

D23 

'Short VO Address 
'̂Standard VO Address 

D30 

D22 

029 

D21 

D28 

D20 

D27 

D l9  

D26 

Dl8  

D25 

D l  7 

D24 

D l  6 
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Table 4.4-1. On-Board Register Bit Formats (Continued) 

FIRST WORD OUTPUT TO CABLE 
DO15 DO14 DO13 DO12 DO11 DO10 DO9 DO 8 

I FROM OUTPUT DATA REGISTER I 

DO 7 DO 6 DO 5 DO 4 DO 3 DO 2 DO 1 DO 0 

I FROM OUTPUT DATA REGISTER I 

SECOND WORD OUTPUT TO CABLE 
DO15 DO14 DO13 DO12 DO11 DO10 DO9 DO 8 

I FROM OUTPUT DATA REGISTER I 

'Short I10 Address 
"Standard VO Address 

DO 7 DO 6 DO5 DO 4 DO 3 DO 2 DO 1 DO 0 

FROM OUTPUT DATA REGISTER 

D7 

MDRI 1 W-M4.4-118 

D4 D6 D5 D3 D2 D l  DO 
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Table 4.4-1. On-Board Register Bit Formats (Continued) 

X70V f$XXXX70\ .. WITH NO WORD-SWAP SFT IVQ 

FIRST WORD OUTPUT TO CABLE 
DO15 DO14 DO13 DO12 DO11 DO10 DO9 DO 8 

FROM OUTPUT DATA REGISTER 

SECOND WORD OUTPUT TO CABLE 
DO15 DO14 DO13 DO12 DO11 DO10 DO9 DO 8 

FROM OUTPUT DATA REGISTER 

D7 

FROM OUTPUT DATA REGISTER 

'Short VO Address 
"Standard VO Address 

D6 

FROM OUTPUT DATA REGISTER 

D5 

D31 

D23 

D4 

D29 WO 

D3 

MDRI 1 W-AlT4.4-119 

D22 

D2 D l  

D28 

DO 

D27 

D21 Dl9  D20 

D24 D26 D25 

D l  6 Dl8  D l  7 
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Table 4.4-1. On-Board Register Bit Formats (Continued) 

FIRST WORD OUTPUT TO CABLE 

I FROM OUTPUT DATA REGISTER I 

SECOND WORD OUTPUT TO CABLE 

DO15 DO14 DO13 DO12 DO11 DO10 DO9 DO 8 

FROM OUTPUT DATA REGISTER 

DO 7 DO 6 DO 5 DO 4 DO 3 DO 2 DO 1 DO 0 

FROM OUTPUT DATA REGISTER 

DO7 DO6 D o 5  D o 4  DO 3 DO 2 DO 1 DO 0 

FROM OUTPUT DATA REGISTER 

'Short I10 Address 
"Standard VO Address 

D3 1 D30 D29 D28 027 D26 D25 D24 
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Table 4.4-1. On-Board Register Bit Formats (Continued) 

DO 7 DO 6 DO 5 DO 4 DO 3 DO 2 DO 1 D o 0  

I FROM OUTPUT DATA REGISTER I 

FIRST WORD OUTPUT TO CABLE 
DO15 DO14 DO13 DO12 DO11 DO10 DO9 D o 8  

FROM OUTPUT DATA REGISTER 

SECOND WORD OUTPUT TO CABLE 

DO 15 DO 14 DO 13 DO12 DO I 1  DO10 DO9 DO 8 

I FROM OUTPUT DATA REGISTER I 

D7 

'Short 110 Address 
"Standard VO Address 

D3 

DO 7 DO 6 DO 5 DO 4 DO 3 DO 2 DO 1 DO 0 

FROM OUTPUT DATA REGISTER 

D6 

D3 1 

D2 D5 

MDR11W-AfT4.4-1H1 

D30 

D4 D l  DO 

D29 D28 D27 D24 D26 D25 

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



Table 4.4-1. On-Board Register Bit Formats (Continued) 

NO WORD-SWAP SET, NO BYTE-SWAP SET (LONGWORD READ ONLY) 
BIT~I BIT 30 BIT 29 BIT 28 BIT n BIT 26 BIT 25 BIT 24 

I 1 

B I T B  BIT 22 BIT21 BIT 20 BIT 19 BIT 18 BIT 17 BIT 16 

IDR 

BIT15 BIT14 BIT13 BIT12 BIT11 BIT 10 BIT9 BIT 8 

INPUT DATA WORD 1 (READ ONLY) 

INPUT DATA WORD 1 (READ ONLY) 

D l  5 

D7 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

I INPUT DATA WORD 2 (READ ONLY) I 

- - -- 

INPUT DATA WORD 2 (READ ONLY) 

'Short VO Address 
"Standard UO Address 

, 

D l  5 

Dl4 

D6 

D l  3 D l  2 

D5 D4 

Dl4 

D3 

D l  3 

D l  1 W Dl  0 

D2 

D l  2 

D8 

D l  

D l  1 

DO 

Dl0 D9 D8 
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Table 4.4-1. On-Board Register Bit Formats (Continued) 

WORD-SWAP SET. BYTE-SWAP SET (LONGWORD READ ONLY) 

BIT31 BIT 30 BIT 29 BIT 28 BIT 27 BIT 26 BIT 25 BIT 24 
I 

BIT23 BIT 22 BIT21 BIT 20 BIT 19 BIT 18 BIT 17 BIT 16 

IDR 

BIT 15 BIT 14 BIT 13 BIT 12 BIT 11 BIT 10 BIT9 BIT 8 

INPUT DATA WORD 2 (READ ONLY) 

--- -- - 

INPUT DATA WORD 2 (READ ONLY) 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

D l  5 

D7 

- 

INPUT DATA WORD 1 (READ ONLY) 

I INPUT DATA WORD 1 (READ ONLY) I 

Dl4 

D6 

'Short VO Address 
"Standard VO Address 

Dl3 

D5 

D l  0 

D3 D4 

D l  0 D l  5 

D l  2 

D l  3 Dl4 

W Dl  1 

D2 

D9 

D8 

Dl  2 D8 

D l  

D l  1 

DO 
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Table 4.4-1. On-Board Register Bit Formats (Continued) 

NO WORD-SWAP SET, BYTE-SWAP SET (LONGWORD READ ONLY) 
BIT31 BIT30 BIT29 BIT 28 BIT27 BIT26 BIT25 BIT24 

BIT 23 BIT 22 BIT21 BIT 20 BIT 19 BIT 18 BIT 17 BIT 16 

IDR 

INPUT DATA WORD 1 (READ ONLY) I 

BIT 15 BIT 14 BIT 13 BIT 12 BIT 11 BIT 10 BIT9 BIT 8 

INPUT DATA WORD 1 (READ ONLY) 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

D7 

INPUT DATA WORD 2 (READ ONLY) 

I INPUT DATA WORD 2 (READ ONLY) I 

D5 D6 

'Short VO Address 
"Standard VO Address 

D7 

04 

D4 D6 

D3 

D5 D3 

D2 

D2 

D l  

D l  

DO 

DO 
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Table 4.4-1. On-Board Register Bit Formats (Concluded) 

BIT23 BIT22 BIT21 BIT20 BIT19 BIT 18 BIT 17 BIT 16 

INPUT DATA WORD 2 (READ ONLY) 

WORDSWAP SET, BYTE-SWAP SET (LONGWORD READ ONLY) 

BIT31 BIT30 BIT 29 BIT 28 BIT 27 BIT 26 BIT 25 BIT 24 

BIT 15 BIT14 BIT 13 BIT 12 BIT 11 BIT10 BIT9 BIT 8 

I INPUT DATA WORD 1 (READ ONLY) I 

IDR 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

INPUT DATA WORD 2 (READ ONLY) 

Short UO Address 
*Standard VO Address 

D7 

- 

INPUT DATA WORD 1 (READ ONLY) 

- 

D8 Dl5 

D6 

MDR11 W-AiT4.4-1/15 

D l  

D l  4 

W D5 

Dl  3 

D2 D4 

Dl  2 

D3 

Dl  1 D l  0 D9 
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Board Control Reaister (BCR) 

The BCR is a 16-bit Status and Control Register that is used to 
communicate with the external DR11W compatible device via the interface status 
and control signals over the interface cable. While the upper eight bits of the BCR, 
BCRH, are not affected, all eight of the lower BCR bits, BCRL, are reset to logic 
"zero" by the Master Reset Command. 

4.4.1.1 BCRH (BCR Hiah) Bit Descri~tionS 

BIT 15 - STATUS C, This bit is user-defined. It indicates the state of the 
FNCT 1 bit of the other DR11 W device in BACK-TO-BACK MODE. 

BIT 14 - STATUS R This bit is user-defined. It indicates the state of the 
other DR11 WA's FNCT 2 bit in BACK-TO-BACK MODE. 

1 

BIT 13 - STATUS AL This bit is user-defined. It indicates the state of the 
other DR11 W's FNCT 3 bit in BACK-TO-BACK MODE. 

Receiver I 

I 1 
Normal (Single Cycle) Transfers 

STATUS A 

0 

BIT 12 - BURST REQUEST. This bit indicates the state of the request 
line. In the BACK-TO-BACK MODE, it is the same as STATUS A. 

- 

OTHER DR11W 

Burst Transfers 

BIT 11 - C1. This bit indicates the state of the C1 line. In the BACK-TO- 
BACK MODE, C1 is controlled by FUNCTION 1 of the same board. 

C1 
0 
1 

PROGRAM OCR BIT 5 
0 
1 

THIS DR11 W 
Transmitter 

Receiver 
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BIT 10 - ATTN. This bit indicates the state of the AlTN line. In BACK- 
TO-BACK MODE, it is the same as Status B. A positive edge on the AlTN input will 
generate an interrupt (if enabled); therefore, the other DR11 W can generate an 
interrupt by pulsing the ATTN line. 

B I T E A R  GO BITI(=I-EARGO When set to a logic "one", this bit 
clears the state of the GO BIT to a logic "zero". This write only bit is not stored and 
does not need to be reset to "zero". 

BIT 8 - MASTFR RFSFT, When set to a logic "one", this bit clears all 
resettable registers and status on the VMIVME-DRl 1 W-A interface as follows. This 
bit is a write-only control bit that is not stored, and does not need to be reset to 
"zero". 

Board Control Register - Bits 15 through 10, Not Affected; 
9, Momentarily Asserted; 8. This Bit 
Momentarily Asserted; 7 Through 0, Cleared. 

VO Data Register HighILow - Not Affected 
Extended Memory Address Register - All Bits 
Address Modifier Register - All Bits 
Master Control Register - All Bits 
Board Status Register - All Bits 
Output Data Register - Not Affected 
Input Data Register - Not Affected 

BIT 7 - FUNCTION This bit is user-defined. It drives the STATUS A 
and BURST RQ lines of the other DR11 W in BACK-TO-BACK MODE. 

I FNCT 1 I TELLS OTHER DR11 W TO USE 

I 0 I Burst Transfers I 
I 1 1 Normal (Single Cycle) Transfers 1 

BIT 6 - FUNCTION 2, This bit is user-defined. It drives the STATUS B 
and AlTN lines of the other DR11 W in BACK-TO-BACK MODE. It can be pulsed 
high to generate an attention interrupt. 

BIT 5 - FUNCTION t This bit is defined. In the BACK-TO-BACK MODE, 
it drives its own C1 line and the STATUS C line of the other DR11 W. 
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This bit should be the complement of STATUS C. 

FNCT 1 

0 

1 

BIT 4 - RESERVED. 

THIS VMIVME-DR1 1 W-A 

Transmitter 

Receiver 

BIT 3 - I ED CONTROL (SET FAIL LED LOWL When set to a logic 
"zero", this bit lights the red light-emitting diode (LED) located on the front panel of 
the VMIVME-DR11 W-A interface board. It is usually used as a Fail LED to signify 
that the VMIVME-DRl 1 W-A interface has in some way failed. When set to a logic 
"one", the LED is extinguished, indicating continuing successful operation as defined 
by the user. 

0 = LED ON 
1 = LED OFF 

BIT 7 - FNABI F AlTN INTFRRUPT, This bit is used to control the ATTN 
interrupt flip-flop. This bit must be set in addition to AlCR bit 4 to enable external 
attention interrupts. 

BIT 1 - CYCLE, This bit is used to start the first handshake cycle when 
the VMIVME-DR1 1 W-A is the transmitter. It may be set at the same time as the GO 
bit. 

BIT 0 - GO. This bit sets up the handshake logic to perform transfers and 
causes a pulse to be generated on the VMIVME-DR1 1 W-A's GO output. It must be 
set before the start of each block of transfers. The DMA start bit (bit 7 of CCR) must 
be set before the GO bit is set. 

4.4.2 VMIVME-DR11W-A 110 Data Reaister (IODRI HlahILow* 

The 16-bit Input/Output Data Register (IODR) is provided to maintain data 
register compatibility with the 1 Bbit 110 Data Register of the VMIVME-DR1 1 W, 
VMEbus to DR11 W Interface board. This register is written by the CPU either when 
operating as bus master (DMA transfer) or under program control. The outputs of 
the Output Data Register (ODR) are output 16-bits at a time via high-speed bus 
drivers toward the external DR11 W (or VMIVME-DR1 1 W-A compatible) interface 
during an output transfer. The IODR must be written at this address ($XX62) as a 
16-bit word only. 

Bit 6 (LONGWORD) of the Address Modifier Register (AMR) must be maintained to a logic "one" during 16-M1 
transfers. 
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The 16-bit IODR may be read under DMA control or program control. It is 
capable of 16-bit word transfers only. The Input Data Register receives and stores 
the data that are transferred from the external DR11 W (or VMIVME-DR1 1 W-A 
compatible) interface during an input transfer. 

BITS 15 THROUGH 0 - I10 DATA Dl5 THROUGH D& (Input/Output 
Data bits D l5  through DO). 

4.4.3 

The EMAR, a readlwrite register, holds bits A24 through A31 of VMEbus 
addresses for DMA transfers. It is resettable under program control using the 
Master Reset command or at power-up by the SYSRESET VMEbus signal. A must 
be loaded when the Address Modifier Register selects an extended address. The 
contents of this register may be examined with a read at any time under program 
control by the VMEbus CPU. 

BITS 15 THROUGH 8 - FMA BIT 31 THROUGH FMA BIT 34. 

EMA bits 31 through 24 correspond to VMEbus address bits A31 through 
A24. 

4.4.4 Address Modifier Reaister (AMR)' 

The AMR is a readlwrite register that stores the address modifier and 
longword bits that are asserted while the VMIVME-DR1 1 W-A is bus master. It will 
be reset by the assertion of the DR11 W-A Master Reset command under program 
control or by the VMEbus signal SYSRESET at power-up. 

BIT 7 - Not US& 

BIT 6 - Lonaword. This bit controls the assertion of the VMEbus LWORDL 
signal and selects either 8-, 16-, or 32-bit VMEbus transfers. The operand size 
selected in the OCR bits 4 and 5 (in the SCB68430 at address $XX05) must be 
programmed for the same transfer size as shown in the following table: 

LONGWORD JRANSFER SIZE - 
0 32-Bit 11 
1 16-Bit 01 
1 8-Bit 00 

BITS 5.4.3. 3 1. AND 0 - ADDRFS MODIFIFR BIT& These bits drive 
the VMEbus Address Modifier Bits 5, 4, 3, 2, 1, and 0, respectively, during a DMA 
transfer. Refer to Table 4.4.4-1 for a description of the VMEbus address modifier 
codes. 

' Bit 6 (LONGWORD) of the Address Modiier Register (AMR) must be maintained to a kgic 'one" during 1Sbit 
transfers. 
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Table 4.4.4-1. Address Modifier Codes 

HEXADECIMAL ADDRESS MODIFIER DEFINED 
CODE 5 4 3 2 1 0  FUNCTION BY 

H H H H H H  
H H H H H L  
H H H H L H  
H H H H L L  
H H H L H H  
H H H L H L  
H H H L L H  
H H H L L L  
H H L X X X  
H L H H H H  
H L H H H L  
H L H H L H  
H L H H L L  
H L H L H H  
H L H L H L  
H L H L L H  
H L H L L L  
H L L X X X  
L H X X X X  
L L H H H H  
L L H H H L  
L L H H L H  
L L H H L L  
L L H L H H  
L L H L H L  
L L H L L H  
L L H L L L  
L L L X X X  

Standard 
Standard 
Standard 

Supewisory Ascending Access 
Supewisory Program Access 
Supewisory Data Access 

Undefined 
Standard Nonprivileged Ascending Access 
Standard Nonprivileged Program Access 
Standard Nonprivileged Data Access 
Undefined 
Undefined 
Undefined 
Undefined 
Short Supewisory It0 Access 
Undefined 
Undefined 
Undefined 
Short Nonprivileged Access 
Undefined 
Undefined 
Undefined 
Extended Supervisory Ascending Access 
Extended Supervisory Program Access 
Extended Supewisory Data Access 
Undefined 
Extended Non~rivile~ed Ascendino Access 
Extended No&rivi&d Program L e s s  
Extended Nonprivileged Data Access 
Undefined 
Undefined 

VMEbus Spec 
VMEbus Spec 
VMEbos Spec 
Resewed 
VMEbus Spec 
VMEbus Spec 
VMEbus Spec 
Resewed 
Resewed 
Reserved 
Resewed 
VMEbus Spec 
Resewed 
ReseNed 
Resewed 
VEMbus Spec 
Resewed 
Resewed 
User 
VMEbus Spec 
VMEbus Spec 
VMEbus Spec 
Resewed 
VMEbus Spec 
VMEbus Spec 
VMEbus Spec 
Resewed 
Resewed 
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4.4.5 Master Control Reaister IMCB) 

The MCR is a 16-bit register that is used to control the transfer activities of 
the VMIVME-DR11W-A. All bits of the MCR are cleared to a logic "zero" by the 
assertion of the VMEbus SYS RESET' signal or by the assertion of the Master 
Reset command via the Board Control Register (BCR). 

BIT15- Not USBa 
BIT 14 - FNABl F PROGRM SFT CYC RFQ i-le Proarm Set Cy& 

R e a u e a  This bit, if set to a logic "one", enables the program to use the SET 
CYCLE REQUEST command to assert the Send Next Output Flip-Flop, requesting 
the next 16-bit output data word (see also paragraph 4.4.8). As long as this bit 
remains asserted, the Cycle Req A and the Cycle Req B input interface signals will 
be inhibited from setting the Send Next Output FlipFlop. 

BlTS 13.17 11.10-NotUsed. 

BIT 9 - FNABLF FRROR I R Q  This bit, if 
set to a logic "one", enables the Error Interrupt Request to be set by the assertion of 
one of the three following error conditions: 

Cable WDT Time-out Error (1 8.3 ms) 
Bus Time-out Error (1 8.3 ms) 
Bus Error 

BIT 8 - ENABl F WDT (Fnable W- This bit, if set, will 
enable the Watchdog Timer (18.3 ms) to generate either a Cable WDT Time-out 
Error and an Error Intempt Request (if enabled), or: 

(a) if the GO BIT is set, and if the VMIVME-DR1 1 W-A is receiving input 
data from the attached DR11 W compatible host interface and, the 
input data word is not received in the Input Data Register within the 
Watchdog Time-out period (18.3 ms) from the assertion of the GO 
BIT, for the first DMA input data transfer request, or from the receipt 
and storage of the previous input data word, for subsequent DMA 
input data transfers, or 

(b) if the GO BIT is set and the VMIVME-DR1 1 W-A is outputting data and 
the next DMA output transfer is not requested by the VMIVME- 
DR11W-A interface "Cycle" flip-flop and received in the Output Data 
Register within the Watchdog Time-out Period (18.3 ms) from the 
previous output cycle, or 

(c) a Bus Time-out Error and an Error Interrupt Request (if enabled), if, 
while the VMIVME-DRl 1 W-A interface is acting as a VMEbus Master, 
the DTACK acknowledge signal is not received asserted from the 
addressed VMEbus slave within the Watchdog Timer Time-out Period 
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(which begins at the assertion of the VMEbus DATA STROBE' signal 
by the VMIVME-DRl 1 W-A Master). 

BIT 7 - FNARl F PROG I D IN DTA PFG (F- 
IX&&&&& This bit, when set to a logic "one", enables the program to load the 
lnput Data Register (IDR) by issuing Load lnput Data Register commands under 
program control. Refer to the description of the LOAD INPUT DATA REGISTER 
COMMAND in paragraph 4.4.7. 

BIT 6 - DlSABl F CLK & RD INPUT REG (Disable Clock and Read I n m  
Reaisterl. Assertion of this bit will disable the programmed 110 CLOCK AND READ 
INPUT REGISTER mode of operation. 

The programmed 110 CLOCK AND READ INPUT REGISTER MODE is 
the normal mode of program controlled lnput Data Register (IDR) read operation. In 
this mode, the IDR is strobed (clocked) during execution of the Read lnput Data 
Register command and is, therefore, updated (loaded) with the current states of the 
Dl15 through Dl00 ribbon-cable interface signals as the read occurs. Wih the 
DISABLE CLK & RD INPUT REG bit asserted, the current contents of the lnput Data 
Register (IDR) can be read without being updated to the current interface signal 
states. Thus, the last value loaded in the IDR by the programmed Load lnput Data 
Register command or by the busy signal from the other VMIVME-DR11W-A 
compatible interface will not be lost when read under programmed control with the 
Read lnput Data Register command. 

With the DISABLE CLK & RD INPUT REG bit not asserted, a test loop can 
be established consisting of a single DMA output transfer cycle, followed by a Read 
lnput Data Register command (with the GO, SET TEST MODE IN, and SET TEST 
MODE OUT bits NOT asserted) to verify single cycle DMA output operation. While 
only the interface cable DO15 through DO00 signals need to be wrapped back to the 
Dl15 through Dl00 signals for verification in this mode, a full wraparound cable, such 
as that described later in the BIT 5 description, may be used. 

BIT 5 - SET TEST MODE IN. When set to a logic "one", this bit enables 
programmed control of VMIVME-DR1 1 W-A input functions that would otherwise be 
prevented from operating while the TRANSMIT MODE is enabled with the 
FUNCTION 1 bit set to a logic "zero", or while the other board's READY signal is set 
to a logic "one". This enables the VMIVME-DR11W-A to operate in a program 
controlled input (receive) mode for BIT, concunent with DMA operation of the output 
data function. 

Enabling the TEST MODE IN in the TRANSMIT MODE with the 
FUNCTION 1 bit set to a logic "zero" allows an lnput Data Register strobe, whether 
initiated by a program generated LD IN DATA REQ command, a SET CYCLE REQ 
command or an externally generated CYCLE REQUEST A (or CYCLE REQUEST B) 
input signal, to set the lnput Data Ready status as an indication that the lnput Data 
Register has been loaded with a new data word (or longword, if ILWORD is asserted 
in the AMR). 
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This feature can be utilized to establish a test WRAPAROUND MODE. 
Using a special wraparound test cable, the user interface signals of connector P3 
can be connected to those of connector P4. With this cable, the Data Output Bus, 
DO00 to D015, connects to the Data Input Bus, Dl15 to D100, BUSY connects to 
CYCLE REQUEST A, etc., so that the interface signal connections are identical to 
those that would be established in a back-to-back VMIVME-DR1 1 W-A connection. 
With the TEST MODE IN asserted and the cycle steal (16-bit word or 32-bit 
longword) DMA TRANSMIT mode established, the assertion of the Input Data 
Ready status bit of the BSR can be used to queue a read back of the transmitted 
data via the IDR under program control for data verification. Figure 4.4.5-1 (A and 
6) provides a hypothetical program functional flow diagram for an exemplary test 
mutine utilizing the TEST MODE IN feature. 

BIT 4 - SFT TEST MODE OUT. When set to a logic "one", this bit enables 
programmed control of VMIVME-DR1 1 W-A output functions that would otherwise be 
prevented from operating while the RECEIVE MODE is enabled with the FUNCTION 
1 bit set to a logic "one", or by an active, unasserted other board READY signal. 
Thus, programmed control of these output functions is made possible concurrent 
with DMA operation of the Receive function for BIT. 

An asserted SET TEST MODE OUT bit enables: 

a. the BUSY handshake strobe to signify the presence of new output data 
on the interface cable during program controlled outputs, concurrent 
with an active DMA RECEIVE MODE (during which the GO and 
FUNCTION 1 bits are set), 

b. the Out~ut Word S w a ~  function durina Droarammed out~ut o~eration. 
concuknt with the DMA receive fungon (iiormally inhibfied when the 
GO bit is asserted alona with the FUNCTION 1 bit or with a deasserted 
OTHER SlDE READY FOR XFER H signal), or 

c. the CYCLE REQ A signal, CYCLE REQ B signal or the SET CYCLE 
REQ command (user-selected) to set the Send Next Output request for 
more output data while the interface is operating in the DMA RECEIVE 
MODE (also normally inhibited when the GO bit is asserted with the 
FUNCTION 1 bit or with a deasserted OTHER SlDE READY FOR 
XFER H signal). 
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START Q 
ISSUE MASTER 

($XX60) with RESET 

READ BSR I 

TEST INPUT 
DATA READY BIT 2 

IS BIT 2 I YES ERROR! 
SET? 

