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Preface 

INTRODUCTION 
This guide is a complete technical description of the DSVll device, and is intended for hardware engineers. 
field service engineers, and programmers. It provides a full description of the DSVll device, detailing all 
DSVll features and facilities. 

ASSOCIATED DOCUMENTS 
The DS .... 'll-M Communications Option Installation Guide (EK-DSVIM-IN) tells you how to install the 
DSVll-M board in a MicroVAX enclosure. 
DSVll-M Communications Option User Guide (EK-DSVIM-UG) tells you how to connect the DSVll­
M to a modem. 
DSVJl-SF Communications Option Installation Guide (EK-DSVll-IN) tells you how to instal] the 
DSVll-S board in a BA200 series enclosure. 
DSVll-S Communications Option User Guide (EK-DSVll-UG) tells you how to connect the DSVll-S 
to a modem. 

STRUCTURE OF THIS GUIDE 
The guide is divided into seven chapters and seven appendixes: 

Chapter I-Introduces and describes the DSVII. 
Chapter 2-Describes the registers and commands associated with a DSV 11. 
Chapter 3-Describes programming procedures. 
Chapter 4-Gives a physical description of the DSVII. 
Chapter 5-Gives a functional description of the DSVll. 
Chapter 6-Gives a technical description of the DSVll. 
Chapter 7-Gives maintenance and diagnostic information. 
Appendix A-Describes protocol details. 
Appendix B-Gives line specifications for the DSVll. 
Appendix C-Details the Ie descriptions used on the DSVll. 
Appendix D:-Describes the Q-bus interface chip. 
Appendix E-Describes the connectors and cables used on the DSV 11. 
Appendix F-Describes F10ating Addresses. 
Appendix G-Is a glossary of terms used in the manual. 
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Chapter 1 

OVERVIEW OF THE DSV11 

1.1 General Description of the DSV11 
The DSVll is a synchronous communications controller for Q22-bus systems. It can handle two independent 
lines simultaneously running at different speeds and with different protocols. 

The DSVl1 is available in two fOIms: 

DSVll-S is suitable for insertion in BA200 series enclosures. One quad sized module contains all the 
active circuitry and line driversjreceivers. 

DSVll-M is suitable for insertion in BA23, BA123, and H9642 enclosures. In this fOIm the DSVll 
consists of a module and a distribution panel which are interconnected by ribbon cables. 

The DSVll controller provides the following features: 

Full compatibility 'with these interface standards: 

RS-232-C, RS-232-D, Rs-422, Rs-423 
Y.I0, Y.11, V.24, V.28, V.35, V.36 

The DSVll has full modem control. including the secondary test leads: Local Loop, Remme Loop. and 
Test Indicate (CCITI 140, 141, and 142 respectively) 

The DSVll supports the folloVlIDg synchronous protocols: 

DDCMP 
HDLC (single and double byte addressing) 
SDLC 
IBM BISYNC 

(SDLC is a subset of HDLC single byte). The DSVll performs 16-bit CRC generation and checking 
for each of these protocols. 

A microprocessor controls the internal operation of the DSVll. ROM based diagnostics, running on the 
microprocessor, extensively test the module each time it is powered on or reset. An:MJ)M diagnostic 
program for MicroVAX systems is also available. 

The DSVll interfaces directly to both the Q- and Q22-buses. TWo switches select bus grant continuity for 
use with QIQ and Q/CD backplanes. Switches on the module select the Q22-bus base address. All other 
DSVll functions and configurations are programmable. 

Data is transferred between the memory of the host system and the DSVll's internal data buffers by DMA 
transfer. Command blocks are used to send instructions to, and receive responses from, the DSVll. Command 
blocks and responses reside in DSVll memory and are read and written by the host via three of the registers. 
The DSVll has four registers in the Q22-bus I/O space which are used to initiate and monitor command 
block processing. 
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1.1.1 Configurations 

Figure 1-1 shows a possible DSVll configuration. 
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Figure 1-1: Example of OSV11 Configuration 
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Chapter 2 

REGISTERS AND COMMANDS 

2.1 PROGRAMMING OVERVIEW 
The next two chapters describe the control and status registers, and the command structures used to control 
and monitor the DSVll, and self-test diagnostic. Examples are also given. The following lists the broad 
functions performed by various parts of the logic and can be used to guide the reader in finding the information 
needed. 

Device registers (Section 2.2) are used to reset the DSVll and to control and monitor the command lis: 
mechanism. 

The command list structure (Section 2.4) is the mechanism by which the host controls and monitors 
the communications functions of the DSVII. 

A command list is fonned of command list elements (Section 2.5) which are built in DSVll memory 
via CSRs. 

Each command list element contains a command function (Section 2.6) which tells the DSVll exactly 
what to do. 

Chapter 3-Programming Features--d.escribes hov.~ the host can use the command list mechanism to 
program the DSVll to do useful·work. Some programming examples are also included in Section 3.4. 

2.2 DEVICE REGISTERS 
The host controls and monitors the functions of the DSVn module using command and response blocks that 
are built in command memory. Command and response blocks in DSVll memory are accessed via CSRs. 

Device registers on the DSVll are used to initialize and control this process. These registers are all word 
length (16-bit) and cannot be accessed by byte-length transfers. Read-modify-write operations aTe not 
allowed on these registers. 

2.2.1 Register Access 
The DSVll occupies four words (eight bytes) of Q-bus memory-mapped I/O space. The position of the four 
words within the I/O page is switch-selected on the DSVU. In order to access the module, bits <12:3> of an 
I/O address must match the address coded by the switch. 

Table 2-1 lists the DSVll registers and their addresses. The tenn base means the lowest I/O address on the 
module; that is, when the three low-order address bits are O. 
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Table 2-1: DSV11 Registers 

Register 

Fl8¥ register 

CAlmmand Memory Address Register 

CAlmmand Memory Data Re!isl.er 

CAlmmand Memory Data Register 

2.2.2 Register Bit Definitions 

2.2.2.1 Flag Register (FLAG) 

Figure 2-1: OSV11 Flag Register 

(F'.L.AG) 

(CMAR) 

Low ~"ord 

Hi!h Word 
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Address 
(Hexadecimal) 

Base 

Base + 2 

Base .,. 4 

Base + 6 

Type 

Read/V.: rit: 

Read/\Vrir.e 

Read/\r,," rit: 

ReadlWrite 
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No bits in this register are valid until the DSVll has cleared the RESET bit (FLAG<9» after initialization. 

Bit 

<7:0> 

8 

9 

Jliame 

DEVTYPE 
(Device Type) 

ll\"T .E.'-'ABLE 

RESET (Reset) 

Description 

This byte contains a device type code. The. DSV11 always returns 02 (hexadecimal). 

'When this bit is set, the DSV11 will Fnerate interrupts when it: 

Sets the RESP.AVAlL bit (FLAG<14» 

Clears the RL'!Ii"!'."ING bit (FLAG<IO» 

If this bit is clear. interrupts will be disabled. but the DSV 11 will continue to update the 
response list if command blocks are availabie. It is possible for an interrupt te be generatee 
after this bit is cleared. because the effect of clearing the bit is not immediate. The host cannot 
usc the interrupt enable bit to synchronize access to the DSV 11 or to DSV I I related da~ 
structures. 

This bit is cleared by reset. 

Seuing this bit causes the DSVlI to begin its initialization procedure. including self-test. The 
host cannot clear this bit. and writing a 1 when it is already set has no effect. WritingaO to 
the bit has no effect at any time. 

This bit is also set by the DSVll after bus initialization or power-up. It is cleared by th~ 
DSV 11 after it has completed the self-test and initialization procedure. 

If SKIP.SELF.TEST (FLAG<15» is set in the .operatior. which sets this bit. the DS\'11 will 
skip self-lest during its initialization. Initialization will then complete in less than I ms. anc 
all the bits in the flag register are reset. (A self-test takes about S seconds to complete.) 

To prevent unexpected Q-bus operations, set the reset bit only when the host is certain that no DSV II Q-bus transfers are inoperatior •. 

10 

11 

12 

13 

(Not used) 

CMDl..IST.VALID 
(Command List Valid) 

This bit can be set by the host to start the DSVIi running and processing the command list. 
Writing a 0 to the bit has no effect. The host cannot clear this bit. 

This bit is cleared by the DSV11 if it cannot continue to process the list. If the r-."T.E."iABLE 
bit is also set., this will Fnerate an interrupt. 

Once this bit has been cleared, the DS.VII is restarted by settin~ up the initialization block 
and then setting the bit again. Any command list elements that are outstandmg when this bll 
is cleared are discarded, and not returned as response eiemenlS. 

The host must set this bit when it ha~ put one or more command blocks onto the command 
list after the initialization block. Writing a 0 to the bit has no effect. The host cannOI clear 
this bit. 

The bit is cleared by the DSV II when it responds to the last block on the command list. 'Vt'hen 
this bit is clear, the CMD.AVAlL bit is ignored. 

Once the host receives a ~sponsc which indicates that the DSV II has detected the end of the 
list,. it must ~make the command list with any commands that have not been completed, and 
set this bit again. See Section 3.2 for further explanation. 

CMD.AVAIL (Commands The host ICts this bit eaCh time it adds a new block to the command list. Provided that the 
Available) CMD.LIST.VALID bit (FLAG<I2» is set, this tells the DSVlI that it needs to access the 

c:ommand list to fetch the next command. 

The host cannot clear this bit. 
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Bit 

14 

15 

J'oi'ame 

RESPAVAll. 
(Responses Available) 

SKIP:SELF.TEST 

Description 

The DSVll sets trus bit each time it adds another response block to the response lis~. The 
host should clear this bit, and then process the complete response list. This bit is cleared by 
writing a 1; writing a 0 has no effect. 

If the Il'."T .El"ABLE bit (Fl..AG<8» is set ..... hen the DSVlI sets this bit. an interrupt is 
generated. 

If this bit is set in the operation which sets the RESET bit (Fl.AG<9». the DSVll ..... iIl skip 
self-tcst during its initialization. 

The host cannot clear this bit. 

2.2.2.2 Command Memory Address Register (CMAR) 

Bit 

<15:11> 

<10:2> 

<1:0> 

J'oi'ame 

0-'01 used) 

Offset 

C'\ot Used) 

Description 

Rtad/Write by the host. Specifies the longword base that the Command Memory Dat.a Registers 
will point to in the command memor),. The register can be read from. but the da:z does nO! 
come from the same hardware which controls the offset. The value will normaliy be that las: 
written by the host as the DSVI I does not intentionally modi~ it. At the completion of self­
test. the DSV I I "'''rites a pattern to the location in Command Memory at offset zero and clears 
the CMAR, but the value read in this case is the firmware version. 

2.2.2.3 Command Memory Data Register Low (CMDRL) 

Bit Name 

<15:0> CMDRL 

Description 

After completion of the self-tesl (indicated by the clearing of the RESET bit. FLAG<9». the 
host can read from this register to determine whether the self-test has passed. Tne foliov.ing 
hexadecimal codes are used: 

AAAA Completed successfully 

5555 

SSAA 

Completed unsuccessfully 

Self-tcst skipped 

Any other pattern indicates that either the register could not be written to, or that the fault was 
so severe that the self-tcst failed to complete. 

In normal operation. the host uses this register to read from. or to write to. Command Memory. 
The word accessed will be that as indicated by the. CMAR. . 

2.2.2.4 Command Memory Data Register High (CMDRH) 
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Bit Name 

<15:0> CMDRH 

--
Description 

AitJ!r the completion of the self-test (indicated by the clearing of the RESET biL F. .. AG<9> i. 
the host wses this word to read from or to write to Command Memor .... The word accessed is 
the word following that pointed to by the CMAR. This allows CMDRL and CMDRH to be 
accessed as a longword. 

Ii the self-t.c.st completed unsuccessfully. the host can read a pattern from this register whict. 
indicates the test that failed and the reason. These codes and their meanings ~. described ir. 
Section 3.3. MAJ:!I."TE."ANCE PROGRAMMING. 

2.3 COMMAND MEMORY 
Command memory is the 2048 bytes of DSVll memory that the host can access via the command memory 
data register and address register. Command memory is divided into 64 equal· units. each 32 bytes long. 
The first unit is reserved for use as the initialization block., and the remainder are used as the command list 
elements. To access a particular word in command memOI)', the host must write the offset required into 
the command memory address register. The value written is the longwordboundary at or before the word 
required. For example. the value for word 37 (bytes 74 and 75) is 72. The data can then be read from or 
written to the appropriate command memory data register word. Longword accesses are converted into two 
word accesses across the Q-bus. The order of word operations in this case is undefined, and YO.ll should take 
care if it is important. In the example case of word 37, the upper command memory data register should be 
accessed. . 

2.4 COMMAND LIST STRUCTURE 

2.4.1 Overview 

The four Q-bus registers described in Section 2.2 are used to control and monitor the processing of command 
lists. All control and monitoring of the DSVll itself (for example. transferring data.. and controlling device 
and channel parameters) is done through the command list mechanism. This section describes the structures 
used in this mechanism. 

The command list consists of a linked list of elements each made up of 32 bytes (8 longworcis). The command 
list elements are linked by a single pointer which gives the command memory address of the next element 
in the list. On the response list, a iurther pointer is used to link the elements together. The next few sections 
refer to the softload operation; Figure 2-2 shows the softload operation sequence. 
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Figure 2-2: DSV11 Softload Operation Sequence 
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2.4.2 The Initialization Block 
The first block in the command memory is the initialization block. The host sets up the initialization block 
by writing zero to the CMAR and then the command and response list pointers to the CMDRs. then 4 to 
the CMAR and the vector to the CMDRs. The RUNNING (FLAG<10» bit is then set and the DSVll will 
initialize the vector and its command and response lists. 

2-6 DSV11 Communications Option Technical Description 
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The initialization block contains pointers to the start of both the command list and the response list It also 
contains initialization information for the DSV11. The initialization block is eight longwords in length. 

The format of the initialization block changes if a softload operation is required. If a softload is required. 
then only one longword is defined. The two most significant bits of the second longword are used to indicate 
which stage of the softload operation is to be performed. If both bits are seL then the least slgnificant word 
contains the vector to be used for interrupt during the softload operation. 

332 2 2 2 2 2 2 2 221 1 1 1 1 III 110 000 0 0 ceo 0 
1 0 9 e 765 4 3 2 1 098 7 654 321 0 9 S 7 6 5 432 1 0 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-~ 

11 11 I vector 
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

The vector is used when the interrupt is generated after each stage of the softload operation 

If only the least significant of the two bits is set (bit <30», this indicates that the address in the least 
significant 22 bits is the start of the first block of down load data The rest of the field is used to indicate 
the size in pages (512 bytes) of the data block. The value in this field is one less than the number of pages 
required. A value of zero thus indicates that 1 page is to be transferrec. 

332 2 2 2 2 2 2 2 2 2 1 1 : 1 1 1 1 : 1 1 0 000 0 0 C 0 C 0 
1 0 9 e 7 6 5 4 3 2 1 0 9 S 7 6 5 432 1 0 9 e : E 5 4 3 2 : 0 

+-+-+-~-+-.-+-~-+-+-+-+-+-+-+-+-+-~-~-~-.-~-+-~---+---~-~---~-~-~ 

10 Ildata block sizel s~ar~ address of the fi=s~ data rlock 
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-~-+-+-+-+---+- ... -+-~-+-~-~-+- ... 

If only the most significant of the two bits is set (bit <31» this indicates that the address in the least significant 
22 bits is the start of the next block of dOVvTl load data The rest of the field is used to indica!e the size in 
pages (512 bytes) of the data block. The value in this field is one less than the number of pages required. A 
value of zero thus indicates that I page is to be transierred. 

332 2 2 2 2 2 2 2 2 2 1 1 1 1 11: 1 1 1 0 0 0 0 0 0 0 0 0 0 
1 0 9 E 7 654 3 2 1 0 9 E 7 E 5 ~ 3 2 : 0 9 e 7 E 5 ~ 321 0 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-~---+-+-+-+-+-+-~-+-~-+-~-+-+-+ 

11 Oldata block sizel start address of the next da~a block 
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-_-+-+-+-+-+-+-+-+-+-T-+-+-+-+-+-+ 

If neither of the two bits is set then this is an initialize operation. 

The first word in the first long word contains the command memory address of the command list stan (or 
zero if the list is empty). This location is used every time as the pointer to the start of the command list 
when command list valid is set If the first word value is non-zero and the Running, Command available and 
Command list valid bits are all set in the initialize operation, the Command list will be processed immediately 
after the initialization is complete. 

If interrupt enable is set, and the commands used generate an immediate response (for example, report board 
parameters), the host can determine when the initialize operation is complete, as an interrupt will be generated. 

The second word contains the command memory address of the response list start. The response list start 
may contain the address of a response block when the initialization is performed, or zero to indicate the end 
of the response list. These contents let the host software perform the same tasks when a response is removed 
from the list You must always leave the last response on the list, as the response list link field in it is used 
to add the next response. 

If a dummy response is not present at initialization time, then the host does not have a response it can discard 
when the first real response is added to the list. This means that you must check the list each time a response 
is removed to ensure that a response still remains. 
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The third and fourth words contain the vector which the device uses on interrupt. The vector longword must 
contain a valid vector with the most significant bits all zero. 

3 a 2 2 2 2 222 2 221 1 111 1 1 1 1 1 000 0 0 0 000 0 
1 0 9 8 7 6 5 4 3 2 1 0 9 8 76 5 4 3 2 1 0 9 S 7 6 5 4 3 2 1 0 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+~+-+-.-+-+ 

response list link commanci list link 
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 
10 01 MEZ 1 vecto::-
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+~+-+-+-+-.-+-+-+ 

The fifth to eighth words contain the DSVll wide area network identification when the self-test has finished. 
This ID can also be determined using the Return Device Parameters described in Section 2.6,1. 

2.4.3 The Command List 

To give commands to the DSVll, command blocks. each 32 bytes (8 longwords) in length, are set up in 
command memory. Each block gives the DSVll an instruction: for example, to transrrlit a data buffer. or to 

alter some channel parameters. 

The command list is a linked list of such blocks. A single fOIv/ard pointer in each block is used to link the 
blocks in a list together. A separate pointer is maintained for commands to the DSVIl, and for responses 
from it. 

The host signals the presence of new commands to the DSVl1 by setting the CMD.LISTY.;.LID (FLt>.G<12» 
and the CMD.AVAll.. (FLAG<13» bits in the FLAG register. The DSVll processes as many commands as 
it can at the same time. Commands that cannot be processed at the same time are queued by the DS\'ll. 

2.4.4 The Response List 
'When a command has been processed and completed, or aborted.. the DSVll converts the comma,'1C blo:::l: 
into a response block. To do this it updates some fields in the original command block. and plac.es the block 
on the response list by adjusting the response list link pointer(s). 

The response block includes a status field from which the host can determine whether the command completed 
successfully or not. 

The DSVll continues to process commands and generate response blocks until it has responded to the last 
block in the list. It sets a bit in the last command block that indicates End of command list detected. Tne 
host must then make a new command list and set the CMD.LIST.VALID bit. 

2.5 COMMAND LIST ELEMENTS 

2.5.1 Command List Element Structure 

Each command list element consists of 8 longwords (32 bytes). and must be aligned on a 16-byte boundary. 
The sttucture of a command list element is shown in Figure 2-3. 
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Figure 2-3: DSV11 Command List Element Structure 

) 
RE1602 

The following sections describe each field in this structure. 

) 

) 
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2.5.1.1 Command List Link Address 

Bit 

<15:0> 

Name Description 

Command List Link Ad· This word contains a reference to the next item in the list. Only bits <11;2> are used: all 
dress others must be uro. Because the command list elements are on 32 byte boundarie:;. bits <4;2> 

are also normally zero, but the DSV! I does not enforce this restrictior •. 

This field is zero in the last entry in the list. It must be updated after the next command list 
element has been filled in. but before the commands available bit is set in the flag register. 

2.5.1.2 Response List Link Address 

Bit 

<15:0> 

Name DesCription 

Response List Link Ad- The DSV 11 sets this field to the address of the start of the next elemen: in the response lis!. 
dress 

The DSVlI updates this field before sening the RESP.AVA.TI... bit (FLAG<14». If the elemen: 
is the las! in the response list. this field is set to all uros. 

2.5.1.3 Function Longword 
The bits in this longword can be grouped into four byte-length fields: 

<7:0> Command Code 

<15:8> 

<23:16> 

<31:24> 

ChanneJ Number 

Command Status 

Completion Status 

Each field is described in this section. 
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Bit Name 

COMMA"'"!> CODE <7:0> 

<6:0> Command Function 

) 

7 1'0: used 

) 
CHAN~"EL 1'-CMBER<l5:8> 

<15:8> Channel1'umber 

COMMA."'"!> STATUS<23:16> 

<19:16> O-;ot used) 

) 20 Command Being Pro-
cessed 

21 End of Command List 
Detected 

<23:22:> (Not used) 

COMPLETION STATUS<31:24> 

Description 

The host sets these bits to determine the function of the command element, Tne codes used 
are (in hexadecimal): 

00 Report device type and parameters 

01 Rerum channel parameters 

10 Initialize specified channel 

11 update channel parameters 

13 Reset channel 

20 Transmit data from host buffer 

30 Receive data into host buffer 

40 update and n::port modem statUE 

50 Report statu.s change 

7F S .... -itch to maintenance mode 

These command functions arc fully described in Section 2.6. 

Must be zero 

The host set> this byte to specify the channel number tc which the cornmanc at'piie,. The 
DSVll suppons only two channels. 0 and 1: therefore this by'" can on.:; contaln the value oe' 
or OJ. 

The DSV11 sets this bit when it starts to process the command. If any fields in the command 
block are updated by. the DSV 11 while it IS processing the command. thIS bit tells the bost 
that those fields are valid. 

This bit is set by the DSV11 as part of the response block. It indicates that the DSV 11 
ronsiders this block to be the last in the eurrent list. 

'When this bit is set, the host should not add any more blocks to the curren! list, but should 
make a new list and start it by setting the CMD.LISTVALID bit again. Any blocks which 
had already been added to the current list must be placed on the new list, 
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Bit l'\ame 

<31:24> Completion Status 

Description 

This byte is set by the DSV 11 as part of the respons~ block. It contains a code that indIcates 
the c:ompletion status of the. c:ommand. Thec:odes used are (in hexadcc:imali: 

00 Nonna] c:ompletion 

01 Command aboned on request 

03 Unrec:ognized c:ommand 

04 Invalid c:hannel 

OS Invalid PI 

06 Invalid P2 

07 Invalid P3 

08 Invalid P4 

09 Command out of &eq\lenc:e 

OA Data buffer error: parity error 

OB Data buffer error: non-existent memo~ 

OC CRC error on receivc-DDCMP onJ~' 

OD CRC error in header on rec:civc-DDCMP only 

OE ~c:cive buffer overflow 

OF Modem status c:hange during transmit 

10 Modem timeout 

11 Message c:ontents error 

12 .~eive overrun occ:=d 

1: ~c:eive abort detec:tcd-HDLClSDLC only 

I 
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2.5.1.4 Buffer Length Longword 

Bit Jliame Description 

<15:0> Buffer Length Used This word is used by the DSV 11 to n:turn the length of the buffer it transferred. 

<31:16> Buffer Length Provided The host sets this word to the length of buffer provided. 

2.5.1.5 Buffer Address Longword 

Bit Jliame DesCription 

<21:0> Buffer Address This field contains the full 21-bit Q-bus aOOn:s, of the start of the buffer associated with the 
command, if provided (some commands do not need a buffer;. 

<31:22> Must bezcro. 

2.5.1.6 Parameter Longwords 
The four parameter longwords are used to pass additionalinfonnation to and from the DSVll. The meaning 
of the infonnation in these longwords depends on the specific command. The parameters associated with 
each command are described in Section 2.6. 

2.6 COMMAND FUNCTIONS 
This section describes each command function. 

In the description of the parameters passed and returned, the following abbreviations are used: 

PI First parameter longword 

P2 Second parameter longward 
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2.6.1 Return Device Parameters 

Command Code: 00 (hexadecimal) 

Description: 

Parameters: 

Bit Name 

The channel number field in the command block is ignored. !bere is no associa1ed buffer. and thereft're the 
buffer length and buffer address fields 1ft igno=i. 

The device parameters an: returned in the parameter longwords. The WA.'/o; ID is returned in thebuffe! leng&. 
IIIId buffer address fields. 

Description 

Pl: BOARD PARA."IETERS 

<7:0> 

<15:8> 

<23:16> 

<31:24> 

Device Code 

Finnwaze Version 

Number of Sync Lines 

Hardware Revision 

The DSV 11 returns the value 02 (hexadecimal). 

Thi~. value indicates which version of firmware the module is using. and will always be great:~ 
than zero. 

The DSVII only supports two lines and therefore always returns the value 0: (nexaOecimat. 

This field contains the current hardwazerevision built into the ROM firmware. 

n: HARDWARE A. ..... 1) FIR.\fWARE VERSIOSS 

<7:0> ROM Finnware Expected This field indicates the hardware revision that the ROM firmware expects in order to execute. 
Hardware Revision Field is =iundan\.. 

<15:8> ROM Finnware Revi- This field indicates the revision of the ROM firmware. The field matches the active revlsior. 
sion number if no softload operation has occurred. 

<23:16> Softloaded Firmware Ex- inis field indicates the hardware revision that the softloaded firmware expects in order u:. 
. pected Hardware Reyi: execute. 
sion 

<31:24> Softloaded Firmware Re- This field indicates ~e revision of the &oftloaded firmwaze. inc field matches the active 
vision revision number if a softload operation has occurreG. 

2.6.2 Return Channel Parameters 

Description: 

Parameters: 

There is no associated buffer. and therefore the buffer length and buffer address fields must be set to zero. 