+ NO 
I DEFINE I 

XMT BUFFER START 
RCV COUNT = 0 

LOAD DMAl 
REGISTERS 

WRlTE EMAR 

WRlTE BCRL 

SPECIFY CYCLE 
STEAL EXTERNAL 
REQUEST MODE 

FNCT 1 = XMT 
LED = OFF 

WRITE MCR DISABLE CLK 
($XX66) $0060 AND RD, 

SET TEST 
MODE IN 

LOAD BIM ENABLE 
REGISTERS DM A 

INTERRUPT 

LOAD ADDRESS 
($XX65) SET MODIFIER 
ILONGWORD = O REGISTER AND 

ASSERT 
ILONGWORD 

Figure 4.4.5-1A. DMA Transmit (XMT), Program Controlled Receive (RCV), 
Wraparound Test Mode Program Functional Flow Diagram, Longword 

4-37 
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WRITE BCR SET CYCLE 

READ IDR 

t 
INCREMENT RCV COUNT 
INCREMENT RCV BUFFER 

NO 

COUNT = NO ERROR! 

Figure 4.4.5-1 B. DMA Transmit (XMT), Program Controlled Receive (RCV), Wraparound Test 
Mode, Program Functional Flow Diagram, Longword, (Continued) 
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In a manner similar to that described for the TEST MODE IN bit previously, a 
WRAPAROUND test mode can be established that allows multiple program controlled 
output transmissions wrapped around from connector P3 to connector P4 with a 
WRAPAROUND cable to be received and i n~u t  in a DMA Receive mode. To set UD this 
mode, the SET TEST MODE OUT bit must be asserted, along with the DISABLE CLK & 
RD IN REG bit of the MCR. 

The FUNCTION 1 bit of the BCR should also be asserted throughout the test to 
establish the receive mode. It will be necessary to specify a cycle steal mode when setting 
up the DMAl chip so that programmed controlled transfers can occur concurrent with the 
DMA receive process. When set up is completed, and GO has been asserted to allow 
DMA input transfers (Writes) to occur, the program should issue a Write to the ODR to start 
the data transfer process. Next, as Figure 4.4.5-2 illustrates, the SET OUT CYCLE REQ 
bit of the BSR should be tested to determine whether or not the DMA Receive has been 
completed. A transition from a logic "zero" to a "one" signifies that the data input cycle has 
been completed, and that the output circuit is prepared for the next program controlled 
Write to the ODR. While the transition may or may not be detectable, depending on other 
processor activities, a logic "one" signifies readiness for the next output data word. See 
Figure 4.4.5-2 for an example of a hypothetical test program functional flow diagram 
utilizing this feature in a 32-bit longword transfer mode. 

BIT 3 - SFT INPUT WORD SWAP. This bit allows control of the 16-bit word 
position within each 32-bit longword lnput Data Register (IDR). When asserted, the input 
word swap function will become operational for 32-bit transfers, if the FUNCTION 1 control 
bit is set to receive (logic "one") and, if enabled, the other board READY signal has 
transitioned to READY active low. The set input word swap function can also be enabled for 
32-bit transfers, concurrent with an active OUTPUT TRANSFER MODE with FUNCTION 1 
set to logic "zero", irrespective of the state of the other board's READY signal, by placing 
the VMIVME-DR1 1 W-A in the TEST MODE with the TEST MODE IN BIT asserted. 

If set to a logic "zero", the first word received by the VMIVME-DR11 W-A will be 
directed by the load pointer to be loaded into the High Word lnput Data Register as IDR bits 
31 through 16. The second word received will be loaded into the Low Word lnput Data 
Register as IDR bits 15 through 0. If byte swapping has not been also specified, the bit 
order within each 16-bit word will be maintained. Refer to Figure 4.4.5-1 for an illustration 
of the input data bit organization with the SET INPUT WORD SWAP bit NOT set. 

If set to a logic "one", the order of the words loaded into the lnput Data Register 
(IDR) is reversed (or swapped). The first word received is loaded into the Low Word, while 
the second word received is loaded into the High Word, as directed by the load pointer, 
Figure 4.4.5-2 illustrates this word reversal. Again, unless byte swapping has been 
specified, the bit order within each 16-bit word is maintained as shown. If byte swapping 
has been also specified, the byte position within each 16-bit word will be swapped as 
described below. It is not possible to swap input words to the 16-bit IODR located at word 
address $XX62. 
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NO INPUT BYTE OR WORD SWAP 
TWO DR11 W 16-BIT WORDS 

FIRST WORD SECOND WORD 

31 16 15 0 

IDR 

INPUT BYTE SWAP 
TWO DR11 W 16-BIT WORDS 

FIRST WORD SECOND WORD 

31 16 15 0 

MDRI 1 W-AIF4.4.5-1 

Figure 4.4.5-1. lnput Data Formats WlTHOUTWord Swap 

INPUT WORD SWAP 
TWO DR11 W 16-BIT WORDS 

FIRST WORD SECOND WORD 

INPUT BYTE AND WORD SWAP 
TWO DR11 W 16-BIT WORDS 

FIRST WORD SECOND WORD 

31 16 15 0 

Figure 4.4.5-2. lnput Data Formats WITH Word Swap 
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START =? 
WRITE BCRH 

(SXX60) 'ISSUE MASTER RESET 
WlTH $01 4 

READ BSR c z 7  
TEST INPUT 

DATA READY BIT 2 

I 

DEFINE 
XMT COUNT 
RCV COUNT 

I . XMT BUFFER 
RCV BUFFER START + 
* DEFINEILOAD 
DMA INTERRUPT 
VECTOR ADDRESS 

LOAD DMAl 'SPECIFY CYCLE 
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WlTH $28 
LED OFF 

$0050 INPUT REG 
SET TEST, 
MODE OUT 

/ INTERRUPT 

WRITE 
BCRL ($XX61) 

WITH $29 SET GO 
FNCTl=RCV 
' LED OFF 

Figure 4.4.5-2A. DMA Receive (RCV), Program Controlled Transmit (XMT) Wraparound Test 
Mode Program, Functional Flow Diagram, Longword 
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WRITE ODR 
(SXX70) WITH 
32-BIT DATA 
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TEST BIT 3, 
SET OUT 
CYCLE RE0 

CYCLE REQ 
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XMT COUNT 
INCREMENT XMT BUFFER 

Figure 4.4.5-2B. DMA Receive 
(RCV), Program Controlled Transmit 
(XMT) Wraparound Test Mode Program, 
Functional Flow Diagram, Longword 
(Continued) 

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



BIT 2 - SFT INPUT BYTF SWAP, The set input byte swap bit allows 
transposition of bytes within each word received from the other VMIVME-DR1 1 W-A 
compatible interface as each word is loaded into the lnput Data Register. If set to a logic 
"zero", no input byte swapping will occur, and input data will be loaded into the lnput Data 
Register from the Dl15 through Dl00 bits of the interface ribbon cable. 

If asserted to a logic "one", the set input byte swap bit will assert the BYTE 
SWAP MODE, causing the bytes received as bits Dl15 through Dl08 and Dl07 
through Dl00 on the ribbon cable interface to be swapped prior to being written to 
the lnput Data Register. For example, when receiving the first word during 32-bit 
Longword transfers, input data bits Dl15 through Dl08 will be loaded into lnput Data 
Register bit positions 23 through 16 (or 07 through 00, if SET INPUT WORD SWAP 
is set), and data bits Dl07 through Dl00 will be loaded as lnput Data Register bits 31 
through 24 (or as bits 15 through 8, if SET INPUT WORD SWAP is asserted) 

Figure 4.4.5-3 illustrates the input byte swap function as applied to the 16- 
bit 110 Data Register (IODR). lnput byte swap formatting of the 32-bit IDR is 
illustrated in Figures 4.4.5-1 and 4.4.5-2. 

BIT 1 - SET OUTPUT WORD SWAP, This bit allows control of the 
sequence in which the two words of the 32-bit longword Output Data Register are 
enabled to the interface cable signals DO15 through D000. The output word swap 
will become operational if the VMIVME-DR1 1 W-A interface is in a 32-bit TRANSMIT 
MODE with the ILONGWORD bit of the AMR asserted to a logic "zero", and the 
Other Side Ready for Transfer status bit asserted, and the FUNCTION 1 bit set to a 
logic "zero", or if 32-bit output transfers are specified in a test mode with the TEST 
MODE OUT bit asserted. 

If set to a logic "zero", the first word enabled to the DR11 W interface cable 
as an output word bv the VMIVME-DRl1 W-A will be the Hiah Word Outout Data 
Register bits (ODR bhs D31 through D16). The second wordiransmitted will be the 
Low Word Output Data Reaister bits (ODR bits D l5  throuah DOO). If bvte swamina 
has not been also specific;, the bit eider within each 16-6  wordwill be maintahe; 
Refer to Figure 4.4.5-4 for an illustration of the data bit organization with the SET 
OUTPUT WORD SWAP bit NOT set. 

If set to a logic "one", the order in which the two words of the Output Data 
Register are enabled to the VMIVME-DR11W-A interface cable is reversed (or 
swapped). The first word enabled will be the Low Word Output Data Register bits, 
ODR bits D l5  through DOO. The High Word Output Data Register bits, ODR bits 
D31 through D16, will be the second word enabled, as directed by the load pointer. 
Figure 4.4.5-5 illustrates this word reversal. Again, unless byte swapping has been 
specified, the bit order within each lbbi t  word is maintained. If byte swapping is 
specified, the byte position within each 16-bit output word will be swapped as 
described below. 
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BIT 0 - SFT OUTPUT BYTE SWAP. The SET OUTPUT BYTE SWAP bit 
controls ordering of bytes within an output data word during output to the other 
VMIVME-DR11 W-A compatible interface. If set to a logic "zero*, no output byte 
swapping will occur for output data transfers. 

If asserted to a logic "one", the SET OUTPUT BYTES SWAP bii will assert 
the BYTE SWAP MODE causing transposition of the bytes during output transfers. 
Thus data from the Output Register are byte swapped as they are enabled to DO15 
through DO08 and DO07 through D000. For example, when transmitting 32-bit 
longwords, data written as ODR bits 31 through 24 (or as bits 15 through 08, if 
output word swap is asserted) are enabled to bit positions DO07 through DO00 and 
bits written as ODR bits 23 through 16 (or as bits 07 through 00 if output word swap 
is asserted) are enabled as DO15 through DO08 in the first word output on the 
ribbon interface cable. 

Figure 4.4.5-3 illustrates the output byte swap function for the 16-bi VO 
Data Register. Output byte swapping from the 32-bit ODR is illustrated in Figures 
4.4.5-4 and 4.4.5-5. 

4.4.6 Board SfdwBaister (BSW 

The BSR is an &bit read only register that allows the program to 
determine the status of various on-board and off-board I10 process events. The 
Board Status bits are registered, and are frozen in time during a read to prevent 
transitions on the VMEbus during the read window. All BSR status bits are cleared 
to a logic "zero" by either a Master Reset command issued via the BCR or by a 
VMEbus System Reset. 

BITS 7 THROUGH 5 ARF NOT USFD AND ARF SFT TO I .  0 . 
IT - B e  Readv for Transfer), 

This bit, if jumper JF is installed in the ENABLE position, indicates whether the other 
VMIVME-DR11W-A compatible interface has transition4 its READY H signal from 
High to Low to indicate that its GO bit has been set and that it is ready for the next 
group of data transfers to occur. In the DMA MODE with the GO bit set, VO data 
transfers will be inhibited until this is asserted. 

If jumper JF is installed in the DISABLE position, the OTHER SIDE RDY 
FOR XFER status bit will be forced to an asserted state. This, in effect, disables the 
use of the READY H signal during data transfers. 

BIT 3 - SFT OUT CYCl F RFO (Set Out~ut Cvcle R e a m  The SET 
OUT CYCLE REQ status bit will be set to a logic "zero" when an output transfer has 
occurred to the ODR (or the IODR) for 16-bit word operations and after the first word 
output has been acknowledged with a returned BUSY (Cycle Request A or 8). This 
signifies that the ODR has been written with a new data word (or longword). This bit 
will be set to a logic "one" as a new output cycle is being requested and will return to 
a logic "zero" as the next write to the ODR completes. This bit can be used as an 
indicator of output data transfer activity. 
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NO BYTE SWAP 
ONE DR11W 16-BIT WORD 

BYTE SWAP 
ONE DRl l W  16-BIT WORD 

loDR 

IODR BYTE0 BYTE 0 

15 8 7 0 15 8 7 0 

MDR11 W-W4.4.M 

Figure 4.4.5-3. 16-Bit I10 Data Register Formats 

NO OUTPUT BYTE OR WORD SWAP 
TWO DR11 W 16-BIT WORDS 

FIRST WORD SECOND WORD 

OUTPUT BYTE SWAP 
TWO DR1 I W  16-BIT WORDS 

FIRST WORD SECOND WORD 

BYTE 1 BMEO BYTE 1 BYTEO 

31 16 15 0 31 16 15 0 

MDR11 W-AF4.4.M 

Figure 4.4.54. Output Data Register WITHOUTWord Swap 

OUTPUT WORD SWAP 
TWO DR11 W 16-BIT WORDS 

FIRST WORD SECOND WORD 

OUTPUT BYTE AND WORD SWAP 
TWO DR1 1W 16-BIT WORDS 

FIRST WORD SECOND WORD 

MDR11 W-AIF4.4.65 

Figure 4.4.5-5. Output Data Register WITH Word Swap 
4-45 
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The SET OUT CYCLE REQ status flag will be enabled, if the OTHER 
SIDE RDY FOR XFER bit is asserted, and the BCR FUNCTION 1 bit is set to a logic 
"zero" (selecting this board as a transmitter), or if the TEST MODE OUT bit is 
asserted. When enabled, it can be asserted by each occurrence, if 16-bit DATA 
MODE, or by the second occurrence, if 32-bit DATA MODE, of the Cycle Req A 
signal, the Cycle Req B signal or the Set Cycle Req command, depending on the 
user configuration. 

BIT 7 - INPUT DATA RFADY. The INPUT DATA READY status bit, when 
asserted, is an indicator that new input data has been loaded into the Input Data 
Register, and that an input data transfer can be initiated to read the data. If DMA 
MODE is active with the GO and FUNCTION 1 bits asserted, a DMA request to write 
the data to memory will automatically be initiated (if enabled). In the programmed 
I10 MODE, the assertion of this bit indicates that data are ready for a programmed 
input transfer. 

- R Time- The Bus Time-out Error flag 
will be setfJtAe &?~)B&% (% ms) if?:: FM?ME-DR~ 1 W-A interface, while 
operating in the DMA MODE, fails to receive a DTACK assertion within the WDT 
time-out period after the leading edge of the VMIVME-DR11 W-A data strobe as 
described in (c.) of the description of the Bit 8 - ENABLE WDT control bit of the MCR 
in paragraph 4.4.5. See the NOTE after the description of the WDT T.O. ERR bit 
that follows. 

The BUS T.O. ERR bit can be reset to a logic "zero" by writing a logic 
"zero" to the ENABLE WDT bit of the MCR after the Board Status read is completed. 
It is also reset when the ENA WDT bit of the Master Control Register is set to a logic 
"zero" during a Master Reset command or during the assertion of the VMEbus signal 
RESET during power-up. 

BIT 0 - WDT T.O. FRR fW&&&g Time-out The Watchdog Time- 
out Error flag will be set (if enabled) if the Watchdog Timer times out (18.3 ms) 
because of either of the two conditions (a) or (b) detailed in the description of the Bit 
8 - ENABLE WDT control bit of the MCR in paragraph 4.4.5. This bit, if set, may be 
reset to a logic "zero" by writing a logic "zero" to the ENABLE WDT bit of the MCR 
after the Board Status read command is completed. It is also cleared to a logic 
"zero" when the ENA WDT bit of Master Control Register is set to a logic "zero" by a 
Master Reset command and at power-up by the assertion of the VMEbus RESET 
signal. 

MXE 

THE VMIVME-DR11W-A HARDWARE DESIGN IS SUCH THAT IF THE WDT ERROR STATUS 
AND THE BUS TIME-OUT ERROR STATUS OCCUR CONCURRENTLY, AS WILL OFTEN BE 
THE CASE IN THE EVENT OF A WDT ERROR. THE FIRST ERROR TO BECOME ASSERTED 
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4.4.7 Set Cvcle &a ISCRQ) 

Under normal operating conditions in the DMA OUTPUT MODE, the next 
output cycle request is initiated by either the Cycle Req A or the Cycle Req B 
interface signal input, depending on the user setup and/or the position of jumper JB. 
The SET CYCLE REQ command ($006A), when enabled by the ENABLE PROGRM 
SET CYC REQ bit of the MCR (see bit 14 of paragraph 4.43, allows the program to 
set the SEND NEXT OUTPUT flip-flop, requesting the next output data word transfer 
cycle. 

If LWORDL is not asserted, a DMA request for more output data will be 
generated (if not DONE) for each SET CYCLE REQ command issued. 

If LWORDL is asserted, the first SET CYCLE REQ command will cause 
the second 16-bit word of the 32-bit Output Register to be output on the interface 
cable bits DO15 through D000. A second SET CYCLE REQ command will 
generate a DMA request for more 32-bit output data. The SET OUT CYCLE REQ 
status bit of the BSR can be tested at the appropriate times to determine when each 
DMA request starts and completes. 

A Cycle Request for Output Data will be set if the ODR (or the IODR) has 
been loaded with a new output data word, and : 

a. TEST MODE OUT is set or 
b. if TEST MODE OUT is NOT set and FUNCTION 1 is specifying the 

TRANSMIT MODE (a logic "zero"), and the Other Side Ready for 
Transfer bit has been asserted as a result of: 
- either the Enable Other BD Ready L jumper JF having been 

installed in the "Disable" position, or 
- with the Enable Other BD Ready L jumper JF installed in the 

"Enable" position, by the high to low transition of the Other Bd 
Ready signal from the other DR11 W board on the A00 H interface 
signal input to the VMIVME-DRl 1 W-A, 

Figure 4.4.7-1 shows a Functional Flow Diagram of an example DMA 
transmit test program utilizing the SET CYCLE REQ command. 

4.4.8 Load l n ~ u t  Data Reaister (LDIDR) 

The Load lnput Data Register (LDIDR) command allows the lnput Data 
Register to be loaded under program control with a known data pattern for BIT 
verification in a test mode. For this mode to become operational, the ENABLE 
PROG LD IN DTA REG bit of the MCR must be asserted, along with the TEST 
MODE IN bit. The LDIDR function supports 16-bit word and 32-bit longword writes 
only. If a 32-bit capability does not exist in the user system, a 16-bit word LDIDR 
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START 9 
/ ISSUE / 
MASTER RESET 

WRlTE BCRH 
($XX60) WlTH $01 4' 
DEFINE 
XMT COUNT 
XMT BUFFER 
XMT INT. VECTOR 

DEFINE 
SCRQ COUNT 
= PXMT COUNT 

LOAD DMAl ' SPECIFY CYCLE 
REGISTERS STEALEXTERNAL 

REQUEST MODE 

DEFINE 
DMA DONE 

FLAG 

WRITE EMAR ' LOAD THE 
EXTENDED 
MEMORY 
ADDRESS 

WRlTE MCR 
($XX66) WITH 

'ENABLE PROGRAM SET 
CYC REQ = 1 
' SET TEST MODE OUT 

' SET DMA DONE 
FLAG DURING DMA 
DONE INTERRUPT 

LOAD BIM 
REGISTERS 

'ENABLE DMA 
INTERRUPT 

WRITE AMR LOAD ADDRESS 

ASSERT 
MODIFIER REGISTER 
AND SET /LONGWORD 
= 0 

WRlTE BCRL 
($XX61) WITH SET CYCLE 

' FNCTI = OUTPUT 

WRlTE SCRQ 

DECREMENT 
SCRQ COUNT 

Figure 4.4.7-1. DMA Transmit Test Using Set 
Cycle Req Command, Functional Flow Diagram 

4-48 

TEST COMPLETE AND 
SUCCESSFUL 
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can be followed by a 16-bit read of the IODR at address ($XX62) and can be used to 
verify the register as a single 16-bit word lnput Data Register. 

In the 32-bit longword mode, the lnput Data Register must always be 
loaded with two successive 32-bit longword writes to load both words of the 32-bit 
register, and to reinitialize the load pointer. This is because the 32-bit IDR is loaded 
from the 32-bit LDIDR command, 16-bits at a time. As the LDlDR command loads 
the IDR, the lnput Data Ready status bit will be set in the BSR to indicate that data is 
available in the IDR. It will be asserted during the second LDlDR of a 32-bit 
longword IDR load operation, and once for every LDlDR of a 16-bit word IDR load 
operation. 

If the SET INPUT WORD SWAP bit is not assened in the MCR, the first 
LDlDR command (write) will load the associated upper 16-bit data word into the High 
Word lnput Data Register. A second identical LDlDR command will then load the 
lower 16-bit data word to the Low Word lnput Data Register. A 32-bit read of the 
lnput Data Register at address ($XX78) camthen be used to verify the contents of 
the 32-bit lnput Data Register while still in the TEST MODE. Figure 4.4.8-1 
illustrates this two command load process. 

Asserting the SET INPUT WORD SWAP bit in the MCR will reverse the 
pointer action in that the first word written with a longword LDlDR command will load 
the Low Word lnput Data Register, and the second word written will load the High 
Word lnput Data Register. Refer to Figure 4.4.8-2 for an illustration of the load 
process with the SET INPUT WORD SWAP bit asserted. Functional Flow Diagrams 
of sample test mode programs have been developed as examples of how this BIT 
function might be utilized. These examples test the integrity of the IDR and the 
function of the lnput Data Ready status and are included as Figure 4.4.8-1 (A and B) 
for a 16-bit LDlDR command, and Figure 4.4.8-2 (A and B) for the 32-bit LDlDR 
operation. 

4.4.9 VMNME-DR11 W-A 32-Bit Outout Data Reaister IODq) 

The 32-bit ODR is written by the CPU either when operating as bus 
master (DMA transfer) or under program control. The outputs of the ODR are 
enabled 16-bits at a time via high-speed bus drivers toward the external 
VMIVME-DR1 1 W-A (or VMIVME-DRI 1 W-A compatible) interface during an output 
transfer. The ODR must be written as a 32-bit longword only. 

4.4.1 0 VMIVME-DR11 W-A 32-Bit l n ~ u t  Data Reaister (IDRI 

The 32-bit IDR may be read under DMA control or under program control. 
It is capable of longword input transfers (i.e., 32-bits per transfer cycle). The lnput 
Data Register receives and stores the data that are transferred in a two-word 

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



NO INPUT WORD SWAP SET 
TWO DR11W-A LONGWORD WRITES 

LDlDR 
COMMAND 

IDR HIGH WORD LOW WORD 

31 16 15 0 

MDRl 1 W-AIF4.4.8-1 

Figure 4.4.8-1. LDlDR Command Format WlTHOUTWord Swap, 32-Bit 

INPUT WORD SWAP SET 
TWO DR11 W-A LONGWORD WRITES 

31 16 15 0 

MDRl IW-AIF4.4.8-2 

LOADED DURING 
FIRST WRITE 

IDR 

Figure 4.4.8-2. LDlDR Command Format WITH Word Swap, 324M 

LOADED DURING 
SECOND WRITE 

31 16 15 0 

HIGH WORD LOW WORD 
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WRITE MCR SET TEST MODE IN 
ENABLE PROG LD 

WITH OOAOh IN DATA REG 

WRITE LDlDR 
($XXGC)WITH 

LOADS IDR 
WlTH DATA 
BITS 15-0 

READ BSR 

IS INPUT NO ERROR! 

Figure 4.4.8-1A. 16-Bit LDlDR Bit Program Functional Flow Diagram 
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READ IODR 

16-BIT WORD 

READ BSR 

TEST SUCCESSFUL. 
REPEAT WITH NEW 
DATA PAlTERN OR 
TERMINATE TEST. 

FORM NEW LDlDR 
DATAPAlTERN - DISABLE PROG 

!'- LD IN DATA REG. - 
MDRl 

/ WRITE BCR 1 

Figure 4.4.8-1 8. 16-Bit LDlDR Bit Program Functional Flow Diagram (Continued) 
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(START) 

SET TEST MODE IN ENABLE PROG LD 

IN DTA REG 

WRITE LDlDR - 
WITH NO WORD WITH WORD 
SWAP SET, SWAP SET, 
LOADS IDA WITH LOADS IDR WITH 
DATA BITS 31-1 6. DATA BITS 15-00 

YES ERRORI m 

I 
YES 

Figure 4.4.8-2A. 32-Bit LDlDR Bit Program Functional Flow Diagram 
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AGAIN USING SAME 
32-BIT DATA 

LOAD SECOND WORD 

WITH NO WORD 
SWAP SET, 
LOADS IDR WlTH 
DATA BlTS 1500 

WlTH WORD 
SWAP SET, 
LOADS IDR WlTH 
DATA BlTS 31-16 

READ BSR 

TEST SUCCESSFUL. REPEAT 
WITH NEW DATA PAlTERN 
OR TERMINATE TEST. ERROR 

RECOVERY 
ROUTINE 

NO. CLEAN UP 

- CLEAR TEST 
WRITE BCR MODE IN. 
($XXSO) - DISABLE 

FORM NEW LDlDR WITH OOOOh PROG LD 
DATA PATTERN IN DATA RFG. 