The channel parameters 1ft returned in the first parameter longword. 
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Bit Jliame 

Pl: CRAAl\'EL PARAMETERS 

<3:0> Adapter Cable Type 

<5:4> Switches 

<31:6> (Not used) 

P2: ]liot used 

2.6.3 Initialize Channel 

Description 

This field returns a value decoded from the adapter cable. The codes used are (in hexadecimall: 

o )\;0 cable connected 
I V.35 cable 
2 RS-423(V.24 cable 
4 RS-412/V.36 cable 
F H3199 loop back connector 

Rerums the sta~ of the switches that are accessible by the DSV I! firmware. There are tv.'o 
switches per cbanne~ all settings of which are reserved. The value 01 is reserved for board 
testing. and other values are unassigned. 

Command Code: 10 (hexadecimal) 

Description: 

Parameters: 

Bit Jliame 

The specified channel is initialized using information supplied in the associated buffer. The buffer iengtt. i. 
ignored. and the buffer address field must be zero. 

The parameters for the command are passed ir. a 2-longword buffer. 

Description 

F1RST LOJliGWORD: I..r\'E PARA.'\1:ETERS 

<3:0> Channel Protocol 

<7:4> Error Check Type 

This field specifies the protocol to use on this channel. The codes used are (ir. hexadeci.:nal): 

DDCMP 
Basic HDLC 
Extended HDLC 
Reserved to DIGITAL 

o 
1 
2 
3 
4 
5 
6 
7 

BIS:0<C using EBCDIC coding 
reserved 
reserved 
reserved 

Other values are not supported. 

This field specifies the type of error check to use on this channel. The codes used are (in 
hexadecimal): 

o CRC-CCm preset to allIs 
1 CRC-CCm preset to all Os 
2 LRC/VRC odd 
3 CRC-16 
4 VRC odd 
5 VRCeven 
6 LRC/VRC even 
7 No error control 

Other values are Dot supported. 

REGISTERS AND COMMANDS 2-15 



Bit 

<10:8> 

<13:11> 

<14> 

<23:16> 

<31:24> 

Same Description 

Receive Bits Per alar- This field specifies the number of receive bits per character. The codes used are (in 
acter hexadecimal): 

o Eight bits per character 
S Flve bits per character 
6 Six bits per character 
7 Seven bits per character 

Other values arc not supported. 

Transmit Bits per Char- This field specifies the number of transmit bits per character. The codes used are (in 
&eter hexadecimal): 

Idle with Sync/Flag or 
Mark 

o Eight bits per character 
5 Five bits per character 
6 Six bits per character 
7 Seven bits per character 

When this bit is set, synchronization characters (or flag characters. depending or. the protocol; 
arc sent at the end of the message (after the CRC, if. it is selected). When it is clea:. the lIne 
will idle in the mark condition. 

First Address Character This is the address-match character used in single..;;haracter address-matchinf protocols. 

Second Address Char- This is the second address-match character used in 2-<:haracter address-matching protocols. 
acter 

SEcmm LONGWORD; MISCELLA..'"EOUS ML> MArIoJENA.""CE PARA.l'dETERS 

o 

2 

3 

<6:4> 

Receiver Enable 

Internal Loopback 

When this bit is set, the DSVll monitors the receive data line for the specified channeL and 
if a receive command block with an associated buffer has been supplied. it will transfer the 
incoming data to the command memory. 

When this bit is sct, data is loo~back internally from the transmit data line Ie: the receive 
data line on the specified channel. The CCnT J 13 clock i, also looped tc: CCITT Ii" anc 
115 if internal clock issclected. 

Primary/Seconc:llU]' Sta- When this bit is set, the DSV II will not attempt address matching. but will accept all incoming 
tlon 

Clock Control 

Clock Rate 

messages. 

V,rnen the bit is clear. the DSV II will only accept messages with an addresstha! matche, 
either the· specified address or the broadcast address. 

If this bit is set, the DSVll uses the clock rate field to control the rate of its internally generatec 
clock rate. Tnis clock is made available on the CCITT-1l3 interchange circuit (DTE sourcec 
ITansmit clock) if internal loopback is not selected. CCITT 113 Loop Enable. bit 29 of of the 
second longword. controls whether the DSV II loops this clock internally or no~. 

When the Clock Control bit is clear, the DSVII uses the clocks from the interface (CCITT-I 14 
and CCITT-115). and generates no clock. 

If the internal clock is selected, these bits determine the clock rate used. Values permitted are, 
in bits/s: 

00 Automatic rate selection dependent on protocol type and cable 

01 Reserved-if used will disable dock 

02 9766 

03 19531 

04 39062 

05 78125 

06 156250 

07 312500 
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Bit 

IS 

<23:16> 

<27:24> 

29 

<31:30> 

Name 

O-;ot Used) 

Number of Syncs 

Cable Driver Select 

Data Coding 

Description --
This field specifies the number of sync bytes to be sent before each message. 

This field tells theDSV 11 how to set up its drivers and receivers to match the adapter cable. 
The codes used correspond to those returned by the Rerum Olannel Parameters commanc.. 
They are (in hexadecimal): 

o Automatic driver/receiver selection dependent on cable 

V.35 

2 RS-423/V.24 

4 RS-4Z2/V.36 

Normally this field would be set to zero to use the value determined by the adapter cable. 
but the hosl can override the DSV II detected code. This is useful if ~ unkno~ cable is 
anached. 

Scning tlris bit selects !'.'RZI encoding: clearing it selects ?>."RZ encoding. !'."RZ encoding use; 
a high level to indicate a 1. and a lov.· level to indicate a O. ?>.'RZI encodmg use; a change 
of level to indicaIe a 0 and no change of level to indicate a 1. !'."RZI encoding is normali: 
used to allow the clock to be regenerated from the data signal. but it relic; on the data having 
frequent zeros in the data stream. The only protocol supported by the DSV 11 that doe; so lS 

HDLC/SDLC. Scning this bit for any other protocol will cause ?>."RZI encoding to be used. 
but the effect on the data is unpredictable. 

ccrrr 113 loop enable This bit controls whether the internal clock (generated if clock control bit 3. i; asserted,' i; 
looped back to cern 114 on the module. Tne sening of this bit is relevant onl) if internal 
clock is selected and internal loop back is not asscrtec.. 

Not used 

2.6.4 Change Channel Parameters 

Command Code: 

Description: 

11 (hexadecimal) 

This command is essentially the same as the Initialize Charmel command. All the parameter field; are the 
same (see Section 2.6.3). However. only those parameters that can be changed while the DSV I j is processinf 
other commands are relevant. 

2.6.5 Reset Channel 

Command Code: 

Description: 

Parameters: 

13 (hexadecimal) 

The effect of this command depends on the value of the parameter passed. 

A single parameter longword, PI, is used to indicate one of three options. 

If PI contains 0000 (hexadecimal), this command has the opposite effect to the Initialize Channel command. 
Any transmit or receive operations, or report starus change commands in progress, or queued to the DSV I!. 
are aborted and the response blocks indicate an abort starus. The channel is shut down to the off state fOT the 
particular cable type (interface standard). The response is not rerurned until the abort and shutdown operations 
are complete. 

If PI contains 000 1 (hexadecimal), all transmit and receive operations in progress or queued to the DSV 11 are 
aborted and the response blocks indicaIe an abort status. The response to this command is then rerurned. 

If PI contains 0002 (hexadecimal), all transmit operations in progress or queued to the DSVll are aborted and 
the ~sponse blocks indicate an abort status. The response to this command is then returned. 
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2.6.6 Transmit Data 

Command Code: 20 (hexadecimal) 

Description: 

Parameters: 

Bit Name 

The buffer-length field is set to the length of the buffer containing the data te be transmi!IeC. Tbe address 
field is set to the Q-bus address of the buffer. The buffer must be placed in contiguous Q-bus space. 

The parameters an: passed through the two parameter longwords. 

Description 

PI: MODEM CO~"TROL lI'Io'FOR.~TIO~ 

<4:0> 

5 

6 

7 

8 

New Modem Status 

reserved 

(Not used) 

Change Modem Status 

Check Modem Status 

This field tells the DSVI 1 what state to put the modem contrel lines in before staning te 
transmit the data. On each channeL either the transmit meSSa2:es or the recc:.ive messa£e car. 
have modem control status changes presen~. but not beth. Tn~ orde~ in WhId. t,ansm;ts an~ 
receives an: done depends on the incoming data. Only bits releva,,: to the specific interia;;e 
being implemented should be used. 

Each bit controls a different line: 

Bit Line 

0 ccrrr }40 (Remote Loopback) 

ccrrr 10812 (Data Terminal Ready) 

2 ccrrr JlI (Data Signaling Rate Selecton 

3 ccrrr 141 (Local Loopback \ 

4 ccrrr 10.5 (Reques: To Send' 

H this bit is set. the ~ew Modem Status field is used. H the bit is clear. the Sew Modem 
Status field is ignored. . 

H this bit is set. the Required Modem Status field is used. H the bit is clear. the Required 
Modem Status field is ignored. 
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Bit 

<15:9> 

<23:16> 

Name Description 

Required Modem Status This field tells the DSV 11 what state the modem status lines must be in before it can Stal''! tc 
IranSmit the data, 

Required Modem Status 
Mask 

Each bit represents a different line: 

Bit Line 

9 RTS Test signal; looped ccm 105 when the H3199 loopback connector is presen: 

10 ccm 142 (Test Indicator) 

11 DTR Test signal; looped ccm 108 when the H3199 loopback connecto~ is present 

12 

13 

14 

15 

ccm 106 

ccm 109 

ccm 125 

ccm 10i 

(Cle~ To Send) 

(Carrier Detect) 

(Ring Indicator) 

(Data Set Ready) 

This byte is used al' a mask to indicate which of bits <15:9> are to be significan:. anc whier, 
ignored. Bit <16>, when set. indicates that this mal'k byte is to be usee. If i; is clear. no bits 
are significant. The bits com:spond as follows: 

Mask ReqUired Sta-
Bit tus Bit 

17 9 RTS Test Signal 

18 10 ccm 142 

19 II DTR Test Signal 

20 12 ccm IOE 

21 13 ccm 109 

22 14 ccm 125 

23 15 ccm IOi 

P2: MODEM STATUS TIMEOL'T 

<15:0> 

<31:16> 

Modem Status Timeout This word indicates to the DSV11 the maximum time, in units of 10 ms, that it should wait 
for the conditions specified in the ~uired Modem Status field. If the conditions are not 
met within the specified time, the DSVl1 will timeout, and return the command block with a 
timeout indication. 

If this field contains zero, the DSV 1 1 will never timeout. 

(Not used) 

2.6.7 Receive Data 
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Command Code: 30 (hexadecimal) 

Description: 

Parameten;: 

Bit Name 

The buffer-length field contains the length of the buffer that the data is to be stored in, The addres, fide 
contains the Q-bus address of the buffer, The buffer must be placed in contiguous memory, sta"'lIDf or. ar. 
even boundary. 

The response to the command is issued wben the reception is completed, or when an error occurs, The response 
returns the block with the status field set to indicate the result of the action. and the len2'th field set to the 
length of the received message, -

The parameten; are passed through the two parameter longwords. 

Description 

Pl: MODEM CO!'G'ROL l''FOR.\1ATIO~ 

<4:0> 

5 

6 

7 

8 

I'ew Modem Status 

reserved 

(NO! used) 

Change Modem Status 

Check Modem Status 

This field tells the DSV J1 what state to put the modem control lines in before stanir.£ tc­
receive the data. On each channeL either the transmi: messages or the receive message car, 
have modem control status 'changes present. but no, both. Tne orde, in which transmlLs anc 
receives are done depends on the incoming data. Only bit.> relevant to the specific in.teria;;e 
being implemented should be used. Each bll controls a differenlline: 

Bit Line 

0 ccm 140 {Remote Loopback' 

ccm 108,': (Data Terminal Readyi 

2 ccm III (Data Signaling Rate Selecton 

3 ccrrr 141 (Local Loopback) 

4 ccm 105 (Request To Send) 

If this bit is set. the New Modem Status field is used. If the bit is clear. the I'ew Modem 
Status field is ignored. 

If this bit is set the Required Modem Status field is used. If the bit is clear. the Required 
Modem Status field is ignored. 
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Bit 

<15:9> 

<23:16> 

Name Description 

Rcqui~ Modem Status This field tells the DSVII what state the modem statll.5 lines must be in before starting to 
receive the data. Each bit controls a different line: 

Requi~ Modem Status 
Mask 

Bit Line 

9 RTS Test signal; looped CCITT 105 when the IDI99 loopback connector is presen~ 

10 CCITT 142 (Test Indicator) 

11 DTR Test signal; looped CCITT 108 when the ID199100pback connector is present 

12 

13 

14 

15 

CCITT 106 

CCITT 109 

CCITT 125 

ccrrr 107 

(Clear To Send) 

(Carrier De teet) 

(Ring Indicator) 

(Data Set Ready) 

This byte is used as a mask to indicate which of bits <15:9> are to he signiiican:. ane which 
igno~. Bit <16>, when set., indicates that this mask byte is to be usee. If it., clear. no bIlS 
are significant.. 

The bits correspond as follows: 

Mask Required Status 
Bit Bit 

17 9 RTS Test Signal 

IS 10 ccm 14: 

19 11 DTR Test Signal 

20 12 ccrrr 106 

21 13 ccrrr 109 

22 14 ccrrr 125 

23 15 ccrrr 107 

n: MODEM STATUS TIMEOCT 

<15:0> 

<31:16> 

Modem Status Timeout This word indicates to the DSV II the maximum time, in units of 10 ms, that it should wait 
for the conditions specified in the Required Modem Status field. If the conditions are not 
met within the specified time, the DSVII will timeout., and return the command block with a 
timeout indication. 

If this field contains zero, the DSV 11 will never timeout.. 

(Not used) 

2.6.8 Update and Report Modem Status 
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Command Code: 40 (hexadecimal) 

Description: 

Parameters: 

Bit ?\ame 

The buffer length and address fields arc: ig:norc:d. 

Thi& command is used both to UpdalC and to repon the status of the modem control lines. 

The: response to this command puts the status of the modem control lines into the &c:eond byIC (bits <15:9» 
of the PI parameter longword. 

The Plll"llmBterS arc: passed and returned through the first parameter longword. 

Description 

PI: MODEM COllo'TROL INFOR.\1ATIO:S 

<4:0> 

5 

6 

7 

S 

New Modern Status 

reserved . 

(Not Used) 

This field tells the DSVll what stalC to put the modem conn-ol lines after processing thi~ 

command. Only bits relevant to the specific interface being implemented should be used. 

Each bit. controls a different line: 

Bit Line 

0 ccrrr 140 (Remote Loopback) 

ccrrr lOS/'2 (Data Terminal Ready) 

2 ccrrr 111 (Data Sig:naJing Rate Selector) 

3 ccrrr 141 (Local Loopback) 

4 ccrrr 105 (Request To Send,! 

Modem Change Required If this bit is set, the ]\;ew Modem Status field is used. If the bit is c1ea:, the !"ew Modem 
Status field is ig:norc:d. 

Modem Status Present This bit is let in the response: to the command. 
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Bit JIoiame 

<15:9> Cum:nt Modem Status 

Description --
The DSVll uses this field to report the status of the modem control lines. Only bits specific 
to the interface being implemented will be relevant. Each bit indicates the status of a different 
line: 

Bit Line 

9 RTS Test signal; looped carr 105 when the H3199 loopback connector is present 

10 carr 142 (Test Indicator) 

11 DTR Test signal; looped carr 108 when the H3199 loopback connector is present 

12 

13 

14 

IS 

carr 106 

carr 109 

carr 125 

ccm lOi 

(aear To Send) 

(Carrier Detect) 

(Ring Indicator) 

(Data Set Ready) 

<16> Modem Significance Mask If this bit is set, then a modem significance mask is present; if clear. then no modem bits have 

<23:17> 

<31:24> 

P2: Not Used 

Present sigruficance. 

Modem Significance Mask This byte is used to indicate to the DSVI I which bits are to be significant and which ignored 
in the Report Status Change command. Bit <16>. when set, Indicates that this mask byte is 
to be used. If it is cJear~ no modem bits have significance. 

The bits com:spond as follows: 

Mask 
Bit Required Status Bit 

17 RTS Test Signal 

18 ccm 142 

19 DTR Test Signal 

20 carr 106 

21 carr 109 

..... carr 125 

Z3 carr 10i 

(Not Used) 
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2.6.9 Report Status Change 

Description: 

Parameters: 

Bit Jliame 

This command does not get an immediate response. It is used to give the DSVII a command block through 
which it can report any unsolicited modem status change. One or more of these commands should be: given to 
each charmel after initialization, and every time an unsolicited response is received. 

The response to this command is to update PI when an unexpected event occurs and queue the block to the 
response list. The low byte of PI then contains the reason for returning the block. A value of 1 indicate, a 
modem status change. The second byte of PI contains the returned modem stJI!Us in the same ionnat as the 
modem control command. 

A value of 2 indicates a cable code change and the second byte of P I contains the new cable code in the same 
format as the return channel parameters command. 

Other values are reserved. 

The DSVll reports the unsolicited event through the PI parameter longword. 

Description 

PI: L'NSOLICITED STATUS CHA.'Ii'GE 

<7:0> Status 

<15:8> Status 

<31:16> a-<ot Used) 

n: Sot Used 

The DSVlI will place a value in this byte that indicates the reason for returning the block. 
The values used (in hexadecimal) are: 

01 

02 

Unsolicited modem status change 

Cable code change 

The DSV 11 uses this field to report more infonnation on the unsolicited eveN. 

H the event is a modem status chanl!e. this byte will contain the returned modem status in the 
same format as it is returned in the-modem ~ontrol command. 

H the event is a cable code change, thIS byte will contain the new cable cooe in the same 
format as it is returned in the return charmel parameters command. 

2.6.10 Perform Diagnostic Action 

Command Code: 

Description: 

Parameter&: 

7F (hexadecimal) 

This command causes the DSVII to enter a permanent self-test mode. The DSVll can only be: reset from 
this mode by a bus reset or a power-on reset. 

This command would not be used during normal operation of the DSV 11, but it may be: useful for testing. 

The PI parameter must be set to 0002. All other values are reserved to DIGITAL. P2 is unused. 
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Chapter 3 

PROGRAMMING PROCEDURES 

nus chapter describes some typical operations using the DSV11. It shows how the registers and command 
blocks are used to program the device. 

3.1 INITIALIZATION 
nus section describes the steps needed to initialize the DSVl1 after power-up, bus reset, or after the host 
program has set the RESET bit in the flag register. 

Initialization begins after a bus reset sequence, or when the host program sets the RESET bit (FLAG<9» in 
the FLAG register. The first thing that the DSV11 does is to run a self-test (the DSVll can be made to sidp 
self-test, see Section 2.2.2.1). \\'hen the self-test has completed. the DSV 11 passes the findings of the test 
to the host program through two of its device registers, CMDRH and CMDRL. 

The DSVll will not clear RESET until its internal initialization is complete. During this time (that is. while 
RESET is set), the host program must not access these registers. 

The first register, CMDRL, is used to indicate whether the self-test has passed. The following hexadecimal 
codes are used: 

Self-test completed successfully: AAAA 

Self-lest completed unsuccessfully: 5555 

Self-test skipped: 55 AA 

Any other pattern indicates that either the register could not be written, or that the fault was so severe that 
the self-test failed to complete. 

The second register, CMDRH, is used to indicate which test failed and the reason. nus infomation is only 
valid if CMDRL contains 5555 (hexadecimal) indicating that the self-test completed, but unsuccessfully. The 
codes used and their meanings are described in Section 3.3, MATh"TENANCE PROGRAMMIN"G. 

\\'hen the self-test has completed, the DSVll will clear the RESET bit (FLAG <9». The host program can 
then access the registers. 

The host program must set up the initialization block in DSVll command memory via the CSRs. 

The host program then sets the RUNNING bit (FLAG <10» which causes the DSV11 to start processing the 
command lists. 

3.2 COMMAND LIST PROCESSING 
nus section describes a typical sequence of events in processing a command list 

\\'hen the lists are created, one dummy response block can be linked to the initialization block by the host 
program. The link pointers in the dummy block should be zero (Figure 3-1). If a dummy response block is 
not provided, the response link pointer in the initialization block should be zero. The DSVll will modify the 
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link pointer when it returns the first response. Using a dummy response block is not essential, but it makes 
it easier for the host program to process the response list. 

Figure a:-1: Command l.lst Structure (1) 

RE1603 

Commands for the DSVll are created in command memory. The command link pointer in each command 
block points to the next command block. The pointer in the last block will be zero. The first command block 
is linked to the initialization block (Figure 3-2). 
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Figure 3-2: Command List Structure (2) 
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The CMD.UST.VALID (FLAG <12» and CMD.AVAll. (FLAG <13» bits are set by the host program to 

instruct the DSVll to begin processing the list. The DSVll reads the command list start adcL.'1:SS from the 
initialization block. It then reads the first command block. and starts to process the comma..'1d. The next 
command is read and. if it is for the same channel as the first command. it is queued to thai channel. The 
DSVll uses the response link pointer to maintain this queue as the response link. itself is not used until the 
command has completed (Figure 3-3). 
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Figure 3-3: Command List Structure (3) 
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Similarly, the DSVll scans the rest of the list and if the commands cannot be processedimmE"..d.iately, they 
are queued to the appropriate channel (Figure 3-4). Transmit and receive commands are queued separately. 
so the DSVll may be maintaining up to four queues of commands ~aiting to be processed. For simplicity. 
Figure 3-4 shows only one such queue. The DSVll also maintains Ii last command pointer. which pOUltS to 
the command with zero in the command ·list link pointer. . 
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Figure 3-4: Command List Structure (4) __ 
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Provided that the DSVll has not set the End of commar.d list detected bit in the last command blo:k, the hos~ 
program can add a new command block to the list by modifying the command list link of the last blo:k to 
point to the new block.. As before, the command list link in the last command block must be zero (Figure 3-5). 
The host program must tell the DSVll that a new command is available by setting the CMD.AVA1L bit. 
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Figure 3-5: Command List Structure (5) 
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When the first command hascompletec!., the command list block is used to form a response block. This is 
placed onto the response list by altering the response list link pointer in the dummy response block (Figure 3-6) 
(or the response list link in the initialization block if no dummy block is used). The host program will know 
when this has occurred as the DSVll will assert RESP.AVAIL (FLAG<14» and. if interrupts are enabled. 

will interrupt the host. 
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Figure 3-6: Command List Structure (6) 
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As each command is completed. a response block for that command is added to the response list. 

When the host program has processed a response block. it can use the block to make a new command block. 
It cannot, however, reuse the last block in the response list. The DSVll will always use the response list 
link in the last response block to point to a new response block added to the list. 

Using a.dummy response block attached to the initialization block makes this reuse of response blocks easier 
for the host program. After the DSVll is initialized, the dummy response block is the last block in the 
response list. As soon as the real response block is added to the list, it becomes the last block and the dummy 
response block can be used to make a new command block (Figure 3-7). 
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Figure 3-7: Command List Structure (7) 
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Once the dummy block has been used in this way, the response list is no longer linked onto the initialization 
block. However, since the DSV 11 only needs to track and modify. the pointer in the last response block. this 
is of no consequence. Note that the DSVll does not at any stage in this process. alter the command list link 
pointers that have been set up by the host program. 

When the last command in the list is processed by the DSVll, and the response block for that command 
has been returned, the DSVll will set the End of command list detected bit in that block. This will happen 
regardless of whether all the preceding commands in the the list have completed. The host program must not 
now add any more commands to the list. 

If there are more commands to be processed, the host program must set up a new command list, linked 
to the initialization block, and set the CMD.LIST.VALID and CMD.AVAIL bits again (Figure 3-8). If any 
commands had already been added to the original command list after the block with End of command lis; 
detected set, they must be placed onto the new command list Any commands from the original command ·list 
before the block with End of command list detected set that have not completed, must not be moved to the . 
new list. Eventually, these commands will complete and their response blocks will be added to the response 
list. 
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Figure 3-8: Command List Structure (8) 
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The host program must not reinitialize the response list when it is making the new command list--this is only 
done when the module is initialized or reset The DSVll continues to track the end of the original response 
list, and responses will continue to be added to it. 

3.3 MAINTENANCE PROGRAMMING 
This section describes how to invoke the self-test diagnostic and how to interpret any error codes that may 
be returned. 

3.3.1 Using the Self-Test Diagnostic 

There are three modes in which the self-test diagnostic can be called. 

1. Normal self-test (one pass). This is invoked by: 

- A power-up sequence 
- A Q-bus reset sequence 
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- Setting the RESET bit (FLAG<9» 

2. Continuous self-test This is invoked by the Perform Diagnostic Action command, with the fust parameter 
longword set to 01 (hexadecimal). 

3. Skip self-test. This is invoked by setting the SKIP _SELF _TEST bit (FLAG<15» in the same operation 
that sets the RESET bit (FLAG<9». 

3.3.2 Self-Test Diagnostic Codes 

Whichever way the DSVll is reset, if the self-test diagnostic completes, a code (hexadecimal) is written into 
CMDRL as follows: 

Completed suc=ssfully 

Completed unsuccessfully 

Self-lest slcipped 

AAAA 

SSSS 

SSAA 

A code is also written to CMDRH. The self-test diagnostic contains 15 tests, and the number of the test 
(for tests 6 to 15 only) is placed in the upper byte of CMDRH as each test begins. Should the self-test not 
complete (and therefore there is no valid code in CMDRL) it may still be possible to read CMDRH to find 
out which test was being performed when the self-test crashed. 

If an error occurs before Cbntrol is passed to the functional firmware (and therefore CMDRL contains 5555), 
the self-test completes immediately and an error code is placed in the lower byte of CMDRH. The complete 
error code that can be read from CMDRH is, therefore, made up of two pans: 

CMDRH <1S:8> 

CMDRH <7:0> 

Test number 

Error number 

The error codes and the tests to which they refer (both in hexadecimal) are given in Table 3-1. 