Figure a.8-28.32-Bit LDlDR Bit Program Functional Flow Diagram (Continued) 
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sequence from the external VMIVME-DR1 1 W-A (or compatible) interface during an 
input transfer. The IDR is loaded with 16-bits at a time, as clocked, depending on 
the user configuration, by the Cycle Req A (or the Cycle Req B) signal from the other 
VMIVME-DR1 1 W-A compatible interface, or by the Set Cycle Req command. 

The IDR can also be written under program control in a test mode. Refer 
to the description of the Load Input Data Register command in paragraph 4.4.7 for a 
description of that procedure. 

SEQUENCE OF REGISTER LOADING 

The receiving VMIVME-DR11W-A compatible interface must be set up 
before the transmitting interface to avoid losing the first word transferred, if jumper 
JF is disabled. 

To transfer a block of data the programming sequence of the VMIVME- 
DR11 W-A should be as follows: 

a. Load the registers in the MC68153 and SCB68430. 
b. The CCR should be the last register loaded in the SCB68430. 
c. Load the AMR and EMAR. 
d. Load the BCR with the GO bit (bit 0) and the CYCLE bit (bit 1) (if 

transmitting) set to "zero" (this step needed only for assurance) 
e. Reload the BCR with the GO and CYCLE bits set to "one". 

Note that the start bit (CCR bit 07) must be set inside in SCB68430 before 
the GO and CYCLE bits are set in the BCR. The start bit in the SCB68430 is 
independent of the CYCLE (start) bit in the BCR. The C1 interface signal input 
(BCR - bit 10) controls the direction of the I10 Data Register, while the direction bit in 
the SCB68430 (OCR - bit 07) controls the transfer direction of the SCB68430. 
These two bits must be in the same logic state for correct operation. 

An example of register initialization sequence for transmitting data (from 
memory) is shown in Table 4.5-1. After the first DMA transfer is complete, the 
VMIVME-DR1 1 W-A can be reinitialized with only seven steps to transmit a second 
block of data (see Table 4.5-2). 

An example of a register initialization sequence for receiving data (transfer 
to memory) is shown in Table 4.5-3. After the first block transfer is complete, the 
VMIVME-DR11 W-A can be reinitialized with only eight steps to receive a second 
block of data (see Table 4.5-4). 
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SAMPLE S O M A R E  LISTINGS 

VMlC has provided sample software listings in Appendix C to assist the 
user in programming the VMIVME-DR1 1 W-A. Refer to Appendix C for an itemized 
list of software listings provided. 

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



Table 4.5-1. Register Initialization Sequence for Transmitting a 4 k Word Block 
Starting Data Address $40000 

REGISTER 
LOCATION 

68430 

68430 

68430 

68430 

68430 

68430 

68153 

68153 

68153 

On-Board 

68430 

On-Board 

REGISTER 
NAME 

DCR 

OCR 

MTCH 

MACMH 

MACML 

DlVR 

AlVR 

AlCR 

DlCR 

EMAR 
AND AMR 

CSR 

CCR 

BCR 

REGISTER 
ADDRESS 
OFFSET 

DATA LOADED 
(HEXADECIMAL) 

B8 

12 

loo0 

04 

COMMENT 

Cycle Steal 

Word fmm memory 

16-bit transfer count 

Upper 8 bits of rnemoq 
address 

Lower 16 bits of 
memory address 

Done interrupt vector 

Attention interrupt 
vector 

Enable internal vector 
with auto clear 

Enable external vector 
with auto clear 

Word, ADDR 
MOD39 

Clear channel Status 
Register 

Start DMA chip 

Go, enable ATIN, LEE 
OFF, Cycle, Transmit 
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Table 4.5-2. Register Initialization Sequence for Transmitting a Second 4 K Word 
Block Starting Data Address $20000 

REGISTER 

LOCATION OFFSET 
DATA LOADED 

(HEXADECIMAL) COMMENT 

16-bit transfer count 

I Upper 8 bits of memory 
address I 

I Lower 16 bits of 
memory address I 

I Enable external vector 
with auto clear I 

I Register 

I Stan DMA chip 

I Go, enable A m ,  LED 
OFF, Cycle, Transmit I 
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Table 4.5-3. Register Initialization Sequence for Receiving a 4 k Word Block 
starting Data Address $40000 

REGISTER 
LOCATION 

681 53 

68153 

On-Board 

68430 

On-Board 

On-Board 

REGISTER 
NAME 
-- 

DCR 

OCR 

MTCH 

MACMH 

MACML 

DlVR 

AlVR 

AlCR 

DlCR 

EMAR AND 
AMR 

CSR 

CCR 

BCR 

BCR 

REGISTER 
ADDRESS 
OFFSET 

DATA LOADED 
(HEXADECIMAL) COMMENT 

Cycle Steal 

Word to memory 

16-bit transfer count 

Upper 8 bits of memor) 
address 

Lower 16 bits of 
memory address 

Done interrupt vector 

Attention interrupt 
vector 

Enable internal vector 
with auto clear 

Enable external vector 
with auto clear 

Word, ADDR 
MOD=39 

Clear channel Status 
Register 

Start DMA chip 

Go=O, Receive 
direction, enable AlTN 
LED OFF 

Go, Receive direction, 
enable ATTN, LED OF1 
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Table 4.5-4. Register Initialization Sequence for Receiving a Second 4 K Word 
 BIG^ Starting Data ~ddress $20000 

- 

- 
STEP - 

1 

2 

3 

4 

5 

6 

7 

8 

- 

REGISTER 
LOCATION 

68430 

On-Board 

REGISTER 
NAME 

MTCH 

MACMH 

MACML 

DlCR 

AlCR 

CSR 

CCR 

BCR 

REGISTER 
ADDRESS 
OFFSET 

DATALOADED 
(HEXADECIMAL] 

- 

COMMENT 

16-bit transfer count 

Upper 8 bits of memory 
address 

Lower 16 bits of 
memory address 

Enable external vector 
with auto clear 

Enable internal vectw 
with auto clear 

Clear channel Status 
Register 

Start DMA chip 

Go, receive direction. 
enable AlTN, LED OFF 
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SECTION 5 

CONFIGURATION AND INSTALLATION 

UNPACKING PROCEDURES 

CAUTlON 

SOME OF THE COMPONENTS ASSEMBLED ON VMIC'S PRODUCTS MAY BE 
SENSITIVE TO ELECTROSTATIC DISCHARGE AND DAMAGE MAY OCCUR ON 
BOARDS THAT ARE SUBJECTED TO A HIGH ENERGY ELECTROSTATIC FIELD. 
WHEN THE BOARD IS TO BE LAID ON A BENCH FOR CONFIGURING. ETC.. IT IS 

TO PROVIDE A CONDUCTIVE SHUNT. UNUSED BOARDS SHOULD BE STORED IN 
THE SAME PROTECTIVE BOXES IN WHICH THEY WERE SHIPPED. 

Upon receipt, any precautions found in the shipping container should be 
observed. All items should be carefully unpacked and thoroughly inspected for 
damage that might have occurred during shipment. The board(s) should be 
checked for broken components, damaged printed circuit board@), heat damage, 
and other visible contamination. All claims arising from shipping damage should 
be filed with the carrier and a complete report sent to VMlC together with a request 
for advice concerning disposition of the damaged item@). 

PHYSICAL INSTALLATION 

CAUTION 

DO NOT INSTALL OR REMOVE BOARD WHILE POWER IS APPLIED. 

De-energize the equipment and insert the board into an appropriate slot 
of the chassis. While ensuring that the board is properly aligned and oriented in 
the supporting card guides, slide the board smoothly forward against the mating 
connector until firmly seated. 

5.3 JUMPER INSTALLATIONS 

The VMIVME-DR11W-A interface boards provide twelve groups of 
jumpers for jumper-selection of the various user-determined control options. The 
BUSY handshake signal polarity, the VMEbus priority level (bus request and bus 
grant levels), either standard or short I10 on-board register base addressing, the 
standard 110 address (if selected), the short I10 base address (if selected), Cycle 
Req Atcycle Req B handshake optioning, Cycle Req A (or 9) handshake response 
polarity, BUSY DELAY clock and the BUSY signal deskew delay are all jumper- 
selectable. Use of the LWORD* signal while operating as a VMEbus Master, 
recognition of the other board READY signal, and enabling or disabling of the 
Cycle Req A (or B) input signal delay are also jumper-determined, Referto Figure 
5.3-1 for jumper locations. 
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COMPONENT SIDE 

I I 

/ ADDRESS MODIFIER PAL 

BASE ADDRESS SELECT JUMPERS 

STANDARD UO ,- 
MDR11 W-AIF5.3-1 

Figure 5.3-1. VMIVME-DR1 1 W-A Configuration Information 
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5.3.1 Busv Polarlly 

The polarity of the BUSY (BZ) handshake signal can be selected to be 
active H or L using jumper JA. As shown in Figure 5.3.1-1, BZ L must be selected 
for back-to-back operation of two VMIVME-DR11W-A Boards. The factory 
configuration is BZ L. 

BZH 0 
BUSY LOW - - 

(FACTORY CONFIGURATION ) Bzi 
BZ L 

BUSY HIGH 

Figure 5.3.1-1. Busy Signal Polarity Selection, Busy L Must Be 
Selected for Back-to-Back Operation of Two 
VMIVME-DR1 1 W Boards 

5.3.2 VMEbus Prioritv Jumpers 

Jumper JJ provides for the selection of bus request level and grant level. 
The reader should refer to Figure 5.3.2-1 for selection of bus priority level (3, 2, 1, 
or 0). The factory configuration is level 3. 

5.3.3 Board Base Address 

The VMIVME-DRI 1 W-A occupies 256 bytes of the VMEbus 110 address 
space. Using jumper JH the user can configure the board to locate the board base 
address in either the VMEbus short (SH) 110 space or the VMEbus standard (STD) 
VO space. The factory configuration is SH. 

The upper sixteen bits of the STD 110 address are jumper-selectable. 
Jumper JI must be configured to select a STD I10 address space if 
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BUS ARBITRATION 
PRIORITY LEVEL 

BUS REQUEST 
JUMPER INSTALLATION 

3 
(HIGHEST PRIORITY) 

FACTORY CONFIGURATION 

0 
(LOWEST PRIORITY) 

BUS GRANT 
JUMPER INSTALLATION 

NOTE: THIS BOARD IS FACTORY CONFIGURED FOR LEVEL 3. 

Figure 5.3.2-1. Jumper installation for Selection of VMEbus Priority Level 
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Figure 5.3.3-1. Board Base Address Jumpers 
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jumper JH has been configured for STD. Figure 5.3.3-1 shows a STD I/O address 
selection of $DFFFXX. The factory configuration is for address $XXFFEOXX. 

If the SH I10 space is chosen with jumper JH, the upper 8 address bits 
(A16 through A23) selectable by jumper JI are ignored, and the short I/O address 
will be determined by the 8 jumpers of JI (A08 through A15, refer to Figure 5.3.3-1). 

5.3.4 LWORD Contro I Jumoet 

The LWD jumper has been provided to maintain compatibility with 
VMIC's earlier VMIVME-DR11W Board and should be removed for those 16-bit 
transfer only applications in which it is desirable for bit 6 of the Address Modifier 
Register to be set to a logic level other than that required for a 32-bit longword 
transfer (see paragraph 4.4.4). The LWD jumper, JG, when removed, causes the 
LONGWORD bit (bit 6) of the Address Modifier Register to be ignored. The 
LWORD' signal will always be output from the board unasserted (high) when 
LWORD* is enabled during DMA transfers to specify a 16-bit word transfer size. 

When operating in a 32-bit DMA transfer application, this jumper must be 
installed so that the LONGWORD bit will be used to determine the state of the 
LWORD* address signal during DMA transfers. The upper half of Figure 5.3.4-1 
shows this jumper installed. This is the factory selected configuration. 

LWORD' CONTROL 
ENABLED 

LWORD' CONTROL 
DISABLED 

LWD 
JG 

Figure 5.3.4-1. LWD Jumper 

5.3.5 Enable Other Board Readv Jumoer 

This jumper, JF, is a two position jumper that allows the user to either 
enable (ENA) or disable (DIS) the "Other Board Ready" feature of the VMIVME- 
DR11W-A Board. Figure 5.3.5-1 shows this jumper. The factory selected 
configuration is the ENA position. 
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READY DISABLED 

READY ENABLED 

Figure 5.3.5-1. Other Board READY Jumper 

The "Other Board Ready" feature of the VMIVME-DR1 1 W-A Board, when 
enabled, establishes the condition that the transfer request circuitry will wait for the 
other board's READY H interface signal to transition from a High state to a Low 
state before allowing the CYCLE REQ A or the CYCLE REQ B input to be 
recognized as a valid transfer cycle request. 

When disabled, the "Other Board Ready" feature causes the transfer 
request circuitry to ignore the other board's READY H signal when responding to a 
CYCLE REQ A (or B) transfer cycle request. 

5.3.6 Cvcle Reauest Jum~ers 

There are three jumpers that affect the operating modes of the Cycle 
Request logic, jumpers JB, JC, and JD. Refer to Figure 5.3.6-1 for these jumpers. 

The enable (ENA) REQA or REQB jumper, JB, allows the user to enable 
either the CYCLE REQA H or the CYCLE REQB H input signal to be used as the 
active Cycle Request input signal. Thus, there is no requirement for the user to 
specially ground the inactive Cycle Request input. The factory setting is REQA 
enabled. 

The select (SEL) H or L jumper, JC, selects between use of the leading 
(Low going) or the trailing (High going) edge of the enabled CYCLE REQ input 
signal to set the cycle request flip-flop of the VMIVME-DR1 IW-A interface. The 
factory setting is CYCLE REQUEST SET H. 

The delay (DLY) jumper, JD, specifies that the active cycle request 
signal, CYCLE REQA (or CYCLE REQB), be delayed by at least one VMEbus SYS 
CLK clock cycle before being input to the cycle request logic of the VMIVME- 
DRI 1 W-A interface. This feature may be invoked to improve noise immunity of the 
cycle request input circuitry, or to provide an extra clock cycle of skew delay for 
data presented from the other board's output data signals (DO15 through D000) 
while this board is receiving data. The factory setting is CYCLE REQUEST not 
delayed. 
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CYCLE REQA ENABLED 

CYCLE REQ u SET L 

CYCLE REQ NOT DELAYED 

ENA JB 

SEL JC 

DLY JD 

CYCLE REQB ENABLED ENA 

CYCLE REQ SET H SEL 

CYCLE REQ DELAYED DLY 

MDRi IW-AIFSd El 

Figure 5.3.6-1. Cycle Request Jumper 

5.3.7 Busv Delav Clock Jum~er 
The Busy Delay Clock jumper, JK, is a two position jumper that allows 

the user to select between twa fundamental clock rates for determining the BUSY 
DELAY selection range. With the jumper in the 8M position, the input clock to the 
Busy Delay Counter is 8 MHz with a 125 ns (nanosecond) nominal period. This 
allows selection of a BUSY (deskew) DELAY ranging from 250 ns to 11 25 ns (see 
Section 5.3.8). With the jumper on the 16M position, the Busy Delay Clock is 
selected to be 16 MHz with a 62.5 ns nominal period resulting in a selection range 
of 125 ns to 625 ns. Figure 5.3.7-1 shows this jumper with the 16M factory setting 
selected. 

JK 

8M m 

Figure 5.3.7-1. Busy Delay Clock Jumper 
MDRl i W-M5.3.7-1 
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5.3.8 Busv Delay 

The BUSY DELAY jumper, JE, is an eight position jumper that allows the 
user to adjust the data skew delay on data output transfers. Depending on the 
Busy Delay Clock setting (see paragraph 5.3.7) chosen by jumper JK, the BUSY 
DELAY is adjustable in 62.5 ns intervals from 125 ns to 625 ns or in 125 ns 
intervals from 250 ns to 1125 ns. This delay time represents the minimum amount 
of delay added from presentation of output data from the Output Register until the 
BUSY output handshake signal is asserted. Figure 5.3.8-1 shows this jumper set 
with a 187.51375 ns skew delay selected (the factory setting). 

The longer duration delay range facilitates interfacing with user devices 
requiring relatively long data deskew times such as that required for the DEC 
DRVl 1 W interface module. The shorter duration delay range accommodates the 
much shorter minimum data deskew delay requirement of the DEC DR11 W as well 
as other user interfaces with relatively short data deskew delay time requirements. 
The 125 ns minimum BUSY DELAY can be useful in a controlled environment to 
maximize the data transfer rate between two VMIVME-DR1 1 W-A Interface Boards 
in a back-to-back interface application. 

JE 

BUSY DELAY OF 
375 ns SELECTED 

N 
(D 

MM11 IW-M5.3.8-1 

Figure 5.3.8-1. BUSY DELAY Jumper 

5.4 ADDRESS MODIFIERS 

The board is factoryconfigured via a programmed PAL to respond to 
either of four address modifier codes in the VMEbus slave short and standard I10 
address space: short supervisory ($2D), and short nonprivileged access ($29), or 
standard supervisory access ($3D), and standard nonprivileged ($39). Figure 
5.3-1 shows the location of the address modifier PAL. Figure 5.3.3-1 shows JH 
jumper used for selection of short I10 space or standard I10 space. 
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110 CABLES 

The VMIVME-DR1 1 W-A provides a l T L  compatible user interface that is 
terminated in 120 Q via 1801390Q terminating resistors. The VMIVME-DR1 1 W-A 
may be connected to external devices, or to another VMIVME-DR11 W-A using up 
to fifty (50) foot (15.2m) cables if the following guidelines are followed: 

Mass-terminated unshielded flat-cable will c m  errors. A cable 
with individually shielded conductors or a signaVground wire pair for 
each signal (40 pairs) should provide best results. 

2. The cable shield must be grounded at both ends of the interface 
cable if a shielded cable is used. The cable grounds should have low 
impedance at high frequencies. 

3. Shielded flat-cables typically have the shield connected to pin 1; 
therefore, pin 1 of the cable must connect to pin 40 of the connector 
(because the standard DR11 W pin-out has data bit 15 tied to pin 1). 

4. A special cable is required for the Macrolink interface. The interface 
on the Macrolink side requires that pin 1 on the connector connects to 
pin 1 of the cable and pin 40 of the connector connects to pin 40 of 
the cable. 

Refer to Figures 5.5.1-1, 3.1-2, and 3.1-3 for proper cable connection to 
the user device. To connect two VMIVME-DR11 W's back-to-back, P3 should be 
connected to P4 on the other device, and P4 should be connected to P3 on the 
other device. 

The VMIVME-DR11 W-A is pinout compatible with DR11 -W and DRV-11 B 
type devices. It is JjQI pinout compatible with DR11 -B type devices and damage 
may result if it is cabled directly to a DR11-B type device. 

5.5.2 Macrolink Pin Number Reversal 

The Macrolink DR11 W compatible interface has pin 1 of the connector 
connected to ground and pin 40 connected to data bit 15. The special cable 
required can be ordered from VMIC. 
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5.5.3 Pin N w b e r  Reversal Throuah Bulkhead Connector 

If two flat cables are mated together by back-to-back male connectors, a 
pin number reversal will occur, i.e., the odd numbered conductors will be swapped 
with the even numbered conductors. Therefore, if the Digital Equipment 
Corporation DC06 cable kit is utilized, the short pin number reversing cable (in the 
kit) must be installed to correct the pin number reversal. 

CABLE CONNECTOR 

A compatible cable connector for the VMIVME-DR1 1 W-A is Panduit No. 
050-040-455. Strain relief Panduit No. is 100-000-058. 

5.7 USER CONNECTOR PIN ASSIGNMENTS 

User connector pin assignments and signal names are shown in Table 
5.7-1. 

5.8 INSTALLATION 

The VMIVME-DR11W-A is compatible with any VMEbus chassis which 
can accept double Eurocard form factor boards with front panels. The board 
requires that the P2 backplane and memory be capable of supporting 32-bit 
transfers. Two captive screws are provided on the front panel to secure the board 
to the chassis, and handles are provided for removal and installation. A VMEbus 
CPU that is capable of supporting either 16-bit or 32-bit transfers to either standard 
or short 110 address space is desirable. 
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Table 5.7-1. Connector Pin Assignments 

PIN SIGNAL 

DO15H 
DO 00 H 
DO 14 H 
DO 01 H 
DO 13 H 
DO 02 H 
DO12H 
DO 03 H 
DO11 H 
DO 04 H 
DOlOH 
DO 05 H 
DO 09 H 
DO 06 H 
DO 08 H 
DO 07 H 
GND 
GND 
CYCLE ROB H 
GND 

PIN 

21 X 
22 W 
23 V 
24 U 
25 T 
26 S 
27 R 
28 P 
29 N 
30 M 
31 L 
32 K 
33 J 
34 H 
35 F 
36 E 
37 D 
38 C 
39 B 
40A 

SIGNAL 

END CYCLE H 
GND 
STATUS C H 
GND 
STATUS C H 
GND 
STATUS B H 
GND 
lNlT H 
GND 
STATUS A H 
BURST RQ L 
WC INC ENB H' 
GND 
READY H 
GND 
ACLO FNCT 2 H 

CONNECTOR P4 

Dl 06 H 
Dl 08 H 
Dl 07 H 
GND 

PIN 

1 W  
2 UU 
31-r 
4 SS 
5 RR 
6 PP 
7 NN 
8 MM 
9 LL 

lOKK 
11 JJ 
12HH 
13FF 

20 Y GND 

SIGNAL 

DI15H 
Dl 00 H 
Dl 14 H 
Dl 01 H 
Dl 13 H 
Dl 02 H 
Dl 12 H 
Dl 03 H 
Dl 11 H 
Dl 04 H 
Dl 10 H 
Dl 05 H 
Dl 09 H 

PIN 

21 X 
22 W 
23 V 
24 U 
25 T 
26 S 
27 R 
28 P 
29 N 
30 M 
31 L 
32 K 
33 J 
34 H 
35 F 
36 E 
37 D 
38 C 
39 B 
40A 

'Not utilized by or necessary for operation of I 
"See Section 5.3.1 for polarity selection. 

"'Becomes "Other Board Ready' on-board. 

SIGNAL 

GO H 
GND 
FNCT 1 H 
GND 
C1 H 
GND 
FNCT 2 H 
GND 
CO H* 
GND 
FNCT 3 H 
FNCT 3 H 
BA IND ENB H' 
GND 
A00  H"' 
GND 
ATTN H 
GND 
BUSY" 
GND 

DR11W link. 
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SECTION 6 

MAINTENANCE AND WARRANTY 

MAINTENANCE 

This section of the technical manual provides information relative to the 
care and maintenance of VMIC's products. Should the products malfunction, the 
user should verify the following: 

a. Software 
b. System configuration 
c. Electrical connections 
d. Jumper or configuration options 
e. Boards fully inserted into their proper connector location 
f. Connector pins are clean and free from contamination 
g. No components of adjacent boards are disturbed when inserting or 

removing the board from the VMEbus card cage 
h. Quality of cables and 110 connections 

User level repairs are not recommended. Contact VMIC for a Return 
Material Authorization (RMA) Number. This RMA Number must be obtained prior to 
any return. 

6.2 MAINTENANCE PRINTS 

The appendix(ices) to this manual contain&) drawings and diagrams for 
reference purposes. 

WARRANTY 

VMIC's Standard Products are warranted to be free from defects in 
material and workmanship for a period of two years (24 months) from the date of 
shipment. In discharge of this warranty, VMIC, at its option, agrees to either repair 
or replace, at VMIC's facility and at VMIC's discretion, any part, component, 
subassembly accessory, or any hardware, software, or system product, which 
under proper and normal use proves defective in material and workmanship. 

The customer shall provide notice to VMIC of each such defect within a 
reasonable time after the customer's discovery of such defect. 

In order to return the defective product(s) or part@), the customer must 
contact VMIC's Customer Service Department to obtain a Call Ticket Number. The 
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defective product(s) or part(s) must also be properly boxed and weighed. After a 
VMlC Call Ticket Number and RMA Number have been obtained, the defective 
product(s) or part(@ may be returned (transportation collect for surface UPS) to 
VMIC. Any replaced or repaired product(s) or part(s) will be shipped back to the 
customer's at the expense of VMlC (also UPS surface). 

The customer should be aware that the above process can sometimes 
take up to eight (8) days for the shipment to reach VMIC. The customer has the 
option to ship the defective product(s) or part@) at the customer's own expense if 
the customer cannot afford this possible delay. 

There shall be no warranty or liability on any VMlC product(s) or pan(s) 
that is (are) damaged or subjected to accident(s), perils of nature, negligence, 
overtemperature, overvoltage, misapplication of electrical power, insertion or 
removal of boards from backplanes and/or I/O connectors with power applied by 
the customer(s), appointee(s), or any other person(s) without the expressed 
approval of VMIC. 

Final determination of warranty eligibility shall be made by VMIC, and if a 
warranty claim is considered invalid for any reason, the customer will be charged 
for services performed and expenses incurred by VMlC in repair, handling and 
shipping the returned product or part. Determination as to whether the item is 
within warranty, coverage shall not be unreasonably withheld. 

The warranty period of the replacement or repaired product(s) or part@) 
shall terminate with the termination of the warranty period with respect to the 
original product(s) or part(s) for all replacement parts supplied or repairs made 
during the original warranty period. 

THE FOREGOING WARRANTY AND REMEDY ARE EXCLUSIVE AND VMlC SHALL 
HAVE NO OTHER OR ADDITIONAL LIABILITY TO BUYER OR TO ANYONE CLAIMING UNDER 
BUYER (THIRD PARTY) UNDER ANY OTHER AGREEMENT OR WARRANTY, EXPRESS OR 
IMPLIED EITHER IN FACT OR BY OPERATION OF THE LAW, INCLUDING ANY IMPLIED 
WARRANTY OF MERCHANTABILITY OR FITNESS, STATUTORY, OR OTHERWISE. VMlC 
SHALL HAVE NO LIABILITY FOR SPECIAL OR CONSEQUENTIAL DAMAGES OF ANY KIND 
OR FROM ANY CAUSE ARISING OUT OF THE INSTALLATION OR USE OF ANY PRODUCT 
FURNISHED HEREUNDER. 

6.4 OUT-OF-WARRANTY REPAIR POLICY 

The following sections describe VMIC's policy on repairs and warranties 
on repaired products. 
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VMIC's repair policy of standard products is divided into two categories, 
depending on the item to be repaired. These categories are: 

a. Product Exchange 
b. Fixed Price Repair 

Category 1 (product exchange) represents the fastest turn around of the 
two categories. In this case, the customer sends the malfunctioning product to 
VMIC. VMlC will return an operational product to the customer within 72 hours of 
receipt provided VMlC has the product in stock. 

Provided that the returned product is repairable customers should 
contact VMlC prior to returning products for repair to determine stocking status. 

Category 2 (Fixed Price Repair) applies to products returned to VMlC for 
repair and subsequent return to the customer. 

Return authorizations are required on all product repairs, and all 
purchase orders should refer to VMIC's RMA Number which is assigned by VMIC's 
Customer Service Department. 

6.4.2 Pemir Pricing 

Contact your factory representative for repair pricing. Current pricing can 
be found in the Repair and Replacement Policy in the most current Standard 
Conditions of Sales Document (F0109-91). Refer to exclusions (Section 6.4.7). 

Payment is due upon delivery or at VMIC's option, net thirty (30) days 
from the date of delivery. Payment should be made to: 

VME Microsystems International Corporation 
12090 South Memorial Parkway 
Huntsville, Alabama 35803-3308 
Attention: Accounts Receivable 

VMlC allows a one (1) percent discount for payment made within ten (10) 
days of invoice date or a two (2) percent discount on payment made prior to 
shipment of order. This payment discount, however, does not apply to freight. 
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6.4.4 m i n a  Charm 

Shipping charges are the customer's responsibility, with the exception of 
warranty repairs, whereby VMIC will pay the return to customer shipping charges. 

The type of packaging used to ship the product depends on whether the 
product is shipped singly, in a chassis, or packaged with other boards. The 
shipper should carefully pack the product(s), using the same precautions listed in 
the "unpacking procedures". The user should utilize the same (or equivalent) 
protective packaging container for re-shipment as provided by VMIC. Approved 
ESD procedures are recommended when handling VMIC's products. 

Products repaired by VMlC are warranted against defects in 
workmanship and material for a period of ninety (90) days from date of shipment to 
the customer for all products that were repaired out of warranty. See Standard 
Conditions of Sale for products repaired within the warranty. 

Repair rates may not apply to products which have received unusual 
physical or electrical damage. In such cases, VMIC will provide an estimated price 
for product repair or replacement. The customer may then choose to have the 
product repaired at the estimated price, returned unrepaired at no charge, or 
replaced at VMIC's current list price. 
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APPENDIX A 

ASSEMBLY DRAWING, PARTS LIST, 
AND SCHEMATIC 
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APPENDIX B 
INTEGRATED CIRCUIT SPECIFICATIONS 

DESCRIPTION 

Bus Interrupter Module 

Direct Memory Access 
Interface (DMAI) 

PART NO, 

MC68153 

SCB68430 
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@ MO10ROLA 

SEMICONDUCTORS 
PO. BOX 20912 PHOENIX. ARIZONA 85036 I 

Advance Information I 
BUS INTERRUPTER MODULE 

The bipolar LSI MC68153 Bus Interrupter interfaces a micro- 
wmputer system bus to multiple slave devices requiring interrupt 
capabilities. h handles up to 4 independent rourrer of interrupt 
requests and is fully programmable. 
0 MRSAbudVMEbus Compatible 
0 MCBBM)O Compatible 
0 Handles 4 Independent lnterrupt Sources 
0 8 Programmable Readwrite Registers 
0 Programmeble lnterrupt Raquest Levels 
0 Programmeble lnterrupt Vectors 

0 Suppons lnterrupt Acknowledge Daisy Chain 
Control Registers Contain Flag Bits 

0 Single +5.0 Volt Supply 

0 Total Power Dissipation = 1.5 W Typical 
0 Temperature Range of O T  to 70°C 
0 Chip Access Time = 200 ns Typical with 16 MHz Clock 
0 &Pin Dual-ln-Line Package 

TTL 
BUS 

INTERRUPTER 
MODULE 

I ADVANCED LOW POWER SCHOllW I 

LsuFFlx 
CERAMIC PACKAGE 

I I CASE 734-04 

FIGURE 1 - MCSBlW SYSTEM BLOCK W M  

Sntem Bus 

VERSAbus is a trademark of Motorola. 
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-LUTE MAXMUM RAllNGS (Beyond which rueful life may be impaired.) 

BURN-IN LIMITS: A muirnum 
TJ of + 175.C may be wed for 
period6 not to exceed 260 houn. 

AC TEST CIRCUIT - AC Teninp of All Outputs 

NOTES: 
1. Not .pplimble to Op.rrCOII.ROr outputs. 
2. Em man than on. output should k shatad a a lime la longer than m e  rcond. 
3. CS Low to CLK niwh 1SetupThna)of 15 16s Min mum k obmrved 
4. iii% Low to CLK High and IACKIN Low to CLK High ISnup Timed of 15 ns Min mum k obrsrvsd. 
5. See Table 1 for addiional performanw guidelines. 
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Mu 
ParMntU Id 

CU( High m On. out Valid l h l a  It3) I 1 65 
CM High m Low 1Delay)t 1 2 10 - 
CS High to -K High (Delay1 3 35 
CLK High to D.t. Out Valid ( h l . y 1 ( ~ 1  4 65 
CU( High to imm Low mI.y)(4) - 6 10 
UCK High to wut High lmpedanm 1hl.y) - 6 60 
UCK Hiih m DTACK High IDslay) - 7 45 
CS Hiih to DM Out High (Delay) 8 45 
CS High to IR-h (Delay) 9 60 

Hiih to INTA€ High IDelayJ 10 35 

I 
GENERAL DESCRIPTION 

The MIX8153 Bus lnterm&er Module (BIM) is de- 
signed to serve as an interrupt requester for peripheral 
devices in a microcomputer system. Up to 4 indepen- 
dent devices csn be interfscsd to the system bus by the 
MC88153. Intended for asynchronous masterlslave bus 
operation. the BIM is compatible with VERSAbus, VME- 
bun. MCeeOOO device bur. and other smem bum.  Fia- 
u re l  s h w  a block diagram of a typical configuration. 
In this example, thrse peripheral devices (bus slaves) 
are connected to the system data bus. Each of theue 
devices could be parallel 110, serial 110, or some other 
function. An interrupt request from any device is routed 
to the MC68153, and the BIM handles all interface to 
the system bus. It generstaa a bus interrupt request as 
a result of thedeviceinterrum reauest. When thesystem 
interrupt handler or procekor &ponds with an-inter- 
rupt acknowledge cycle, the MC68153 can answer sup- 
plying an interrupt vector and handling all timing. 

The functional block diagram of the MIX8153 is 
shown in Figure 2. The device contains circuitry to ac- 
cept four separate interrupt sources (INTO- INT3). In- 
terface to the s y s t e ~ u s ~ u d e s  generation of bus 
interrupt requests (IRO1- IRQ7). response to e bus in- 
terrupt acknowledge cycle (either supplying a vector or 
passing on a daisy chain signal), end releasing the bus 
interrupt rWlUeSt signal at the proper time. The BIM has 
flexibility provided by eight programmable readtwrite 
npisters. Four &bit vector registers (VRO - VR3) contain 
staturladdress information and supply a byte vector in 
response to an interrupt acknowledge cycle for the cor- 
responding interrupt source. Four other &bit control 
registers (CRO - CR3) contain information that oversees 
operation of the interrupt circuitry. The control infor- 
mation is programmable and includes interrupt request 
level and interrupt enable and disable. Also contained 
in the control registers are flag-bits. These flags are 
useful fortask coordination, resource management, and 
interprocessor communication. 

SIGNAL M S C W m  

Throughout tha data sheet, signals are presented us- 
ing the t m s  auened and negated independent of 
whether the signal is asserted in the high vonege or 
low voltage state. Active low signals are denoted by a 
rupencript bar. 

BDIRECTK)NAL DATA BUS - DO - D7 
Pins DO - D7 form an &bit bidirectional data bus to/ 

from thesystem bus.These are active high, Sstate pins. 
D7 is the most significant bit. 

ADDRESS HPUTS - A1 - A3 
These active high inputs serve two functions. One 

function is to select one of the eight possible registers 
during a read or write cycle. Secondly, during an inter- 
rupt acknowledge A1 - A3 show the level of interrupt 
being acknowledged. end the BIM uses these to deter- 
mine i f  a match exists with an internal level. 

~-sELECT-cs 
CS is an active low input used to select the BIM's 

registers for the current bus cycle. Addreas strobe, data 
strobe. and appropriate address bits must be included 
in the chip wlect equation. 

REAWWWTE-m- 
The Rbii input is a signal from the system bus used 

to determine if the current bus cycle is a read (high) or 
write (low). 

DATA TRAM- ACKNOWLEDGE - - 
DTACK is an opencollector. active low output that 

signals the completion of a read, write, or interrupt ac- 
knowled-le. During read or interrupt acknowledge 
cycles, DTACK is assened by the MC88153 after data 
has been provided on the data bus; during write cycles 
fi is assened after data has been accepted from t e  
bus. A pullup resistor is required to maintain DTACK 
high between bus cycles. 
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FIGURE 2 - -153 FUNCTKINAL BLOCK DIAGRAM 

@ MOTOROLA Semiconductor Products hc .  
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+ 5.0 (4) 
GND (41 

BIM 

- 
lMERRUPT ACKNOWLEDGE SIGNALS - UCk 
UCKIN, IACKOUT 

There threa pins ruppo@e interrupt acknowledge 
cvcle. A low level on the IACK input indicates an inter- 
rupt acknowledge cycle has been initiated. This signal 
is conditioned enemallv with Address Strobe and the - 
lower data strobe of an .~~68000  type bus. After IACK 
is asserted the BIM compares the interrupt level pre- 
sented on address lines A1. A2, and A3 with the current 
levels generated inter+nd determines if a match 
exists. Then, if input IACKIN is asserted (driven low). 
the BIM will either complete the interrupt acknowledge 
cycle if a match exists or assert output IACKOUT if no 
m-ists. 

lACKlN and IACKOUT form pan of a prioritized inter- 
rupt acknowledge daisy chain. The da iy  chain priori- 
tiles interrupters and guarantees that two or more de- 
vices requesting an interrupt on the same level will not 
respond to the same cycle.wequesting device (or 
intarrupter) must wait until IACKIN is asserted and not 
pass the signal on (assert IACKOUTI if it is to complete 
the interrupt acknowledge cycle. 

BUS INTERRUPT REQUEST SIGNALS - m- 
These opencollector outputs are low when asserted, 

indicating a bus interrupt is requested at the corre- 
sponding level. An openzollector buffer is normally re- 
quired for sufficient drive when interfacing to a s e m  
b=A pullup resistor is required to maintain lROl - 
IR07 high between interrupt requests. 

-- 
INTO - INT3 are active low inputs used to indicate to 

the BIM that a device wants a bus interrupt. 

INTERRUPT ACKNOWIEDGE ENABLE - 
During an interrupt acknowledge cycle, this outwt 

pin is a&ned low to indicate thatoutputs INTALO and 
INTALl erevalid. Thesetwooutwts containan encoded - 
number (x) corresponding to thk interrupt (INTx) being 
acknowledged. This feature can be used to signal in- 
terrupting devices, which supply their own vector, when 
to respond to the interrupt acknowledge cycle with the 
vactor and a signal. 

INTERRUPT ACKNOWLEDGE LEVEL - INTMO, 
INTALl 

These active high outputs contain an encoded num- 
ber corresponding to the i n t e r r u p t 1  being acknowl- 
edged. They are valid only when INTAE is asserted low. 

CLOCK - CU( 
The CLK input is used to supply the clock for internal 

operations of the MC68153. 

W ~ E T  - S, i&i% 
Although a reset inputignot supplied, an on-board 

reset is performed if CS and IACK are asserted 
simultaneously. 

@ M O ~ R O L A  Semiconductor Products Inc. 
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FIGURE 4 - MMOIU REGISTER MODEL 

REGISTER DESCRIPTION 
The MCE8153 contains 8 programmable readlwrite 

registers. There are four control registers (CRO- CR31 
that govern operation of the device. The other four 
IVRO - VR31 are vector registers that contain the vector 
data used during an interrupt acknowledgecycle. Figure 
4 illustrates the device register model. 

CONTROL REGISTERS 
There is a controlregister for eachAerrupt source. 

i.e.. CRO controls INTO, CR1 controls INTI, etc. The con- 
trol registers are divided into several fields: 

1. Interrupt level fU. L1, LO) - The least significant 
3-bit field of the register determines the level at 
which an interrupt will be generated: 

U L1 LO IRQ LEVEL 

0 0 0 DISABLED 
0 0 1 lRQl 
0 1 0 IRQ2 
0 1 1 lRQ3 
1 0 0 IRQ4 
1 0 1 IRQ5 
1 1 0 IRQ6 
1 1 1 IRQ7 

A value of zero in the field disables the interrupt. 

2. lnterrupt Enable (IRE)-This field (Bit 41 must be set 
(high level1 to enable the bus interrupt r e q u e s E  
sociated with the control register. Thus, if the INTX 
line is e n e d  and IRE is cleared, no interrupt re- 
quest (IRQX) will be asserted. 

3. lnterrupt Auto-Clear (IRACI - If the IRAC is set (Bit 
31, IRE fait 41 is cleared during an interrupt acknowl- 
edge cycle responding to this request. This action of 

clearing IRE disables the interrupt request. To re- 
enable the interrupt associated with this register. IRE 
must be set again by writing to the control register. 

4. Externalllnternal 1Ww) - Bit 5 of the control register 
determines the response of the MCE8153 during an 
interrupt acknowledge cycle. If the W f i  bit is clear 
I l o e l l  the BIM will respond with vector data and 
a DTACK signal, i.e., an internal r e s p e f  Wif? is 
set, the vector is not supplied and no DTACK is given 
by the BIM, i.e., an enernal device should respond. 

5. Flag IF1 - Bit 7 is a flag that can be used in con- 
junction with the test and set instruction of the 
MCE8000. It can be changed without affecting chip 
operation. It is useful for processor-to-processor 
communication and resource allocation. 

6. Flag Auto-Clear fFAC)- If FAC (Bit 61 is set, the Flag 
bit is automatically cleared during an interrupt ac- 
knowledge cycle. 

VECTOR REGISTERS 
Each interrupt input has its own associated vector 

register. Each register is 8 bits wide and supplies a data 
byte during its interrupt acknowledge cycle if the as- 
sociated Externalllnternal WIN)  control register bit is 
clear Izero). This data can be status, identification, or 
address information depending on system usage. The 
information is programmed by the system user. 

DEVICE RESET 
When the MC68153 is reset, the registers are set to a 

known condition. The control registers are set to all 
zeros flow). The vector registers are set to $OF. This 
value is the MC68000vectorfor an uninitialized interrupt 
vector. 

MOTOROLA Semiconductor Products Inc. 
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FUNCTIONAL DESCRIPTION 

SYSTEM OVERVIEW 
The MCM1153 can be used with many system buses. 

however, it is primarily intended for VMEbus. VERSA- 
busand MC6B000 applications. Figure 5shows a system 
configuration similar to VMEbus. In the figure only one 
system Data Transfer Bus (DTB) master is used. The 
Priority lnterrupt structure provides a means for pe- 
ripheral slave devices to ask for an interrupt of other 
processor (DTB master) activity and receive service 
from the processor. The MCM1153 BIM acts as an inter- 
face device requesting and responding to interrupt ac- 
knowledge cycles for up to 4 independent slaves. 

In Figure 5, functional modules are identified as In- 
terruptersand an lnterrupt Handler. An lnterrupter (such 
as the MC6B153) receives slave requests for an interrupt 
and handles all interface to the system bus required to 
ask for and respond to interrupt requests. The lnterrupt 
Handler receives the bus interrupt requests, determines 
when an interrupt acknowledge will occur and at which 
level, and fanally etther performs the mlerrupt acknow - 
edge IIACKI cvcle or te Is the DTB master to execdte the 
IACK cycle. 

The signal lines in the Priority lnterrupt structure in- 
clude (* - indicates active low): 

1. IRQ1'-IRQ7' - seven prioritized interrupt re- 
quest lines. 

2. IACK' - signal line that indicates an interrupt ac- 
knowledge cycle is occurring. 

3. IACKIN*/IACKOUT. - two signals that form pan 
of a daisy chain that prior- 
itizes interrupters. 

In addition Data Transfer Bus control signals are in- 
volved in the IACK bus cycle: 

1. AS*- the Address Strobe asserted low indicates 
a valid address is on the bus. 

2. DSO. - the lower Data Strobe asserted low in- 
dicates a data transfer wil l  occur on bus 
bits D00-D07. 

3. WRITE. - the Readwrite is negated indicating 
the data is to be read from the lnter- 
rupter. 

4. AO1-A03 - Address lines A01-A03 contain the 
encoded priorihl level of the IACK 
cycle. 

5. D00-DO7 - Data bus lines D00-DO7 are used to 
pass the interrupt vector from the re- 
sponding lnterrupter to the lnterrupt 
Handler. 

6. DTACK* - Data Transfer Acknowledge asserted 
low signals that the lnterrupter has 
put the vector on the data bus. 

FIGURE 5 - SIMPLE VMEbur CONFlGURATlON 
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Figure 6 shows a flow diagram of a typical interrupt 
Pquest and acknowledge oDeration. Brieflv. the se- - .  
uence of events is first, an Interrupter makes a request. 
ext the Handler resoonds with an IACK cvcle. then the . . -  - 
lterrupter passes a'vector to the Handler completing 
la IACK cycle, and finally the Handler uses the vector 
) determine additional action. Typically, an interrupt 
awice routine is stored in software and the vector de- 
lrmines where its starting address is stored. 

Note the daisy chain operation. If the IACK level (on 
A01-A03) does not match the Interrupter's request level 
or i f no request is pending, the Interrupter passes the 
IACKIN* signal on and assens IACKOUT*. This sequen- 
tial anion automatically prioritizes Requesters on the 
same level (first one in  line with a request pending gets 
sewiced) and prevents two or more Interrupters from 
responding simultaneously. 

FIGURE (I - WTERRUPT REOUEST AND ICKNOmEDOE 
OPERI,TK)N now MIGRIM 

INTERRUPTER 
0 

(Slave B 
Requests Intenuptl 
Drive IR04' Low 

INTERRUPT 
HANDLER 

Deteci IR04. Low. 
lnitiate IACK Cycle: 
Place bbit 
level 4 code on A01-A03. 
Drive IACK. Low 
(causing IACK 
Daisy Chain to go Low.) 
Drive AS. to Low. 
Drive Write* High. 
Drive DSO. to Low. 

I 
Detect IACK. Low. 
Detect AS* Low. 
Check 3-bit Interrupt 
Acknowledge Code 
(Detm Match). 
Detect DSO* Low. 
h e n  IACKIN* Low 
from Daisy Chain. 
Place Vector Byte 
on Data Bus. 
Drive DTACK' to Low. 

I 

Detect DTACK' Low. 
Read Vector. 
Release IACK Cycle. 
(Release AS'. 
A01-A03, DSO., 
Write.. IACK*). 
lnitiate Intempt 
Service Sequence. 
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This discussion is a very cursory look at the bus op- 
eration. For more details including situations with mul- 
tiple bus masters, the user is directed to the VMEbus 
Specification MVMEBS or VERSAbus Specification 
MWKVBS. Also, the MC68153 can be used with other 
buses having similar interrupt structures. 

IUM BUS INERFACE 
Figure 7 shorn a simplified block diagram of the 

MC68153 interface to VERSAbus or VMEbus. Address 
&code and Control Logic are dependent on the appli- 
cation and must be designed to guarantee BIM ac spec- 
ifications. It is possible in most cases that the decode 
logic can be shared with the slave devices. Buffers are 
provided where shown to comply with bus loading end 
drive specifications. It is also possible that buffers can 
be shared with the slave bus interface. 

RLUlmRm OPERATION 
All eight BIM registers can be aaessed from the sys- 

tam bus in both read and write modes. The BIM has an 
asynchronous bus interface, primarily designed for 
MC88000-like buses. The following BIM signals gener- 
ate read and write cycles: Chip Select (s). ReadNrite 
(m), Addrefs Inputs (A1-A3). Data Bus IWD7). and 
Data Transfer Acknowledge Im). During read and 
write cycles the internal registers are selected by Al. 
A2, and A3 in compliance with the Figure 4 Truth Table. 

- Figure 8 shows the device timing for a read cycle. R/ 
W and A 1 4 3  are latched on the falling edge of a and 
must meet specified setup and hold times. Chip access 
time for valid data and are dependent on the 
clock frequency as shown in the figure. 

Figure 9 shows the device timing for a wine cycle. R/ 
w, A1-A3, and W D 7  am latched on the falling edge 
of ?% end must meet specified setup and hold times. 
Chip a- time for is dependant on the clock 
frequency aa shown in the figure. 

FIGURE 7 - VMEbu-s INTERFACE BLOCK 
MIORun 

Svnem Bus 

DSO' - - 
AS. - cs - 

IACK' + C O " t d  IACK , 
SVSRESET' - Logic 

- 
IACKIN. 

1 IACKIN - 
IACKOUT' IACKOUT 

SYSCLK CLK 

Device 
Interrupt 
Requests 

To Slave device 

Interrupt Ack- 
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FIGURE 8 - READ CYCLE 

A3-A1 Address Valid 

- 
cs /+ 9 

D7- DO 
-- 

Data Valid - 

- J 
' w 

DTACK 

FIGURE 9 -WRITE CYCLE 

/- 

-- 

D7-DO 

- 
DTACK 

CLK 

RIG 

A3-A1 Address Valid 
I 

& 7 
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mERRUPT REQUESTS 
The MC88153 ac-to dev i~n te r rup t  requests on 

inputs m, m, INT2, and INT3. Each input is regu- 
lated by Bit 4 (IRE) of the associated control register 
ICRO controls m, CR1 controls m, etd. If IRE (In- 
terrupt Enable) is set and a device input is asserted, an 
Interrupt Request opencollector output lIR(ll-m) is 
asserted. The asserted output is selected by the 
value programmed in Bits 0, 1, and 2 of the control 
register (LO, Ll, and L2). This I b i t  field determines the 
interrupt request level as set by software. 

Two or more interrupt sources can be programmed - 
to the same request level. The corresponding l R M  out- 
put will remain asserted until multiple interrupt ac- 
knowledge cycles respond to all requests. 

Iffhe interrupt request level is set to zero, the interrupt 
is disabled because there is no corresponding IRO out- 
put. 

bit sets this response either internally OUiN = 0) 
or externally (Mi = 1). 

4. Respond externally - For the final wse. is 
also .uerted. a match is found end the associated 
control register has XIW bit set to one. The 
MC68153 does not assert and does es- 
wrl low. a signals that the requesting 
device must complete the IACK cycle (supplying a 
vector and m) and that the 2-bit code con- 
tained on outputs INTALO and INTALI shows 
which interrupt source is k i n g  acknowledged. 

These cases are discussed in  mom detail in the fol- 
lowing paragraphs. 