Table 3-1: Self-Test Error Codes 

Test 
Number Error Code Meaning 

00 00 Test successful 

01 10 68000 regisler fault 

01 11 68000 logical fault 

01 12 68000 stack fault 

01 . 13. 68000 branch fault 

01 14 68000 addressing fa\llt 

01 IS 68000 arithmetic fault 

01 16 Slcip self-ICst fault 

02 20 ROM CRC elTOr 

02 21 IDROM fault 

02 22 ID ROM CRC elTOr 

03 30 Recovered local RAM fault 

03 31 LS byte fault ~ 7> 
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Table 3-1 (Cent.): Self-Test Error Cedes 

Test 
Jliumber Error Code 

03 32 

03 33 

03 34 

03 35 

04 40 

04 41 

05 SO 

05 51 

05 52 

05 53 

05 54 

05 55 

06 60 

07 70 

08 80 

08 81 

08 82 

09 90 

09 91 

09 92 

09 93 

09 94 

09 95 

OA AO 

OA Al 

OA A2\ 

OA A3 

OA A4 

OA AS 

OA A6 

OA A7 

OA A8 

OA A9 

OA AA 

Meaning 

MS byte fault <8-15> 

LS word fault <0-15> 

MS word fault <16-31> 

Langword fault 

No timer interrupt or period too long 

Timer interrupt period too short 

Recovered shared RAM fault 

LS byte fault <0-7> 

MS byte fault <8-15> 

LS word fault <0-15> 

MS word fault <16-31> 

Langword fault 

QIC register access fault 

SCC register access fault 

DMAC register access fault 

DMA timeout fault 

DMA address compare faul! 

Internal BOP protocol error-channel 1+ 

mternal COP protocol error-channel 1; 

mternal BOP protocol error-channel 0+ 

Internal COP protocol error-channel O~ 

SCC interrupt fault 

DMAC interrupt fault 

Cable code fault 

All en '-mel 1 modem stanls drivers inactive. but one or morc inputs still asserted 

Remote loop to Data Set Ready fault-channel I 

Speed select to Ring lncIicate fault-channel I 

Local loop to Test Indicate fault-channel 1 

DTR to Test4/CTS fault-channel 1 

RTS to Te&12/CD fault-cbannel I 

All channel 0 modem Itanls drivers inactive. but one or morc inputs stin asserted 

Remote Loop to DSR fault-channel 0 

Speed Select to RI fault-ch/lIlllel 0 

Local Loop to Test mdicate fault-cbannel 0 

tBOP - Bit-Oriented Protocol 
*COP - Character-Oriented Protocol 

PROGRAMMING PROCEDURES 3-11 



Table 3-1 (Cont.): 5e11-Test Error Codes 

Test 
Number Error Code Meaning 

OA AB DTR to Test4/CfS fault~hannel 0 

OA AC RTS to Test21CD fault~hannel 0 

OB BO External RS-232 data loop back fauh~hannel 1 

OB BI External RS-232 data loopback fault-ehannel 0 

OB B2 External V.35 data loopback fault~hannel I 

OB B3 External V.S5 data loopback fault~hannel 0 

OB B4 External RS-422 data loop back fault-ehannel 1 

OB B5 External RS-422 data loopback fault-ehannel D 

DC Q) reserv~ 

DC CI Data fifo Dot operating~hannel I 

OC C2 CD fifo erTor~hannel 1 

OC C3 Fifo RAM erTor~hannel 1 

OC C4 Fifo overflow does, Dot work-ehannel 1 

OC C5 Fifo holdlhold release does not work~hannel I 

OC C8 Data fifo Dot operating~haonel 0 

OC C9 CD fifo erTor~hannel 0 

OC CA Fifo RA..\1 erTor~hannel 0 

OC CB Fifo overflow does not work-ehannel 0 

OC CC Fifo hold(nold release does not work~hannel C 

OD DO Serial assist~hannel I R lead trigger fault 

OD DI Serial assisl~hannel I I lead trigger fault 

OD D2 Serial assist~hannel I 16 bit counter fault 

OD D8 Serial assist~hannel 0 R lead trigger fault 

OD D9 Serial assist~hannel 0 I lead trigger fault 

OD DA Serial assist~hannel 0 16 bit counter fault 

OE EO Control and Status Register (CSR) fault 

OF PO Reset failure 

3.4 PROGRAMMING EXAMPLES 
The programming examples in this section are given to show how the host might drive the DSV 11 option. 
They are not given as the only method of doing so, neither are they guaranteed or supponed. The examples 
are written inBllSS32. The following routines are used in the examples: 
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Obtains the offset in shared DSVII memory of the supplied data block, 

Uses the supplied offset to obtain the VAX/VMS virtual address of the block that corresponds to the 
offset in shared DSV II memory, 

Puts the supplied block on top of the command queue held in DSVII shared memory, 

3.4.1 Process the Response List 

The routine in this section calls the routine given in the next section (Section 3.4.2, Process a Response 
Block.) 

ROUTINE dsv$postyrocessing (con't.rol_block 

BEGIN 

LaC;'':' 
response_offset, 
response : B~OCK [, BYTE;; 

!+ 

REF BLOCK [, BYTE J ) 

! 'Responses availa~le' must be cleared. This is a wri't.e one to clear. 
!-c -'is cleareci by setting the: bit. toge-:'he= ~'ith the inte:==t:p:. er .. aJ::le 
bi't., which must be set to allow interrupts. 

!-

csr = (dsv$In_interrupt_enable OF. dsvSrr._responses_availa~le); 

!+ 
! Process all responses that have beer: validated by the DS\' s':'nce 
! the las't. response was processed. 
!-

response = .control_block[dsv$l_las't._responsej; 
v,?:::LE dsv$get_o=::set (. response, response_c::fset) 
DO 

BEGIK 
response = dsv$process_response (.control_block, . response_offset, .response); 
cont:o: block [cisvS:_las,,:_responseJ = .response; 
END; 

END; 

3.4.2 Process a Response Block 

ROUT INE dsvSproces's _response ( control_block 
last_response 

BEGIN 

LOC;'.L 
new_response: REF BLOCK [,BYTE]; 

!+ 

REF BLOCK [,BYTE], response_o::fset, 
REF BLOCK [, BYTE] ) 

! The last response block is now finished with and can be re-queued 
!-
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!+ 
! See if the DSV thinks that the command Cf.Jeue is empty 
!-
IF .new response [dsv$v_command_Cf.Jeue_empty] 
THEN -

BEGIN 
!+ 

The DSV does think that the command queue is empty, so ~e:l the DSV 
to use the init block to find the ne;,:t command by setting 
'command_<L.valid'. If the command link address is valici then 
the queue is not really empty - so also telj. the DSV that ne",' 
command (s) are available b:r setting 'commands~available'. 

!-
IF (.new_response [dsv$l_comrr~nci_link]) NEQ 0 
THEN 

BEGIN 
dsv$~ut command (.new response [dsv$l command link]); 
csr ;. (dsv$lT._interrupt_enable OF. - - . 

ELSE 
BEGIN 

dsv$rr. command a valid OR 
dsv$m=command;_~vailable) 

contrel block [dsv$l last command] = .control block; 
csr = (dsv$rn_int.errupt_enable OR ds'\r$rr._comman~_C'_valid); 
END; 

END; 

SELECTONE .ne",·_response [dsvS"_function_code] OF 
SET 

[cisvS re'Oort. board.1 : _... - -
[cisvs_report_channelj: 

TES; 

RETURN (.new_response); 
END; 

dsvSreport_board 
cisvsreport_channel 

( .contrc-:_block, 
( • control_bj.oci;., 

3.4.3 Adding a New Command to the Command List 

ROUTINE dsv$queue_command (command_block 

BEGIN 

LOCAL 
last command: REF BLOCK [, BYTE]; 

!+ 

REF BLOCK [, BYTE J) = 

! Queue this command on back of last command. 
! -

last command = .control block [dsv$l last oommand]; 
dsvSput oommand (.oommand block [dsvSl command link); 
control=block [dsv$l_last=oommandl = .;ommand_block; 

!+ 
! Set the commands available bit in the CSR. 
!-
last command [dsv$v valid command] = true; 

• ne..,."_=espc:-:se: ~ ; 
. ne\\·_respcr~ss j i 

osr_virtual = (dsvS;'_interrtipt_enable OR dsv$m_oommands_available); 
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Chapter 4 

PHYSICAL DESCRIPTION 

4.1 VERSIONS 
There are three versions of the DSVll: 

1. The DSVll-M plus one of three cabinet kits. The DSVll..-M consists of: 

A quad-height module (M3108-00) 
The DSVll-M Installation Guide (EK-DSVIM-Th'-OOl) 
The DSVll-M User Guide (EK-DSVIM-UG-PRE) 

The three cabinet kits are: 

CK-DSVU-UA for BA123 enclosures 
CK-DSVll-UB for BA23 enclosures 
CK-DSVII-UF for H9642 enclosures 

2. The DSVll-SF consists of: 

A qUad-:-height module (M3108-PA) 
The DSVll-SF Installation Guide (EK-DSVll-IK-001) 
The DSVll-S User Guide (EK-DSVll-UG-PRE) 

3. The DSVll-SA consists of a factory installed option and the DSVll-S User Guide (EK-DSVll-UG­
PRE) 

Figure 4-1 shows the major features of the module. Its dimensions are 21.6 cm x 26.5 cm (8.51 inches x 
10.44 inches). The module is connected to the Q22-bus backplane by connectors A to D. For the DSVU­
M, 11 and J2 are connected to the synchronous communications lines through the ribbon cables and the 
distribution panel. For the DSVll-S, 11 and J2 are connected directly to the synchronous communications 
lines. Adapter cables are used to connect external equipment to the distribution panel, (or the DSVll-S, 11 
and J2 connectors), via standard extension cables. 
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Figure 4-1: M310a Module 
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4.1.1.1 Line Receivers 
The serial line receiver devices used in this module are shown in Table 4-1. They convert the input signals 
to TIL levels. 

Table 4-1: Line Receiver Devices 

Electrical Characteristics Device Power Supply 

RS-232-C, RS-423-A, 26LS32-3 +5V 
RS-422--A, V.lO, V.ll, V.24, V.28, X.27 

V.35 26LS32B +5V 

4.1.1.2 Line Transmitters 
The serial line transmitter devices used in this module are shown in Table 4-2. They convert TIL signals to 
output signals. 

Table 4-2: Line Transmitter Devices 

Electrical Characteristics 

RS-232-C, RS-423-A, V.lO. V.24. V.28, 

RS-422-A, V.l1. X.27 

V.35 

De~ice 

9636 

26LS31 

75113 

Power Suppl~-

+12V, -12V 

+5V 

+5V 
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Chapter 5 

FUNCTIONAL DESCRIPTION 

Figure 5-1 is a block diagmm of the DSVll module. It shows the main functional components. It is split 
into three broad sections: the control section. the Q22-bus interface chip (QIC), and the serial interface. 
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Figure 5-1: DSV11 Functional Block Diagram 
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The DSV11 module is controlled by a 68000 microproces~or. The microprocessor, with softloaded finnware, 
implements the following synchronous data communications protocols: 

DDCMP 

HDLC (single and double byte addressing) 

• BISYNC 

At the center of the control section is the buffer RAM. All data passes through this buffer. The buffer RAM. 
the Q22-bus interlace, and the microprocessor are connected together by the backport bus. 

The serial interface is not directly connected to the backport bus. The backport bus is a 16-bit bus, but the 
serial interface worlcs on8-bit data. A byte/word multiplexer is placed between the two. The multiplexer is 
controlled by a DMA controller, which transfers the data between the serial interface and the buffer RAM. 

Three components need to access the buffer RAM across the backport bus: these are the microprocessor, 
the Q22-bus interface, and the serial interface DMA controller. To avoid any contentions, thebac1..-portis 
controlled by a sequencerthatarbitrates all accesses to the backport bus by these components. 

The hardware components of the DSV11 are described in detail in Chapter 6. 

5.1 DATA TRANSFER 
All data is transferred between memory buffers in the host and the DSV11 by DMA transfer. Each command 
is given to the DSVll in a command block which is written into DSVll command memory by the host. 

Transmit data buffers may start on a byte boundary (that is, an odd or even address), but receive data buffers 
must start and end on a word boundary (that is, an even address). 

The host links all command blocks together to make a single command list. \Vhen the host adds a new blod: 
to the list, it indicates this to the DSVll by setting a bit in the Flag register. The DSVll scam the list to 
find the new block., and queues it to the appropriate data channel within the DSVU. The DSV11 uses the 
response link field of the command block to make this channel-specific queue, so that the original command 
list is not altered. 

After a message has been transmitted or received, the DSVll converts the coinmand block into a response 
block.. This is done by altering some of the fields in the command block. The DSV 11 now uses the response 
link field to place the response block onto the response list. The DSV 11 can, if needed, interrupt the host to 
signal that.a block has been added to the response list (this is controlled by a bit in the Flag register). 

The host can re-use any response block as a new command block., except for the last response block. The 
response queue link in this last block. is needed to link onto the next response block returned by the DSVll. 

Modem status changes are reported by queuing a response block, and then generating an interrupt. This 
implies that the host has previously given the DSVll a command block to convert into a response block for 
this pwpose. The host can cause changes in the modem control lines by issuing a command block with the 
appropriate function code, or by issuing a modem status change request with a data transfer request 

5.2 Q22-8US INTERFACE 
Data to be transmitted is routed through the Q22-bus interface onto the DSV 11 's internal backport bus, and 
into the buffer RAM. From the buffer it is sent -via the SCC (serial communications controller) to the serial 
data lines. 

The Q22-bus interface is implemented with a QIC (Q-bus interface Chip). This IC handles all the protocol 
needed to transfer data by DMA from host memory, across the Q22-bus, and intO the buffer RAM. 
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Data received on the SCC serial lines through FIFOs is similarly placed into the buffer RA...\1, and then 
transferred to host memory. 

The DSVll has only four registers in the Q22-bus floating address space. These registers allow the host to 
reset the DSVll and to start, monitor, and control its progress in processing the command blocks. 

Switches are provided on the DSVll to select the Q22-bus base address. The Q22-bus interrupt vector 
address is not switch-selectable; it is under program control and is set when the DSVll is initialized. 

5.3 Serial Interfaces 
The two synchronous serial data lines are provided by a single SCC (serial communications controller). This 
IC does all the serial-to-parallel and parallel-to-serial conversion. It is able to handle much of the work 
necessary to support the different protocols, including generating and checking CRC codes. 

The output from the SCC goes to the line drivers, and the output of the data line receivers goes. via the 
FIFOMUX PAL and a data FIFO, to the SCC inputs. Various clock and data paths are possible (see Chapter 6). 

Modern control is not done through the SCC, but is handled directly by the microprocessor. 

5.3.1 Interface Comparison 

Table 5-1 gives a comparison of the signal names and pinouts for the RS-449, RS-232-C, V.24 interfaces. 
The pin numbers given are those at the user~uipment end of the adapter cables and extension cables (that 
is, the connector defined by the interface specification), not the pins on the 50-way connector. 

Table 5-1: EIAICCITI Signal Relationships 

ElA RS-449 ElA RS-232-C ccrn \:24 

Code Signal J'\ame Pin Code Signall'iame Pin Code Signal ~ame Pin 

SG Signal Ground 19 AB SignaJGround 7 102 Signal Ground 7 

SC Send Common 37 

RC Receive Common 20 

IC Incoming Call 15 CE Ring Indicator 22 125 Calling Indicator 2: 

TR Terminal Ready (+) 12 CD Data Tenninal Ready 20 108/2 Data Terminal Ready 20 

TR Terminal Ready (-) 30 

DM Data Mode (+) 11 CC Data Set Ready 6 107 Data Set Ready 6 

DM Data Mode (-) 29 

SD Send Data (+) 4 BA Transmiacd Data 2 103 Transmitted Data 2 

SD Send Data (-) 22 

RD Received Data (+) 6 BB Received Data 3 104 Received Data 3 

RD Received Data (-) 24 

'IT Terminal Tuning (+) 17 DA Transmitter Signal 24 113 Transmitter Signal 24 
Element Timing Element Timing 
(DTE Source) (DTE Source) 

'IT Terminal Timing (-) 35 
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Table 5-1 (Cont.): EIA/CCITT Signal Relatiol"tShips 

EIA RS-449 ElA RS-232-C CClTr V.24 

Code Signal Name Pin Code Signal 1Iiame Pin Code Signal1'ame Pin 

ST Send Timing (+) 5 DB Transminer Signal 15 114 Transminer Sil!nal 15 
Element Timing Element TimU;-g 
(DCE Source) (DCE Source) 

ST T=inal.Timing (-) 23 

lU Receive Timing (+) 8 DD Receiver Signal 17 115 Receiver Signal 17 
Element Timing Element Timing 

RT Receive Timing (-) 26 

RS Request To Send (+) 7 CA Request To Send 4 105 Reques! To Send 4 

) RS Request To Send (-) 25 

CS Clear To Send (+) 9 CB Clear To Send 5 106 Clea: To Send 5 

CS Clear To Send (-) 27 

RR Receiver Ready (+ ) 13 CF Received Line 8 109 DalJi Channel 8 
Signal De tector Received Line 

Signal Detector 

RR Receiver Ready (-) 31 

RS Signaling Rate 16 23 111 Data Sismalin£ Rate ,",' 

"'~ 

) Selector Selector (nTE Source\ 

LL Local Loopback 10 141 Local Loopback 18 

RL Remote Loopback )4 14C' Remote Loopba:\: ..:,,;. 

1M Test Mode 18 142 Test lndi:ator :s 

) 

) 
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Chapter 6 

TECHNICAL DESCRIPTION 

6.1 SCOPE 
This chapter describes the operation of the DSVll module. Figure 6-1 is a block diagram of the complete 
DSVll module, and provides a useful reference throughout this technical deSCription. 

The hardware is described in the following sections: 

Q-bus Interface (Section 6.2). Almost all the logic for the Q-bus interface is contained in a single IC, 
the QIC, with the addition of standard Q-bus transceivers. 

Serial Interface (Section 6.3). The two sync ports are controlled by an 8530A SCC which receives data 
from a FIFO (one per channel). Data is transferred between the SCC and the DSVll's buffer RAM by 
an 8237A-5 DMA controller (DMAC). 

Backport Bus (Section 6.4). The backport bus links together the main components of the DSVll (Q-bus 
interface, serial interface, control section, and CMAR) so that data can be transferred between them and 
the buffer RAM. 

Control Section (Section 6.5). The DSVll is controlled by a 68000 microprocessor with associated 
ROM-based finnware. 

The' 68K_SEQUENCER (Section 6.6). This section discusses the timing requirements of the 68000 
microprocessor and the devices connected through the backport. 

Cocks and Resets (Section 6.7). Several different clocks are needed to drive the different components of 
the DSVll. The reset logic has to generate a different reset signal at power-up than for any subsequent 
reset operation. 

Power Supplies (Section 6.8). The DSVll includes a DC-DC converter to generate the -12V supply for 
the line drivers and receivers. . , 
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Figure 6-1: DSV11 Block Diagram 
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6.2 Q-BUS INTERFACE 
The Q-bus interface.is based on the Q-bus interface chip (QIC). The QIC has been designed by DIGITAL 
to replace most of the discrete logic that is otherwise needed to implement Q-bus protocols. 

The complete Q-bus interface is made up of: 

• Transceivers for data/address and control lines 
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The QIC 

Address comparator, address switches 

Interrupt control logic (QIC to 68000) 

Backport memory-access logic 

6.2.1 Bus Transceivers 

Four DC021 and two 8641 transceivers form the electrical interface to the Q-bus (see Figure 6-2). The 
direction (transmit or receive) of the DC021 transceivers is determined by signals from the QIC. The 8641s 
are permanently enabled. 
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Figure 6-2: Q-bus Transceivers 
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6.2.2 The Qle 

The QIC implements the Q-bus interface protocols. It needs only the bus transceivers to provide a complete 
Q-bus interface. The QIC is controlled by programming registers inside the IC. In the DSV 11 these are 
programmed by the 68000 microprocessor, and are not accessible to the host A functional description of the 
QIC is given in Appendix D. 
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On the Q-bus side of the IC, the bus transceivers are cormected directly to the QIC. The QIC provides two 
control signals to switch the direction of the DC021 transceivers. The signal DC021IK controls three DC021s 
that are connected to the Q-bus Data/Address Lines (BDAL<21:0». The signal TSACK (Transmit DMA 
Selection Acknowledge) controls the fourth DC021. TIlls carnes the signals that allow the DSVll to act as 
bus master during a DMA operation. 

The other side of the QIC, connected to the main part of the DSVl1. is c!illed the backport interfa:::e. Data 
and address information is brought out on 16 address/data lines (BP;...DAL<15:0». . 

6.2.3 Address Comparator 
Address lines BDAL<12:3> from the output of the bus transceivers are matched with the setting of the device 
address switches in a comparator (see Figure 6-3). A successful match indicates that the DSVll is being 
addressed by the host. The output of the comparator is used to select the QIC via the EXTSEL L input. 
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Figure 6-3: Q-bus Address Decoding 

\ 
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To put the QIC into the "external select" mode of operation it is necessary to ~egate the EXTSEL L pin at 
the power-up reset. This is done by combining the comparator output with the QIC_RESET H signal. QIC_ 
RESET H is asserted during a power-up reset, which negates EXTSEL L. At all other times QIC_RESET H 
is negated. and the state of EXTSEL L is detemrined by the output of the address comparator. 
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6.2.4 OIC-t0-68000 Interrupts 

There are two sources of interrupt associated with the QIC. They are: 

QIC_A.TT'N L assened by the QIC 

A host write to the Flag register (through the QIC) 

QIC_AITN L is assened when any bit in the QIC's Attention register is asserted. These bits are set by a 
variety of events, but the only ones used in the DSVll are parity error, nonexistent memory error, buffer 
overflow, and word count overflow (further detail is given in Appendix D). 

When the host writes to the DSVll's Flag register, the QIC will write to location FFOO (hexadecimal) on the 
backpon bus. The buffer RAM control decodes this as a write to the Flag register (see Section 6.4.3) and 
generates the signal FLAG_ \\'R. This signal is also generated for a 68000 write to the Flag register. So, for 
a host CSR write, it is combined with QIC_BPRD H (which is negated for a QIC write operation) to assert 
the interrupt signal, CSR_ v.'R_ThTT L. 

The QIC_ATI'K L interrupt signal is cleared when the firmware services the QIC in response to the interrupt. 
The CSR_ \\'R_Th'T L interrupt signal is cleared by the assertion of the CSR_Th'TACK L signal from the 
68K_LOCAL PAL (Programmable Array Logic) as a result of an interrupt acknowledge cycle by the 68000. 
It is also cleared on a reset by the assertion of the 68K_RESET L signal. 

6.2.5 OIC Backport Memory Access 
All accesses to the bacl-port bus are arbitrated and controlled by the backport arbitrator. When the QIC 
wants to access a location on the backpon, it assens the memory request signal, QIC_MREQ H to the QIC 
sequencer (and BP _ARBITRATOR PAL via synchronisation). 

Assertion of the QIC_E.~ . .<\.BLE L signal from the back-port arbitrator to the QIC sequencer means that the 
QIC can gain mastership of the backpon. Once the QIC_EKABLE L signal is assened, then. on the next 
rising edge of the 20MHz clock. the QIC sequencer will assert the QIC_MA..CK H signal to the QIC. Tnis 
indicates that the QIC can proceed with its back-pon cycle, and drive the back-pon bus signals. During 
the QIC back-pon cycle, the QIC sequencer controls the flow of data over the back-pon ·wi.th the following 
signals: 

QIC_ADDR_LATCH_OE L controls when the back-pon address information is driven onto the B1..1F_ 
RAM_ADDR<16:1> lines. 

QIC_RAM_WE Land QIC_RAM_OE L go to the Bl.i"F_RAM_CO:t-.'TROLS PAL, where they control 
the assertion of the buffer RAM control signals. 

'The QIC is the default master of the back-pon bus. Consequently, when neither of the other potential 
bus masters (the 68000 and the DMA controller) is requesting the backport, the QIC_ENABLE L signal i.s 
assened. This lets the QIC gain mastership of the back-pon in the shonest time possible. 

6.3 SERIAL INTERFACE 
The serial interlace is based on an 8530A serial communications controller (SCC), an 8237A-S DMA 
controller (DMAC), serial assist circuitry, and EIA interface. The SCC is an 8-bit parallel-to-serial and 
serial-to-paralIel converter for the data to and from the serial lines. It handles much of the protocol and CRC 
generation and checking. The DMAC controls the transfer of data between the SCC and the buffer R.AJ\.1. 
Both these ICs are described in Appendix C 

Modem control lines are directly under the control of the 68000 microprocessor, as described in Section 6.5.6.2. 
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6.3.1 Serial assist interface 
The Serial assist block diagram for one channel is shown in Figure 6-4. The other channel circuitry is 
duplicated. 
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Figure 6-4: Serial Assist Block Diagram 
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The circuits control the following: 

• Serial Data FIFO - provided in the serial receive data path. The output control is based on several input 
trigger conditions and is handled by the FIFOCTPAL. 

Oock and data path multiplexing (on-board data loopback) is handled in the FIFO-MUX PAL, while the 
DTE transmit clock is generated by the BRG (Baud Rate Generator) PAL. 

TECHNICAL DESCRIPTION 6-9 



Automatic FIFO hold operation on detection of an "end of packet" in HOLe is handled by the EOP_DET 
PAL. 

• Serial assist FIFO control circuits are provided to assist state transition detection. These include: 

eDII lead transition detector 

R lead transition detector 

16 bit counter, counts 16 contiguous data bits 

• Serial FIFO-See Section 6.3.1.1. 

6.3.1.1 Serial FIFO 
A 1024 bit deep FIFO is provided on each channel in the receive data path. The modem status signal eDII 
is also taken through the same FIFO to provide the correct correspondence between eD/I lead changes and 
the received data stream. 