--pt- 
For an internal interrupt acknowledge to occur, the 

following conditions must be met: 

~ U P T r C K N O W L E D O E  
The rssponse of an Interrupt Handler to a bus inter- 

rupt request is an interrupt acknowledge cycle. The 
IACKcycle is initiated in the MC68153 by receiving 
low. R@i, A1, AZ, A3 are latched, and the interrupt level 
on line A1-A3 is compared with any interrupt requests 
pending in the chip. Further activity can be one of four 
cases: 

1. No further action required - This occurs if 
is not asserted. Asserting only starts the BIM 
activity. If t-y chain signal never reaches the 
MC6815.3 IIACKIN is not asserted), another Inter- 
rupter has responded - to the lACK cycle. The cycle 
will end, the chip IACK is negated, and no addi- 
tional action is required. 

2. Pass on the interrupt acknowledge daisy chain - 
For this case, lACKlN input is asserted by the pre- 
ceding daisy chain Interrupter, end IACKOUT out- 
put is in turn asserted. The daisy chain signal is 
passed on when no interrupts are pending on a 
matching level or when any possible interrupts are 
disabled. The Interrupt Enable (IRE) bit of a control 
register can disable any interrupt requests, and in 
turn. any possible matches. 

- 
3. Respond internally - For this case. IACKIN is as- 

serted and a match is tound. The MC68153 com- 
pletes the IACK cycle by supplying an interrupt 
vector from the proper vector register followed by - 
a DTACK signal asserted. IACKOUT is not asserted 
because the interrupt acknowledge cycle is com- 
pleted by this device. 
For the MC68153 to respond in this mode of op- 
eration. the EXTERNAUINTERNAL control register 
bit fX/m) must be zero. For each source of interrupt 
request, the associated control register determines 
the BIM response to an IACK cycle, and the X/iN 

- 
1. One or more device interrupt inputs l m I N T 3 )  

has been asserted and corresponding control bit 
IRE value is one. 

2. asserted. 

3. A match exists between IA3, A2, A l l  and the 112, 
L1, LO1 f i l d  of an enabled. requesting control reg- 
ister. If two or mare devices are requesting at the 
same interrupt level, preference is given to the - 
highest number requester, that is. lNT3 has highest - 
priority end INTO has lowest. 

4. Control register bit X/N of matching interrupt 
source must be zero. 

5. asserted. 

The internal interrupt acknowledge cycle timing is 
shown in Figure 10. The &bit interrupt acknowledge 
vecior is presented to the data bus and is as- 
serted. - Note also that INTALO and INTALI are valid end 
INTAE is asserted during this cycle although they would 
normally not be used. The cycle is terminated (data and 

released) after is negated. 
During the IACK cycle, the INTERRUPT AUTOCLEAR 

control bit (IRAC) comes into play. If the IRAC = one 
forthe responding interrupt source, the INTERRUPT EN- 
ABLE (IRE) bit 1s automaticallv cleared durino the IACK 
cycle, thus disabling the asskiated interruptinput and 
any output asserted due to this interrupt input. 
Before another interrupt can be requested from this 
sourca. IRE must be set to one by writing to the control 
register. 

Note that is not asserted because this de- 
vice is responding to the IACK and does not pass the 
daisy chain signal on. Also, new device interrupt re- -- - 
quests occurring on INTO-INT3 after IACK is asserted 
are locked out to prevent any race conditions on the 
daisy chain. 
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RGURE 10 - INTERRUPT ACKNOWLEDGE CYCLE - INTERNAL VECTOR 

CLK 

A3-A1 

- 
IACK 

- 
IACKIN 

D7-W 

- 
DTACK 

- 
INTAE 

INTALO. INTAL1 

- 
IRQX 

I 

I ' I  

External Interrupt Acknowledge 
For an enernal interrupt acknowledge, the same con- 

ditions as listed above are met with one exception. Con- 
trol register bit  XI^ of matching interrupt source must 
be set to one. The timing is shown in Figure 11. For this - 
cycle, the interrupt vector and DTACK must be supplied 
by an external device, INTAE is asserted indicating that 
INTALO and INTALl are valid. The external device can 
use these signals to enable the vector and DTACK. The - 
cycle is terminated after IACK is negated. 

The IRAC control bit acts in the external interrupt ac- 
knowledge the same as described for the internal re- 
sponse (see above). Also, IACKOUT is not asserted and 
new device interrupts are disabled for reasons dis- 
cussed above. 

Pass On l4CK Daisy Chain 
If the MC68153 has no interrupt request pending at 

the same level as the interrupt acknowledge, the IACK 
daisy chain signal is passed on to the next device if - 
IACKIN is asserted. The following conditions are thus 
met: 

1. lACK asserted. 
2. No match exists between lA3. A2. A l l  and the (L2. 

L1, LO] field of an enabled, requesting control reg- 
ister. - 

3. IACKIN is asserted. 
IACKOUTisasserted if theseconditionsarevalid. This 

output drives IACKIN of the next Interrupter on the daisy 
chain, passing the signal along. Figure 12 shows the 
timing for this case. IACKOUT is negated after iE% is 
negated. 
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FlGURE 11 - INTERRUPT ACKNOWLEDGE CYCLE - EXTERNAL VECTOR 

CLK 

&A1 

- 
IACK 

- 
IACKIN 

- 
INTAE 

INTALO, INTALl 
I 

Interrupt Acknowledge Level Out Valid 

I I 

FIGURE 12 - INTERRUPT ACKNOWLEDGE CYCLE - 

CLK 

&A1 Address Valid 

IACK -- 
- 
IACKIN 

- 
IACKOUT /- 
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CONTROL REGISTER FLAGS 
Each control register contains a Flag bit (F) and a Flag 

Auto-Clear bit IFAC). Both bits can be read or altered 
via a register write without affecting the interrupt op- 
eration of the device. The Flag is useful as a status 
indicator for resource management and as a semaphor 
in  multitasking or multiprocessor systems. Flag IF) is 
located in bit position 7 and can be used with the 
MC68000 Test and Set iTAS) instruction. 

The Flag Auto-Clear (FAC) is used to manipulate the 

RESET 
There is no reset input,owever, - a chip reset is ac- 

tivated by asserting both CS and IACK simultaneously 
(Figure 13). These inputs should be held low for a min- 
imum of two clock cycles for a full reset function. The 
control registers are reset to all zeroes and the Vector 
Registers are set to a value of $OF. This vector value is 
the uninitialized vector for the MC68000. See the 
MC680M) Users Manual for more details on this vector. 

CLOCK 
Flag bit. l f the Flag is set to one and the FAC is also one, The chip clock is required for internal operation to 
an interruot acknowledae cvcle to the associated inter- occur. Tvoical freauencv is 16 MHz in VMEbus and 
rupt source clears the Fiag bit. This feature is useful in  VERSA^;; applications derived from the system clock. 
determining the interrupt status and passing messages. Any frequency can be used, however, up to 25 MHz 

(Figure 14). 

FIGURE 13 -RESET 

CLK 

- 
I AK 

- 
cs 

FIGURE 14 - CLOCK WAVEFORM 
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Number 

TABLE 1 
AC SPEClRUllONS 
(Vcc = 5.0 V =5%, TA = O T  to 71PC) 

- 

ChaRReriRiC 

m. A 1 4 3  Valid to E Low (%up Timel - 
CS Low to m. A 1 4 3  lnvalid (Hold Timel -. -. ~ - 
CS Low to C L K ' H ~ ~ ~  (%up Time) 
CLK High to s u l  Valid (Delay1 
CLK High to DTACK Low (Delay) 

Low-High - 
CS Hiah to DTACK High (Delay) - - 
CS High to O m  Out &lid (Hold Time) - 
CS High to  e t a  Oegh- lmpedanw (Hold Time) - 
CS High to CS or IACK Low 

Dns In Valid m E Low (Setup Time1 
Low to Data In Invalid (Hold Tima) - 

DTACK High to Data Out Hiph-lm~adance - 
IACK Lowto C L K h  (5stupTime) 
A 1 4 3  Valid to IACK Low (Setup Time) 
- 
IACK Low to A1-A3 lnvalid (Hold Time) 

Low to CLK High (Setup Time) 
CLK High to W u t  Valid (Delay) 
CLK High to E K  Low (Delay) 
CLK High to INTAE Low (Delay1 
- - 
DTACK Low to E l N  High - 
DTACK Low to IACK High - 
IACK High to D m  Out lnvalid (Hold Time) - 
IACK High to E u t  High lmpsdanw (Delay) - 
IACK High to DTACK High (Delay) - - 
IACK High to INTAE H i g h E y l  
INTALO. INTALl Valid to INTAE Low (Setup Time) 

High to&TALO, INTALl lnvalid (Hold Timel - 
IACK High to !R& High(Delay) - 
IACK High to IACK or CS Low 

CLK High to r m o w  (Delay) - 
IACKIN Low to IACKOUT Low (Delayl - 
IACKOUT Low to IACKIN. IACK Hioh - 
IACK H i g h s  ~ACKOUT High   ela ail - 
IACK and CS both Low to CLK High (Setup Timel 

CLK High to EK o r E H i g h  (Hold Time1 - 
IACK or E High to IACK and CS High (Skew) 
Clock Rise Time 
Clock Fall Time 
Clock High Time 

Clock Low Time 
Clock Period 

- 
Min - 
10 
5.0 
15 
- - 
0 
- 
0 
- 
20 

10 
5.0 
- 
15 
10 

5.0 
15 
- 
- - 
0 
0 
0 - - 
- 
1.0 
1 .o 
- 
20 

- 
- 
0 
- 
15 

0 
- 
- 
- 
20 

20 
40 - 

Units t 

ns 
CLK Per 
CLK Per 

ns 
ns 

ns 
ns 
ns 
ns 
ns 

ns 
CLK Per 

ns 
ns 
ns 

ns 

mr: 
1. mi. ~paeif iution only applies if tha VBlM had mmpleted all opemions initietedbytheEious bus cycle when m ~ m  w v  mn ted .  Follaing 
I mmd bus w e .  .I1 opemione are mmpleted within 2+sycleE dler CS or IACK have been negatad. If IACK or CS is w a n e d  pior lo 
mmpletion of these operations, the new cycle. and hence. DTACK is postponed. 

nth. WX. UCI(IN or -up time is violated. may ba asserted as sham, or may b. esuned om elect cycle later 1i.e. will not be 
m n i z e d  until the nsn rising edge of the clockl. 

2. kum.6 t h a  3 he. been met. 
3. k u m e r  that 14 end 17 have both h n  met. - 
4. Assums met 14 h~ been met. llAcrtouT unnm go la prior l o  IACKlN goinp la) 

~ s s u m n  that 14 h u  been m a  and IAtl(lN has been low for at l u s t  the amwnt of time spnified by 33. 
3 is me minimum skew b w n  the Ian moment when both and are assened l o  when bDth are negated, l o  insure that an lccerr cycle 
is wl uninPrnionally maned. 
m u m a  no other WG inpur is caur in~ to b. drivsn low. - 

8. In non-dairy chain systems. IACKIN may be tied low. 
9. Failure to men this spae. causes RESET to be ignored for 1 clock period. k is then necessary to k w  there signals low for 3 clock periods instead 

of 2. 
10. DII1.y time is specified from Input signal l o  Open-Collector Outpa pulled High thru ?.OW rsaistor to +6.5 V. 
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OUTLINE DIMENSIONS 

CASE 711-03 
PLASTIC PACKAGE 

CASE 734-04 
CERAMIC PACKAGE 

1. For reliable system operaflon %he maximum allowable lunnlon temperalure I T j l  for plast#c encaprulaled packager has been lhmated to + IWC. 
Exceeding this lhw will accellerate "wear-out" mechanisms asaos8atad with mdvrtry rfandard assembly methods m n g  thermosonic ball bondr to 
attach gold IApl  bond wrre to aluminum (Al l  bond pads on the dle surface 

2. At TJ = 1 w C ,  time to 0.1% falure due to ArrAl lnrerconnecl = 8.920 Hours. 

TYPICAL THERMAL CHARACTERISTICS 

- @ MOTOROLA Semiconductor Products bc .  

Package 

L Suf f lx  
P Sufflxl 

w 
BOX 20912 PHOENIX. ARIZONA 85036. A SUBSIDIARY OF MOTOROLA INC - 

,. . ~ ,,:~:= ,, ,,. L . ~  :mn.- ..- <:.&m ~ ~ 

c ~ .  

B-16 

NOTES 

BJA lJunRion to Ambient) 
Still Air 

40°C W 
35°C W 

Junction Tempmmturs 
Still Air Co 704: Ambient 

147°C 
137°C 
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Microprocessor Products 

DESCRIPTION 
The SCB68430 Direct Memw Access 
Interlace (DMAI) is a single channel 
interface circuit which is intended to 
complement the performance and archi- 
tectural capabilities of the SCNB8000 
microprocessor. The DMAI functions by 
transfening a series of operands (data) 
between memoly and a device: operand 
shes may be byte, word. or long word. A 
Mock is a sequence of operands: the 
number of operands in the Mock is 
determined by a transfer count stored 
within the DMAI. The SCB68430 can be 
programmed to utilize single cycle (cycle 
stealing) or burst data transfers. 

The DMAI provides two interfaces. The 
microprocessor interface is fully compat- 
ible with the SCN68000 microprocessor. 
The device interface includes lines for 
requesting, acknowledging, controlling. 
and timing the data transfers. The DMAI 
is a singlechannel subset of tha orher 
68000 family DMA controllers (68440 
and 68450). It is software compatible 
with these devices and provides simllar 
interfacing signals to both the system 
bus and the device. 

The SCB68430 is constructed using 
Signetics ISL bipolar technology. 

I 
SCB68430 
Direct Memory Access 
Interface (DMAI) 
Preliminary Specification 

FEATURES PIN CONFIGURATION 
Bus compstible wlth SCN68000 
mlcroprocsuor 
Software compatible wm omcr 
68K family DMA wntrollers 
Single addmrs transfers 

8 Cyde steal and bunt mode 
operation 

8 Bus arbitration daisy chain 
Automatic rerun on bus error 

8 Supports 32-bit transfers for VME 
bus 
Supports SCN68WO vectored 
Interrupts 
ZGblt address counter 
16-blt transfer counter 
Maxlmum transfer rate of 5 
Mbytes per second 
Signetics ISL bipolar technology 

n FWtfm 
I NC 
2 DBENN 
3 OWNN 
4 DTACKN 
5 CSN 
6 ASN 
7 W S N  
8 IRON 
9 UOSN 

10 RlWN 
11 IACKN 
12 BGN 

I: $? 
I5 v 
16 &UTN 
I7 BGACIN 
18 BRN 

Ph C d i o n  
19 nu 
20 W N E N  
21 RDYN 
22 ACKN 
23 DTCN 
21 REON 
25 RERUNN 
26 RESETN 
21 NC 
28 D15/*23 
29 D l l l A 2 2  
30 D131A71 
31 O l Z l U O  
32 01IlA1S 
33 OlWA16 
3. rn IA17 
35 DBlh56 
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Sbnefics Microprocenor Products Reiiminorv Specihfion 

Direct Memory Access Interface (DMAI) SCB68430 

BLOCK DIAGRAM 

I CONTROL 
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Slgnelics Microprocerror Products Preliminary Specilicotim 
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PIN DESCRIPTION 

MNEMONIC 

At-A7 

A8 - A231 
DO-Dl5 

ASN 

UDSN 

LDSN 

RlWN 

CSN 

DTACKN 

RESETN 

CLK 

IRON 

IACKN 

ERN 

BGN 

'IN NC DESCRIPTION 

Addreaa Urns: Active hiih, three-state. tn the MPU mode, these low order address lines s p e w  whict 
internal register of the DMAl is being accessed. In DMA mode. A1 - A7 are ouputs w t i ~ h  provide the low orde 
address bits of the location k i n g  accessed. Threestated in IDLE Mode. 