The FIFO fills with data using a "receive" clock, and the data is emptied into the see using a 1.25 :MHz 
clock. The output clock is controlled such that: 

Data is only clocked into the sec if there is data in the FIFO 

Data is prevented from being clocked from the FIFO to the see under the following conditions: 

DREQ - if the see is asserting a DREQ to the DMA.e. This condition implies that the sec has 
receive data in itS internal (SeC) FIFO, and so data may be backed 'up into the external FIFO. 

r lead - if I lead state change detection is enabled, a change in the eDII lead will set the FIFO HELD 
function. 

EOP - if EOP (End Of Packet) detection is enabled, detection of EOP will set the FIFO HELD 
function. 

Serial assist counter - if this counter function is enabled, the FIFO HELD function will be set on 
completion of the 16 bit count. 

HOLD - if the 68k asserts the HOLD control, the FIFO HELD function is set. 

Data is clocked into the see if the FIFO becomes full: this state overrides all other conditions. It prevents 
the FIFO from overflovying, but causes an overflow of the see which is detected by the finnw.are. 

The FIFOs are reset as a result of any board reset signal. The reset pulse to the FIFOs is synthesised to 
ensure that both FIFOs are correctly reset. To achieve this, the FIFO Read and Write strobes must both be 
high and inactive. As the Write strobe can come from an external clock source, such as a modem, the write 
strobe is forced high by the boam reset, and then a short reset pulse resets the FIFOs. The FIFO Read strobe 
is generated when the conditions listed above allow data to be read from the FIFO into the Sec. 

6.3.2 Data Path Multiplexing 

Figure 6-5 shows the Serial Data and Oock paths for the DSVl1. 
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Figure 6-5: DSV11 Serial Data and Clock Paths· 
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The serial data paths connect the FIFO and. see to the data stream with the relevant clock. There are two 
data path multiplexors associated with the FIFO. action. 

The DSVll nonnally runs with the FIFO in circuit For diagnostic purposes it is possible to switch the FIFO 
out of circuit and allow the received data and clock to pass directly to the Sec. There is one multiplexor 
control (FIFO_IN) which applies to both channels. When this is asserted, the data is taken through the FIFO 
to the Sec. When the FIFO_IN control is negated, the LINE data is taken directly to the Sec. The eDII 
lead is not multiplexed. The eD/I lead monitored at the see DCD pin is always the FIFO'd signal. 
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The second multiplexor allows loop-back of the SCC transmit data to the receive data path. Thus, for 
diagnostic use, full data path integrity checks can be carried out without the need for external loop-back 
connectors. Each channel can be independently set to internal loop by assertion of the CHx_DATAJ.OOP 
control (x is either 1 or 0). 

6.3.3 Clock Path Multiplexing 

The clock path multiplexing (see Figure 6-5) allows for four modes of operation controlled by the TI--l_ 
CLOCKS and X21_a...OCKS signals: 

Normal Mode. 

The receive clock, CCITT_115, is used to clock the received data. 

The DCE transmit clock, CCITT_114, is used to clock the transmitted data. 

Thetransmined clock., CCITT_113, is driven by the BRG PAL. The BRG can be set to OFF, and 
hence present a quiescent condition to the CCITT _113 circuit. 

• Balanced Null Modem Mode. The receive clock, CCITT_115, is used to clock the received datE.. The 
internal BRG is used to clock the transmitted data and to drive the transmitted clock, CCITI_1l3, 

• NCP Internal Loop Mode. The BRG is used to clock both the transmined and received data. The 
transmined clock., CCITT_1l3. is forced OFF (1). 

Single Clock Source Mode. The transmit clockCCITT_114 is used to clock the received and transmitted 
data. 

Table 6-1 shows the possible combinations. Note that the BRG can be set to constant '"1" or "0". or to any 
clock signal. 

Table ~1: Clock Multiplexing 

SCC U4 RX us 
!NT XlI Transmit W" ~trobe 

Mode CLOCKS CLOCKS CCITT_1l3 Clock to FIFO 

l'ormal 0 0 BRG_113 CCITI_114 CCITT_1I5 

Single Clock 0 BRG_1l3 CCITT_1I4 CCITT_1I4 
Source Mode 

. Null Modem 0 BRG_1l3 BRG_113 CCITT_115 

NCPLoop .Off (1) BRG_1l3 BRG_1I3 

6.3.3.1 EOP ~ End Of Packet Detector 
The EOP detector is used to hold the FIFO output when an end of data packet is detected in the serial data 
stream. Should the FIFO become FUlL, then this function is over-ridden and data is FORCED out of the 
FIFO. 

When CHx_EOP _EN is asserted, the EOP _DETPAL looks for two signals from the SCC: • 

A Receive DMA Request (RxDREQ). 

When an Rx DREQ is seen. the PAL then looks for a SYNC signal from the SCC. 

These two signals are asynchronous in nature. and are synchronized to the 10 MHz clock by routing them 
through a 74F374 register which is clocked by the SYNC_a...OCK_IOMHZ signal. 

~12 DSV11 Communications Option Technical Description 

) 

) 

) 

) 



) 

) 

) 

DREQ signals that the SCC has staned receiving data as pan of a packet - the DREQ is requesting the DW..A 
Controller to remove the data from theSCC. The EOP detector then uses the output from the SYKC pin of 
the SCC to. determine when the end of a packet occurs. In SDLCIHDLC mode, the SYNC pin acts as an 
output (one for each channel) and only asserts on receipt of a FLAG character. At the end of a packet, there 
is always a FLAG character in the serial bit stream. So, by waiting for a SYNC pulse. the EOP detector can 
locate the end of a packet. When the EOP detector has triggered, the resulting hold of the FIFO may be reset 
by clearing CHx_EOP _EN. 

6.3.3.2 Serial Assist FIFO Control Circuits 
Serial assist FIFO control circuits include: 

o. COfI lead transition detector 

R lead transition detector 

. 16 bit counter, counts 16 contiguous data bits 

6.3.3.3 !-lead Transition Detector 
When the CHx_FIFO_I_El\' control is asserted, the EOP _DET PIU. will detect a subsequent transition on 
the CDII lead and assert the I_TRIG signal. The CTRIG signal is included in the controls that allow data to 

be clocked out of the FIFO. When the I_TRIG trigger asserts, the data is prevented from being clocked out 
of the FIFO (unless the FIFO is full). When the I-lead Transition detector has triggered, the resulting FIFO 
hold condition may be reset by clearing CHx_FIFO_CEN. 

6.3.3.4 R-Iead Transition Detector 
If enabled, the R-Iead Transition Detector generates a latched signal that indicates when the receiyed data 
changes state(s). 

When the CHx_FIFO_R_EN control is asserted, the X21_ASSIST PIU. will detect a subsequent.,.transition 
on the R lead and assert the CHx_FlFO-,R_CHG signal. This signal is latched .and v.ill remain assened until 
released by negating the CHx_FIFO_R_EN control. 

The 68000 microprocessor inspects the state of the CHx_FlFO_R_CHG signal by reading from the'I!O Status 
Port' 

6.3.3.5 Serial Assist Counter 
The Serial Assist Counter is a 16 bit counter; that is, it counts sixteen consecutive received data bits. The 
counter is used to assist in the detection of state changes. A transition to a new state is assumed when the 
R-lead or I-lead has changed, and maintained a "steady state". The steady state is determined by there having 
been no further changes for 16 contiguous bit intervals. 

When CHx_FIFO_C'I'R_EN is asserted, the X21_ASSIST PIU. counts. the Read strobes to the FIFO and on 
reaching a count of 16 bits, the CHx_FIFO_CI'R_TRIG signal is asserted. The counter holds the FIFO output 
when the count has expired (unless the FIFO is full). When the counter has triggered, the resulting FIFO 
hold maybe reset by clearing CHx_FIFO..,CI'R_EN. 
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6;3.4 DMA Transfers 
When the see is ready to transmit data or has received data on the serial lines. it generates a DMA. request 
to the DMAC. There are four request lines-one transmit and one receive for each channel (see Figure 6-6). 
The transmit DMA requests are latched because of timing differences between the sec and the DMAC. They 
are cleared by the DMA grant from the DMAC. The receive requests are connected directly to the DMA.C. 

~14 DSV11 Communications Option TechnicaIDescription 

) 

I) 

) 

) 



) 

) 

) 

) 

) 

Figure 6-6: The SCC and DMAC 
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When it receives the DMA request, .the DMAC asserts DMAC_HREQ, which is the request to the bacl-port 
arbitrator for access to the backport bus. When the grant (DMAC_HLDA H) is received, the DMAC puts out 
an address on DMAC_ADD<7:0> and DMAC_DAT<7:0> (which carries the most signiiicant eight bits of the 
address). This address is latched onto BUF _RAM_ADD<15:1> (bit <0> is not latched, see Section 6.3.5). 
The DMAC then asserts the appropriate DMA acknowledge (DMAC_DACK) which is an input to the SCC_ 
CO~lROI..S PAL. The SCC_CONTROLS PAL uses these signals to control the address lines Ai B and 
D /0 to the SCC. The DMAC_SEQUENCER, DMA_CO~T"fROI..S, BUF _RAM_CONTROLS, and SCC_ 
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C01'o."TROLS PALs generate the appropriate signals to drive the SCC and strobe data between the SCC and 

the buffer RAM. 

6.3.5 Byte-Word Multiplexer 
The SCC and the DMAC are both S-bit devices, but the backport bus (~d the other components connected 
to it) are 16-bit. Figure 6-7 is a simplified diagram of the byte-word multiplexer that interfaces the S-bit 
DMAC data bus (DMAC_D . .<\T<7:0» to the backport bus. As described in the previous section, during a 
DMAoperation the DMAC outputs an address on DMAC_ADD<7:0> and Dr..1AC_DAT <7:0>. This address 
is clocked into two latches connected to BUF _RAM_ADD<lS:l>. 
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Figure 6-7: The Byte-Word Multiplexer 
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Bit <0> is not latched, as it has no significance on the buffer RAM address bus. Instead, bit <0> is used by 
the DMA_CONTROLS PAL to determine which of the two bidirectional data latches is to latch data from 
the data lines. 

Bit <0> is also used by the BUFFER_RAM_CO:r-..'TROLS PAL to determine whether to access the upper or 
lower byte of buffer RAM. Other signals from the DMA controls determine the direction of the latches, that 
is, whether the data is being written to or read from the buffer RAM. 

When data is read from the RAM, one word of data is latched into the multiplexer (both latches are· clocked 
together) and the DMAC enables the data out of the latches, and generates a write strobe to the SCc. Bit 
<0> selects the high or low byte. 

TECHNICAL DESCRIPTION 6-17 



When data is written to the RAM, the DMAC generates a read strobe for the SCC and while data is valid 
on the DMAC_DAT bus, clocks it· into the two latches. Bit <0> selects whether the high or low byte is 
written to RAM. When the SCC has been written to or read from, it cannot be accessed again v.ithin a certain 
recovery period. This recovery period is six master SCC clock cycles plus 200 ns. The SCC_RECOVERY 
PAL monitors SCC activity,· assens the SCC_REC_ TIMER L signal, and starts a counter that ensures the 
recovery period is achieved. When this signal is negated, the recovery period is over. This signal passes to 
to the DM.AC_SEQUENCER and 68K_SEQUENCER, which then set up the enables to access the SCc. 

6.3.6 Drivers and Receivers 

The drivers and receivers used to conven the TIL levels to output levels are as follows: 

Drivers: 26LS31 (RS422. balanced) 

9636 (RS232f\'U. unbalanced) 

75113 (balanced, V.35) 

Receivers: 26LS32-3 (balanced and unbalanced) 

26LS32B (balanced V.35) 

6.4 BACKPORT BUS 
The backport bus is the 16-bit multiplexed data-and-address bus that connects the main components of the 
DSVll to each other, as shown in Figure 6-11. There are four main components: the 68000 microprocessor. 
the QIC, the serial interface (DMAC and scq, and the buffer RA.l.,1 (and Flag register). 

) 

) 
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The 68000, the QIC, and the DMAC are all potential controllers of the backpon bus via their own sequencer 
PALs. All these sequencers assen input signals to the BlJF _RAM_CO!'-'TROLS PAL in order to read and 
write data to and from the buffer RAM. To avoid bus contention, all accesses to the bac.l...-port bus are arbitrated 
by the backport arbitrator. The arbitrator receives requests to access the bac1..-port from the QIC, 68000 and 
the DMAC, and returns corresponding grant signals. If none of these is requesting access, the QIC is, by )--
default, enabled for access. Backpon arbitration is shown in Figure 6-8 -
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Figure 6-8: DSV11 Backport Arbitration 
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Once the arbitrator has enabled a master onto the bus, the backport bus is controlled by the bus master's 
corresponding sequencer. Thus either the QIC, 68000, or DM-\C sequencers generate the signals (via the 
BUF _RAM_COJ-..'TROLS and other PALs) required to control data flow and addresses to the buffer RA.l\1. 
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6.4.1 Buffer RAM 
The buffer RAM consists of two 32K x 8-bit static RAMS, giving a storage capacity of 32K words. Because 
the backport bus is a multiplexed data and address bus, a separate address bus is used for the buffer RA..\1 
address (BUF _RAM_ADD<16:1». The 68000, the QIC, and the DMAC all have address latches to hold 
the buffer RAM address while the data is read or written via the baci..-port bus. The address decoding and 
control logic for the buffer RAM is in the BUF _RAM ... CO~"TROLS PAL. 

6~4.2 Command Memory Interface 
DSVll occupies four words (eight bytes) of Q-bus memory-mapped I/O space. The positioIl of the four 
words. within the I/O page is switch selectable. Figure ~9 shows the design of the Command Memory 
Interface. 
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Figure 6-9: Command Memory Interface 
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The CSRsgive the host access to a number of control and status bits. and access to a reserved area of memory 
within the Buffer RAM for operation of the command interface. The reserved area of memory is referred to 
as the Command Memory. The host has access to the Command Memory by writing a LONG WORD signed 
address to the Command Memory Address Register (CMAR). and reading or writing data to that memory 
location through the Command Memory Data Register (CMDR). 

The Command Memory is 2K bytes deep. stretching from 96FOOO to 96F7FF. Access to the CMDs may be 
via WORD or LONG WORD types. A LONG WORD access to CSR "base + 4" will access the long word 
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in Command Memory starting at the address specified :in the CMA register. A WORD access to C:t\IDR 0 
will access the EVEN WORD at the address :in CMA register. A WORD access to C:t\IDR 1 will a~cess the 
ODD WORD at the address in CMA register, that is, "CMA register + 2". 

Bits <10:2> of the value written to CMAR (10 bit hardware latch) are used as the address to Command 
Memo!)'. When read, the CMAR contains the last value written by either the host or the 68K. The value is 
actually read from Buffer RAM address 97FF02, and not from the Q.lJ..A.R latch. 

After a reset, the CMAR contents are invalid until the CSR F1ag Reset bit has been cleared. 

The data addressed by CMAR is accessible through Command Memo!)' Data Registers C:t\IDR#O and 
C:t\IDR#l. 

6.4.3 The Flag Register 

The lower byte (device type) of the DSVll Flag register is implemented :in the buffer RAM, while the upper 
byte (control and status bits) is implemented :in the FLAG_REG PAL (and some discrete logic). 

The major pan of the register is contained :in the PAL. The outputs from the PAL for bits <15>, <14>, <13>. 
<12>, <10>, and <8> are connected directly back onto the backport bus. These bits are driven only during 
a flag register read. 

Bit <9>, the reset bit, is always driven out of the PAL, since it is used elsewhere on the board. A buffer 
allows. this bit to drive the data bus during a flag register read. An identical buffer. with its input grounded. 
drives a logic "0" onto bit <11> (which is not implemented within the FLAG_REGISTER PAL). 

When bit <9> is asserted during a QIC backport write (QIC_BPRD H is negated). the flag register PAL 
generates the signal CSR_RESET H. If bit <15> is asserted at the same time. the flag register PAL generates 
SKIP _SELF_TEST L. 

The PAL is clocked by FLAG_ \VR L. This signal is generated by the Bli'F _RAM_CO]\lROLS PAL in 
response to any write operation to location FFOO (hexadecimal) on the backport bus (whether by the QIC 
or the 68000). During a read operation the signal fT ..... AG_OE L enables the outputs of the Flag register 
components onto the backport bus. 

6.5 CONTROL SECTION 

6.5.1 The 68000 Microprocessor 
The microprocessor used in the DSVll is a 68000, running at 10 MHz. The microprocessor, together with 
its firmware, controls the operation of the DSVll mOdule. This IC is described :in Appendix C. 

6.5.2 Address Decoding 

The address space of the 68000 is divided into two halves: addresses from 0 to 7FFFFF (hexadecimal) are 
local to the 68000, and addresses from 800000 to FFFFFF (hexadecimal) are on the backport bus. Figure 6-10 
shows a block diagram of the 68000 local bus. 

If 68K_ADD<23> is asserted (that is, if the address is greater than 7FFFFF hexadecimal), a baclcport request 
is generated. This is used to access any device on (or through) the backport bus. These devices are: the 
buffer RAM (and F1ag register), the QIC, the SCC, and the DMAC. The grant from the backport arbitrator, 
68K_ENABLE H, cloCks the decoded select signals (and some other signals) so that they are held throughout 
the access. 
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Figure 6-10: 68000 Local Bus 

If 68K_ADD<23> is negated (that is, if the address is less than 800000 hexadecimal), the decoder that selects 
devices on the 68000's own data and address buses is enabled. These devices are: 

• 

• 

The local (scratch-pad) RAM 

The fumware ROM 

A set of latches used to control and monitor the modem status 

The WAN address ROM 
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A set of latches used to control the serial interface transceivers, the diagnostic LED, and to read the 
power-up Opti9n switches 

Table 6-2 gives the address space of the 68000 microprocessor. 

Table 6-2: 68000 Address Space 
Address 
(Hexadecimal) 

00000o to.OOfFFF 

100000 to IOfFFF 

200000 to 20000 1 

300000 to 30000 1 

400000 to 40000 1 

500000 to 50000 1 

580000 to 580001 

600000 to 60000 I 

700000 to 700001 

960000 to 96fFFF 

977R>0 to 977FOI 

97FFOO to 97FRlI 

97FR}2 to 97FRl3 

BA0400 to BA3CIF 

CEOOOO to CEOO IF 

FCOOOO to FCOOO7 

22221111 
32109876 

OOOOXXXX 

OOOIXXXX 

0010XXXX 

00 I lXXXX 

OIOOXXXX 

OIOIOXXX 

OIOllXXX 

OllOXXXX 

01l1XXXX 

10010110 

looIOlll 

10010111 

10010110 

1011101X 

1100 111 X 

1I11110X 

De\'jce 

ROM 

Local RAM 

Modem status 

Modem, I/O control, 0iC: 

Modem, I/O control, CHI 

I/O status, CHO 

I/O status, CHI 

ElA and diag controls 

II) ROM. and FIFO reset 

Buffer RAM 

Flag register, test access 

Fiag register. normal access 

CMAR write access 

Q IC registers 

DMAC registers 

SCC registers 

6.5.3 68000 Microprocessor Accesses 

The 68K_DTACK L signal tenninates all 68000 accesses, except autovector interrupt acknowledge cycles. 
For a local access, the 68K_LOCAL PAL asserts 68K_DTACK L to terminate the cycle in the shonest possible 
time. For a backpon access, the 68K_LOCAL PAL generates 68K_BPREQ to the bacl..-pon arbitrator. The 
68K_ENABLE grant then goes to the 68K_SEQUENCER which executes the desired cycle, and asserts BP_ 
DTACK_EN L to the 68K_LOCAL·PAL at the end of the cycle. lOOns later, the 68K_LOCAL PAL asserts 
68K_DTACK L to the 68000 microprocessor to tenninate this backpon access. 

6.5.4 Interrupt Logic 
, 

There are- six sources ofinteIIUpt to the 68000. (See Figure 6-l0.)The signals are fed into a priority encoder 
which produces the interrupt signals IPL<2:0> L. The interrupt signals and their priorities are: 

SCC-priority 6 
X2l-priority 5 
QIC (attn)-priority 4 
CSR_ WR (write t~ csr)-priority 3 
DMAC~priority 2 
3 ms Tuner-priority 1 
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When the 68000 receives an interrupt, it asserts all three function code outputs (FC<2:0» and places the 
priority of the interrupt on the lower address lines, 68K_ADD<3:1>. These signals are used within the 
68K_LOCAL PAL to produce various interrupt acknowledge signals. 

The CSR, DMAC, and timer interrupts are all edge·sensitive at source, and use fiip.flops to produce level­
sensitive interrupt requests. These fiip·flops are cleared when the appropriate interrupt is serviced by CSR_ 
Th"TACK L, DMAC_INTACK L, or TIMER_Th.TTACK L. 

If the interrupt is from the SCC, at priority 6, the lower order address lines will hold the value 6 (68K_ 
ADD<3:2> asserted, 68K_ADD<I> negated). In response to this, the 68K_LOCAL PAL provides the 
acknowledge to the SCC, 68K_SCC_INTACK H. In conjunction With 68K_BPREQ, 68K_SCC_Th."TACK 
H causes a backport request. 'When this is granted, the 68000 reads the interrupt vector from the data bus 
68K_DAT<7:0>. 

If the interrupt is from one of the other sources, the PAL asserts 68K_ VPA L. This causes the 68000 to do an 
auto-vector interrupt cycle. It fetches the interrupt vector from a predefined area of ROM, instead of fetching 
a vector number from the interrupting device. 

6.5.5 Memory-ROM, RAM 

The finnware for the 68000 is stored in 64K bytes (32K words) of ROM. In addition, the 68000 has 64K 
bytes (32K words) of local RAM and 32 bytes of ID ROM. The ROM and the local RAM are only used by 
the 68000, and neither is accessible from the Q-bus. 

6.5.6 Input/Output 

6.5.6.1 Modem Status 
The DSVll modem status port is located at word address <200000>. Channel 0 modem status bits are located 
in the lower byte; channell modem status bits are located in the upper byte. Two 8 billatches are asso~ated 
with the modem status. Each channel has the following connected signals: 

Five modem status signals from receiver outputs CCITT 106, 107, 109, 125. and 142 .. 

Two test signals used during diagnostic testing. 

SKIP_SELF _TEST signal which resets the board without executing the self·test 

Only read accesses are valid to address <200000>, though they can be byte or word accesses. 

6.5.6.2 Modem Control 
The. modem control port is combined with the FIFO and Serial assist control port, each channel being 
separately addressed. Channel 0 modem and I/O controls are located at word address <300000>. Channel 
1 modem and I/O controls are located at word address <400000>. Only word write accesses are valid to 
addresses <300000> and <400000>. Two 8 bit latches are associated with each channel (i.e each word). One 
latch controls the modem signals ccrrr 105, 108_2, 111, 140, 141 and (via 3 bits) the 8 possible BRG 
speeds. The other latch contrOls all the enables to the serial assist circuitry (4 bits), manual/hold release of 
the FIFO, serial interface data lead gating, and the two serial clock paths control bits. 
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6.5.6.3 Switches, 1/0 control and Cable Codes 
DSVll has four switches whose state may be read by the 68000. The switches are used to determine the 
default state for the firmware folloVving a reset. Switch settings are as follows: 

Channell: SW2-2 SW2-1 
Channel 0: SW2-4 SW2-3 Meaning 

On On Normal operation 

Off On Reserved for selection of ODT 

On Off Reserved 

Off Off Reserved 

If both channels are set to ODT (Online Debug Tool), then self-test execution is skipped and the ODT is 
entered immediately on a reset. The ODT will then execute through the channel 1 connector. 

The cable code is a four bit code that is used to inform the firmware/software of the type of adapter cable 
that is attached. The cable codes are accessed at a different address for each channel. Cable codes are shown 
inTable 6-3 

Table 6-3: Cable Codes 

Cable Value 
Code Read 
(Hex) (Hex) Option !\o. 

F 0 H3!99 

B 4 Allocated 

4 B BC19b--02 

2 D BC19D-O: 

2 D BC19E-02 

E BC19~2 

0 F 

Function 

Total loopback connector 

Manufacturing loop back connector 

RS-4:: Adapter cable 

Y.2A Adapter cable 

RS-423 Adapter cabie 

V.35 Adapter cable 

Nothing connected 

6.5.6.4 VO Status Channel 0 • READ Address <500000> 
The channel 0 FIFO status bits, the channel 0 cable code, and the module switch settings are read from 
address <500000>. The channel 1 FIFO status bits, the channel I cable code, and the module sv.'itch settings 
are read from <580000>. 
Access on either channel can be byte or word read. The switch settings are the same as those accessed at 
address <500000>. Bits <11;8> reflect the state of the four switches on the module. A closed sMtch reads 
as a zero. 

Bits <15:12> return the cable code as set by the adapter cable (or loopback connector) attached to the 50-way 
D type connector. 

The FIFO status bits <3:0> are the FIFO_R_CHG, FIFO_CTR_TRlG, FIFO_HELD, and the FIFO_E\1PTY 
signals. 

Bits <7:4> are not used. 
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6.5.6.5 Diagnostic and Driver Controls· WRITE address<600000> 
Write accesses should only be word sized. One 8 bit latch is associated "With this function. Two signals per 
channel are used to select the desired EIAinterface. Bits <2:1> are channel 0 selects while <5:4> are channel 
1 selects. On either channel the two bits are interpreted as 

<00> is an invalid selection 
<01> selects RS422 drivers 
<02> selects RS232 drivers 
<03> selects V35 drivers 

One CHx_DATA_LOOP signal per channel is used for NCP loop control. FIFO_IK signals control the FIFOs 
inlout of circuit, while the LED_SD\TK signal turns the LED off and on. 

6.5.6.6 FIFO Reset· WRITE address <700000> 
Write accesses should only be word sized. The lower byte at this location is the W.A.....'" address of the DSY 11, 
which is read from the ID ROM. The signal asserted is the ID_ROM_SEL. This signal also goes to the SCC_ 
RECOVERY PAL which, "With the 68K...;.RW (v.'lite when L asserted) strobe, sets up the FIFO reset signal(s). 
Reset takes place via 68K_DAT <9:8> lines. The SCC recovery PAL asserts CHx_FIFO_RESET_EKABLE 
to the mOCT PAL(s). The FIFOCT PALes) generate 2 signals: 

The CHx_FIFO_RESET resets the FIFO(s) concerned. 
The CHx_FIFO_ WRlTE_Th"'HIBIT goes to the FIFO-M1JX PALes) to condition the incoming FIFO write 
clock(s). 

6.6 The 68K SEQUENCER 
. The timing requirements of the 68000 microprocessor. and those of the devices connected to the 6800(' 

through the backpon. are not directly compatible. Therefore. a logic sequencer is used to generate the strobes 
and enables needed. 

All data and address lines from the 68000 are latched, so there are no panicular timing restraints on the 
68000. The sequencer enables the latches at the appropriate time, and generates data strobes to appropriate 
devices. The 68K_SEQtJENCER also generates the signal BP _DTACK_EN L. This signal is used by the 
68K_LOCAL PAL for control when the PAL generates the 68K_DTACK L signal during a 68000 back:-pon 
cycle. The 68K_LOCAL PAL generates the 68000 backpon request. The backpon arbitrator sample, the 
request and enables the 68000 onto the backpon by asserting the 68K_ENABLE H to the 68K_SEQUEKCER. 

The 68000 needs access to the Flag register, the buffer RAM, the internal registers in the QIC, the DMA.C, 
and the SCc. The data path for these accesses is via the backpon bus through latches connected to the 68000 
address bus, with the appropriate strobes generated by the 68K_SEQUENCER, DMA.C_SEQUE.NCER, and 
BP_ARBITRATOR PALs. 
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6.7 CLOCKS AND RESETS 
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6.7.1 Clocks 

The master clock for the DSV 11 is a 40 MHz crystal-controlled oscillator. This clock is divided by two to 
produce a symmetrical 20 MHz clock (CLOCK_2011HZ). This 20 MHz clock drives the QIC. 

From 20 MHz, a binary counter generates a 10 MHz clock, a 5 MHz clock, a 2.5 MHz clock, and a 1.25 
MHz clock (that is, an 800 ns clock period). 

The 10 MHz clock is split into three stubs which drive the 6S000 microprocessor and many of the PALs. 

The 5 MHz output from the counter (EARLY_CLOCK_511HZ) is not synchronized to the 10 MHz and 20 
MHz clocks (that is, the rising edges do not occur at the same time). 

The SOO ns clock is further divided to produce pulses at: 

CLOCK_1.6US (1.6us/cycle) 
CLOCK_312K (3.2us/cycle) 
CLOCK_lS6K (6.4us/cycle) 
CLOCK_78K (12.Sus/cycle) 
CLOCK_39K (2S.6us/cycle) 
CLOCK_19K (S1.2us/cycle) 
CLOCK_9K8 (1 02.4us/cycle) 
CLOCK_204.SUS (204.8us/cycle) 
CLOCK_3MS (3ms/cycle) 
CLOCK_50MS (sOms/cycle) 

Clocks between 312K and 9.SK are used as inputs to the baud-rate generator PAL to generate the CCITI_H3 
clock (DTE transmit clock). The CCITI_1l3 clock is also used for intemalloopback tests (see Section 6.7.2). 

Clock pulses at 1.6 ms and SO ms are inputs to the RESET PAL which is clocked by CLOCK_400US. These 
pulses are sampled to generate the "active" and power-up sequences when appropriate. 

CLOCK3MS generates a regular, accurately timed interrupt to the 6S000 (TIMER_~"T) for timing pUIJloses 

6.7.2 Resets 

There are three sources of reset to the DSVll module, and all are inputs to the RESET PAL. The sources 
are: 

Power-up. This is indicated by one of: 

A negated Q-Bus DCOK signal 
A QIC_RESET (signal from the QIC) assened 

Bus Init-<:aused by assertion of the Q-bus BIl\TI line. The output from the Q-bus receiver, QIC_R.l]\;TI 
H, is taken directly to the reset PAL, and does not reset the QIC. 

Programmed reset-<:aused by a write to the DSVll Flag register reset bit (FLAG<9». This bit in the 
Flag register is hardware decoded (see Section 6.4.3) to generate CSR_RESET H. This signal does not 
reset the QIC. When the host sets the reset bit in the flag register, a board reset occurs. 

The CLBUS_RESET output resets the RESET bit in the CSR_FLAG register when required. If the 
SKIP_SELF _TEST bit is set at the same time, then the SKIP_SELF _TEST function is assened. 

The 6S000 microprocessor requires that, on power-up, its reset and halt pins are assened for 100 ms. Any 
subsequent reset need only be 10 clock cycles (1 microsecond). 

Two clocks generate resets: 

CLOCK_50MS H generates the long (power-up) reset 
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CLOCK_1.6US H generates the shon (powered..-up) reset 

At power-up, DCOK is asserted (and the QIC is reset). This signal (or QIC_RESET) is sampled to begin 
the reset pulse. The selected clock drives a two-cycle counter within the RESET PAL, the output of which 
assens RESET L to reset the rest of the DSV11 board. 

6.8 POWER SUPPLIES 
The DSVll is supplied with power from the backplane. This provides the +5 V and +12 V supplies. The 
DSVll 'sline drivers and receivers also need a: -12 V. supply, which is not· available from the >backplane. 
Instead it is derived from the +12 V supply bya DC-t<~DC converter. 

6.8.1 DC-to-DC Converter 
The DC-to-DC converter is based on the TL494 switching regulator, which uses pulse-width modulation to 
regulate the output The circuit used (Figure 6--12 is a simplified circuit diagram) will supply a maximum 
current of 300 rnA. 

Switching pulses tum the TL494 sv.itching transistor, Ql, on and off, causing a pulsed current in the inductor, 
U. . 
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Figure 6-12: DC-DC Converter 
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When Q1 is switched on, point X will rise towards +12 V, causing current to flow through Ll. Wilen Ql is 
switched off, the current through L1 stops and the reverse field around L1, caused by the collapsing magnetic 
field, drives point X negative. This puts a forward bias on diode D8, and current will flow to the output 
through D8. As the magnetic field collapses, and current flows, the voltage at point X rises until D8 is cut 
off again. The circuit stays in this state until the next pulse turns on Ql. 

The inset in Figure 6-12 shows the waveforms of the current through L1, as seen by an oscilloscope across 
R16. Waveform (a) represents the switching pulses from the TIA94. When Q1 is switched on, current rises 
linearly until Ql is switched off again. The Collapsing field current reduces linearly as it is transferred to 
the output (waveform (b». With wider Switching pulses (represented by the dotted line marked Cd», more 
current is transferred (waveform (c». 

Feedback from the output to the TIA94 is compared with a reference voltage, generated by dividing down 
the regulated +5 V from the TIA94. If the output voltage is too high, the width of the switching pulse is 
reduced; if it is too low, the width is increased. 

The TIA94 provides current protection by monitoring the voltage across R16 (since the voltage across R16 is 
proportional to the current through Ll and, therefore, to the output current). As with the voltage regulation, 
the pulse width is adjusted as necessary. 
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Chapter 7 

MAINTENANCE AND DIAGNOSTIC INFORMATION 

7.1 SCOPE 
This chapter explains the maintenance strategy, and how to use the diagnostic programs to find a defective 
Field-Rep~aceable Unit (FRtJ). The description is supplemented by troubleshooting flowchans. 

) 7.2 MAINTENANCE STRATEGY 
7.2.1 Preventive Maintenance 

) 

) 

No preventive maintenance is needed for this option. However, if the host system is being seryiced, a visua} 
check should be made for loose connectors and damaged cables. 

7.2.2 Corrective Maintenance 

The M3108 module. 17-01243-xx ribbon cables, and H31i4 distribution panel are all FRUs. Corrective 
maintenance is based on finding and replaCing the defective FRlJ. If the fault is not in the DSVll. it is 
possible to do some testing of external equipment (such as adapter cables) using the diagnostics supplie::i 
for the DSVII. However, this may require additional equipment (such as extra loopback connectors. see 
Table i-I). 

The troubleshooting diagrams in Section i.5 provide a recommended test sequence for the DSVll in 
:MicroVAX systems. 

7.3 SELF-TEST 
The self-test sequence starts immediately after bus or device reset. It consists of 15 tests that check the 
internal working of the DSVll. The whole diagnostic completes in about eight seconds, and a GO/KOGO 
LED on the module gives a visual indication of the result of the test. The tests are: 

1. 68000 microprocessor verification test; the LED flashes during this test 

2. Firmware and ID ROM CRC tests 

3. Local RAM test 

. 4. Timer test 

5. 

6. 

7. 

8. 

9. 

Buffer RAM test 

QIC register test 

SCC register test 

DMAC register and addressing test 

Synchronous data internal signal test 

10. 

11. 

Ribbon cable/loopback test (only if the H3199 loopbackconnector is fitted) 

Synchronous data external signal test (only if the H3199 loopback connector is fitted) 

MAINTENANCE AND DIAGNOSTIC INFORMATION 7-1 



12. FIFO test 

13. CSR test 

14. Unexpected intenupt reporting 

During a successful self-test. the LED flashes once, briefly, and then, if all tests pass without failure, the 
LED is turned ON permanently. 

If any test fails the LED will stay off. The self-test also reports error and status information to the host 
through the CMDRH and CMDRL registers. This information is used by system-based diagnostics, and is 
fully described in Section 3.3. 

Because of the limitations of the self-test, a pass does not guarantee that all sections of the module are good. 
For example, the self-test is unable to test the Q-bus drivers and receivers, or report incorrect sv.itch settings. 

7.4 MicroVAX DIAGNOSTICS 
7.4.1 MOM Diagnostics 

The MicroVAXdiagnostics for the DSVll run under the MicroVAX Diagnostic Monitor CMDM) (also known 
as the MicroVAX Maintenance System). The MDM diagnostic for the DSVll has five groups of tests. 

l. Verify mode functional tests 

2. Verify mode exerciser test 

3. Service mode functional tests 

4. Service mode exerciser test 

5. Utilities 

When testing the DSVll, each DSVll device is named DSVllx by MDM. x is a single letter indicating the 
unit, A for the first, B for the second and so on. 

MDM requires that all devices be installed in the system at the address and vector determined by the floating 
address and vector tables. If any device in the system is installed at an incorrect address. MDM will not be 
able to test that device,and may not be able to test other devices in the system. Refer to Appendix F for 
information on floating device address and floating vector address assignments. 

7.4.1.1 Verify Mode Testing 
Verify mode functional and exerciser tests can be used by an untrained operator to verify the basic operation 
of the DSVll. Verify mode tests do not do anything that could cause disruption of a data network to which 
the DSVll may be connected. 

In order to fully test the parts of the DSVll checked by the verify mode tests it is necessary to run both the 
Functional Tests and the Exerciser Test. The MDM Main Menu option "Test the system" will do this. 

7.4.1.2 Verify Mode Functional Tests 
The verify mode functional test comprises 10 separate tests. All the tests are run with the DSVll in internal 
loopback mode, so no loopback connectors are needed. The tests are: 

1. Self-test and register test 

2. Device initialization test 

3. Basic command list test 

4. Intenupt test 
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5. Extended command list test 

6. Channel status test 

7. Data transmission test 

8. Multiple transfers test 

9. Buffer size test 

10. Buffer addressing test 

All of these tests must be run together, sequentially. 

7.4.1.3 Verity Mode Exerciser Test 
The verify mode exerciser will use the DSV11 in a similar way to the normal operating system. By running 
several exercisers (on different options) at the same time, suspect areas of the system can be isolated and 
corrected. The verify mode exerciser does not need the operator to modify the system in any way. \Vhile the 
diagnostic is running, the DSV11 will not disrupt any data network to which it is connected. 

The verify mode exerciser has three phases: 

1. Reset DSV11 

2. Interrupt test 

3. Data transfer test 

7A.1.4 Service Mode Testing 
The service mode tests are intended to be used by an operator who is experienced in testing and repairing 
DIGITAL equipment These tests ate only available by purchasing an additional license from DIGIT.t..L. 

The service mode tests differ from the verify mode tests. If an H3199 test connector is detected during the 
service setup, it is used to perform additional testing on the channel to which it is connected. 

After the MDM system has been booted or the "Display System Configuration and Devices" option on the 
main menu has been selected, the service setup is performed before the first service mode test is executed. 

NOTE: The configuration of the test connector must not be changed except when the service setup ·requests 
that the connector be fitted. . 

As in verify mode testing, it is essential to execute both the functional tests and the exerciser test in order to 
test the DSV11 fully. 

7.4.1.5 Service Mode Functional Tests 
There are 11 tests in this section. The first 10 are the same as the verify mode functional tests, but in tests 
7 and 8 extemalloopback via the H3199 test connector will be used if one was detected during the service 
settIp. Test 7 will. test all three different types of interface drivers and receivers used in the DSV 11. In 
addition there is one other test, only available in service mode: 

11. Modem control and status test 

All the tests can be run together (sequentially) by selection .from the MDM menus, or individually by using 
the MDM command line interface. If, during service settIp, the H3199 test connector is not detected on . 
a channel, the tests execute in the same way as in verify mode and test 11 does not do anything. If you 
have only one H3199 test connector, the tests must be run twice, once for each channel. Note that the test 
connector configuration is determined only during service setup and must not be changed subsequently. 
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7.4.1.6 Service Mode exerciser Test 
The service mode exerciser runs the same tests as described for the verify mode exerciser. but each channel 
of the DSVll is put into internalloopback mode only if no H3199 test connector was detected on the channel 
during the service setup. If you have only one H3199 loopback connector, the exerciser vlill need to be run 
twice, once for each channel. Note that the test connector configuration is detennined only during service 
serup and must not be changed subsequently. 

7.4.1.7 Cable Test Utility 
This test requires user intervention. It tests each type of adapter cable that can be connected to a DSVll. 
The specific loopback connector for each cable is needed to run the test as listed in Table 7-1. 

Table 7-1: Adapter Cables and Loopbacks 

DIGITAL Option 
Part ~o. Part ·]lio.t Standard 

17~11O&-ol BC19B-02 ElA RS-422N.36 

BS19~2; ccm V.24/RS-232-C 

17~1ll1~1 BC19E-Q2 ElA RS-423 

17~1l12~1 BC19F-02 CcmV.35 

t use this option part number for ordering replacements 
Urns part consists of the cable and the 12-27591~1 adaptor 

7.4.2 Running the MDM Diagnostics 

Loopback 
Connector 

H319S 

H3248 

H3198 

H3250 

The MicroVAX system manuals describe how to load I\1DM into the MicroV.t>,X and run MDM diagnosti::s. 
All verify mode diagnostics and service mode diagnostics, including utility tests. can be run from the test 
menus that are displayed when I\1DM is booted. You will only need to use the commanc line interlace to 
I\1DM (selected from the service menu) if you need to run individual tests, or if the system is not configured 
with all devices at the correct floating address. 

The rest of this section describes operation of the diagnostics with release 123 of I\1DM. Later releases of 
MDM may operate slightly differently. Refer to the Microvax Diagnostic Monitor Users Guide for full details 
ofI\1DM. 

7.4.2.1 Running Service Mode Tests 
The service mode functional and e':erciser tests are executed by making the follov.'ing menu selections from 
the I\1DM Main Menu: 

1. Select "Display the service menu" from the Main Menu 

2. Select "Display the device menu" from the Service Menu 

3. Select the DSVll unit to test from the Device Menu 

4. Select either "Perform all functional tests" or "Perform the exerciser test" from the selected device menu 

The Service Setup is executed when service mode tests are run for the first time after loading the MDM 
system, or after selecting the "Display system configuration and devices" option from the Main Menu. 

When performing service mode tests on the DSVll, the service setup scans both channels of the DSVll to 
detect whether a H3199 test connector is fined. The result of this scan is used to determine whether or not 
to use intemalloopback for each channel in subsequent testing. 

The service setup prompts the operator to connect the H3199 test connector and press the RETURN key. 
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The program then indicates, for each channel. whether it will use internal or externalloopback. If a connector 
was detected on only one channel, a reminder to test the other channel is given. If no connector was detected, 
a warning is given. The operator must then press the RETURN key to proceed with the testing. 

If it is necessary to reconfigure the test connector (for example, transfer it from one channel connector to the 
other), the "Display System Configuration and Devices" option must be selected from the main menu before 
successful testing can proceed. 

Examples of the output obtained by running the Service Mode Functional and Exerciser tests· are given below 
in Example 7-1 and Example 7-2. 

7.4.2.2 Running Utility Tests 
The cable test utility is executed by making the following menu selections from the :MDM Main Menu: 

1. Select ''Display the service menu" from the Main Menu 

2. Select "Display the device menu" from the Service Menu 

3. Select the DSVll unit to test from the Device Menu 

4. Select "Display the device utilities menu"from the selected device menu 

5. Select "Cable test utility" from the device utilities menu 

The cable test utility guides the operator through the test procedure by giving instructions and asking questions 
about the configuration and which tests to perform. The cable test may mention adapter cables and test 
connectors that are not yet used by the DSV11. The cable test utility can also be used to test extension cables 
that conform to the DIGITAL specifications. 

Examples of running the cable test utility are given below in Example i-3 to Example i-5. 

NOTE: Refer to the troubleshooting notes (Section 7.6j for details of ~~24/RS-232-C cable testing. 

7.4.3 Example Printouts 

This section contains five example printouts of the results of running the DSVll :MDM diagnosti;.:s. 

Example 7-1 shows a single pass of the Service Mode Functional Tests. This was obtained by foUowing the 
sequence of commands in Section 7.4.2.1 and selecting "Perform all functional tests" in step 4. A H3199 
test connector was fitted to the channel 0 connector on the distribution panel. The lines from "Please fit ... " 
before "DSVll started" are the service serup which is only executed as described in Section i.4.2.1. 
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Example 7-1: Successful Pass of All Service Mode Functional Tests 

Please fit the H3199 test connector to the 
OSV11 channel tc be tested, then press RETORN 
Channel C will be tested using external loopback 
Channel 1 will be tested using internal loopback 

To fully test the DSV1.1 you must repeat this test 
with the test connector, fitted to the other channel 

Changing the test connector is only detected when 
you are asked by the program to fit the connector 

Press RETURN to start testing : 

OSV1U. started. 
DSVllJ. pass 1 test number 
D5\"1.11. pass 1 test numbe: 
05·,-: 11". pass 1 test. number 
DSV111. pass 1 test number 
DSV111. pass 1 test: number 
DSVll1. pass 1 test number 
Channel 0 cable .code: 

H3199 test oonnecto= 
Channell cable code: 

1 sta:'t.ed. 
2 star't.ec.. 
3 started. 
4 started. 
5 started. 
6 started. 

No adapter cable or test connector 
Channel 1. modet:'o status flags: 

Test Indicate clear 
Clear to Send clear 
Carrier Detect clear 
Ring Indicate clear 
Data Set Ready clear 

DSVllA pass 1 test numbE:= 
DSV1lJo. pass 1 test number 
DSVllJ. pass 1 tes-:' nUlT'.be= 
DSV1U. pas,s 1 test 'number 
D5V111. pass 1 test number 

DSVllA passed., 

7 sta=ted .. 
8 started. 
9 starteci. 
10 started. 
11 star't.ed. 

The device passed the functional service tests. 

Press the RETORN key to return to the previous menu. > 

Example 7-2 shows a successful pass of the Service Mode Exerciser Test. This was obtained by returning to 
the selected device menu by pressing RETURN after the Service Mode Functional test shown in Example 7-1 
had completed, and selecting "Perform the exerciser test". Note that because it has already been executed, 
the service setup is not repeated. 
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Example 7-2: Running the Service Mode Exerciser Test 

DSV1U. started. 
DSVl1J.. pass 1 test number 1 sta=t.ec. 
Channel 0 - 50 blocks transferred 
Channel 1 - 10 blocks transferred 
Channel 0 - 100 blocks transferred 
Channel 1 - 20 blocks transferred 
Channel 0 - 150 blocks transferred 
Channel 1 - 30 blocks transferred 
Channel 0 - 200 blocks transferred 
Channel 1 - 80 blocks transferred 
Channel 0 - 210 blocks transferred 
Channel 1 - 130 blocks transferred 
Channel 0 - 220 blocks transferred 
Channel 1 - 180 blocks t:::ans!erred. 
Channel 0 - 230 blocks trar.s!e==ec. 
Channel 1 - 230 blocks transferre:i 
Channel 0 - 280 blocks transferred 
Channel 1 - 240 blocks transferred 
Channel 0 - 230 blocks t=ansferred. 
Channel 1 - 250 I:locks t.=ar.sfe=reci 
Channel 0 - 380 blocks 't.ra!"l~=e=re:i 

Channel 1 - 260 blocks trans£e==ec. 
Channel 0 - 00 blocks tra:1sferrec 
Cha:1.nel 1 - 310 blocks trans=erreci 
Channel 0 440 blocks trans::erre::' 
Channf:':' :i. - 360 blocks -:.ransfe==e·= 
Channel C - 450 blocks trans::e;::re:::' 
Channel 1 - 410 blocks transfer=ed 
Channel C 460 blocks transferrec. 
Channel 1 - 460 blocks transferred 
DSV11Jo.. pass 1 tes~ number 2 s~ar~eci. 

Channel 0 - 50 blocks transferred 
Channel 1 - 10 blocks transferred 
Channel 0 - 100 blocks transferred 
Channel 1 - 20 blocks transferred 

[CTRL/C was pressed to stop the exerciser] 

MDM CTRL/C> P~T 

DSV11J.. stopped. 

Press the RETURN key to return to the previous menu. > 

Example 7-3 shows the cable test utility being used on a good V.35 adapter cable. This was obtained by 
following the sequence of commands in Section 7.4.2.2. A V.35 adapter cable (BCI9F-02) was attached to 

the channel 0 connector on the distribution panel, and a H3250 test connector was attached to the end of the 
adapter cable. 
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Example 7-3: Successful Pass of the Cable Test Utility 

To halt the test at any time and return to the previous tr.em.:, 
type .... C by holding down theCTR!.. key and pressing the C key. 

DSV11A started. 
DSV11A pass 1 test number 1 started. 

DSVll Cable Test Utility 

NOTE 
This utility will only work oorrectly if the DSVll has 
passed all the service mode functional tests. 

Select channel to be tested (0 or 1) : 0 

V.35 cable fitted - use H325C test oon.:'lector 

Check that the cables and test connector are 
connecteci, press RETU~~ when ready tc continue 

Clock lines are OK 
Data lines are OK 

Modem control/status lines are OK 

Have you completed testing this cable? [O=Nc, l=Yesj 

Cable test completed 
DSV11A passed. 

Press the RE'::URN key to return to the Frevious mern.:. > 

1 

Example 7-4 shows a run of the cable test utility with a V.24 adapter cable (BC19D-02). with a H3248 test 
connector fitted. Note that, if fined., the adapter connector must be removed from the V.24 adapter cable. At 
first the test failed. because the Request To Send modem signal line in the cable was faulty. The cable was 
then replaced with a good cable, and the test repeated. successfully. 

Example 7-4: Repairing a Fault with the Cable Test Utility 

Example 7-4 Cont'd. on next page 
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Example 7-4 (Cont.): Repairing a Fault with the Cable Test Utility 

To halt the test at any time and re~urn to the previous menu, 
type "C by holding down the CTR~ key and pressing the C key. 

DSV1lJ.. started. 
DSV111-. pass 1 test number 1 started. 

DSVll Cable Test Otili.ty 

This utili'ty will only work correctly if the DSV11 has 
passed all the service mode functional tests. 

Select channel to be tested (0 or 1) 0 

RS423 cable fit~ed - use H3196 test connector 
or V.24/RS232 cable f;'t'ted - use H324e ~est connector. If a 
12-27591-0: adap-:.e= is fit.t.eci it rn-us:' be removed fc= th':"s t.es-:'. 
Check tha~ the cables and test connec~or are 
co:mected, press RETOFl; when' read:l' to con-::.i!'lue : 

Clock lines are OK 
Data lines are OK 

One or more of the following moderr. sig!'lals is fa·..:ltv: 
Req·..les~ To Se!'ld 
Clear To Send 
Received Line Signal Detect (Carrier Detect) 

Have you completed testing this cable? [O=No, l=YesJ 

[At this point the faulty cable was replaced v.ith a good cable.] 

Check that the cables and tes~ connector are 
connected, press RETUP1; ",-he'n ready to con-::.im.le 

Clock lines are OK 
Data lines are OK 

Modem con~rol/status lines are OK 

o 

Have you completed testing this cable? [O=No, l=Yes] 1 

Cable test completed 
DSV1lJ:.. passed. 

Press the RETURN key to return to the previous menu. > 
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Example 7-5 shows a run of the cable test utility with a \'.35 adapter cable (BC19F--02), v.ith a H3250 test 
connector fined.. The test failed because most of the wires in the cable had been severed. 

Example 7-5: Falling Pass of Badly Damaged Adapter Cable 

10 halt the test at any time and return to the previous menu, 
type AC by holding down the CTR~ key and pressing the C key. 

DSV1lA started. 
DSV11A pass 1 test number 1 started. 

DSV11 Cable Test Utility 

NOTE 
This utility .... ill only work correctly if the DSV:: has 
passed all the service mode functional tests. 

Select channel to be tested (0 or 1) : 0 

V.35 cable fitted - use E3250 test connect.or 

Check that the cables and test con.-,ectcr are 
connect.ed, press RETURN when ready to continue 

Data or clock line fault or test connector missing 

One or more of the following model!". signals is fa1.:lty: 
Data Terminal Ready 
Data Set Ready 
Request To Send 
Clear To _Send 
Received Line Signal Detect (Carrier ,Detect) 

Have you completed testing this cable? [O=No, l=Yesj 1 

Cable test complete::! 
DSV11A - Error Number 2101 
Cable test failed 
Adapter cable 

15-APR-1988 12:50:23.46 

DSVI1A failed, testing tertr.inated. 

Press the RETURN key to return to the pre\Oious men\:o > 
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7.5 TROUBLESHOOTING PROCEDURE 
This section provides a flowchart that describes the recommended procedure for testing the DSVll. 