AddmulData U n e r  Aclive hiah. three-state. TMse lines are time multiolexed lor data and address leads 
~~~ - - 

The lines OWNN. RWN. CSN. &I LBENN are used to control the dem;ltiplexing of the address and dat; 
usina external circuitry. In MPU mode. the heirectbnal data lines (DO -D15) are used to transfer datl 
between the MPU and the DMAI. In the DMA mode. A8 - A23 Ffovide the high order address bits of tht 
l o c a h  being accessed. Three-slated in IDLE mode. 

A d d m u  Strobe: A r n e  !ow, thr8.z-state. In MPU and IDLE modes. ASN is an input wt i ih indicates that tht 
cwent bus master has placed a valid address m the bus. It is monitored by the DMAl during bus arbitration k 
ascerlain that the peviars bus master has completed the current bus cycte. In DMA mode, it is an oulpu 
indicating that ttw DMAl has placed a valid address on the bus. 

Upper Data S tok .  Active W, three-shte. In MPU and IDLE modes. UDSN is an input which indicates tha 
the upper data byie of the addressed word is being addressed. In DMA mode, it is an wtput with the same 
meaning. 

Lower Data Strobe: Aciie low, three-state. In MPU and IDLE modes. LDSN is an input which indicates thal 
the lower data byte of the addressed word is being addressed. In DMA mode, it is an output with the sam6 
meaning. 

ReadlWllte: Actlve high tor read, low for w"te, three-state. In MPU mode. RlWN is an input which controlr 
1 b  direction of data flow through the DMAl's inputloutprt data bus interlace and, if required through ar 
external data bus bufler. RIWN high causes the DMAl to place the data from the addressed register on thc 
data bus, die RlWN low causes the DMAl to accept data from lh+ data bus. In DMA mode. RlWN is ar 
Wlput 10 memory and 110 controllers indicating the typa of bus cycle. It is held three-stated during IDLE 
mode. 

Chlp me& Active (ow. When bw. places the M A 1  into the M W  mode. This input signal is used to selea 
the DMAl for programmed dala transfers. These transfers take place over DO - Dl5 as conlrolled by the 
RlWN and At -A7 inputs. The DMAl is deselected when CSN is high. CSN is ignored during DMA mode. 

Data Transfer Acknowledge: Active low. three-state. In MPU mode. DTACKN is asserled on a write cycle la 
indicate that the data on the bus has been latched, and on a read cycle or interrupt acknowledge cycle ta 
indicate that valid dala is present on the bus. The signal is negated (driven high) when completion of the cycle 
is indicated by negation of the CSN or IACKN input, and returns lo the inactive third state a short tim afler it is 
negated. In DMA Mode. DTACKN is an input monitored by the DMAl lo determine when the addressed device 
(memory) has latched the data (write cycle) or put valid data on the bus (read cycle). 

Master Reset: Active low. Assenion of this pin clears internal Control registers (Sea table 1). initializes the 
interrupt vector register lo H'OF', and sets the status register to the default value 
E'WOO OOOX', where X is the slate of RDYN. All bidirectional 110 lines are three-stated and the DMAl is placed 
in the IDLE mode. 

Clock: Active hgh. Usually the system clock, but may be any clock meeting the electrical Specifications. Used 
by the DMAl to synchronize device functions and external wntroi lines, and may not be gated on at any time. 

Interrupt Request Active low, open collector. This output is asserted, it inlerrupls are enabled, upon end of 
transfer, on occurrence of a bus error. and on receipt of an abort from the MPU. The CPU can read the status 
register W determine the interrupting condition(s), or can respond with an interrupt acknowledge cycle to 
caure the DMAl to wtput an mterrupt vector on the data bus. 

Interrupt Acknowledge: A c t ~ e  low. When ass&ed, indicates that the cunenl cycle is an interrupt 
acknowledge cycle. The DMAl normally responds by placing the contents of the interrupt vector register on 
the data bus and asselling DTACKN. IACKN is not serviced it DMAl has not generated an interrupt 
request. 

Bus Request Active low, open collector. ERN is asserted by the DMAl to request ownership of the bus after 
a DMA request is sensed on the REON input from the 110 device. It is negated when the bus has been 
granted (BGN low) and BGACKN has been asserled, or, in burst DMA request mode. if the 110 device 
negates its request at least one clock cycle before BGACKN is asserted. 

Bus Grant: Active low. BGN indicates to the DMAl that it is to be the next bus master. This signal is originated 
by the MPU and ormaoated ria a daisy chain or other Drioritization mechanism. After BGN is asserted. the 

~ - - ~  . 
DMAI wails until DTACKN. ASN, and BGACKN have become inactive before assuming ownership of the bus 
by asserting BGACKN. 
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PIN DESCRlPTlOi 

BGOUTN 

BGACKN 

RERUNN 

REON 

ACKN 

RDYN 

DTCN 

WNEN 

OWNN 

DBENN 

DESCRIPTION 

Bus Grant Outpul: Active low. Daisy chain OutpUt which is assened by the DMAl when BGN is arserted a ~ :  
the DMAI does not have a bus request pending. 

Bus Grant Admowledge Aclwe law, three-state. As an input. BGACKN is monitored bv the DMAI durino the 
bus amtrabon cycle to de tmne  when ( can assume wuws4mp ot lhe bw ~BGACKN negated) In ~MP 
mode. 11 IS assefled by the DMAl U, m t e  that 11 6 the bus master Three-stated m MPU and IDLE modes 

Ram:  Active low. This input is asmied by external error detect loaic to indicate a bw ermr. In DMA mode. 
 he DMAI WQS operation and t i v ~ ~ s t b t e i  the data, address. and k ~nes. except BGACKN. 11 re&& 
halted unW RERUNN Decomes inacbve. and (hen re-ums the last bus cycle. If RERUNN is asserted W n .  the 
DMAl sets Uw ERR bit in lhe status reoister. stDDs W A  oneration. Weass lhe bus. and intermots w t 1  il ~ ~ - . 

-7 -- -. - -. -, .~ 
htermpcs are eMMed, responding w& a in(& Vactorwhenl~CK~ is a m e d .  Not monitored in 
MPU and IDLE modes. 

DMA Reqwat: Active bw. This input from Vw, 110 device requests w v k a  from the DMAI and c a w s  the 
DMAI to request control of the bus. In bwst mode, the input is lael sensitive, and the DMAl releases the bus 
after REON is negated end the current DMA cyde is completed. In cycle steal mode. the REON input is 
negative edge trigpered. A nege&e going edge must occu at least one clock cycle before DTCN is asserted 
to accomplish contmuws transfer cycles but nd earlier than beginning oi master cycle. 

DMA Request Acknowledge: Active low. ACKN is a m e d  by the DMAl to indicate thal it has gained the 
bus and the requested bus cycle is now baginning. U is aasSned at lhe bqinning ot every bus cyde after ASN 
has been assened, and is negated at the end of e w  bus cycle. 

DevlM Re* Actwe bw. RDYN is asserted by the requesting device to indicate to the DMAl that valid data 
has either been stared or put on lhe bus. If negated, it indicates that the data has not been stored or 
presented, cawing the DMAl to enter wait states. RDYN can be held low continuously if the device is fast 
enough so that wsit sates are not required. 

Dew Tmrfer Complete Active bw. In W A  mode, DTCN is asmed by the DMAl to indicate to the 
d e v i i  that the requested data transfer is onnplete. On a mite to memory opera%, it indicates lhat the data 
prwided by the device has been successMly stored. On a read lmm memay operatan, ii indicates to the 
device that the data horn memory is pesent on the data bus and shwld be latched. 

Darn: Aclive low. open collector. As an Output. DONEN is asserted by the DMAI concunent with the ACKN 
output tO indicate to the d d i  bat the transfer coun( is exhausted and that the DMAl's opention is 
completed as a result of that transfer. As an input it asserted by the device betore the transfer count became 
zero, it causes the DMAi to abod service and generate an interrupt request, if interrupts are enabled. 

Own: Active Wow, open collector. This outpuf is asserted by DMAI during the DMA mode to indicate bus 
mnslersh'b. It can be used to enable external addreddata Md control buffers. Inactive in MPU and IDLE 
modes. 

Data B w  Embk: Active low. open collector. A s w e d  by the DMAl when CSN is asserted or when IACKN is 
aswmd and the WAI has an interrupt request pending.-can be used to enable bidieclhnal data buffers I& 
W - D15. lnective in IDLE and DMA mode. 

Parer Supply: +5 volt pawr input 

Power Supply: + 1.5 volt power input. 

PIN DESCRIPTION 
The Pin Desoiplion taMe descfitx~s the func- 
cion of each of Vw, pins of the DMAi. Signal 
names ending in 'N' are acliue low. All 0% 

Signals are active hign. In the descriptions. 
'MPU mode' W~TS to the slate when the 
W A l  is CMp selected. The term 'DMA mode' 
refers to the state when the DMAl assumes 
ownership cd the bus. The DMAl is in the 
'IDLE mode' at all other times. 

tn this date sheet signals are discussed using 
the terms 'actwe' and 'inactive' or 'assened' 
and 'negated' independent of whether the 
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signal is a t i i e  in the high (logic one) slate or 
the low (W zero) state. Refer to the individ- 
ual pin descriplions tor the Wmition of the 
active level of each signal. 

REGISTERS AND COUNTERS 
Register Map 
The internal accessible register organization 
Of the DMAl is shown in raMe 1. The following 
Nles apply to all registers: 
1. A read from a resewed location in the 

map results in a read from the 'null 

register'. The null register returns all mes 
for data and results m a mma l  bus wcle. 
A mite to one of these locations results 
in a m I  bus cycle but no write oaurs. 

2. Unused bits of a defined register are read 
as indicated in the reaister desui~tiwnr. 

3. AII registers are a&essabte as &bit 
quantities. To facilitate operation wilh the 
68K MOVEP ins lm lh ,  addresses are 
ordered such mat certain sets of regis- 
ters may also be accessed as wwds w 
tong Wds.  
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The operation of the DMAI is programmed by bits are mapped in bit positions equivalent to ters, although they have no elfect in the 
writing control words into the appropriate where they are located in the register map of DMAI. When a register is read, the defaull 
registers. Operational feedback is provided the other devices. Bits which are used in the value is returned regardless of the value used 
via status registers which can be read by the other devices but not in the OMAl are as- when the register is programmed. The default 
CPU. The contents of certain control and signed default values. If upward compatibility value is indicated by '(x)' in unused t i t  mi. 
Status resisters are initialized on RESET. to the other controllers is required, the Dro- lions in the register formats. which are illus. . 

TO provide compatibility with the other 68K 
grammer should use these default values traled in tabls2. 
when writing the control words to the regis- 

family DMA controllers. Control and status 

Table 1. DMAI  ADDRESS MAP 

ADDRESS  BITS',^ 
7 6 5 4 3 2 1 0  

d d O O O O O O  
d d O O O 0 O l  
d d O O O O l O  
d d O O O 0 1  l 
d d O O O l O O  
d d 0 0 0 1 0 1  
d d O O O l I O  
d d O O O l l l  
d d 0 0 1 0 0 0  
d d O O l O O l  
d d O O l O l O  
d d O O l O l 1  
d d O 0 l I O O  
d d O O l l O l  
d d O O l l t O  
d d 0 0 1 1 1 1  
d d O I d d d d  
d d l 0 O O d d  
d d l O O l O O  
d d 1 0 0 1 0 1  
d d l O O l l O  
d d l O O l l l  
d d l O l O d d  
d d l O l  1 0 0  
d d l O l l O l  
d d l O l l l O  
d d l O l l l l  
d d l  l d d d d  

ACRONYM 

CSR 
CER 

DCR 
OCR 
SCR 
CCR 

MTCH 
MTCL 
MACH 

MACMH 
MACML 
MACL 

IVR 

IVR 

CPR 

Channel Error ~ e ~ i i t e r  
Reserved 
Reserved 
Device Control Register 
Operation Control Register 
Sequence Control Register 
Channel Control Regster 
Reserved 
Reserved 
Memory Transfer Counter High 
Memory Transler Counter Low 
Memory Address Counter High 
Memory Address Counter Middle High 
Memory Address Counter Middle Low 
Memory Address Counter Low 
Resewed 
Reserved 
Reserved 
Interrupt Vecfor Reg~ster - Normal 
Reserved 
Interrupt Vector Register - Error 
Reserved 
Reserved 
Channel Priority Register 
Reserved 
Reserved 
Reserved 

REGISTER NAME 

R 

RIW 
RIW 
R/W4 
RIW 

RIW 
RIW 
RIW" 
RIW 
RIW 
RIW 

RIW 

RIW 

RIW~ 

MODE 

I 
3TES: 
A0 - 0 101 UDSN asserted, A0 - I lo( LDSN assened 

Channel Status Register I RIW~ 

1. 
2. I d '  desQnales don't care 

AFFECTED BY RESET 

Yes 
Yes 

Yes 
Yes 
NO 
Yes 

Yes 

Yes 

3. A wile to this reoister mav oarfarm a status resettlno Owratton - . . - .  
4. This register is a dummy reglrter present only lo provde compar~bl#ly wllh other 68K lamoly DMA nxltrol!eers. A w t e  to this <egirter has ro elfecl on 

the DMAI. 

Table 2. REGISTER BIT FORMATS 

DEVICE CONTROL REGISTER 
BIT15 BIT14 

DCR 

REQUEST EXTERNAL I 
MODE NOT USED I NOT USED 

1 =CYCLE 
STEAL 

NOT USED 
(1) 

NOT USED 
r) 

'Should be programmed as '0' for SIZE (OCR[5:4]) = 00 and as '1' otherwise. When read, the value of thts bit 
is OCR[S]. .OR.OCR[4]. 
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OPERATION CONTROL REGISTER (OCR) 
BIT07 BIT06 BIT05 BIT04 BIT03 BIT02 BIT01 BlTW 

~OIRECTION I I OPERAND SIZE I I I I 1 

OCR 

I 
- -.- 

W = BYTE 1 .. 
DEV NOT USED 01 =WORD (16 BIT) NOT USED NOT USED NOT USED NOT USED 

fO=LONGWORD. I (0) 1 0 1 (1) I (0) 
11 = WORD 132-Bin' 

I I I I I 
'Long woid and 32-bil word modes are not supported by 68440. 32-bit word mode is not supponed by 68450. 

SEOUENCE CONTROL REGISTER (SCR) 
BIT15 BIT14 BIT13 81112 BIT11 BIT~O BIT09 BIT08 

I I I I 

SCR 

CHANNEL STATUS REGISTER ICSR) 

CHANNEL CONTROL REGISTER (CCR) 
BIT07 BIT06 BIT05 BIT04 BIT03 BIT02 BIT01 BlTW 

CSR 

NOT USED 
(0) 

CCR 

NOT USED 
(0) 

START 

O=NO 
1 =YES 

- . - .  .-- -, 
BIT15 BIT14 BIT13 BIT12 BIT11 BIT10 BIT09 BIT08 

CHANNEL PRIORITY REGISTER (CPR) 
BIT07 BIT06 BIT05 BIT04 BITW BIT02 BIT01 BlTW 

I I I I 

CHANNEL 
OPERATION 
COMPLETE 

O=NO 
1 =YES 

. 

CHANNEL ERROR REGISTER (CER) 
BIT07 Elm6 BITE BIT04 BIT03 BIT02 BIT01 BlTW 

NOT USED 
(0) 

NOT USED 
(0) 

CER 

Device Control Register (DCR) 

NOTUSED 
(0) 

CPR 

I151 External Request Mode 
This bi selects whether the DMAI operates in 
burst or cycle steal mode. 
0 Burst mode. This mode allows a device 

to request the transfer of multiple oper- 
ands using consecutive bus cycles. In 

NOT USED 
(0) 

NOT USED 
(0) 

NOT USED 
(0) 

ths mode the request (REON) lme is an 
actwe low onput whlch 15 asserted by the 

NORMAL 
DEVICE 

TERMINATE 

OzNO 
1 =YES 

NOT USED 
(0) 

device to request an operand transfer. 

NOT USED 
(0) 

SOFTWARE 
ABORT 

01 NO 
l=YES 

NOT USED 
(0) 

The DMAI services the request by arb- 
M i n g  for the bus, obtaining the bus, and 
notifying the peripheral by asserting the 
acknowledge (ACKN) output. If the re- 
quest line is active when the DMAl as- 
serts ACKN, and remains a c t i  a1 least 
until the DMAl asserts device transfer 
complete (DTCN). the DMAl recognizes a 
valid request for another operand, which 
will be transtmed during the next bus 
cycle. If the request line is negated be- 

O=NO 
l=YES 

NOT USED 
(0) 

fore the DMAI asserts DTCN, the DMAI 
rellnqdshes the bus and waits for the 
next request bul the current transfer will 
be completed. 
Cycb steal mode. In his mode, the 
device requests an operand transfer by 
Generating a falling edge on the request 
(REON) line. The DMAl services the 
request by arbitrating tor the bus. obtain- 
ing the bus, and notilying the peripheral 
by assening the acknowledge (ACKN) 

NOT USED 
(1) 

INTERRUPT 
ENABLE 

O=NO 
l=YES 

NOT USED 
to) 
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CHANNEL 
ACTIVE 

O=ND 
1 = YES 

ERROR CODE 

00000 = NO ERROR 
01001 =BUS ERROR 
10001 = SOFTWARE ABORT 

NOT USED 
(0) 

NOT USED 
(0) 

NOT USED 
(0) 

NOT USED 
(0) 

NOT USED 
(0) 

NOT USED 
(0) 

NOT USED 
(0) 

NOT USED 
(0) 

NOT USED 
(0) 

NOT USED 
(0) 

- 
READY 
INPUT 
STATE 

O =  LOW 
1 =HIGH 

NOT USED 
(0) 

NOT USED 
(0) 

NOT USED 
(0) 
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output. The request line must be in the 
inactive state for at least one clock cycle 
helore a request is made. AHer a request 
has been asserted, it must remain at the 
assdon k e l  for at least one W k  
W. If mtnw request is received be- 
lore the first w a n d  part of a former 
reguest is scknowledged, me second 
r q m s l b  not recognized. Namatly, the 
DMAl will relinquish Me bus after swfvic- 
in9 a vaGi request. Howwver. I the device 
germrates a new request before the 
DMUassmtsDTCNforthelastoperand 
part. (he DMAl will retain owner* of 
thebusendthetrequestwillbererviced 
bslae the bus is relinquished. 

Operatlon Control Register 
( O W  
171 ~nctlon 
0 Transfer is fmm memory to device. 
1 Transfer is from device to memory. 

[%*I Operand Slxe 
The pogramming of these bits determine 
rvhether UDSN. LDSN. or both are generated 
during the Vanster cycle and the increment by 
which the memory address munter (MAC) is 
changed in each transfer cycle. 
w Byte. The operand size is 8 bb. The 

MAC is imremented by ~ n e  afler each 
operand transfer. If the LSB of the MAC 
is a '0'. UDSN is asserted during the 
transfer. If me LSB of a MAC is a '1'. 
!DSN is assened during the transfer. m e  
transfer counter decrements by one be- 
fore each byte is transferred. 

01 Word. The operand size is 16 bits. The 
MAC is inaemented bv two afler each 
~ p ~ ~ t n d  transie.  he V& 01 the LSB 01 

the MAC is iqnored and both UDSN and 
LOSN are a rmed during the tramfer. 
The transfer munter decrements by one 
bfore wach word Is transferred. 

10 Long d. The omrand size is 32 W. 
 he-operand is bansfened as fm, t ~ t  
words. The MAC is btcremented by trro 
afler each 1 6 M  word is transferred. The 
value of the LSB of the MAC is ignored 
and bolh UDSN and LOSN are aSSBi(ed 
duriw the transfer. The transfer cwnter 
decrcknts by one before Me entire long 
word is transferred. Note that this mode 
is n n  implemented m me 68440. 

t 1 DwMe word. The operand size is 32 bits. 
The operand is bansfened as a siylle 
32-M word. The MAC is ifwemented by 
four alter each operand transfer. The 
value of the Mo LSBs of the MAC is 
ignored (me At wtput will always be a 
zero in this mode) and both UDSN and 
LDSN are asserted during the transfer. 
The transfer counter deaemena by one 
before the double word is translerred. 
Note that this mode is not implemented 
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tn me 68440 or 68450; it is included in the 
DMAl to supjmi VME bus operations. 

Sequence Control Register 
(SCR) 
This register serwts no function in the DMAI. 
It is included only to povkiw compatibility with 
the pogrammiq for me 68440 and 68450 
DMA conVoHers. 

Channel Control Register (CCR) 

m sult w n  
o No stan pending. 
1 Start operation. The start bit is set to 

Miate operation of the DMAI. The mem- 
oiy address counter and the memw 
transfer carntfx should have been pr& 
wsly initiilized, and all bits of the chan- 
nel status register (CSR) shMlld haw 
previously been reset The OMAl initiates 
operaion by clearing any pending r e  
quests, clearing the start bii and seniyl 
the c h a d  acfw bit in the CSR. The 
DMAl is then ready to receive requests 
lcf an operation. The channel cannot be 
slarted il any 01 the internal status bits in 
the CSR (CSR[lS:II]) have not been 
cleared. 
Ap~startcamKnberesetbyawrile 
to the register. START can be cleared 
onb by the DMAl when a starb operation 
or b y  senmg the sollware aborl bit 
(rnI41). 

141 Software Abort 
0 Do not abort. 
1 Abort Operation. Selling this bit termi- 

nates the current operation of me OMAI 
and places it m the IDLE slate. The 
channel opwahn complete and error 
bb in the CSR are set. the channel 
actbe bit in the CSR is reset, and an 
ABORT ERROR condition is signal& in 
the CER. Sellhg this bit c a w  a pen& 
ing start to be reset. 

[3] h t N p t  Emble 
0 Intenupts not enabled. 
1 Enable interrupts. An interrupt request is 

generated if the channel Operation corn 
plete bil In me CSR is set. When (he 
IACKN inpn is asserted, me DMAl re- 
twns the m 1  m tmp t  vwctor I the 
w~bit in~CSRisnotset ,ortheenw 
intempt vector if error is swt. 

Channel Status Register (CSR) 
A read of his register pmvides the status of 
the DMAI. The COC. NOT, and ERR bits can 
be cleared by writing a '1' to the bit positions 
of the register which are to be cleared. Those 
bit pailions which are mitten with a '0' 
remain unalfected. 

[I51 Umnnel H I t i o n  Complete 
This bit is set foI(OVi the termination. 
whether s~ccesrhrl or noL of any DMAl 

Operation and indicates that the DMA transfer 
has wmpletad. This bit must be cleared to 
start another channel operation. 

[131 Normal Device T~mhu t t on  
This bit is set when the device terminates the 
DMAl operation by aJserting the CONEN line 
while the device was being acknowfedged. 
This bit must be deared to slarl another 
channel operation. 

[I21 Error 
This bit is used to report that lha DMAl's 
operatkm was terminated due to the w r -  
rence of an enor. The condition *vhich c a w  
the emx can be dalemined by reading the 
channel emn register (CER). mis bit must be 
W e d  to start another channel operation. 
When this bit is cleared. the CER is also 
cleared. 

[Ill Channel Active 
This bit is set afler the channel has baen 
Started and remains set until the channel 
Operation terminates. It is then automatically 
cleared by the DMAI. The bit is unalfected by 
me w i ~ e  operations. 

[q R ~ d y  Input State 
mls bR rellects the stale of the RDYN input 
at the time tha CSR is read. The bit is a 'D' it 
RDYN is low and a '1' il RDYN is high. This 
bit is unaflected by write or reset operations. 

Channel Error Register (CER) 
[4Sl] Error Code 
This fiild indicates the swrce of error when 
an ena  is indicated In CER(121. The contents 
of this reaister are cleared when CERllZl is - . . 
cleared 

OOOM) No error 

01001 BUS error. A bus error occuned dunng 
the last bus cycle generated by the 
DMAI. Sew rerun descnplron rn OPER- 
ATION rectwn 

10001 Sofhvare a m .  The dwne l  operatron 
was terminated by a software abort 
command. See CCR[4]. 

Channel Priority Register (CPR) 
This register saws no function in the DMAI. 
It is induded onh, to Provide Com~atibilitv with 
the pcgrammino f& the othe; 68K &ity 
DMA mntrollers. 

Memory Address Counter 
(MACH, MACMH, MACML, 
MACL) 
 he 32-bit memw address counter a used 
to program the memory location where the 
first Operand to be transfezred is located or is 
to be transferred to, depending on the direc- 
tion of transfer. The counter must be mitial- 
ized pwr to beginning the transfer of a block 
of data and then increments aulanaliitly 
depending on the operand length, as de- 
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The DMAl indicates that it wishes to become 
the bus master by asserting its bus request 
(BRN) artput This is a wire-ORed signal that 
indicates to the MPU that same external 
deviOe requires control of the bus. The pro- 
cessor is ecteaively at a h e r  priority level 
h n  external devices and will relinquish the 
bus alter R has mmpleted the last bus cycle it 
has started. The fmc8s.m puls the bus up 