) 
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7.6 TROUBLESHOOTING NOTES 
The section is designed to give you some notes that may help you v.ith testing and troubleshooting the 
DSV11. 

7.6.1 Cable Loopback Limitations 

Some of the loopback connectors used to test the adapter cables are not able to loop back every signal. 
Table 7-2 gives a list of those signals that are n.ot looped back (and therefore are not tested by the diagnostics). 

Table 7-2: Loopback Connector Limitations 
lnterface Pin On SO-Way Pin On Interface 

Loopback Standard Connector Connector Signal :Same 

H3248 V.24/RS-232 16 21 Remote Loop 

H32S0 V.35 17 J Ring Indicator 

H3198 RS-422/423 16 14 Remote Loop 

7.6.2 Diagnostic Limitations 

The diagnostics do not test the -12 V supply on the DSVll module. This can be measured manually at the 
negative end of the electrolytic capacitor C41. 

7.6.3 RS-423 Modems 

Many R~23 modems will have data and clock receivers terminated in 50 ohms. Usually, you should be 
able to cut a link to give a high impedance termination, as shown in Figure 7-1. The VIO specification states 
that the 50 ohm termination can be used in applications using coaxial cables with special drivers. 

NOTE: The DSVll will not work with receivers terminated in 50 ohms. 

7.6.4 RS-449 

EIA Standard RS-449 describes two interfaces: one is an interface for high data rates commonly called 
R~22, and the other is an interface for low data rates commonly called Rs-423. RS-449 describes the 
required signal return arrangements for each of these interfaces. However. some DCE manufacturers have 
implemented a different signal :return arrangement for the R~23 type interface. This different signal return 
arrangement is described as configuration 2 in the EIA Standard R~23-A. The arrangement used in EIA 
Standard RS-449 is that described as configuration 1 in the EIA Standard R~23-A. Unfonunately the two 
signal return configurations are not directly compatible. Therefore you should make sure that the RS~23 
modem or other R~23 DeE to which the DSVll is attached conforms to the configuration 1 arrangement 

The adapter cable BC19B-02 is used for connecting to R~22 type equipment The adapter cable BC19E-02 
is used for connecting to configuration 1 R~23 type equipment. 
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Figure 7-1: Typical RS-423 Modem Receiver Circuit 

REXXX 

7.6.5 Testing Ribbon Cables 

If a ribbon cable is suspected of being faulty, then the ribbon cables can be cr-ossed to see if the fault "moves" 
with the cable. Crossing the ribbon cables means connecting J1 on the module to 12 on the distribution panel 

) H3174, and J2 on the module to 11 on the distribution panel H3174. 
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7.6.6 V.24 Cable Tests (BC19D) 

When running the MDM Cable Test Utility, note that the diagnostic requires that all signals be looped back 
in order to test the adapter cables and the extension cables completely. Therefore, this test must not be run 
when the adapter connector (part number 12 .... 27591~1) is fitted (see Figure 7-2). If the adapter connector 
is suspect, test it for continuity with an ohm-meter. 
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Figure 7-2: Testing the V.24 Adapter Cable 
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. 
7 .. 6.7 NCP Loop Testing 

NCP can be used to test circuits and nodes within the netwoIK. There are two commands used: 

LOOP CIRCUIT circuit_name 
LOOP NODE node name 
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When LOOP CIRCUIT is used, a maintenance message ~ transmitted along the circuit. The node at the 
far end examines and returns the maintenance message, indicating that it has been looped. The transmirung 
node receives the message and the circuit has been shown to work. If, instead of the circuit connecting rv.·o 
nodes, the circuit comprises a node with a loopback connector fitted, then the node is both the transmittin.g 
node and the receiving node. It is then only the local circuit that is tested up to the loop back connector. 

Loop node is a routing-level test, and as such does not test specific circuits. 

The anangement of clock circuits in the DSVll will result in the received Tx clock conductor in the adapter 
and extension cables not being tested when a loopback connector is used for performing NCP circuit loop 
tests. When the DSVll is set to use its internal clock, such as when a loopback connector is used. the DSVll 
generates a clock signal on circuit CCITT 113, but uses the clock within the module for transmitting data. 
Thus, if there is a a broken conductor in the received Tx clock circuit, the loop circuit test will not detect 
that fault 

NCP loop commands can be used to test circuits connecting the DSVll to other equipment. However, if you 
suspect that the cable attached to the DSVII is faulty, you should use the :MDM cable test utility to check 
the adapter and extension cables, rather than use the NCP loop command with a loopback connector fitted to 

the cable ends. 

A typical fault isolation strategy using NCP LOOP CIRCLTI might then be: 

1. Loop circuit at far node 

2. Loop circuit, put DeE into remote loop 

3. Loop circuit, put DCE into local loop 

4. Set device to internal loop 

5. MDM cable test utility, loopback at end of adapter cable 

6. MDM cable test utility, loopback at end of extension cable. 

7.7 FIELD-REPLACEABLE UNITS (FRUs) 
The FRUs and recommended spares list for the DSVll is: 

Table 7-3: 

Part Number 

M3108-00 

M310S-PA 

17-01243-01 

17-01243-02 

17-01243-03 

H3174 

H3199 

90-06021-01 

Item 

DSVII-M module 

DSVlI-S module 

12-inc:b ribbon cable assembly 

21-inch ribbon cable assembly 

3&-inch ribbon cable assembly 

Distribution panel 

Loopback connector 

Screw 

Quantjt~ per DSVll • 

2 

2 

2 

4 

... All parts except the M3108-PA and H3199 apply only to the DSVl1-M. 
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In addition to these spares, the Synchronous Communications Option Cable Kit contains one of each adapter 
cable and adapter cable loop back connector. These cables and connectors do not fOM! part of the DSV 11 
option. 

Table 7-4: Adapter Cables 

DIGITAL Loopback 
Part 1'0. Option Part 1'0. Standard Connector 

17-0 II 08-0 I BC19B-02 ELA RS-422/V.36/V 11 H3198 

BS19D-02; ccrrr V.24!RS-23Z-C H3248 

17-011IJ-Ol BCI9E-02 ELA RS-423/VIO H3198 

I7-Oll 12-0 I BCI9F-02 ccrrr V.35 H3250 

Table 7-5: Extension Cables 

Interface Adapter Cable Extension Cable 

V.24/RS-232 BS19D-02 BC22F-IO 10 feet (3.05 mete~) 

BC22F-25 25 feet (7.62 mete~) 

BC22F-35 35 feet (10.7 mete~) 

BC22F-50 50 feet (15.2 mete~) 

\'.35 BCI9F-02 BCI9L-25 25 feel (7.62 meters) 

BC19L-50 50 feel (15.2 meters) 

BCI9L-75 75 feet (:2.9 meters) 

BCI9L-AO 100 feet (30.5 mete~) 

RS-4"'''' .... BCI9B-02 BC55D-IO JO feet (3.05 mete~) 

RS-423 BC19E-{)2 BC55D-25 25 feet (7.62 meters) 

BC55D-35 35 feet (10.7 mete~) 

BC55D-50 50 feet (15.2 mete~) 

BC55D-75 75 feet (22.9 mete~) 

BC55D-AO 100 feet (30.5 meters) 

; This part consists of the cable and the 12-2759!-O! adaptor 
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A.1 SOLC/HOLC 

Appendix A 

PROTOCOL DETAILS 

SDLC and HDLC are similar in most respects. These protocols are bit-oriented, and a frame is composed 
of several parts: 

An opening flag which is a unique bit sequence (01111110, 7E (hexadecimal)) 

A data field 

A block-check sequence (16 bits derived using the CRC-CCITT polynomial) 

A closing flag 

The closing flag of one frame may be considered to be the opening flag of the following frame. 

Bit stuffing is used to achieve data transparency. This comprises insening a 0 after every sequence of five 
consecutive Is, and removing this 0 in the receiver. 

The first field in the data section is an address field. This is one byte long in SDLC or basic HDLC. In 
extended HDLC the least significant bit of each address byte indicates, if it is clear, that there is a continuation 
byte for the address; The DSVll supports a maximum of 2-byte address matching. 

In secondary stations this address field is compared to the station address. If it matches (or is the broadcast 
address-all Is) the message is processed., otherwise it is ignored. 

Transmission can be aboned by sending a. sequence of at least seven Is without any stuffed O. Any message 
terminated with this sequence is discarded. 

As the protocol is bit-oriented there is no restriction on the number of bits in the messages. There is no 
need for the data field to contain an exact number of character-size units. However. if character-size units 
are not used, the processing of the received data stream at the end of messages becomes complex. Therefore 
the resuiction is enforced by the DSVII. 

To use the DSV11 in SDLC or HDLC protocol modes, the initialization parameters should be set up as 
follows: 

Protocol field set toHDLC (or extended HDLC if 2-byte address matching is to be used) 

• Error check field set to CRC-CCITT, preset to Is 

• Idle with sync 

• Address charaCters and secondary· station bit set as needed 

• Receiver enabled 

The only character size supported is eight bits; other character sizes will not be rejected, but the address and 
control fields will not comply with the HDLC specification. 

Receive buffers should be queued to the board. They will be filled by the incoming messages if the address 
matches (or the station is primary). 

Transmit buffers can be provided. They will be sent with the necessary message framing and block checking 
perfonned by the board. 
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A.2 DDCMP 
DDCMP is a DIGITAL proprietary protocol. This protocol is byte...-()riented, and data transparency is 
maintained by the use of a count field. All hexadecimal values quoted in this description of DDCMP 
are 7-bit Ascn plUS parity, giving an 8-bit (I-byte) code. 

The message starts with a synchronizing sequence, consisting of several SY'N characters (96 hexadecimal). 
The number of SYN characters sent depends on the content of the previous message. Messages can be sent 
with no intervening SYN characters, as synchronization can be maintained at the end of a message; or a 
sequence of four or-eight SYNs can be sent, depending on the state of the QSYNC flag in the preceding 
message. 

The synchronizing sequence is followed by a message-type byte. This can take three values: a control 
message is indicated by an ENQ byte (05 hexadecima.!-), a maintenance message is indicated by a DLE byte 
(90 hexadecimal), and a data message is indicated by an SOH byte (81 hexadecimal). Any other value is 
illegal - false synchronization is assumed, and the receiver searches for the next synchronization sequence. 

In maintenance and data messages, the next field is the count field. In control messages, it is the type/subtype 
field: 

In data messages, this is followed by a response number and a transmit number for acknowledgment pwposes. 
In other types of message. it is two equivalent-sized infonnation fields. 

An address field follOws, and the header block is completed by a block-check sequence generated using the 
CRC-l6 polynomial. 

In data and maintenance messages, a data field follows immediately after the block-<:heck sequence. Its 
length is as specified in the count field of the header. Control messages have no such data field_ Wher: 
present, the data field is followed by a second block check, perfonned on the data field by using the CRC-16 
polynomial again. 

If the next message cannot follow immediately then the message sequence is terminated by DEL bytes (OFF 

hexadecimal). 

To use the DSVll in DDCMP protocol mode, the initialization parameters should be set up as follows: 

PrOtocol field set to DDCMP 

The first address character and the secondary station bit set as needed 

• Receiver enabled 

Receive buffers should be queued to the DSVll~ They will be filled by the incoming messages if the address 
matches (or the station is primary), regardless of whether the CRC is correct. 

Transmit buffers will be sent with the necessary message-framing andblock-check characters added by the 
DSVll. The transmit buffer should consist of a single block containing the DDCMP header (with an unused 
word for the CRC) and the data field (if provided). 

Receive buffers will be fonnatted in the same way; that is, the CRCs will be included and the header and data 
provided in one buffer. If the header CRC on the incoming data is invalid, the data field is not transferred. 
The operation status is set to indicate an error, if any, and the host can detennine from the operation status 
whether the header or the data failed. 
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A.3 BISYNC 
BISYNC is mM's binary synchronous communications protocol. A BISYNC message can, optionally. start 
with a header. If present, the header statts with an SOH character. 

The text field statts with an STX character, and ends with an ETX or an ETB character. 

The trailer is composed of an error check code. This is either an LRC or a CRC, depending on the character 
format being used. The. check is calculated on the complete message from the SOH, if present, to the 
ETX/ETB. SYNsare not included, neither are stuffed DLEs included in transparent mode. 

Transparent data is delimited by a 2~haracter sequence: DLE STX at the start, and DU ETB or DLE ETX 
at the end. These replace the STX and ETX/ETB used in normal data. 

BISYNC also uses character sequences for link control: 

E"'Q 

!\AK 

ACKO 

ACKI 

WACK 

RVI 

TID 

ITB 

used to bid for the line and request re-1ran.Smission of the last acknowledgment 

used to indicate that the previous 1ran.Smission was in error and should be repeated 

used as acknowledgment for multipoint selection, line bid, and even-numbered blocks 

used as an acknowledgment for od~numbered blocks 

is a positive aCknowledgment. but requests the ll'aIlsmitler to pause before sending the !leX: message 

is also a positive acknowledgment. but requests the 1ran.Smittcr to release the line temporarily. to allow the 
station currently receivmg to send a high;!riorit)' message 

used by a 1ran.Smitting station to bold the line until it is ready to send the next message 

used to split the block up for block-check purposes only. It is followed immediately by tli:: block check. 

The DSVll suppons EBCDIC character coding. The codes for these control signals are given in TabJe A-I. 

The DSVll supports BISYNC framing and block checking. It does not suppon the line control messages. 
but it does pass them to the host for inspection and use. It supports transparent data mode, but does not 
perfOIID DLE stuffing. 

TableA-1: BISYNC Control Sequence Coding 

EBCDIC EBCDIC 
Sequence TItle Hexadecimal Sequence Title Hexadecimal 

SOH 01 SYN 32 

STX 02 ETB (also called EOB) 26 

ETX 03 ITB IF 

EOT 37 ACKO 10.70 

ENQ 2D ACKI 10,61 

ACK 2E WACK 10,7B 

BEL 2F RVI 10,7C 

DLE 10 TID 02,2D 

NAK 3D 

The DSVll requires that CRC-16 is used for the block check and a character size of eight bits is selected.. 

The DSVll terminates receive commands when any of the following control sequences is recognized: ENQ, 
ACKO, ACK.l,NAK, WACK, RVI, TID, EOT, ETB + block check, or ETX + block check. If the end of 
a data message is detected, the block~heck characters are checked by using the appropriate error-detection 
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method. The response field indicates the validity of the buffer. The whole message is transferred. whether 
the block check was correct or nOL 

On transmission, the DSVll inserts the block-check characters (CRC-16 or VRC/LRC) calculated from 
the first STX or SOH (the STX or SOH is not included) after any of ETX, ETB, or ITB. Block-check 
characters, for both transmission and reception, are only supported for 7-bit characters for VRC/LRC, and 
8-bit characters for CRC-16. -

Transparent mode is supported on the DSVll, but stuffed DLE characters are transferred into the receive 
buffer. They are not inserted into the transmit buffer, this is the responsibility of the host. Transparency 
requirements for block-check calculations and synchronizin~ sequences are met by the DSV 11. 

SYN sequences are not included in the block check on reception. They are inserted on transmission, if the 
period between SYN sequences exceeds one second. ! 

PAD sequences are ignored on reception. At least one JlAD is added to each transmitted message, to allow 
the data to get out before modem turnaround is initiated. 

To use the DSVll in BISYNC mode, the initialization parameters should be set up as follows. 

• 

Protocol field set to BISYNC, using EBCDIC character coding 

Character size set to eight bits 

Block-check type set to CRC-16 or no error control. as required 

Idle with sync/mark set as required . 

Receiver enabled 

Receive buffers should be queued to the board. They will be. filled by the incoming messages. 

Properly formatted transmit buffers can be queued to the board. Space must be left in the. transmit buffer for 
block-check characters to be· inserted, even at the end of the frame. 
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Appendix 8 

SPECIFICATIONS 

B.1 PHYSICAL DESCRIPTION 
The different versions of the DSVll are described in Chapter 4. 

B.2 ENVIRONMENTAL CONDITIONS 

Minimum operating air pressure: Equivalent to 8,000 feet (2440 m) 

Minimum transportation air pressure: Equivalent to 16,000 feet (4880 m) 

Storage temperature: -4Q°C to 66°C (-4Q°F to 151°F) 

Operating temperature: 5°C to 60°C (41 of to 140CF) 

Relative humidity: 10% to 95% non-condensing 

DIGITAL normally defines the operating temperature range for a system as 5"C to 50°C (41°F to 122CF); the 
lOoC difference quoted above allows for the temperature gradient inside the system box. 

8.3 ELECTRICAL REQUIREMENTS 

+5 V DC = 5% at 5.11 A 25.6 W (typical) 
+5 V DC =5% at 5.40 A 28.5 W (maximum) 

+12 V DC ::: 5% at 640 rnA 7.7 W (typical) 
+12 V DC = 5% at 690 rnA 8.7 W (maximum) 

Loads applied to the Q22-bus are: 

Q22-bus AC loads: 3.9 

Q22-bus DC loads: 1.0 

B.4 INTERFACES 
B.4.1 System Bus Interface 

The M3108 module can be connected directly to any Q22-bus backplane. 

B.4.2 Serial Interfaces 
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B.4.2.1 Interface Standards 
The DSVll provides interchange circuits to allow operation of the following data communications interfaces: 

• ElA RS-232-C, ElA-232-D and CCITT V.24 

ElA RS-449 and CCITT V.36 

CCITT V.35 

The electrical characteristics of the signals provided are as follows: 

CCITT Recommendation V.35 lists a number. of interchange circuits whose electrical characteristics 
should be as described in cart Recommendation V.28 or as in CCITI Recommendation V.35 Appendix 
n. 

• ElA standard RS-232-C specifies its own electrical signal characteristics and is only for data signalling 
rates up to 20K bits/so CCITI Recommendation V.24 is itself only a list of definitions for interchange 
circuits between DTEs and DCEs. Wnen referred to as a modem interface. it is associated with the 
electrical characteristics described in CCITT Recommendation V.28. 

ElA standard RS-449 has different requirements for different data signalling rates, and has two categories 
of interchange circuit: 

Category I 

20K bits/s and below-Electrical characteristics of ElA standard RS-422-A without cable termination. 
or ElA standard RS-423-A. 

Above 20K bits/s-Electrical characteristics of EIA standard RS-422-A, with or without cable 
termination. 

Category II 

Electrical characteristics of ElA standard RS-423-A are used.. 

Note that two interfaces are provided for EIA RS-449: 

That referred to as RS-423 is used for data signalling rates of 20K bits/sand below. 

That referred to as RS-422 is used for data signalling rates above 20K bits/so 

8.5 ELECTRICAL COMPATIBILITY 
The DSVll has receivers and transmitters compatible with the recommendations and standards required by 
the data communications interfaces above. The following list indicates the interfaces with which the DSV 11 
is compatible: 

• RS-232-C 

• RS-423-A 

• RS-422-A 

• V.10 

• V.ll 

V.28 

V.35 
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8.6 PERFORMANCE 
8.6.1 Data Rates 

The data rate of each channel can be controlled by an external or an internal clock. The selection of internal 
or external clock is under program control. 

Using an external clock, from the interface, either channel can operate at data rates up to 256.000 bits/s 
(HDLC and DDCMP). 

Using an internally generated clock, either channel can be programmed to operate at one of the following 
data rates (bits/s): 

9766 

19531 

3906: 

78126 

156250 

312500 

See Table E-l for the maximum cable length that can be used for each bit rate. 

8.6.2 Throughput 
The overall throughput of the module gives the following constraint on the operation of the DSVll at high 
speeds. 

If both channels are being used simultaneously, neither channel can operate at speeds above 64000 bits/so 

If only one channel is being used, it can operate at speeds up to the maximum allowed data rate of 256000 
bits/so 

Table B-1 shows the maximum supponed speeds for the supponed protocols using the specified interface. 

Table B-1: Maximum Supported Speeds (K blts/s) 

OXE Line in Operation BOTH Lines in Operation 

HDLC/ HDLC/ 
SDLC DDCMP BIS\"NC SDLC DDCMP BISYXC 

RS-232/V.24 19.2 19.2 19.2 19.2 19.2 9.6 

RS-449/RS-423 100 64 19.2 64 64 9.6 

RS-449/RS-422 256 256 19.2 64 64 9.6 

V.35 48 48 19.2 48 48 9.6 

Notes: 

1. This table specifies the maximum data transfer rate that the DSV 11 will support. The line utilization and 
data packet throughput are specified separately as part of DSVll perlonnance. 

2. The CCITT V.35 recommendation specifies the V.35 interlace line data rate to be 48000 bits/so Users 
may wish to attach the DSVll to a DCE with a V.35-like interlace with a faster line data rate. The 
RS-149/RS-422 maximum line data rates apply in this case. 
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B.7 INTERCHANGE CIRCUITS AND THEIR ELECTRICAL 
CHARACTERISITICS 

The following interchange circuits are implemented on the DSV 11: 

Table B-2: DSV11 Interchange Circuits 

IDterchange 
Circ:uit DIGITAL El4. 232 ErA 449 
~umber ~ame Name Name Fifty Way Connec:tor Name 

PRT G?>."D AA 

102 SIG G~"D AB SG 

102a SC DTE ground 

102b RC DCE ground 

103 Tx TxD BA SD Tx data 

104 Rx Rill BB RD Rx data 

lOS Tx RTS CA RS RTS 

106 Rx CTS CB CS CTS 

107 Rx DSR CC DM DSR 

l08/ZTx DTR CD TR DTR 

109 Rx CD. CF RR DCD 

III Tx DSRS CH SR speed 
select 

113 Tx Tx. Ciock (DTEJ DA IT Ciocl; 

114 Rx Tx Ciock (DCE) DB ST Tx Ciock 

115 Rx Rx Clock (DeE) DD RT RxCiock 

125 Rx RI CE IC RI 

140 Tx Rem LPBK RL Rem loop 

141. Tx . Local LP REQ LL Local loop 

142 Rx Test IndicalC TM Test I 

Table B-3 specifies the electrical characteristics on the interchange circuits for the supponed interfaces: 
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Table B-3: OSV11 Electrical Characteristics 

Intercbange X.21.bis 
Circuit RS-449 RS-449 
Number (V.24) RS-132-C \'.35 V.36 RS-423 RS-422 

102 .. .. .. .. .. 
lOla .. .. .. 
102b .. .. .. 
103 Tx V28 RS-232-C V35 VII RS-42:'-A RS-422-A 

104 R.x V28 RS-232-C V35 Vll RS-42:'-A RS-422-A 

lOS Tx V28 RS-232-C V28 V11 RS-42:'-A RS-422-A 

) 106 R.x V28 RS-232-C V28 V11 RS-42:'-A RS-422-A 

107 R.x V2li RS-232-C V28 V11 RS-42:'-A RS-422-A 

108/2 Tx V28 RS-232-C RS-42:'-A RS-4Z:-A 

109 R.x V28 RS-23:-C V28 V11 RS-42:'-A RS-4Z2-A 

111 Tx V28 RS-23:-C RS-4Z:'-A RS-4Z2-A 

113 Tx V28 RS-232-C V35 VII RS-4Z:'-A RS-42:-A 

114 R.x V28 RS-232-C V35 VII RS-42:'-A RS-422-.A.. 

) 115 R.x V28 RS-232-C V35 V11 RS-42:'-A RS-4Z:-A 

125 R.x V28 RS-232-C V28 RS-423-A RS-422-A 

140 Tx V28 RS-232-C VIO RS-423-A RS-422-A 

141 Tx V28 RS-232-C VI0 
, 

RS-42:'-A RS-422-A 

142 R.x V28 RS-232-C VIO RS-42:'-A RS-4::::-A 

Notes: 

-) 
The DSVll does not meet the slew rate requirements for the V.10 electrical interface. 

The DSVll does not guarantee to meet the 300 mV input balance requirement for the \'.10 and V.11 
electrical interfaces. 

The DSVll does not guarantee to meet the 300 ohm resistance to ground detection requirement for a 
powered down driver in V.28 and RS-232-C. 

) 
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C.1 SCOPE 

Appendix C 

IC DESCRIPTIONS 

This appendix contains information about the following major ICs which are used on the DSVll. 

68000 microprocessor-Section C.2 

8530A serial communications co~troller (SCC)-Section C.3 

8237 A-5 DMA controller (DMAC)-Section CA 

More detailed information about the ICs is given in the manufacturer's data sheets. The smaller. more 
common, ICs are well described in standard reference books and are not included here. 

C.2 68000 MICROPROCESSOR 
C.2.1 Overview 

The 68000 is a 16-bit microprocessor which has 32-bit internal architecture. Its main feamres are: 

16-bit asynchronous data bus 

2~bit asynchronous address bus. capable of addressing 16M bytes in conjunction with data strobes CL"DS 
and LDS). 

Eight 32-bit data registers 

Seven 32-bit address registers 

Memory-mapped I/O 

Compatibility with 6800--series peripheral ICs 

Single +5 V power supply 

Mounted in a 68-pin plastic-loaded chip--carrier (PLCC). 

The internal registers of the 68000 are shown in simplified form in Figure C-l. 
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Figure C-1: 68000 Internal Registers 

RE229 

C.2.2 Signals and Pinout 
The signals to and from the 68000 microprocessor can be considered as being divided into logical groups. 
These groups are shown in Figure C-2. The functions of these groups and their signals are described in 
Table C-l. The power supply and ground connections are included for completeness. 
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Figure C-2: 68000 Input/Output Signals 

) 

RE230 

) 

) 

) 

IC DESCRIPTIONS C-3 



The pinout diagram. Figure C-3. shows the physical connections that correspond to the signals. and the power 
supply and ground connections. 