for external arbitration by asserting its bus 
grant (BGN) wtplt. This signal may be routed 
through a daiky chain (such as provided by 
the DMAI) a mmugh ~ a n e  other porihl- 
encoded M. When the DMAl fIIaking 
the bus requen receives Vu, bus grant (mndi- 
cat& bj its BGN input being asserted). I( is to 
be the iexl  bus master. It iaiu until address 
strobe (ASN). data transfer acknowledge 
(DTACKN) and bus grant acknowledge 
(BGACKN) become inactive and then as- 
sumes Ownerrhip of the bus by asserting its 
own BGACKN wtput. The DMAl then ne- 
gates the BRN output and proceeds with the 
data transfer phase. Alter tMs phase is wm- 
pleted. the DMAl relinquishes bus ownership 
by negating the BGACKN wtput. 

In burst DMA mode. detection ot an active 
low request input after the DMAl operation 
has been started will begin the bus arbitration 
cycle However, it the &vice negates its 
request at least one clock cycle before the 
DMAl asserts BGACKN. the DMAl will negate 
its bus request and wilt not assume ownership 
Of the bus. 

Data Transfers 
The actual transfer of data between the 
memory and the device occurs during the 
data transfer phase. All transfers occur during 
a single cyck except in the case of long word 
operands, in which case two cycles are used 
to transfer the operand as two t6bit words. 
The transfers take place using a 'single 
address* wotoml: the DMAl addresses the . ~. 
memory via the bus addrm lines. while the 
device !s implidtly addressed via the acknowl- 
edge oulpuf. 

When a reguest is g%nerated wing the r e  
quest method programmed in Me wntrol 
redster. the DMAl obtains the bus and as- - .  
sens a c k m l e d p  to notify the device that a 
Vensfer is to take Dlace. The DMAI assens all 
S68000 bus cont;ol signals needed for the 
transfer and holds them until the device 
responds with ready. The bus Cycle then 
terminates m a l l y .  Ready may be tied low 
(assened) it the device is last wnugh. 

When the transfer is from memory to the 
W e .  data is valid when DTACKN is as- 
serted bv the memwv and remains valid until 
the datanstrobe(s) are negated. The assertion 
of DTCN from the DMAl can be used to latch 
the data, as the data strobes are not removed 

Jnnuarv 1986 

until one.half clock after the assertion Of BGACKN. so that it retains Ownership of the 
DTCN. bus. It remains halted until rerun becomes 

inactwe, and then re-tries the last bus cycle. 11 When the transfer is from device to memory, 
rerun is a ssaned again, the OMAl stops DMA 

tne data must be valid on the bus before the 
operation, releases the bus, sets the enor 

OMAl asserts the data strobe(s). The Wee 
and COC bi(s in the CSR, c,eam the actiive bit indicates valid data by asserting ready. The 
in the CSR, and the errw code in the 

DMAl then asserts the strobes and holds 
CER to indicate a bus 

them asserted until the m a m ~ v  accents the ~ , - -  
data, indicated by the asartion of DTACKN. While sbpped due to a%wrtnn of rerun. the 
The DMAl then aPferts DTCN and negates DMAl does not generate any bus vies and 
the data Strobes. will not honor any requests until it is removed. 

How-. the DMAl still recognizes requests. 
flow charts for these -atins are shown in 
fgures 1 and 2. Refer to the liming section for ERO~ Recovery Procedure 
the equivalent timing diagrams. ll an anor occurs during a DMA transfer such 

Operation Termination that the DMAl stops the DMA operation. 
information is available to the operating sys- 

Termination of the block transfer occurs un- 
der the. condiltons detailed below. 

tern tor an error recovery rwtine. 

The information available lo the operating 
Termtnal Count System consists of the memory address 
AS part Of each transfer Of an Operand' lhe 

counter, the m e m q  transfer counter. and 
OMAl lhe memoq transfer me control. status. and error registers. The 
counter. It this counter is dewemenled to DMAl decrements the memory 
zero* the werand is the last 'wand Of the 

counter betore attempting a DMA operation, 
block. The DMAl oPerab is mP le te  and it will the count ,,,inus 
notifis me device Of completion by asserting one of the attempted transfer.  he rnemwy 
lhe 'ONEN w ~ t  during the last Wrand 

address counter MI contain the address at 
transfer cycle. When the transfer MS been 

which the DMA was attempted, 
completed, the channel aclive bit in the CSR 
is cleared and the COC bit is sac unless an Reset 
error occurs. The reset input (RESETN) provides a means 

of resemng and Initializing the DMAl from an 
Devlce Termination 

emna l  w rce .  I f  the DMAl is a bus master 
The DMAl the state the OoNEN when reset is received, the DMAl relinquishes 
line while ackndedping a device transfer bus, Reset clears the controt and 
request. If the device the 

registers, sets all bits ot the s w s  register 
DMAI will terminate operalion aner the trans- 

except CSR[61 to zero, and initializes the 
ter of the w e n t  operand. When the Vansfer 

inlenupt to H.O.F. 
has been completed. the DMAl clears the' 
channel actiie bit and sets the COC and Interrupt8 
mrmat device termination bRs in the CSR. If The intenupt enable bit (CCR[3]) determines 
both the DMAl and me device assert DONEN. whether the DMAI generates interrupt re- 
thB dence termination is not recognized, but quests. When the bii is set. an interrupt 
the operation does terminate. request is generated if the channel operation 

complete bit in the CSR is set. When the 
Softwar* Abort IACKN inplt is asserted, and the DMAl has 
The so(tusre (m[41) allw Ihe 

an intempt request pending. the DMAI re- 
MPu lo am the cunent OWfation Of the 

turns an interrupt vector on the data bus. 
DMAI. The COC and mu bib in the CSR are 
set the chamel active bit in the CSR is The intempt vector iswed is the contents of 
cleared, and an abMl enor condition is sig- the IVR. Only the seven most significant bits 
naled in the CER. of the programmed value are used bv-me 

Rerun Error DMAI. ~he~veclor from the DMAl contains a 
zero in the LSB position if a normal termina- 

The DMAl provides a rerun inpn (RERUNN) tion (errs bit not and contains a 
l o  indicate a bus exception condition. 

one in the LSB posifion if termination was due 
RERUNN must aniwe prior to or in coinci- 

lo an enw (enor bit set). 
dence with DTACKN in order to be r e m -  
nized. and the DMAI verilies that the line h is  
been stable for hvo clock cycles before acting 
on it The occurrence of a rerun during a 
DMAl bus cyde forces 1 to terminate the bus 
W e  in an orderly manner. 

When the assertnn of rerun is verifmd. the 
DMAl stops operation and threestates the 
data, address. and control lines, except 

The contents of this register are init~alued to 
H'OF' by a reset. The value returned will be 
H'OF', regardless of the error state. until the 
register is programmed by the MPU. 

TO provide compatibilily with the other 66K 
family DMA contmllerr, the IVR has two 
addresses (see W e  1). If program compati- 
bility is required, the value written at the 
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DMAI MEMORY DEVICE 

t 
h i t h i e  R.quest 
1. A S W  REON 

Present Data 
1. Decode address 
2. Place data on data bus 
3. Assert DTACKN 

-7 Acquire Data 

1. Load data 
2. Assert RDYN 

I 

t 
Torinlnata Transfer 

1. Assert DTCN 
2. Negate UDSN andlor LDSN 

and ASN 
3. Negate ACKN and OTCN 

Tnmim* Cych 
1. Negate DTACKN 

I 

R4kquIsh Bus 

I 

- 
Figure 1. Transfer from Memory to Device Fbwchsrt 

& Bus 

4 
-8- 

1. Set RWN to write 
2. PIOce address on AI-AZ~ 
3. AS- ASN 
4. Assert ACKN 

I 

Pmswt ~ a t a  
1. Place data on 

data bus + RDyN 
Emblm Dab 

1. Assert UDSN andlor LDSN 
I 

t 
Awuira Data 

1. Decode address 
2. Load data 
3. Assert DTACKN 

Torininate Trensfn 
1. Assert DTCN 
2. Negate UDSN andlor LDSN 

and ASN 
3. Negate ACKN and DTCN 

I 

_f Torin l~ te  Cycb 

1. Negate DTACKN 

t 
R.llnquish Bus 

sun ~ e x t  cyct. 

-11 

Figure 2. TmMkr from Device to Memory ~ l o w c k r t  
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naMl IVR address should have a zero as fls 
LSB. and Vnr value mitten at Vnr error IVR 
address s M d  be the same but wh Ma LSB 
equsr to om. 

APPLICATIONS 
Fiswe 3 illustrates a hlpisl interumnection 
Of Vnr Wl in a seo0o based system. 

DESIGN NOTE 
When clearing the enor bit in CSR (bit 12) 
after a DMAl abofl due lo a double RERUNN. 
ACKN and OTCN will both go low concurrent 
with CSN and DTACKN tor one CLK cycle. 

To pevanl the possl i l i i  mat the device may 
misinterpet these signals, i~ is suggested mat 
M S B  signals be AND& with CSN (see f i r e  

I T 
U R  lVWN 

-015 N O  

Y WENN 

M - m  W 
S a U U S O  

W A t  

EN 

! OWNW 
OIR 

A 1 4 7  243 AGA7 

EN CONTROT 

P - 
UDOD - 

CONmOL 
UNES 

OEVlCE 

WNEN 

Figure 4. Recommended Vm 
TW clmn 
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ABSOLUTE MAXIMUM RATINGS1 

1 PARAMETER I RATING 1 UNIT I 

PARAMETER 

Supply voltages Vcc and VBB 
Input voltage 
operating ternpatwe rangeZ 
Storage temperature 

I TEST CONMnONS 

DC ELECTRICAL CHARACTERISTICS VE - 5.0V * 5%. Vm - Figwe 4. TA - OT to + ~ o ' c ~ " . ~  

-0.5 to + 7.0 
-0.5 to + 5.5 

o to +70 
-65 to + 150 

V 
V 
Oc 
'C 

VIL input low vdtage 
VIH Inad highvdtqa 

VOL ChnpUt IM voltage 
Vcm Ou(pu\ high woitage. 

all wtwts  aXCePt own  collector wtwts5 

..  . 

6. No mu0 thm one oulput W be MnneCted UI grmmd at ono tinm. 
7. Capadlive lest load 6 lOOpF Im aU pins except DTCN rhiCh hu a 35pF cwxitiw lest !+a6 

AC ELECTRICAL CHARACTERISTICS v, - 5.0V t 5%. VBB - Fiiwe 4. TA - 0% to + ~o'C"',~ 

IIL Input low current 
Input high current IIH 

lac Open colktor on slate current5 
Isc Output short circuit current6 

- - 

A1 -A7. ASN. RWN. setup to UDSN U)5N low 
W-Dl5 3atate lo h n d  data Iran ASN. CSN. urd VDGN a LDSN lar 
DTACKN 3-slate to hiph from ASN. CSN. Md UDSN a IDSN low 
CSN low after UDSN or LDSN low 

lour - 5.3mA 
Ian - -4OopA 

DBENN low after ASN and CSN low 
W - Dl5 d id  dbta from ASN. CSN, and UDSN a LDSN low 

- 
VIM - 0.4V 
VIN = 2.N 

vour = 2 . 4 ~  
Vcc-max 

DTACKN low alter DO- Dl5 valid data 
A1 -A7. ASN, RWN or CSN hold alter VDSN and LDSN high 
DBENN high from either ASN or CSN high 
DO- Dl5 to 3atate from UDSN and LDSN hQh 
DO - Dl5  to invalid data h m  UDSN and LDSN high 
DTACKN high from UDSN and LDSN b h  
DTACK 3-stale from eilher CSN or ASN high 
A1 -A7. ASN. RWN setup to UDSN. LDSN low 
CSN set-up before UDSN or LDSN low 
DTACKN m t e  to high aner CSN and ASN low 
DO - Dl5 valid aner UDSN or LDSN low 
DTACKN low horn UDSN or LDSN low 
UDSN and LDSN low time 
A1 - A7 hold after UDSN and LDSN high 
ASN. RWN and CSN hold after UDSN and LDSN hioh 

2.0 

2.5 

TENTATIVE LIMITS 

-40 

UNlT 

0.8 

0.5 

January 1986 

v 
V 

V 
V 

-400 
M 
20 

-100 

rcA 
PA 

mA 
t'A 
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C ELEl - 

NO. FIGURE 

RACTERISTICS (Continued) 

W - D l  5 hold after UDSN and LDSN high 
DBENN low from last low of ASN, IACKN. LDSN 
W - D7 valid alter last low of ASN. IACKN. LDSN 
DTACKN 36tate to high altw last low of ASN. IACKN. LDSN 
DTACKN IOW after last IOW of ASN. IACKN. LDSN 
DBENN high alter (irst high of ASN. IACKN, LDSN 
DO- 07 hold after (irst high Of ASN. IACKN. WSN 
W - D7 3;SatE alter fist high of ASN. IACKN. LDSN 
DTACKN high alter f i t  high of ASN. IACKN. UlSN 
DTACKN 3-slate after f i t  high of ASN, IACKN. LDSN 
ERN high tom CLK high 
BGACKN low from CLK low 
OWNN low from CLK high 
BGACKN hgh from CLK low 
OWNN high from CLK high (load dependent) 
REQN set-up before CLK low 
REQN hold alter CLK high 
BRN low from CLK high 
ASN. UDSN. LDSN. RWN 3-stale to high from CLK low 
A1 - A23 to va i i  ASN 
ASN low from CLK high 
LDSN. UOSN low from CLK high 
ACKN low from CLK high 
DTACKN setup lo CLK high 
RDYN setup to CLK low 
DTCN IOW from CLK high 
ASN hgh from CLK high 
LDSN. UDSN. high from CLK high 
DTACKN. RDYN hold alter CLK high 
ASN. LDSN. UDSN. high lrom DTCN low 
ACKN high from CLK high 
DTCN high lrom CLK high 
Address valid alter CLK low 
Address valid after ASN high 
DONEN (wtput) low from CLK low 
DONEN (output) high from CLK high 
DDNEN (input) setup low betwe CLK low 
DDNEN (input) hold low after CLK high 
BGACKN. ASN. UDSN. UISN. RWN to 3-state from CLK low 
A1 -A23 valid to 3-stale from CLK high 
RlWN low fcom CLK high 
RlWN high from CLK high 
RERUNN s e l w  low before CLK hgh 
RERUNN hold low from CLK high 
A! - A Z ~  to idle state from CLK low 
At -A23 to valid aflw CLK low 

TENTATIVE LIMITS 

- 
Min - 
0 

30 
20 

0 

30 
30 

0 
-20 

10 
0 

30 
0 

30 
20 

- 
Max - 
65 
105 
too 
110 
55 
w 
80 
60 
95 
65 
75 
75 
75 
50 

80 
75 

65 
90 
65 

70 
75 
90 

50 
50 

1 20 
50 

75 
100 
65 
75 

100 
85 - 

- 
Min - 
0 

30 
20 

0 

30 
30 

a 
-20 

10 
10 

30 
0 

30 
20 

- 

- 
Max - 
65 
105 
1W 
110 
55 
60 
80 
60 
95 
65 
75 
75 
75 
50 

80 
75 

65 
90 
65 

70 
75 
90 

50 
50 

120 
50 

75 
100 
65 
75 

loo 
85 - 

UNIT 

- 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns - 
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ASN 

I W N  I 1 
I I 

DBENN 

Figure 5. DMAI Read Timing 
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- 
Fbure 7. CPU IACK Cycle to DMAl 

WITS; 
I ,  M a bear mntr I BGN i renw mnsuml d h  a hUr thvr REaV lume O s h  01 btw). 
z . ~ s n ~ ~ ~ c r ~ ~ ~ ~ ~ ~ ~ ~ ~ r m s t b . n q . f a d i n o r d r l o r O M A I m k a m u u . T i m n l ~ r u n n . ~ l h n e ~ - m r * h B b N - l m ~ ~ i r h m ~ ~ t ~ ~  
*".I ul -Kh -led. 

FiQure 8. DMAl Bus Arbitration Timing 
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DlCN 
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WNEN flW 
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RWN 

OWNN 

OTACKN 
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68020168881 Assembler m u  apr 04 09134107 1991 page 1 

drllwa4.sa 

...................................................................... . . 
DrclU4: DRllWA MTA l!RAESFER TESTS * . .................................. . MoDE-I41 S t a r t  test pmcessing sequence arr a master. . MoDB-Sl S t a r t  test processing sequence a s  a slave.  a 

...................................................................... 

. This is t h e  m a i n  e n t r y  po in t  to t r ans fe r  t e s t s  

XDE? Or(lU4 drllwA m a  (+) t r a n s f e r  t e s t s  

These en t rg  po in t s  a r e  f o r  se tup modifications 

set t h e  t r a n s f e r  counter 

s e t  t h e  address counter  

set t h e  address modifier  

set t h e  extended address 
set def '8 f o r  cpu33 buf fe r s  
set def 's  f o r  r r 2  buf fe r s  
dump dmn t r a n s f e r  tables 
t r a n s f e r  test enable f l a g s  
reference s i n g l e  t e s t  d a t a  

Reference ex te rna l  subroutines and sa r i ab lea  

d i m l a y  byte  subr 
display  ward suhr 

d isplay  long subr 
pmgrsm ( t e s t )  f l a g s  
l w p  on test pass  count 

loop on t e s t  f a i l  count 

. . 
t VWPIMM 1mRPMJB SUPPORT COW " . 

Copyright 1989 Vme Microsystems In te rna t iona l  Corp. t 

WPROM.SA conta ins  t h e  mslimbler options,  
constants and macros f o r  assembling D e v e l o m n t  

Test code t h a t  is t o  he ran  on a m r c e  Cpu board 

under Vbeprom/Wos. This code is present ly  being 
assembled on t h e  motorola muel l0  development system 

o r  campatable c r o s s - a s s a l e r  on t h e  Isn PC 

(msdosl. This code is included i n  t h e  t e s t  source 

a t  assembly time i n  each d u l e  as it is needed. 1t 

is Usually l i s t e d  only  once a t  t h e  beginning i n  t h e  

primary o r  'main' module of t h e  l i s t i n g  p r i n t  f i l e .  
Recently included are parsnetere  f o r  four  C M R P D ~ ~ ~  

used terminale and t h e  macro t o  i n s t a l l  them i n  t h e  
rCB of t h e  cu r ren t  task.  ( t h i s  must be done before 
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EQV 

B W 
E W  

890 
XW 

E W 
aW 
EQV 
B W 
E W  

EQV 
EQV 
EQV 

m 
E W 
m 
E W 
aW 
E Q'J 
E W 
m 
EQV 
BPO 

E W  

EPO 

B W  

XW 

XW 

XQO 

EQU 

BW 

EQU 

E W  

EQV 

EQV 
EQV 
E W  

E W  

E W  

E W 
BW 

E W 
E W  

EQ'J 

E W 
E W 
EQO 

E W  

E W  

E W  

EQO 

x W 
EQU 

E W 
EQO 

$A052 

$A054 

$A074 

W 6 A  
$A056 

W W  

W 6 8  
$A0D2 

$A076 

S M E  
$A026 

$A032 

W D 4  

9MD6 

$ M U  

$All4 

$A024 

SAOOC 

$A030 

$AOOB 

W c B  

Wag 
$MA0 

$ 0 5 8  

$A040 

W 4 8  
-078 

SM9E 

$M7A 

W 7 C  

$A07X 

$A080 

$A010 

$A004 

$AOSA 

SAOlB 

SM3B 

SAOCO 

JAOPA 

$A028 

SAOBO 

SM3A 

SAOA2 

SAOD8 

$A014 

$AO2E 

$AOM 

SAOOA 

$A084 

$A086 

$A088 

SAOBC 

SAOBA 

$A096 

SA09C 

convert binary to hex 

convert to decimal w/meuaage 
check f o r  break or pause 

c o n e  t o  decfial in buf fe r  
convert a s c i i  to binary  

c lose  f i l e  with a t t r i b u t e  
convert binary to hex in buffer  
c1o.e opened f i1e 
c l e a r  uc rwn  (T(g parms) 
copy f i l e  
cnota teak  block 

delay . s t / r eWt  event  
def ine  f i l e  

de le t e  f i l e  
d m  memory from s t a c k  

delay phyuical  event  
define t r a p  vectors  

r e tu rn  e r r o r  to vmprom 
execute pdou cal l  in d7.w 

exit to wspmm 
f i l e  a l t e r e d  check 
f lush  buffers  
f i x  f i l e  name 
f i x  t- C da te  

f r w  user -rg 
condit ional  g e t  char 

g e t  char  condi t ional  

g e t  char  innu p o r t  

g a t  character  r a w  
g e t  l i n e  i n  buffer  
ge t  l i n e  i n  mon. buff 

g e t  l i n e  i n  user buff 
ge t  mawarp limits 
ge t  message pointer  

g e t  next paramstor 

g e t  t a s k  mesnage 
g e t  user  memory 
i n i t i a l i z e  sec to r  

k i l l  t a sk  

k i l l  t a sk  massage 

load f i l e  
load e r r o r  r e g i s t e r  

look t o r  tile nams 
lock f i l e  

lock t a sk  
load s t a t u s  r e g i s t e r  

open random shared f i l e  

pack a e c i i  da te  
pu t  buffer  t o  console 
pu t  char 's  t o  console 
pu t  c r , l f  t o  console 

p lace  char i n  po r t  bu f fe r  
put character  raw 
pu t  da ta  t o  console 

pu t  encoded mag t o  console 
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put l i n e  to console 
put message to console 

put cursor e rr ,col 
position f i l e  

put .poco t o  console 
raad bytes from f i l e  
reset console inputs 

rand port  curaor pornition 

read n c a t  directory entry 
d w  pmoessor r eg i s t e r s  

raad d i r  entry bp name 

r& date 
read f i l e  a t t r i bu t e s  

read f i l e  position 
read line from f i l e  
ren- f i l e  

open random read only f i l e  

open random f i l e  
read port ataturn 
raad ssctor 
read s ta tus  reg is te r  
ra'et disk 

raad sector zero 
return from interrupt  

read t h  
read tima p a r a t e r a  
read tank s t a tu s  

rewind f i l e  

r a t  avant f lag  w/mwap 
s a t  event f lag  
send message pointer 
suspend on physical event 
open sequential f i l e  

set port f lag  
send task wmmage 
nat/read task p r io r i t y  
suspend un t i l  event i n t r  
enter  superviaor m d e  

swap t o  next task 

get  disk s i z e  
tab t o  column 

test event f lag 

x la te  logical to phye event 
unpack a s c i i  date 
unpaok data 
unlock f i l e  

unlock taak 
return t o  user mode 
unpack tima 

set/read exception vector 

write bytea t o  f i l e  

w r i t e  date 
write f i l e  a t t r ibu tes  

write f i l e  parameters 

write l i ne  t o  f i l e  
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XmE SAOC~ write meator 

XhTM B W  $A066 write t h e  

X E m  B W  SMP6 zero file (wipe) . 
.*.*...[ ~~ m- p-Tms ]***."**.".".*.......*"*.... . 
* Vbeprm Tce terminal setups (see Sf cmd in tn) 
* 
V52 B W  $cec~9~59 DEC V52 

nDllU SPo SlM09B3D LEER 8BIGLER AWWA 

VTlOO B W  $00000000 DLC VTlOO 

1~1950 EQU SlBlA983D TPLB VIDIO W I  950 . 

rnSR w 
m u . &  
aam 

POP ImCRo 

m n . L  

Emn 

CLC n&CRO 

rn1.B 

EWI 
STC IUCI(O 

0PI.B 

Emn 
SYSCALL ImCRo 

DC.1 

EWI 

DISPLAY MACRO 

LEA 
SYSULWl 

m n  
PROnPT MACRO 

LEA 

SYSCALL 

SYSCALL 

SYSCALL 

E m n  

TERW MACRO 

H0vB.L 

E m n  

WAIT MACRO 

\l,Al 

XPLC 

XOCR 

XPCR 

Push register(-) on stack 

pop register(8) off stack 

clear carry flag in CCR 

set carry flag in CCR 

meprom line a -apcc.de emulation 

point to start of message 

put line to console 

point to prompt mag 

put line to console 

get char from oonsole 

put char to console 

set terminal parms in TCB 
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drllwa4.sa 

n0vx.L \l,DO load do with delay value 

8611 DELP and call pit2 delay subr 

lPDll 

IU- DR11WA.EQ 

Bame pointer for VMB short 110 

short 110 on mrce Cpu's 

Baas Address for Vnet hoard ragiatera 

E QO VMBIO+$EOOO Base address of DRllW 

Offset Address Equates for the m a i  module 

EQO 

BQV 

B W 
B W  

B W  

B W  

BQO 

E W  

B QO 

Channel Status Register 

Chamel Error Register 

Device Control Registar 

operation Ctrl Register 

Channel Ctrl Register 

nam. Ranafer Count 
m. Address Count High 
nem. Address Count Law 
Done Intr Vector Register 

Offset Address Equates for the Bim module 

BICR 

AIm 
DICR 

B r n  

AIVR 

Berr Intr Ctrl Register 

Attention Intr Ctrl Reg 

ma Dane Intr ctrl Reg 
B a r  Intr Vect Ragistar 

Attention Intr Vect Rag 

Offset Address Bquatee for m e t  hoard registers 

BSR 

BCP 

IODR 

M A  

Am 

MCR 

BSRA 

LIDR 

ODP 

IDP 

EQO DR11+$60 

EQO DR11+$61 

E W DR11+S62 

BQO OR11+$64 

BQO DR11+$65 

BQO DRll+$66 

BQU DR11+$69 

E W  DRl1+$6A 

E W  DR11+$70 

B W  DRll+$78 

m a d  Status Register 

soard Control Register 

I/O Data Register 

Extended i(em Address Reg <- 
Address mdifier Reg 

Master Control Register <- 
Board Status Reg A (drllwa) <= 
m a d  Input Data Register <- 

Output Data Reyi6ter <- 
Input Data Register <- 

DRllWA c-nd equates 

nu11 (sync) cmd 

aclmowldge cmd 

link request cmd 
set byte dma mode 
set word dma made 

set long dma m d e  

Go dma Transmit 

Go dma receive 
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drllwa4.sa 

B m  EQU 

CYCL EQU 

EXIT EQU 

ABm! EQU 

SWAP EPll 

BMC EPll 

$0008 

$0009 

SOOM 

$000B 

SOOOC 

SOOOD 

set burst d m  

met cycle dma 
set oxit leap flag 

set abort mods flag 

set map c o m m d  flag 
bad cmd ack to master 

s-isor mode on 29 
get vector Bole pointer 

hack to uner m d e  

. Init Interrupt Vector Table ( @  VBR) 

IUITS N0VE.L #WBB.(SlSO,AO) Init Dane Vector Addr ($54) 

t4WE.L #DERU, (Sl54,AO) rnit oarr vector Addr ($55) 

M0VE.L +slRR,($158,AO) Init Berr Vector Addr ($56) 

m . L  tAlTU,(SlSC,AO) Init Attn Vector Addr ($57) 

Init Interrupt vector registers 

Init program variables 

Init Dane Intr vector reg 

Init Berr Intr vector reg 

init test data pointer 

clear passed count 

clear failed count 

...................................................................... 
t . SilO* WE'Rg EEIlg MID PROMPT POIl S m  AS LSlULSTBR OR SIAVE * . . 
t.... *........*.****.....***...*..t***.**......*.***..****.**."** 

DRllA DXSPLIUl 

SELECT PROllPT 

Cl4P.B 

BXQ. S 

Cl4P.B 

BEQ 
CW.B 

BEQ.S 

DXSPIAY 

BRLS 

DRllW-X RTS 

DRll-M 

s m - M  

#'X',DO 

DR11W-X 

#'M',DO 

M-WDE 

#'S',DO 

S-MODE 

--n 
SELECT 

show drll dma testing 

display select mode msg 

select 'X' for exit this .. 
then exit to main menu 

start in Master mode? 

than start as master 

start in Slave mode? 

then start as slave 

for an invalid selection 

and repeat selection 

return to main menu 

...................................................................... . . SX STBRT TRIS NODE IN SrJWB MODE l'EAUSEaR TESTS 
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000082 13FCOOZC+ 

00008A 13PCOOOO+ 

000092 13PC0057+ 

00009A 13PCOOlE+ 

OOOOA2 61000062 

OOOOA6 08390007+ 

OOOOAE 6704 

OOOOBO 610000M 

OOOOB4 0839000l+ 

OOOOBC 6704 

0000Bx 

OOOOCO 6780 

0000C2 4x75 

OOOOC4 13PC002C+ 

OOOOCC 13FCOOOO+ 

000004 13FC0057+ 

OOOODC 13rC0018+ 

OOOOE4 6100006C 

000088 08390006+ 

OOOOPO 6704 

OOOOP2 61000012 

OOOOF6 08390001+ 

OOOOPE 6704 

000100 

000102 67EO 

000104 4875 

000106 

OOOlOB 6100044E 

000112 02P90000+ 

0001lA 651C 

OOOllC 41P900000000 

000122 20700400 

000126 4190 

000128 08B90002+ 

000130 66M: 

000132 61000450 

000136 60D6 

Pled-off,&-in,en-attn 

disable Berr interrupt 

Set Attn intr vector 

enable Attn interrupt 

slave/re.ponder mode 

Master mode enabled 7 

then do Slave only 

nMter/initiator mods 
check loop on test flag 

if not met then exit elae 

check for key entry to 

continue or exit tent 

return from module 

...................................................................... . * 
t Mi STAET THIS IW)DE IX WSTER MODE ZRAUSFBR TESTS 

t ...................................................................... 
4$2C,SCR 

#$OO,BICR 

4$57,ANFl 

*SlE,AICR 

MASTER 

*6,TESWO 

M-OULY 

smV8 
# 1 , m S  

a-EXIT 

XGCC 

M-LOOP 

Fled-off,&-in,en-attn 

don't enable BXBIl inter 
Set Attn intr vector 

enable AlTU interrupt 

nMter/initiator mode 

Slav- mode enabled 7 

then do Master only 

alavelresponder mode 

check loop on test flag 

if not set then exit else 

check for key entry to 

oontinue or exit teat 

return from module 

smVB DISPLAY 

SO BSR 

CW2. W 

BC3.S 

L m  

s3vE.L 

JSR 

BCLR 

BBg 

BSR 

BE?, 

SLA-n 

GET-c 

VALID,DO 

S1 

SlXW,AO 

(AO,DO.W*4),AO 

(A01 
*Z,PLAGS 

SO 

SLACK 

SO 

show we are in slave mode 

waiting for colnnand input 

for a valid comaand word 

ignore invalid conmand 

point to slave cmd table 

get cmd handler address 

jump suhr to cmd handler 

test skip ackn flag hecause 

some c~nnands shouldn't ackn 

Send SLave Qud Acknowledge 

and continue slave mode 
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Handle s l a v e  c o m m ~ d  e r r o r s  

DISPLAY 

MOVI(.w cOlMllllD,Dl 

BSR OSAIORD 

SYSCllWl XPCL 

BSR SLLCI 

BRA SO 

show c o m m d  error mesage  

g e t  bad conuuand word 

display  bad comaand word 

pu t  c r l f  t o  c o n w l e  

SLave Err  acknowledge 

continue s l a v e  mode 

...................................................................... 
" . WTBR o r  IBIPIAXIR Sequence . . . 

W ~ R  DISW WT-H show we are in ma8ter mode 

T OISPLAY 

n0vx.W 

BBR 

w . w  
m.s 
DISPL&Y 

BRA 

T-GUUT DISPLnY 

show requesting l i n k  

l i n k  reques t  cormand 

pu t  cormand t o  s l a v e  

d i d  we g e t  an acknowledge 

then continue 

g e t  not-ackn ( r e fused)  

then exit 
show Granted 

t Test  a u r s t  and Cycle in main t e m t  loop . 
I. Execute a l l  dma tests i n  BURST mode 

Burst mode enabled 2 

then goto next test 
set burs t  made 

bur s t  mode mag 

s l ave  b u r s t  commnd 

pu t  command 

t e s t  loop 

11. Execute a l l  dmn t e s t a  i n  CYCLE mode 

T-CYCLE STST *4,TBST+O 

BBQ.S T-SWAP 

SSR SETCYCL 

LEA CYCL-M, A4 

H0vB.W #CYCL,DO 

BSR m-c 
BSR T-KXIU 

Burst mode enabled 7 

then gotn next t e s t  

met cycle  mode 

cycle  mode msg 

s l ave  cycle  command 

pu t  command 

t e s t  loop 

111. Set  Burst 6 Tang f o r  da ta  Swapping Teats 

T-SWAP BSP SETBRST 

m . w  *BBST,DO 

BSR m-c 

set burs t  mode 

s lave  bur s t  command 

pu t  command 
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d r l l w a 4 . s a  

BSR S B m O a a  

m . w  * x u m , D O  

BSR p"T-c 

Test w o r d  s w a g  o u t p u t  mode 

BTST )O,TIIST+O 

8B9.S T-WST 

LEA XsOT-II.A4 

m?. m - n . f i  
n0vz.w H c R , W  

B s m  *1,DO 
H0VE.W DO,UCR 

BSR T-TEST 

m . w  W R , W  

BCLR 11,DO 

m . w  D0,IICR 

Test w o r d  s w a p  input m o d e  

set up for longs 
slave long command 
put  ccnmuand, ge t  ackn 

S w a p  w o r d  out  enabled 7 

then gota next test 

set w o r d  swap out 

clr word nwap out  

BTST 

BBQ.S 

LEA 

LEA 

n0vz.w 

nsxe 
m . w  
BSR 

n0vz.w 

BCLR 

n0vx.w 

#7,TBST+1 s w a p  w o r d  i n  enabled 7 

T-BSO t h e n  goto next test 

W S I T I I ,  A4 

um'-n.ns 

13,DO 

D 0 , W R  

T-TSST 

m , D O  

#3,DO 

DO. IICR 

set w o r d  s w a p  in 

clr  word s w a p  i n  

T e s t  byte s w a p  ouput wde 

BTST #6,TJSST+l 

BXQ.S T-BSI 

LXA B S K ~ , A ~  

LXA o m - H , n s  

m . W  +SWAP,DO 

BSR POT-C 
n0vz.W MCR.00 

BSXT #O,DO 

U0VE.W DO,MCR 

BSR T-TBST 

n0vz.W ISWAP,DO 

BSR m-c 
1MVB.W HCR,DO 

BCLR I0,DO 

n0vx.W D0,HCR 

T e s t  byte s w a p  i n p u t  mode 

BTST 15,TBST+l 

BEQ.S T-WW 
LBA BSIT-I4,A4 

s w a p  byte o u t  enabled 7 

t h e n  goto n e x t  test 

slave toggle cmd s w a p  

set byte s w a p  o u t  

slave toggle ond swap 

clr byte s w a p  o u t  

s w a p  byte i n  enabled 7 

t h e n  goto n u t  test 
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set bgte nrap in 

clr byte swap in 

5. rest word/hyte swap output m d e  

T-mKI BTsT 

BXQ.S 

LEA 

LEA 

m . w  
BSR 

m . w  
BSlT 

BSET 

m . w  
BSR 

m . w  
BSR 

m . w  
BCLR 

BCLR 
m . w  

44,TZSWl 

T-UBI 

*BOT-H,A4 

sum-n,ns 
*awm,DO 

--c 
m , D O  

*l,DO 

40,DO 

DO,WCR 

T-TEST 

*S*IIP,DO 

--c 
ncu,DO 

41,DO 

40,DO 

DO, MCR 

Swap mrd/byte out enabled ? 

then goto next test 

slave toggle aed swap 

set word ~ w a p  out 

set byte ~ w a p  out 

slave toggle omd swap 

clr vord swap out 

clr byte swap out 

6. Test word/bgte swap input mode 

T-m1 STsT 

6EQ.S 

LEA 
LEA 
m . w  
BsPT 

BSIT 

m . w  
BSR 

m . w  
BCLR 

BCLR 

m . w  

43,TEST+1 Swap wordlbyte in enabled 7 

T-UBIO then goto next test 

mr.r_n,ar 
srcDI-H.ns 

WCR,DO 

43,DO 

42,DO 

DO, HCR 

T-TEST 

HCR, DO 

43,DO 

42,DO 

DO ,HCR 

set word swap in 

set byte swap in 

clr word m a p  in 

cls byte swap in 

7. Test wordlbyte swap outputlinput mode 

T-UBIO BTsT #2,TEST+1 

6EQ.S T-EXIT 

LEA ~~Io-H,A~ 

LEA sno-n , n5 

H0VB.W 4SWAP.DO 

BSR POT-C 

M0VX.W MCR,DO 

BSET t3,DO 

Swap wordlbyte outlin enabled 7 

then goto next test 

slave toggle cmd m a p  

set word swap in 
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set byte m a p  in 

set word swap out 

set byte swap out 

slave toggle cmd swap 

clr word swap in 

CIS hyte swap in 
clx m r d  swap Out 

clr byte m a p  Out 

* IV. Send EXIT loop commaod to slave 

show releasing link 

clr flags-(1oop.break) 

loop on test flag 

then skip loop info 

e l m  display loop info 

slave exit caxmnnd 

put c~lnmand m i t  ackn 

return from master mrde 

+ A. Test rang Dma Transfers 

main test loop entry point 

(32 bits) 

.I B. Teat word D m  Transfers 

= C. Test Byte Lma Transfers 

T-B!iTk3 BTST Il,TEST+O 

BEQ.~ x-nnm 

Long data enabled 7 

than goto nozt test 

set up for 1OngR 

long message 

slave long c o m m ~ d  

put cormand, get ackn 

data test loop 

(16 bits) 

Word data enabled 7 

then goto next test 

set up for Words 

word message 

slave word comaand 

put commaod, get ackn 

data test loop 

Byte data enabled 7 

then goto next test 
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drllwa4.sa 

. set axit current lwp f l a g  ( s l ave )  . 
EXITCUD DISPLAY EXITIl 

BAD1.B #803,PLAGS 

BSR SLACK 

ADM-L *4$7 

RTS 

show e x i t  message 

clr f l a g s  except lwp & break 

and acknowledge exit 
re turn  tro le.vels from he re  

c r e tu rn  

t Abort Program handler ( q u i t )  ( s lave)  . 
*-__-_----------_----------------------------------------------* 

ABKNXD DISPLAY ABRT-I# 

r n 1 . B  tS03,FLRGS 

BSR SYLCX 

ADM.L WrA7 

RTS 

show aborting message 

c l r  f l a g s  except loop & break 

and acknowledge e x i t  

re turn  three l e v e l s  from here 

a l l  t h e  way back to main menu: 

SWAPCUD BCBO 1 4 , m S  toggle  swap cormand f l a g  

RTS 

. I n i t  mi and BCR to Transmit da ta  (both) 

. 
s lave  t ransmit  e n t r y  point ,  f a l l  t h ru  ... 

t 

SLP.VRVETX M0VE.w # m , I O D R  tell master we g o t  t h e  cmd 

BSR Al!TEII v i a  a t t en t ion  i n t e r r u p t  
t 

m a s t e r  t ransmit  e n t r y  po in t  . 
TRAUSPIT BSET 

M0vR.B 

m . B  

BCLR 

M0vR.B 

BCLB 

BSBT 

BSET 

M0vR.L 

BSR 

TX-RDY BTST 

0XQ.S 

M0vR.B 

TX-DOUE BCLR 

BBQ.S 

set sk ip  cmd ackn f o r  s l a v e  

Gat BCR s t a t u s  

m ~ . k  cycle  and go b i t s  

set d i r ec t ion  to o u t  

set d i r ec t ion  i n  BCR 

set FLBD on f o r  e f f e c t  

set go b i t  i n  BCR image 

set cycle  b i t  i n  image 

g e t  pointer  t o  s e t u p  

do dmai module se tup  

read board s t a t u s  reg  

i f  not ready then w a i t  
set go and cycle  t o  DMA 

t e s t  done i n  f l a g s  

w a i t  f o r  done f l a g  
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return to caller 

* Init olai and BCR to Receive data (both) 

* 
slave receive entry point, fall thru ... 

SIdVX-RX MOW. W 1ACRi. IODR tell maater we got the camand 
8811 AlTm via attention interrupt 

* maater receive entry point 

EXCETVB BSBT 12,FWLoS 

m . B  BCR,DO 

Am.8 *SIC,DO 

BSXT 15.w 

m . B  D0,BCR 

BCLR 13,DO 

BSET 10,DO 
m . L  W , A O  

BSB SRTDMA 

BVJE.B D0,BCR 
RIRIm14'E BCLR 15,FWLoS 

BXQ-S R X - m  
Rl's 

set skip cmd ackn for slavs 

Qet BCR status 
mask cycle and go bits 

set direction to in 

set direction in BCU 

set m D  on for effect 

set go bit in BCR image 
point to Rx setup table 
and go set the dmni 
sat go in BCR to MU 
temt done in flags 
wait for done flag 

return to caller 

* Setup m i  for transfers from table @ (AO) (bath) . 

Channel Status Register 

Device control Registr 
Operation control Reg 

Address mdifier reg 
Extended Wamory Addresa 
Enable dma starts c intr. 
Hem Transfer Count 
Mem Address Count (hi) 

Hem Address Count (lo) 

Done Intr Control Reg 
return to caller 

SBTBRST BCLR 17,TX.L+1 

BCLR 17,RX.L+l 
BCLR 17,TX.W+l 

BCLR *7,RX.w+1 
BCLR (7,TX.B+1 

BCLR 17,RX.B+1 

sat Burst mode in tables (dcr) 
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set llac in tables 

t %t Transfer defaults for m, IUC, Am, E M  (nutnu) t 

SK'mm U0VK.L 

888 
m . w  
BSB 

m . B  

BSR 

m . B  

BSR 

RTS 

SEW33 U0W.L 

B8R 

m . w  
BSR 

U0VK.B 

SSR 

r n . 8  

BSR 

RTS 

default transfer buffer 

set nfa 
default transf er count 

sat m 
default address modifier 

set AHR 

default extended address 

set BIU 

return 

default transfar buffer 

set IUC 
default transfer count 

set m 
default address modifier 

set A m  
default extmded address 

set BIU 

return 

Set Transfer mode pointers to LOUG mode (both) t 

setup fill buffer suhr 

setup test buffer subr 

setup word xfer table 

setup word xfer table 

and return 

t set Transfer mode pointers to WORD mode (both) 

setup fill buffer subr 

setup teat buffer subs 

setup word xfer table 

setup word xfer table 

and return 

Set Transfer mode pointers to BYTB mode (both) 
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se tup  f i l l  bu f fe r  subr 
netup test buf fe r  subr 
se tup  byte  x f e r  t a b l e  
se tup  byre x f e r  t a b l e  
and re tu rn  

OVllP-T DISPLAY 

DISPLAY 

LEA 
w0IR.w 

BSR 

DISPLAY 

LEa 

m . w  
BSR 

DISPLAY 

LXA 

m . w  
BSR 

D I m Y  

LEA 
m . w  
BSR 

DISPL&Y 

LEA 

m . w  
BSR 

DISPLAY 

LEA 

I0vII.w 

BRA.S 

ST01 DISPLAY 

~ ~ 0 2  l4Om.B 

BSR 

DBP 

Rl's 

M O  shov t a b l e  breakout 

M 1  show tx long 

TX.L,AO 

#SC,DO 

ST02 

M 2  

TX.W,AO 

*SC,DO 
ST02 

M 3  

TI.B,AO 

*$C,DO 

ST02 

024 

l'X.L,AO 

#SC,DO 

ST02 

M 5  

TX.W,AO 

ISC,DO 

ST02 

DT6 

l'X.8,AO 

tSC,DO 

ST02 

DTL 

(AO)+,Dl 

DSPBYTE 

D0,STOl 

show tx byte 

show rx long 

show rr word 

f a l l  t h ru  to M main ( * )  

Delimiter f o r  loop 

g e t  t a b l e  byte 

Show it 
do loop count 

r e t u r n  t o  c a l l e r  

* Display loop on t e s t  information 

L-IMRl DISPLAY FCIiT-M 

m.1. PCalm,Dl 

858 OSPLOUG 

DISPLAY m - n  
n0vE.L FCOONT,Dl 

BSR DSPLORG 

RTS 

show paas massage 

g e t  passed count and 
show it as hax longword 
show f a i l  massage 
g e t  f a i l e d  count and 

show it a s  hax longword 
and re tu rn  
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drllwa4. sa 

Fill Buffer with Test DATA L incr pointer (mamter) . 
* Pill with 2DATA update 

FI-UPP WOM.L DPTR,AO get test data pointer 

get test data from table 

if data <> 0 then set pointer 
e l m  point to start of table 

and set test data pointer 

Pill only (no tdata update) 

point to transfer buffer 

Get buffer length in Dl 

less 1 for DBP instruction 

gat current test data 

pointer to fill block suhr 
use BlWlL aubr r return 

. 
PILL-B 

Byte buffer fill subroutine 

H0WI.B DO,(AO)+ 

U0T.B DO 

DBP Dl ,FILL-B 

RTS 

put data into buffer 

invert every other data 

do the whole buffer 

return to caller 

word Buffer fill submutine 

put data into buffer 

invert every other data 

do the whole buffer 

return to caller 

H0VB.W DO, (AO)+ 

M)T.W DO 

DBP Dl, FILL-W 

RTS 

. 
PILL-L 

Inn9 Buffer fill subroutine 

n0va.L DO,(AO)+ 

m . L  DO 

DBP Dl ,PILL-L 

RTS 

put data into buffer 

invert every other data 

do the whole buffer 

return to caller 

Test buffer Data to current test data: TMTA (master) 

TESTBOPF m . L  TX.L+8,A0 point to transfer buffer 

KIVB.1 TX.L+6,Dl get buffer length in Dl 

SW.W (1.~1 LESS 1 for DBP instruction 

m . L  TMm,DO get current test data and 

handle word and byte swapping capability 

0009F6 3439Pgm066 TO 

0009FC 08020003 

OOOAOO 6702 

read master control register 

input word snapping set 

then skip it 
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OOOAO2 4840 

OOOAO4 08020002 

OOOM8 6708 

OOOAOA 8058 

OOOAOC 4840 

000M8 E058 

OOOA10 4840 

OOOAl2 08020001 

000116 6702 

000~18 4840 

OOOAM 08020000 

OO011L 6708 

OOOA20 E058 

OOOA22 4840 

OOOA24 E058 

OOOA26 4840 

OOOUO 6018 

OOOA32 6608 

OOOA34 4600 

OOOA36 5 1 C 9 m 8  

oooA3A 4875 

OOOA3C 91PC00000001 

OOOA42 61000076 

0001146 1210 

OOOA48 61000000 

OOOA4C 

O O W 4  1200 

OOOA56 61000000 

OOOA5A 

OOOA5C 4E75 

SWAP DO 

BTST #2,D2 

B1IP.s T2 

80R.w t8,DO 

SIQP DO 

80R.W 18.W 

SWAP DO 

Bml! il,DZ 

6W.S T3 

SWAQ DO 

BTST #O,D2 

6W.S TI 

R0R.W I8,DO 

SM DO 

B0II.W I8,DO 

SWAP DO 

Page 22 

now get test by sire pointer 

else swap worda in tdata 

input byte swapping set 
them skip it 

else map bytes 0.1 
swap wrdm 

then swap bytes 2.3 
restore word. 
output word swapping set 

then skip it 
else swap word. in tdata 

output byte uwapping set 

then skip it 
elm swap bytes 0.1 

srap words 

then swap bytes 2.3 
restam word. 

Byte Buffer T ~ n t  subroutine 

CW.B (M)+,DO 

BII1I.S BBX 

n0T.B W 
DBT D1,TEST-B 

R'm 

S0BA.L #l,AO 

BSR BUFF-E 

l4OVX.B (AO),Dl 

BSR D S W m  

DISPLAY WROE-I( 

rn.6 DO,Dl 

BSR DSwm 
S P S ~  xm 
RTS 

Word Buffer Test subroutine 

CW.W (AO)+,DO 

6IiE.S BWX 

n0T.W DO 

DBF Dl .TEST-W 

RTS 

S'3BA.L 62,AO 

BSR BOm-E 

-.W (AO),Dl 

BSR O S W R D  

DISPLAY WRU-I4 

M0VE.W D0,Dl 

BSR D S W R D  

SYSCALL XPCL 

RTS 

pointsr to teat buffer eubr 

use B/W/L subs G return 

- with data in huffer 
xrror if not equal 

invert for testing 

test the whole buffer 

return paesing 
calc error address 
commDn buff err sub 

get error byte 

show it 
show write mag 
get wrote byte 
show it 
new line 

comp with data in buffer 

Error if not equal 
invrut for testing 
test the whole buffer 
return passing 

calc error addrsess 
colnmDn buff err sub 

get error word 
show it 
show wrote m g  

get wrote word 

show it 

new line 
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set ermr bit in flags 

and return from erception 

...................................................................... 
**. ... .. DR11m Test messages .t 

..* ... ...................................................................... 
OOOB2X 

OOOB2E ODOAOA 

000831 -+ 
OOOB6P ZA202020202020+ 

OOORAD 2Az02020202020+ 

OOOBEE 2A202020202020+ 

000C29 2-+ 

OOOC68 

OOOC68 53656C65637420C 

OOOCA4 203PODO700 

000CA9 ODOA 

OOOCAE 4D415354455220+ 

000CS7 ODOA 

OOOCE9 534C4156452020+ 

000D25 ODOA5072657373+ m - M  DC.B CR,W,'Press any key to continue: ',nu1 

000043 ODOA!%Z03C204D+ W T - M  DC.B CR,LP,LP,' < UASTER UODE >',CR,IIdIlL 
000D59 52657175657374+ LRXQ-n DC.B 'Requeeting Link Mastership ..... '.m 
000078 52656675736564+ UAm-M DC.B '~efusad',CR,LP,m 

000D95 47726168746564+ LACX-M DC.B 'Granted',CR.W,m 

OOODBP 52656C65617369+ RBLt_W DC.B 'Releasing Link Mastership to other b3ard'.CRrLP,m 

OOODBA ODOAOA203C2053+ SIdV-M DC.B CR,LP,LP,' < SLAVB UOD8 >',CR,W,WL 

000DDO 52656365697665+ L m - n  DC.B ,ueceived link Request from other board',CR,IF,m 

000DF9 4772616E74696E+ Gum-n DC.B 'Granting LWZ materahip to other board',CR,W,NIII. 
000B23 52656365697665+ EXIT-M DC.B 'Received Exit coxmuand from link Master',CR,LP,m 

OOO84C 52656365697665+ BCWD-M DC.B 'Received BADC commad from link Mamter',CR,LP,~ 
000875 52656365697665+ ABET-M DC.B 'Received m r t  command f m m  link Maater',CR,W,Am, 

000E9P 52656365697665+ CBRR-I4 DC.B *Received Bad command from Waster - ',nu1 
000EC3 54657374696167+ BRST-M DC.B 'Testing Burst Dma ',m 
0008D6 54657374696B67+ CYCL-14 DC.8 Testing Cycle m a  ',UUL 

0008E9 4C6P6E67206461+ mNG-H DC.B 'long data ..... ',nu1 
OOOEPA 576P7264206461+ WORD-M DC.B 'word data ..... ',nu1 
OOOPOB 42797465206461+ BITB-n DC.B '8yte data ..... ',nu1 
OOOPlC 54657374696867+ WSOT-M DC.B 'Testing word swap ',nu1 

OOOPZF 54657374696867+ WSIT-M DC.B 'Testing word swap ',nu1 

000P42 54657374696E67+ BSOT-M 0C.B 'Testing byte swap ',nu1 
000P55 54657374696167+ BSIT-M DC.B 'Testing byte swap ',nu1 

000F68 54657374696167+ WBOT-M DC.B 'Testing vord/hyte ',nu1 

000P7B 54657374696R67+ WBIT-M DC.B 'Testing word/byte ',nu1 
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OOOPEa 54657374696B67+ ~610-n lglB 'Testing word/byte ',nu1 

000FAl 63757470757473+ om-II DC.6 'outputs ...... *,nu1 
OOOW2 69617075747320+ 1 m - X  dc.b 'inputs ........ ',nu1 ...... 000FC3 73776170206F75+ SWPO-w DC.6 'wrap out ',nu1 

OOOFM 7377617020696E+ SWPI-II DC.B 'swap in ....... ',nu1 ...... 000R5 7377617020492~+ smo-II DC.6 'svap 110 ',nu1 

OOOPF6 50617373656400+ PAS-II DC.6 'Paesed',CR,LF,nul 

OOOFPP 4661696C656400+ FAIL-II OC.B 'Pailed',CR,LP,m 

001008 ODOMA50617373+ P(a-II DC.6 CR,IP,LF,'Passed ',m 
001013 2C204661696C65+ WPT-I4 DC.6 ', Failed ',mIL 

1 

0010lD ODOA5265636569+ UmL-n DC.6 CR,W,'Received NULL camumd.',W(ft 

001036 ODOA5265636569+ Acm-II DC.B CR.LP.'Beccived ACm colsllland.',UUL 

00104P 4661696C656420+ BAD-II DC.6 'Failed -> Bad DA!m from .slave-I',CR,LF,mIL 

001073 4661696C656420+ RADA-II DC.B  ailed -> Bad ACQT from -slave.l',CR,m,lO(n 

001097 4661696C65642W EADD-II DC.B 'Failed ->Bad DK?U from ~slave.1',CR.LF,lO(n 

OOlOBB 204164643A00 ADDF-II DC.B ' Add:',UUL 
OOlOC1 2057723AOO *ROT-n DC.6 ' Wr:',m 
0010C6 2052643AOO --I DC.B ' Rd:',NUL 
OOlOCe 204353523AOO CBBB-II DC.B ' cSXr',m 
OOlODl 204253523~00 as*-n oc.8 ' BsXr'.mIL 
0010D7 205354533AOO STAT-II DC.B ' STS:',NUL 
OOlODD 20464C473A00 FLAt-II DC.6 ' FL43: ',mIL 

dump tables to console msssages 

0010E3 ODOMA72656769+ DTO 

001126 ODOA2020202020+ 

001169 ODOAS45820204C+ DTl 

001179 ODOA5458202057+ DT2 

001189 ODOA5458202042+ DT3 

001199 ODOA525820204C+ m 4  

0011A9 ODOAS258202057+ DT5 

0011B9 ODOA5258202042+ DT6 

0011C9 2C2400 m% 

DC.6 CR,LF,LF, *registers: csrldcrlocrlamrlemalccrl mtc.w I mac.h ( mac.1 idicr' 

DC.B CR,LF,' 0 \ 1 ) 2 \ 3 1 4 1 5 1 6  7 1 8  9 1 A  B ) C  ',a 
DC.8 CR,LP, 'TX Long $',nu1 

DC.B CR,LF,'TX Word $',nu1 

DC.8 CR.LF,'TX Byte $',nu1 

DC.B CR,LF,'RX Long $',nu1 

DC.8 CR,LF, 'RX Word $',nu1 

DC.B CR,LF,'RX Byte $',nu1 

DC.B ',$',AOL 

...................................................................... ... t.. .. D R U M  Test Constants, Variables. 5 Storage .. ... t*. 

OOllDO F m F  

board statue register stg 

attn c m a n d  ward storage 

Test Enables for individual tests (Enabled - 1, Disabled = 0) 
* 
TEST DC.W S P P R  

bit 15 
bit 14 

bit 13 . bit 12 

Enable Flags (all default) 

naster mode 

Slave node 

Burst mode 

Cycle mode 
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* bit 11 

* bit 10 

bit 9 

t bit 8 . bit 7 

bit 6 . bit 5 

t bit 4 . bit 3 . bit 2 

bit 1 

bit 0 . 

Page 26 

long data 

rrord data 

Byte data 

S m p  rord out 
%tap word in 

Svap byte out 

-P bgts in 
Swnp word/byte out 
Grap wardlbyts in 
swap mrd/byte out/in 
enable tent data tables 

undf 

.------------------------------------------------. 
Slave uode camand table . 

OOllD2 00000588 SC1108 DC.L UaLLCm 0 slave 

0011D6 OOOOOSD4 DC.L AcmCWD 1 mnnter/slave 

0011DA 000005C2 DC.L LZlXCIlD 2 slave 

OOllDE OOOOOaAO DC.L SBzBXTE 3 slave 

001112 00000876 0C.L SBRIORD 4 hoth 
001lE6 0000084C DC.L SETLOUG 5 both 
0011EA 00000628 DC.L = ~ T X  6 slave 

001lEE 00000682 DC.L SL€ivapx 7 slave 

0011F2 0000070C DC.L SETBRST 8 bath 

0011P6 00000731 DC.L SXWXCL 9 both 

0011FA 00000518 DC.L BXITCM) A slave 

OOllFB 00000602 DC.L AB- B slave 

001202 00000611 DC.L SIIPCIU, C slave 
001206 000005DB DC.L B?.rCHn D mmter/slave 

00120A OOOOOOOD VALID DC.W $OOOO,$OOOD 

registers: csr~dcr~ocr(smr~~(ccr( mtc.w I mac.h I mac.1 ldicr 
t 0 1 1 1 2 1 3 1 4 1 5 1 6  7 1 8  9 1 A  B l C  

00120E PP383239W88FP+ TX.L DC.B $~~$38,$32,$39,$FB,$88,$~,$PP,$Fg~SOOISOO~$00~$31 
001218 FP3812791888PP+ TX.1 DC.B $FP,$38,$12r$79,$W.$88,$PP,$~,$FB,$00,S00r$00~$3~ 

001228 PP300279W88PF+ TX.6 DC.B $PP~$30.$02,$79,$~,$88,$PP,$~,$18,$00,$00~$00~$31 
I I I I I I  I I I 

001235 PP386239W88FF+ RX.L DC.8 $FP~$3S,$B2r$39r~W,$88,SPP,$PP,$~,$00,SOO~$001$3B 
001242 PP389279W8BPP+ RX.W DC.B $PF,$38 .$92 ,$79 ,$~ ,$~8 ,$~ ,$~ ,$W,$OO,$OO,$OO,$38  

00124P PP308279W888W RX.6 DC.6 $PF~$30,$82,$79r$18,$88.$~.$PP.$W.$00,$00~$00r$3S .----------------------------------------------------------------. 
Transfer mode pointers 

00125C 0000120~ TPS DC.L TX.L default is long tx table 

001260 00001235 IUS DC.L RX.L default is long rx table 
001264 000009D8 ms DC.L FILL-L def is long fill buff subr 

001268 OOOOOASC TBS DC.L TSST-L def is long test buff aubr 

* DRllWA Test Date Table (l'DA9!A) 

00126C AIUUUUM+ DZgl DC.L $AluAUM,$55555555.$CCCCCCCC,$33333333 

00127C OFOWPOP+ DC.L $OPOFOFOP,$FOFOFOW,$OOPPOOW,$PPOOFPOO 
00128C OOOOFPPP+ 0C.L $0000PPPP,$PPIP0000,$~~$00000000 

00129C 0000126C DPTR DC.L DTBL test data table pointer 
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O O l U O  00000000 TMTA DC.L 0 current test data variable 
0012A4 00 DSIEB DC.8 0 cuirent test data s i r e  

***.t..*...*........."**...~...tt..*.*.*..*.*.**.......*..**...* 

BBD DRllA4 
0 x l U 8  bytes codeldata, 0x0 uninitialized 
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