Figure C-3: PLCC Pinout 
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Table C-1: 68000 Signal Descriptions 

Address and Data Bus 

Address Bus Lines 
(AI to A23) 

Data Bus Lines 
(DO to D15) 

Bus Control 

Address Strobe 
(AS) 

Data Strobes 
(LDS, UDS) 

Read/'Yf'rite 
(RfW) 

Data Transfer 
Acknowledge (DTACK) 

Bus Arbitration 

Bus Request 
(BR) 

Bus Grant 
(BGy 

Bus Grant Acknowledge 
(BGACK) 

Interrupt Priority 

Interrupt Priority Lines 
(]pLO, .IPLI, IPLZ) 

Function Code 

Function Code Lines 
(FCXl, Fel, FC2) 

M6800 Peripberallnterface 

Valid Peripheral Address 
(VPA) 

Valid Memory Address 
(VMA) 

Enable 
(E) 

System Control and Timing 

Bus Error 
(BERR) 

Reset 
(RES) 

Halt 
(HLT) 

23-bit output bus to address 16 megabytes, in conjunction with tinS and LDS. LinesAl, A2. 
and A3 are also useO to signal the interrupt level while an interrupt is being serviced. 

l&-bit bidirectional bus to ITansfer data in words or bytes. Lines DO to D7 are also used to 
receiv:.-a vector number during an interrupt-acknowledge cycle. 

An output indicating thilt a valid address is on the address bus. 

Outputs indicating whether data ITansfer is on the upper, the lower, or both bytes of the data 
bus. 

An output indicating whether a data bus lTansf'er is Read or Write. and also controlling externa! 
bus buffers. 

An input which extends the data bus cycle time until it is asserted, so allowing the data bus lC' 

synchronize with slow devices or memories. 

An input from a device asking for control of the bus; 

An output from the 68000 granting control of the bus. 

An input from a device confirming that it has control of the bus. 

Inputs which give the priority level of a!l interrupting device or process. The priority level i~ ir. 
the range 0 to 7; 0 is 110 inzerrupz and 7 is the highest priority. IP:"Z u the MS B. 

Outputs which indicate to external devices the status (User or SupervIsor) anc the type of cycle 
being executed. 

An input that indicates to the 68000 that the device or memory region addressed'is an.M6S0G 
type and that data transfer should be synchronized to the Enable signal (Ei. 

An output in response to VPA which indicates thal a valid address is on the address bus and 
tha1 the 68000 is synchronized to the Enable signal. 

An 011tput which is the standard enable clock signal for M6800 systems. 

Arl input from an external device that terminales the current bus cycle in the event of a problem. 
Also inleracts with the Halt signal (HLT). 

A bidirectional signal line that either receives an external reset signal or outputs a reset signal 
to external devices, causing either the 68000 or the external devices to perform an initialization 
aequence. Also interacts with the Halt signal (HLT). 

A bidirectional signal line that either =ives an eXlernal halt signal or outputs a signal indicating 
to external devices that the 68000 has stopped. An external halt signal causes the: 68000 to stop 
at the end of the cUrrent bus cycle. A halted 68000 can only be restarted by an external Rese:. 
Also interacts with the Bus Error and Reset signals. 
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Table C-1 (Cont.): 68000 Signal Descriptions 
Clock The input \.0 the 68000 from the master system clock; the frequency is 10 MHz.. 
(eLK.) 

Power Supply 

+S volts 
(Vee) 

Ground 
(Gl\"D) 

The single power supply input, connected to two pins. 

The zcr<>-voltage side of the power supply. connected \.0 two pins. 
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C.3 8530A SERIAL COMMUNICATIONS CONTROLLER 
C.3.1 Overview 

The 8530A serial communications controller (SCC) is a peripheral IC for data communications. It can be 
configured by software to handle several types of encoding and protocol. Its main features are: 

'!Wo channels 

• Programmable baud rates 

l\"R.Z, NRZl, and FM encoding 

• 

HDLC and SDLC bit-oriented synchronous protocols 

Monosync and Bisync character-oriented synchronous protocols 

CRC generation and checking 

Flag and zero insertion and checking 

5-bit to 8-bit character lengths and residue handling 

Mounted in a 4Q-pin Dll.. package 

The architecture of the 8530A SCC is shown in Figure C~, and its register set is summarized in Table C-2. 
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Table C-2: 8530A Register Summary 

READ REGISTER FUNCTIONS 

RRO TRA1'\SMIT,lRECEIVE Bli'FFER STATUS A."'''D EX""TE~'\AL STATUS 

RRl SPECIAL RECEIVE COI'mmON STATUS 

RR2 MODIFIED I!\"TERRllPT VEcrOR 
(CHA.N~U B ONLy) 
ID-"MODIFIED I!\"TERRlJPT VEcrOR 
(CHA.lI.o"'!'iU A Ot--1..y) 

RR3 I!\""TERRt"PT l'E"\"D:NG BITS 
(CHA.,,""t-."EL A O~1..YJ 

RR8 RECEIVE BlJ'FFER 

RRlO MISCELLANEOUS STATUS 

RRU LOWER BYTE OF BAlm RATE GB"ERATOR TIME CONSTA.'\"T 

RRl3 UPPER Bl""TE OF BAUD RATE GB"ERATOR TIME CONSTA.""T 

RRl5 EXTER.'\ALfSTATI;S I!\""TERRL"PT Il'."FOR.Vu\TIQlI; 

WRITE REGISTER Fl~CTIO~S 

WRO CRC Il'.TIIALIZE. Il'.TIIALIZATION COMMA..'''''DS FOR THE VARIoes MODES. SHIFT RIGh"T/SHIFT LEFI' 
co MMA.. ""0 

WRl TRA'\SMIT,lRECEIVE Il'."TERRL1'7 A.'\"D DATA TRA1'\SFER MODE DEFn-.TI'ION 

WR2 I!\""TERRlJ"PT VEcrOR (ACCESSED THROUGH EmlER CRt...,,:.r::..) 

WR3 RECEIVE PARA..\1ETERS A.""D CO~lROL 

WR4 TRA1'\SMIT,lRECEIVE MISCELLANEOUS PARAMETERS A.,\"D MODES 

WR5 TRAl>.\SMIT PARA..\fETERS A.""D CO~lROLS 

WR6 SYNC CHARACTERS OR SDLC ADDRESS FIELD 

WR7 

WR8 

SYNC CHARACTER OR SDLC FLAG 

TRA '\'SMIT B'UFFER 

WR9 MASTER I!\"TERRu"PT COt--lROL AND RESET (ACCESSED THROUGH EITHER CHA..lI.o1'.U) 

WRlO MISCELLA..'''EOUS TRANSMl1TER/RECEIVER COt--lROL BITS 

WRll CLOCK MODE CONTROL 

WRl2 LOWER BYTE OF BAUD RATE GE!'."ERATOR TIME CONSTA.""T 

WR.l3 UPPER BYTE OF BAlJ"D RATE GENERATOR TIME CONSTAA"T 

WR.l4 MISCELLANEOUSCON1ROL BITS 

WR.l5 EXTER.'\ALfSTATUS I!\"TERRllPT CO!'."TROL 
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C.3.2 Signals and Pinout 

The function of the signals to and from the 8530A SCC are described in Table C-3; the power supply and 
ground connections are included for completeness. The pinout diagram, Figure C-5, shows the physical 
connections that correspond to the signals, and the power supply and ground connections. 

Figure C-5: 8530A Pinout 
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Table C-3: 8530A Signal Descriptions 

Data Bus 

Data Bus Lines 
(DO to D7) 

Bus Timing and R~t 

Read 
(RD) 

Write 
(WR) 

S-bit bidirectional bllS to transfer data in bytes. 

An input indicating that data is to be .transferred to the 8S30A via one of the serial channels. 
and enabling the 8S30A's bus driven;. Also used to transfer an interrupt vector to the data bus. 

An input indicating that data is to be transferred from the 8S30A, via one of the serial channels. 
If RD and WR IIl"e asserted together, the 8S30A will perform a Reset operation. 

(Note that both RD and WR IIl"e dependent on the CE signal.) 

Control 

Channel Select 
(AlB) 

Clip Enable 
(CE) 

Data/Control Select 
(D/C) 

An input which .sclecta whether Clannel Aor Clannel B is to be used for a Read or Write 
operation. . 

An input which enables the 8S30A for a Read or Write operation. 

An input which defines the type of information to be transferred to or from the 8S30A. High 
assertion indicates a data transfer; lowilssertion indicates a commBncl transfer. 
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Table C-3 (Cont.): 8530A Signal Descriptions 
Interrupt 

InterTllpt Request 
(I!'.i) 

InterTllpt Acknowledge 
(I!'. -rAOC) 

InterTllpt Enable In 
(!En 

InterTllpt Enable Out 
(!EO) 

An output indicating that the 8530A needs to interTllpt the 68000. 

An input indical.ing that the 68000 is processing the 8530A'5 interrupt. When the interTllpt 
daisy-chain stabilizes. RD is asserted and the, 8530A outputs the interTllpt vector on the data 
bus. 

Pennanently cnabied in the DSVII to allow the 8530A to interTllpt the 68000 at any time. 

Not connected in the DSVlJ (normally used to output the InterrUpt Enable signal to a lower­
priority device). 

Serial Data (Channel A and Chanuel B) 

Transmit Data Line 
(TxDA, TxDB) 

Receive Data Line 
(RxDA. RxDB) 

An output signal to tTansmit serial data at standard Tn. levels. 

An input signal to receive serial data at standard TTL levels. 

Channel Control (Channel A and Channel B). 

Synchronization 
(SYNCA, SYNCB) 

Data Terminal 
Ready iRe.quest 
(DTR/REQA. DTRIREQB) 

Request to Send 
(RTSA, RTSB) 

Clear To Send 
(CTSA, crSB) 

Used as "end of frame detected" output signal for HDLC. 

This pin is used as a Request line for DMA control. (The Wait function is not used in th~ 
DSVIl.) 

This pin is 'used as a Request line for DMA conuol. (The DTR function is no: usee iT; W. 
DSVll.) 

Used as a gcneral-purpose output in the DSVII. 

Used as a gcneral-purpose input in the DSV II. 

Channel Clocks (Channel A and Channel B) 

Rcccivcrrransmit Clock 
(RTxCA, RTxCB) 

Transmit/Rcc:eive Clock 
(TRxCA. TRxCB) 

System Clock 

Clock 
(PCLK) 

Power Supply 

+5 volts (Vee) 

Ground (O!'."D) 

This pin ~ceives the cern 114 Transmit clocl;., or w. BRG (113) used to ciock transmit data. 

This pin normally receives the FIFO Jl5 (~lated to FIFO_RD clock). used Ie clock ~cc;ve data 
from the FIFO. It can also be programmed to transmit a clock on the ccrn 113 circuit. 

An input to ~ceivethe master system clock 5 MHz signal. 

The power supply input. 

The zero-voltage side of the power supply. 

C.4 8237 A-5 DMA CONTROLLER 
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C.4.1 Overview 

The 8237A-5 DMA Controller (DMAC) isa peripheral IC which controls data transfers from the buffer 
RAM to the 8530A SCC. Its main features are: 

• Up to 1.6M bytes/s transfer rate 

• Enable/disable control of DMA requests 

• End-of-Process output to indicate the end of transfers 

• Independent self-initialization 

The architecture of the 8237A-5 DMAC is shown in Figure C-6. The 8237A-5 DMAC is mounted in a 
4O-pin Dn.. package. 
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Figure 0-6: 8237A-5 Architecture 
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C.4.2 Signals and Pinout 

The signals to and from the 8237 A-5 DMAC are described in Table C-4; the power supply and ground 
connections are included for completeness. The pinout diagram, Figure C-7. shows the physical connections 
that correspond to the signals, and the power supply and ground connections. 

Figure C-7: 8237A,..5 Pinout 
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Table C-4: 8237A-5 Signal Descriptions 

Address and Data Bus 

Addres~ Bus Lines 
(AO to A3) 

Address Bus Lines 
(A4to A7) 

Data Bus Lines 
(DBO to DB7) 

DMAC CODtrol 

Oock 
(CLK) 

Chip Select 
(CS) 

Reset 
(RESET) 

DMA Request Lines 
(DREQO to DREQ3) 

DY,A Acknowled2c Lines 
(DACKO to DAcKJj 

I/O Read 
OORi 

I/O Write 
oov.r) 

End of Process 
(EOP) 

Hold Reouest 
(HRQ) • 

Hold Acknowledge 
(HLDA) 

Address Strobe 
(ADSTB) 

Address Enable 
(AD.') 

Memory Read 
(MEMR) 

Memorv Write 
(MEMW) 

Power Supply 

+5 volts (V cc) 

Ground (Vss) 

Four bidirectional lines that operate as inputs to receive a control register address and ~ output.< 
to transmit the four least-significant bits of an output address. These hnes are inputs dUrIng the 
Idle Cycle and outputs during the Active Cycle. 

Four outputs to transmit four bits of an output address. These lines are enabled only during the 
DM.-\ operation. 

Eight bidirectional lines to transmit or receive data in bytes. The most-significant eight bits of 
an address are output via these lines during a DMA operation (m conjunction witi-, ADSTB I. 
These. lines are also used to allow the 68000 microprocessor to access the DMACs internal 
registers. 

AJ1 input to receive the master system clock S MHz signal. 

Ar. input used to select the 8237A-S as an 110 device during the Idle Cycle: this allows the 
68000 to communicate with it over the data bus. 

AJ1 input which clears the Command. Status. Request. and Temporary registe;'S. clears the 
Mt/last fiip-fiop. and sets the Mask register. Ar. Idle Cycle foUows a Rese:.. 

AJ1 input used to extend the Read and Write times to synchronize with slow devices. 

Four inputs that are used as four independent asynchronous lines to request D:\iA operatlOm. 
DREQ3 has the lowest priority. Each DREQ signal must be held asserted until the com::spondinf 
DAG::' signa! is output. 

Four outputs thaI indicate tha: the com::spondm£ DREQ signal has been accept.eC and tha: a 
D:\iA operation is granted. 

A bidirectional line. but in the DSV 11 it is used only ~. an inp\:t During the ldic Cycie it 
receives a control signal from the 68000 to read the internal registers. 

A bidirectional line, but in the DSV 11 it is used only as an inpuL During the Idle Cycle II 

receives a control signal from the 68000 to load data to the 'internal registers. 

A bidirectional line. but in the DSV11 it is used only as on output to indicate that a D:\iA 
operation has completed. 

AJ1 output indicating thal the S::37A-S wants control of the Backport bus. HRQ i, assenec after 
a valid DREQ signal is accepted. 

AJ1 input from the Backport sequencer indicaling thal control of the Backpor: bus has been 
passed to the 8237A-S. At least one clock cycle separates the HRQ and HLDA signals. 

AJ1 output that strobes both address bytes into external batches. 

Not connected in the DSVll. 

Not connected in the DSVll (normally used for rnemory-to-rnemor), transfers). 

Not connected in the DSVll (normally used for rnemory-to-memory transfers). 

The single power supply inpuL 

The zer()-voltage side of the power supply. 
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Appendix D 

THE Q-BUS INTERFACE CHIP (OIC) 

0.1 SCOPE 
This appendix describes the general-pwpose Q-bus interface chip (QIC) developed by DIGITAL. It only 
describes the functions of the QIC that are used in the DSVll, and does not include a complete QIC 
specification or details of Q-bus operation. 

0.2 INTRODUCTION 
The QIC provides all the functions which Q-bus systems need in order to interface to the Q-bus. It suppons 
both host-descnptor-based sman DMA (user-defined descriptor format), and normal dumb D1'v1A .. It use~ 
Q-bus block mode to achieve the highest possible speeds (up to almost 4 megabytes/s on a best-case bus). 
On its device port or backpon it uses DMA to transfer data to localon-board memory and registers. 
The QIC is packaged in an 84-pin plastiC-leaded chip-carrier (Plcc). Together with two 8641-25 and four 
DC021s, it forms a complete Q-bus interface design. 

Internally the chip provides: 

Complete Q-bus slave control logic 

I/O-page address matching, programmable base-address register (with external override), and CSR 
addressing (with reply control) 

DMA arbitration and control (including block mode) 

22-bit Q-bus DMA address register/counter 

IS-bit DMA word-count register/counter 

I6-bit backport DMA address register/counter and control 

22-bit host-descriptor DMA access mechanism (including I/O-page and single-byte write accesses) 

• Multilevel interrupt control 

Nonexistent-memory timeout 

Controllable DMA hold-off timer 

• CPU reboot 

All the internal registers are dual-ported to be accessible from both the backport side (for a device using 
sman DMA), and from the Q-bus side (host port) for running diagnostics, furnware emulation, and classical 
host-controlled DMA. The mode of operation is determined by straps and a mode bit in the QIC; in the 
DSVll the registers are only accessible from the bad."Port. 
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0.3 SIGNAL DESCRIPTION 
Some QIC signals share pins on the IC, and the designer must choose one function or the other. The following 
table only describes the signals used by the DSVll; it does not describe the unused alternatives. 

The pins which correspond to the signals are shov.!n in the pin-out diagram, Figure D-1. 

Table 0-1: Signal Description 

Q-bus Interface 

DAL<21:00> 

DOl 2 1 IS 

TSACK 

SYNC 

DIS 

DO'L"T 

BS7 

WTBT 

RDMGJ 

TDMGO 

RDMR 

TDMR 

RREF 

RREPLY 

TREPLY 

RlAKI 

TIARO 

RDCOK 

TDCOK 

RI!'.'IT 

TIRQ4 

RIRQ5 

RIRQ6 

RIRQ7 

EXTSEL 

Back Port Interface 

CLOCK 

MREQ 

MACK 

Dataiadelress lines. TIlese lines are connected to three of the the Q-bus DCC2! transceivers. 

DOl21 dim:tion contro!' TIle QIC provides this pin to control the Q-bus DOl2! DAL transcei~·ers. 

Transmit DMA Selection Acknowledged. This signal controll; the direction of !he fOUr'j-, Dec:!. 

From the Q-bus signal BSYNC 

From the Q-bus signa! BDIS 

From the Q-bus signal BDOL"T 

From the Q-bus signal BBSi 

From the Q-bus signal B'WTBT 

From the Q-bus signal BooMI (receive) 

From the Q-bus signal BDMGO (transmit) 

From the Q-bus signal BDMR (receive) 

From the Q-bus signal BDMR (transmit) 

Frorr. the Q-bus signa! BREF 

From the Q-bus signal BRPLY (receive) 

From the Q-bus signa! BRPLY (transmit) 

From the Q-bus signal BlAKl 

From the Q-bus signa! BlAKO 

From the Q-bus signal BDCOK (receive) 

From the Q-bus signa! BDCOK (transmit) 

From the Q-bus signal Bl'\TI 

From the Q-bus signal BIRQ4 (transmit) 

From the Q-bus signal BIRQ5 (receive) 

From the Q-bus signal BIRQ6 (receive) 

From the Q-bus signal BIRQ7 (receive) 

External Select. This pin is used to select the QIC after externally matching the Q-bus address. 

TTL clock input, 20 MHz. 

Memory Request. This is asserted to nequest QIC access to the baci.."Pon memory. 

Memory Acknowledge. This is received in response to the QIC's MREQ. This signa! must be 
synchronous. 
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TableD-1 (Cont.): 

Q-bus Interface 

BPDAL< 15:00> 

BPRDWR 

BPAS 

BPCS 

BPRPLY 

ATIK 

DMPJIDY 

RESET 

Signal Description 

Backport Data/Address Lines. A multiplexed data and address pon. u.sed by the QIC to access backpcr. 
locations. and by backport logic to address the QIC. 

Backport Reacl,lWrite. This indicates whether the current backport operation. eithe: to or from the QIC. 
is read (high) or write (low). 

Backport Address Strobe. This indicates that a valid address is on BPDAL<IS:OO>. 

Backport Chip SelecL This indicll!es that external logic on the backport is addressing the QIC. 

Backport Reply. During slave accesses to the QIC. the QIC asserts this signal immediately; during QIC 
DMA. it indicates when the transfer can complete. 

Attention. This is asserted by the QIC to indiclI!e an error or completion condition. 

DMA Data Ready. Indicates thaI the logic connected to the backport either has data ready (reads) or 
space available (v.Tites) for transfers. 

Board RcseL Reflects the state of RDCOK. 

Other signals provided by the QIC are not used in the DSVll. Unused outputs are not connected. Unused 
inputs are tied high or low as appropriate to disable any function they provide. 
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Figure 0-1: QIC Pinout Diagram 

D.4 QIC REGISTERS . 
0.4.1 Qle Register Addressing 
The set of QIC registers can be programmed to be accessible from the Q-bus, starting at word-location Base 
+ 0 or Base + 10 (hexadecimal). The number actually visible depends on the block size programmed in the 
mode register. In the DSVll. the block. size is set to four, and the registers are programmed to stan at Base 
+ 10 (hexadecimal). Therefore the QIC registers are not visible on the Q-bus. 
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All accesses to the DSV11 registers in the 4-word I/O blolOk are channelled to the backport as bac1..l'on Dl\1A .. 
When Q-bus accesses are sent through. to the bac1..l'on, the re-mapping of the address is: 

BPDAL<OO,15:08> = 111111111 

This is followed by zeros and the low-order Q-bus bits, depending on the block size. The block size in the 
DSV11 is four, so Q-bus bits <2:1> are passed through, and BPDAL<7:3> are generated as zeros. 

The set of QIC registers is accessed from thebackport using BPDAL<4:1>. and using QIC_BPCS to select 
b~ . 

Bactport-control-DMA and vector-fetches generate their addresses by using BPDAL<00,15:12> = 11111. a 
loadable value for BPDAL<l1:04> (which is 11110001 in the DSVll), and then the following BPDAL<03:01> 
offsets: 

000 for control-DMA word 0 
001 for control-DMA word 1 
010 for control-DMA word 2 
Oll forcontrol-DMA word 3 
100 for vector 1 
101 for vector 2 
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0.4.2 Qle Register Definitions 

Table 0-2: 
Address Offset from Base 
(Hexadecimal) Register 

00 Mode register I 

02 Q-:bus Base Address register (not used) 

04 Mode register 2 

06 Attention register 

OS Data Address erR (HI) 

OA Data Address erR (LOW) 

OC Byte Counter ) 
OE Backport Address erR 

10 Control Address erR (HI) 

12 Control Address erR (LOW) 

14 Control MaskJDIRJBP-ADR 

Ie Asserts RS<O> (not used) 

IE Asserts RS< 1> (not used) 

) 

) 

) 
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Appendix E 

CONNECTORS AND CABL'ES 

E.1 DATA RATE TO CABLE LENGTH RELATIONSHIPS 
The maximum pennissible extension cable length is dependent on a number of factors. These include the 
data signaling rate, the tolerable signal distortion, the characteristics of the cable, and any external effe;;~. 

The tolerable signal distortion is measured at the load in terms of: 

The degradation of the signal rise and fall times at the load 

The signal voltage loss between the generator and the load 

The interface (near-end crosstalk) coupled to adjacent circuits 

The characteristics of the cable which affect the permissible cable length include the shunt capacitance. the 
longitudinal impedance, the cable balance in a paired signal. and the imbalance between the Signal conductor 
and the signal ground conductor for an unbalanced signal. The external effects may include any longitudinally 
coupled noise or ground potential differences. 

Table E--l gives some recommended cable lengths for a number of data rates USing the interfaces supportec 
by the DSVll. 
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Figure E-1: 5O-way Sync Connector Pinout 
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Table E-1: Data-Rate/Cable-Length Relationships 
Maximum Allowed 

Standard Data Rate (bits/s) Cable Lengtb Notes 

RS-232/V.24 10K and below 16 m (50 ft) 

RS-423/V.IO· Below lK 1200 m (3900 ft) t 

10K 400 m (1300 ftl t 

48K 160 m (500 ft) f 

64K 130 m (400 ft) t 

lOOK (maximum) 85 m (270 ft) + 

RS-422/V.ll Below 90K 12(x) m (3900 ftl 100 ohm terminated + 

I28K 800 m (2600 ftl 100 ohm terminated + 

V.35 48K 60 m (200 ft) .. 
.;. 

§1bcse figun:s an: based on calculations with cable capacitance of 50 pF/ft (164 pF/m). 

t1bcse figun:s an: based on calculations with cable capacitance of 15 pF/ft (50 pF/m). 

;1bcre an: no standard n:commcndatiom in V.35 for maximum cable lengths. However, DIGITAL n:comrnends a maximum lengtl-. of 
60m (200 ttl. 

Table E-2 lists those cables supplied by DIGITAL that may be used for connecting the adapter cable to the 
modem or other DeE. 
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Table E-2: 
Interface 

V.24/RS-232 

V.3S 

RS-422 

RS-423 

Extension Cables 
Adapter Cable 

BS19D-02 

BCI9F-02 

BC19B-02 

BC19E-02 

Extension Cable 

BC22F-IO 

BC22F-25 

BC22F-3S 

BC22F-SO 

BC19L-2S 

BCI9L-SO 

BC19L-75 

BCI9L-AO 

BCSSD-IO 

BCSSD-2S 

BCSSD-35 

BCSSD-SO 

BCSSD-75 

BCSSD-AO 

E.1.1 RS-232-CN.24 Incompatibility 

Length 

10 ft (3.05 m) 

25 ft (7.62 m) 

3S ft (10.7 m) 

SO ft (IS.2 m) 

2S ft (7.62 m) 

SO ft (IS.2 m) 

7S ft (22.9 m) 

100 ft (30.5 m) 

10 ft (3.05 m) 

25 ft (7.6: m) 

35 ft (10.7 m) 

SO ft (1S.2 m) 

75 ft (22.9 m) 

100 ft (30.5 m) 

There are incompatibilities between ccrrr recommendation V.24 and the R5-232-C ElA. standa.TCi. \'.2': aTJC 
R5-232-C define functions which may be incompatible on pins 18, 21, and 23 of the connector. There are a 
number of specifications that apply. to a V.24 modem. ccrrr Recommendation \'.24 defines the interchange 
circuits, CCITI Recommendation V.28 defines the electrical characteristics of each interchange circuit, and 
ISO Standard 2110 defines the pinout of the 25-way D-type connector used on a V.24 modem. Table E-3 
illustrates the differences in definitions for pins 18,21, and 23 for a V.24 modem and RS-232-C: 

Table E-3: RS-232-CN.24 Incompatibility 
Pl'i \'.24 Modem RS-23Z-C . 
18 DTE driver (local loop) Unassigned 

21 DTE driver (remote loop) DCE driver (signed quality) 

23 DTE driver (data signal rate selector, DTE or DCE driver (data signal rate selector; DTE or DCE sourced) 
DTE) 

The DSVll implements the circuits allowed for connection to a V.24 modem and so, when it is connected 
directly to an RS-232 modem, two drivers could be connected together on pins 18,21, or 23. If two drivers 
are allowed to overdrive each other, damage may result to the driver in the modem or in the DSV 11. 

To avoid the problem, the adapter connector must be fitted to the \~24 adapter cable when connection is 
made to modems that implement DCE sourced signals on pins 18,21, or 23. Use of the adapter connector 
when connected to DCEs which implement remote loop or local loop will not cause any damage, but those 
functions will no longer operate. If you require the use of these signals, you must ensure that your modem 
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or other DeE does not have conflicting signals on these pins. You must remove the adapter connector before 
perfonning any cable loopback tests. 
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E.2 Adapter Cables 

) 
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Figure E-2: R$-4221V.36 Adapter Cable. 
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Figure E-3: RS-232-C/V.24 Adapter Cable 
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Figure E-4: R$-423 Adapter Cable 

) 

) 

RE2820 

) 

) 

CONNECTORS AND CABLES E-9 



Figure E-S: V.3S Adapter Cable 
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Figure E-6: V.24/RS-232-C Connector 
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Appendix F 

FLOATING ADDRESSES 

F.1 FLOATING DEVICE ADDRESSES 
On Q-bus systems, a block of addresses in the top 4K words of address space is reserved for options with 
fioatingdevice addresses. This range is from 17760010 to 17763776 (octal). 

Options which can be assigned floating device addresses are listed in Table F-l. This table gives the sequence 
of addresses for Q-bus options. For example. the address sequences could be: 

DHI 
DHll 
DQl1 
DlJVll and so on. 

Having one list allows us to use one set of configuration rules and one configuration program. 

Table F-1: Floating Device Address ASSignments 

Size Modulus 
Address Rank Deyice (Decimal) (Octal) 

17760010 D.'; 1 gap 4 10 

17760020 2 DHll gap 8 20 

177&XJ30 3 0011 gap 4 10 

17760040 4 DUll,m.;V 11gap 4 10 

17760050 5 DLl'll gap 4 10 

177&XJ60 6 LKllA gap 4 10 

177&XJ70 7 DMCll/DMRll gap 4 10 

§17760100 8 DZll/DZVll, gap 4 10 

DZS II,DZ32,DZQ 11 

17760110 9 KMCllgap 4 10 

17760120 10 LPPll gap 4 10 

17760130 11 VMV21 gap 4 10 

17760140 12 VMV31 gap 8 20 

17760150 13 DWR70 gap 4 10 

tl7760160 14 RLll,RLVll gap 4 10 

§The DZll-E and DZll-F are treated as two DZlls. 
t The first device of this type has a fixed address. 
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2. Option and gap addresses are assigned according to the octal modulus as follows: 

a. Devices with an octal modulus of 4 are assigned an address on a 4 (octal) boundary (the two 
lowest-order address bits = 0). 

b. Devices with an octal modulus of 10 are assigned an address on a 10 (octal) boundary (the three 
lowest-order address bits = 0). 

c. Devices with an octal modulus of 20 are assigned an address on a 20 (octal) boundary (the four 
lowest-order address bits = 0). 

d. Devices with an octal modulus· of 40 are assigned an address on a 40 (octal) boundary (the five 
lowest-order address bits = 0). 

3. Address space equal to the device's modulus must be allowed for each device which is connected to the 
bus. 

4. A I-word gap. assigned according to rule 2, must be allowed after the last device of each type. This 
gap could be bigger when rule 2 is applied to the following rank. 

5. A l:-word gap, assigned according to rule 2, must be allowed for each unused rank on the list if a device 
with a higher address is used. This gap could be bigger when rule 2 is applied to the following rank. 

If extra devices are added to a system, the floating addresses may have to be reassigned in agreement with 
these rules. 

In the following example, a briefdescri.ption of Q-bus address assignment is given. Note that the list includes 
floating vector addresses. These are explained in Section F.2. 

Example: One DlJVll, twoRLVlls, two DHVlls, and two DSVIls. 

Table F-2: 

Address (Octal) Vector 

17760010 DJll gap 

17760020 DHll.gap 

17760030 DQll gap 

17760040 m;Vll 300 

17760050 DL"Vl1 gap 

17760060 DUPll gap 

17760070 LKllA gap 

17760100 DMCll gap 

17760110 DZll gap 

17760120 KMCll gap 

17760130 LPPll gap 

17760140 VMV21 gap 

17760160 VMV31 gap 

17760170 DWR70 gap 
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Table F-2 (Cont.): 

Address (Octal) Vector 

17760200 RLVll 310 

17760210 RLVll gap 

17760220 LPAll-K gap 

17760230 KWII-C gap 

17760240 reserved gap 

17760250 RXll gap 

17760260 DRlI-W gap ) 
17760270 DRll-B gap 

17760300 DMPlI gap 

17760310 DPV)) gap 

17760320 ISBll gap 

17760340 DMV)) gap 

17760350 DEL"SA gap ( ) 
17760354 L"DA5Q gap 

17760400 DMF32 gap 

17760420 K.\1SlI gap 

17760440 VSloo gap 

17760444 reserved gap 

17760460 KMV)) gap ) 
17760500 1st DHVll 320 

17760520 2nd DHVll 330 

17760540 DHVll gap 

17760600 DMZ321CPI (async) gap 

17760640 CPI32 (sync) gap 

17760700 QVSS gap 

17760710 VS31 gap 

17760720 QDSS gap 

17760730 QTA gap 

17760740 DSVll 340 

17760750 DSVll 344 

) 
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The first floating address is 760010. As the DJ11 has a..,rnodulus of 10 (octal), its gap can be assigned to 
760010. The next available location becomes 760012. 

As the DHll has a modulus of 20 (octal), it cannot be assigned to 760012. The next modulo 20 boundary 
is 760020. so the DHll gap is assigned to this address. The next available location is therefore 760022. 

A DQll has a modulus of 10 (octal). It cannot be assigned to 760022. Its gap is therefore assigned to 
760030. The next available location is 760032. 

ADUVll has a modulus of 10 (octal). It cannot be assigned to 760032. It is therefore assigned to 760040. 
As the size of DlIVll is four words,the next available address is 760050. 

There is no second DUVll, soa gap must be left to indicate that there are no more Dlj'Vlls. As 760050 
is on a 10 (octal) boundary, the DUVll gap can be assigned to this address. The next available address is 
760052. 

And so on. 

F.2 FLOATING VECTORS 
Each device needs two 16-bit locations for each vector. For example, a device with one receive and one 
transmit vector needs four words of vector space. 
The vector assignment rules are as follows: 

1. Each device occupies vector address space equal to size words. For example. the DLVII-J occupies 16 
words of vector space. If its vector was 300 (octal), the next available vector would be at 340 (octal). 

) 2. There are no gaps, except those needed to align an octal modulus. 

An example of floating vector address assignment is given in Section F.l. 

Table F-3: Floating Vector Address ASSignments 

Size Modulus 
Rank De\;ce (Decimal) (Octal' 

DCII 4 10 

) ruS8 4 10 

2 KLIl 4 10 :i: 

2 DLIl-A 4 10; 

2 DL1I-B 4 10; 

2 Di..VIl-J 16 10 

2 DLVIl, DLVll-F 4 10 

3 DPll 4 10 

4 DMII-A 4 10 

S DNll 2 4 

6 DMll-BB/BA 2 4 

7 DHII modem control 2 4 

) 
ilf a KLIl or DLll is u&ecl as the console, it has a fixed vector. 

FLOATING ADDRESSES F-5 



\ ) 
Table F-3 (Cont.): Floating Vector Address Assignments 

Size Modulus 
Rank Device (Decimal) (Octal) 

8 DRII-A. DRVll-B 4 10 

9 DRII-C, DRVII 4 10 

10 PA611 (reader + punch) 8 10 

11 LPDll 4 10 

12 DT07 4 10 

13 DXH 4 10 

14 DLll-C to DLVlI-E 4 10 ) 15 0111 4 10 

16 DHII 4 10 

17 VT40 8 10 

17 VSVll 8 10 

18 LPSll 12 10 

19 DQIl 4 10 

20 KWll-W, KVlVII 4 10 
, ) 

21 Dl:'ll, DL"VII 4 ]0 

22 Dli"Pll 4 10 

23 DV II ... modern control 6 10 

24 LKlI-A 4 10 

2S DV,1...":\" 4 10 

) 26 DMCll/DMRII 4 10 

27 DZll/DZS 11/DZVll, 

DZ32 4 10 

28 KMCll 4 10 

29 LPPll 4 10 

30 VMV21 4 10 

31 VMV31 4 10 

32 VTVOI 4 10 

33 DWR70 4 10 

34 RLll/RLVll 2 41" 

t The first device of this type has a fixed vector. Any extra devices have a fioating vector. ) 
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Table F-3 (Cont.): Floating Vector Address Assignments 
Size Modulus 

Rank . Device . (Decimal) (Octal) 

35 TSll. TUSO 2 4 t 

36 LPAll-K 4 10 

37 IPll/IP300 2 4+ 

38 KWII-C 4 10 

39 RXll/RXZ11 2 4t 

RXVl1/RA'V21 

) 40 DRII-W 2 4 

41 DRII-B 
.., 4+ .. 

42 DMPll 4 !O 

43 DPVll 4 10 

44 MLI1 2 4 § 

45 ISBIJ 4 10 

46 DMVll 4 10 

) 47 DEL:';A/DEQ~A 
., 4 ... 

48 L"DASO/RQDX I 2 4 + 

49 DMF3: J6 4 

50 1\..\.1SI1 6 10 

51 PCLlI-B 4 10 

52 VSlOO 2 4 

~) 53 TV81 2 4 

54 1\..\fVll 4 10 

55 Kcr32 4 10 

S6 lEX 4 10 

57 DHVll/DHUll 4 !O 

S8 DMZ32/CP132 (async) 12 4 

S9 CP132 (sync) 12 4 

60 QNA 12 4 

61 QVSS 4 10 

62 VS31 2 4 

) 
63 U\"Vll 2 4 

§MLll is a MASSBUS device which can COIlMct to u!\'1BUS via a bus adapleT. 

t The first device of this type has a fixed vector. Any extra devices have a floating vector. 
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Table F-3 (Cont.): Floating Vector Address Assignments 

Size Modulus· 
Rank Device (Decimal) (Octal) 

64 QPSS 2 4 

6S QTA 2 4 

66 DSVlI 2 4 

) 

() 

) 
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Appendix G 

GLOSSARY OF TERMS 

'This appendix contains a glossary of terms used in this manual and in other DIGITAL technical manuals in 
this series. 

) G.2 GLOSSARY 

) 

) 

asynchronous transmission 
A method of serial transmission in which data is preceded by a start bit and followed by a Stop bit. The 
receiver provides the intermediate timing to identify the data bits. 

auto-answer 

A facility of a modem or terminal to answer a call automatically. 

aute>-flow 

Automatic flow control. A method by which a communications device controls the flow of data using special 
characters within the data strearn. 

backward channel 

A channel which transmits in the opposite direction to the usual data flow. Normally used for supervisory or 
control signals. 

base address 

The bus address of the first CSR. 

BISYNC 

Binary Synchronous Communications. A method for synchronized transmission of binary-coded data using 
a defined set of control characters and control character sequences. 

bit transfer rate 

The number of bits transferred per unit of time, usually expressed in bits per second (bps). 

CCrTT 

Comite Consultatif International de Telephonie et de Telegraphie. An international standards committee for 
telephone, telegraph, and data communications networks. 

crosstalk 

The unwanted transfer of energy from one circuit, called the disturbing circuit, to another circuit, called the 
disturbed circuit. 

dataset 

See modem. 
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DCE 
Data Circuit-Terminating Equipment. Equipment to which the host is connected to establish and maintain 
communications with other systems. 

DDCMP 
Digital Data Communications Message Protocol. A set of conventions designed to provide error-free 
sequential transmission of data over physical links. 

DIL 

Dual-In-Line. The term describes ICs and components with two parallel rows of pins. 

DMA 
Direct Memory Access. A method which allows a bus. master to transfer data to and from system memory 
without using the host CPU. 

DTE 
Data Terminal ~uipment. The source of data (usually the host) in a data communications system. 

DUART 
Dual Universal Asynchronous Receiver Transmitter. An IC used for transmission and reception of serial 
asynchr0tl0uS data on two channels. 

duplex 
A method of transmitting and receiving on the same channel at the same time. 

EIA 
Electrical Industries Association. An American organization with the same function as the CCITT. 

FCC 

Federal Communications Commission. 
communications equipment. 

FIFO 

An American organization which regulates and licenses 

First In First Out. The tem describes a register or memory from which the oldest data is removed first. 

floating address 

A CSR address assigned to an option which does not have a fixed addtessallocated. The address is dependent 
on other floating address devices connected to the bus. 

floating vector 

An interrupt vector assigned to an option which does not have a fixed vector allocated. The vector is dependent 
ori other floating vector devices connected to the bus. 

FRU 
Field-Replaceable. Unit. 

GOINO GO 
A test or indicator which defines only an "error" or "no error" condition. 

HDLC 
High-level Data Link Control. A data link layer protocol in which data is transmitted in groups of five· bits, 
each with a leading zero. A flag pattern (01111110) is transmitted at the start and end of each frame. 
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IC 
Integrated Circuit. 

110 

Input/Output. 

LSB 

l..east-:Significant Bit. 

modem 
The word is a contraction of MOdulator DEModulator. A modem interfaces a terminal to a transmission line. 
A modem is sometimes called a dataset. 

MSB 

Most-Significant Bit. 

multiplexer 
A circuit which connects a number of lines to one line. 

null modem 
A cable which allows two terminals which use modem control signals to be connected together directly. Only 
possible over· short distances. 

PAL 
Programmable Array Logic 

protocol 
A set of rules which define the control and flow of data in a communications system. 

Q-bus 
A global term for a specific DIGITAL bus on which the address and data are multiplexed. 

RAM 

) Random-Access Memory. 

) 

RFI 

Radio Frequency Interference. 

ROM 

Read-Only Memory. 

SOLC 

Synchronous Data Link Control. Similar to HDLC except that address and message size is smaller. 

spllt-4peed 
A facility of a data com,munications channel which can transmit and receive at different data rates at the same 
time. 

synchronous transmission 
Transmission in which the data characters and bits are transmitted at· a fixed rate· with the transmitter and 
receiver synchronizes. This eliminates the need for start-stop elements. 
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X-OFF 
A control code (23 octal) used to disable a transmitter. Special hardware or software is needed for this 
function. Applies only to asynchronous devices. 

X-ON 
A control code (21 octal) used to enable a transmitter which has been disabled by an X-OFF code. Applies 
only to asynchronous devices. 
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Clocks, 6-29 
Command functions, 2-13 
Command list, 2-8 
Command list elements, 2-8 
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. Bit definitions. 2-1 
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DMAC, C-12 
DMA controller, 5-3 
DMA transfers, 6-14 
DSVll 
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Hardware, 6-1 
Initializin g. 3-1 
Interchange circuits 

Electrical characteristics, B-4 
Interfaces, I-I, B-1 
Interface standards; B-2 
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Line transmitters, 4-3 
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Overview, 1-1 
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Power supply, 6-30 
Programming. 3-1 
Programming examples, 3-12 
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Serial assist interface. 6-8 
Serial Data and Clock Paths. 6-11 
Serial interface. 5-3, 5-4, 6-7 
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Softload sequence. 2-6 
Specifications. B-1 
Technical description. 6-1 
Troubleshooting. 7-11 
Versions of, 4-1 
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DSV11 self-test 
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Using. 3-9 
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E 
End of Packet detector, 6-12 
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Field Replaceable Unit, 7-1 
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Floating vectors, F-5 
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Glossary, G-l 
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Structure. 2-6 
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Examples, 7-5 
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Running, 7-4 
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MicroVAX diagnostics, 7-2 
Modem Control, 6-25 
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68000 processor. 
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68000 processor (cont'd.) 
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Signals, C-2 
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" r- -e:; - ::c: - -OIC U v 

~ Q 
SEQUENCER < 0 

UJ ...J - < ~ 
:II al 

'"'"-< z < 

I 
ENABLE w a: 

I i 
:s:: l.I.. 
,CD :::::l 
<D al 

, 
OIC_ENABLE 

BACK PORT 
ARBITRATOR 

OMAC_ENABLE 
LATCH OIC_MREQ 

I /" 
ENABLE " " 9~ ,... v 

0 ~Q w 
a: DMAC. <0 
::1 Q< 

SEQUENCER ele I ~ 
~ 

« 
:1:1 QQ 

DMAC 
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=e "0 _1_. 
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DSV11 REGIS 

flAG DEVICE 
BITS TYPE 

CMA REGISTER / 

CMD REGISTER 110 
/ 

CMD REGISTER 111 " 

y/t ~ (, , 10 \ .. J 

< "" 97Ff02 
/. BUF RAM 

LOCATION 

1\ 
N 

10-BIT 0 ) ..- lATCH 
V E54 1\ 
-' c:'! « y-

O ..-
I V n.. 0 m 0 

«, 
~ « a: 

1 
LL 
::> 

V 
96F7FF 

COMMAND 
MEMORY 
IN BUF 

BP _DAl<1S:0> ) RAM 
" 

. 
,.'-

96FOOO 

\~ 
0"' ..... 
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v o '~ 
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MODEM 

PRIORITY CONTROlS 

ENCODER AND 

c/ Ssk_INT 

X2t_CTR_1NT 

OIC_ATIN 

CSR_WR_INT 

DMAC_INT 

TIMERJNT 

6 RAM ROM WAN' 
STATUS 

"\ 
5 

4 

3 

2 T 
t l ctS1b 

68000 

• 
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• 
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~
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~._,~,.,! __ ~ ,I I flO JlJt~_~l~~. _ -_. 

!l~'_."!~ It~~~~. r~~.-!~ ~r_4_~ '~ _____ . 

ADDR 
V ;!3:- ROM ~ ~ 

t15:1b1 l 
<9S ... 

A A - 0 
M to 
C\I T-

V v 
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0 c( 
c( 0 

I I 
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Q) ro 
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~ 

~ 

68K LOCAL 

CONTRa;; 

.... 
68K_OTACK 

'----

I 
OTHER 
PERI'. 
ERAlS 

~ 

ptJ / 

.---/ 
LOCAL 
DECODER 

LOCAL DECODE 
LATCH 

~ 
"- ~ 

AL 

/ 

BACK IIIIK ND.I& h BUF RAI M_AOO 
PORT 
DECODE 

-
[lACK PORT DECODE -, 

8P DTACK EN 

68K_8PREO 
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(,' ~ (-II 

FROMITO 
68KSEOUE 

~ IBPARElITR 
NCfR 
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\I IN 

vCC 

;- \. " 
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--_._----_ .... 

"T------+---+4(~/-__t-.~ _ 12. vi ". . 

1 SWITC~ING I ,"Ui..SES il 
~, 

,_1/ Cd! I 
, 

" I'IEF ~ ______ ~ __________ ~~4 '2 ,,&8 
SMOOTJ.lING 
CAPACITOR 

I 
-7 

'"ULSE WIOT"" 
\IIODU1..ATOR C'/ER 

'.AR 
..... ---------...lz 

REGuLATOR Ci..;I'II'IENT 

6 5 '5 

'OJ/. 
-' \ L~ .. o"c~, \---.;.-----------

/ 
,al~: ~ Q, I~I---~ 

I ON II Q' OFF 
i J . • i r 
II 0 

Ibll 
I 

) 

------

/ 
"~/ 

) 

~ POWER TRANSFERREO TO O·p 

) 



--
INSTALL H3199 
~OOPBACK CONNECTOR 
ON EACH CHANNEL 
AND F"OWER ON/OFF 

SET SWITCHES 
CORRECTLY 
AND RETEST 

C POWEP ON ) -----

SE,-;:''"ES-S NOT 
CC\.IPlE-"G SUCCESS"..: __ ' 
C,..,ECK .RE':"SC'< 

LOCP8ACK """AY 9E TR'EC C', 
EAC'" CHANNE~ SEQUEN-':" __ · 
OR SIMULTANECUS~ Y 

DSV'1 DRIVER.RECEIVE::l 
FAULT. RIBBON CABLE OR 
DISTRIBUTiON PANEL ~AlL.­
H3 t 99 FAUL iY. 

seE CHAPTER 7 FOR DETAilS 

...... 9' 



._-

CHECK FIIBBON CABLES AND 
DISTRIBUTION PANEl... 

NOTE: 

INSTAll i-I3 1 99 
lOOPSACK ON EACH 
CHANNEl.. AND RUN 
MOM DIAGNOSTICS 
:EXTERNAL LOOPI YOU MUST CHECK THE ·\.1ESSAGES 

AND MAKE SURE THATil-<E ...... ___ ...... ___ ..... 
DIAGNOSTIC ROUTINE is 
TESTING THE CHANNEL IN 
EXTERNAL MODE. AS 
CHANNEL-FAULTS MAY BE 
INTERPRETED AS NO TEST 
CONNECTOR PRESENT". AND 
THE INTERNAL TESTS RUN 
BY DEFAULT. 

CHECK ADAPTER 
CABLE. 

CHECK EXTENSION 
CABLE. 

INSTAi.L CABLE 
LOOPSACK CONNECTOR 
ON ADAPTER CABLE 

INSTALL CABLE 
LOOPBACK CONNECTOR 
ON EXTENSION 
CABLE 

:5',," ~ ;:':'.i.._=e \.:- :=~=.:_:: 
:y S=~;·-:S~ ;.:;:: :: (':'\H:~E 
C·9~S ~~,:.\SC: '::=5 S"\'-:-E~ 
,'.JC~ SE": ::P~:':-:.." 

LOOPSACK 'V1AY SErF/'EO ON. -j 
EACH CHANNEL SEQUE"ITiALl' . 
OR SiMIJi. rANEO\,;Sl Y 

DRIVER/RECEIVER OR CA8;.E 
FAULT. 

SEE CHAPTER 7 FOR DETAILS 

REPLACE ACAPiER 
CABLE 

see CHAPTER 7 FOR OETAiLS 

REPLACE EXTENSION 
CABLE 

() 



, , 
5EL~·TEST "<OT 
CCMPLET!"<G 
SUCCESSFUI.I.V 

SET SWITCHES 
CORRECTLY AND 
RETEST 

'J 
( 

• 

... ..:. ..--". 

SEE SECTiO~3 5 
FOFl JE.TA!LS. -

DSV" MODULE 
FAULT OR . 

~~~--------------------~INCORRECT 
LOOPBACKriPE 
iNSTALLED. 

DSV' 1 MODULE 
~..;;.;~--------------~ FAULT. MAY SE' 

yO. __________ _ 

A FA.UI. riLED 

VOU MAY HAVE 
MISINTEFlPRETE:J 
THE STATE OF 
:~E LEJ. 

o 
•• ";ll. 



DRIVER,/RE RIBBON . CEIVER OR 
CABLE FAULT 

---- ... 

VERIFY C OPERArlg~~RECT 
REP I~ OF 

LACED PARTS 

REPLACE 
CABLE RIBBON 

REPLACE 
DISTR:BUTION 
PANEL 

" 

-.'.,. 

) 

(' \) 
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) 

) 

) 

) 

LINE 
INPUT 

LINE 
RECEIVER 

-._-". 
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50-WAY 25-WAY 
CONNECTOR CONNECTOR 

\ f-I ADAPTOR I I ~ EXTENSION \ I CABLE 8C190 CABLE 

\ 
DISTRIBUTION 
PANEL 

~. ~. 

V.24 LOOPBACK 

NOTE: 
THE V.24/RS-232-C ADAPTER 
CONNECTOR IS NOT INCLUDED 
IN THIS SET -UP 

HUHI J 

;;;<q 

'~ '----' 

I 

:Xl] 
(11 
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UJ 
N 
CD 

o 
w 
(11 
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~ ________ ----__________ ~ ____ --____ ~ ________ ~oo 
~ ______________________ ~ __________ -+ __________ ~ ~1 
~ ______________________ ~ ______ ~ __ ~ ________ ~ 02 
~ __________ ----________ ~ __________ ~ ________ ~03 
~----------------------~----------~--------~~ 
~ ______________________ ~~ ________ ~ ________ ~D6 
~ ____________________ ~~ ________ --~ ________ ~D7 

31 16 15 00 
~ ______________________ ~ ______________________ ~AO 

EIGHT 
DATA 
REGISTE?S 

~ ________________________ ~ ______________ --________ ~ Al 
~ __ ~ ____________________ ~ ______________________ ~~ S~EN 

A3 ADDRESS ~ ______________ ~ _______ ....i-___________________ ~ A4 REGISTEP,S 

~ ______ ~ ______________ ~~ ____________________ ~A5 
~ ________________________ ~ ______________________ ~A6 

I I A 7} T'WO SYS1'E '. 
~. ---------------------------------------------------~A7' STACK 
~3~'-----.----~2~3~------------------------------------~ PQINTE~ 
~I ____________ ~ ____________ ------------------------~I PROGRAMCOUNTF 

TRACE MODE 
SUPERVISORY MOOE------...J 

I·M •• 'I I· _ ·1.lll.lc I STATUS REGISTEP. 
\ • I 

SYSTEM BYTE USEFI""BYTE 

STAruS REGISTER 

SYSTE MBYTE' USER BYTE 

INTERRUPT MASK ... ' ---------------..;-.--1 I 
EXTEND-----------------~ . 

NEGA ilVE ___________________________________ --J I 
ZERO------------------------------------------~ I 

OVERFLOW-----------------------------....J 

CARRY------------------------------------------------~· 

.. 
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GND(2) 
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~ FUNCTION 
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~ BUS 
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INTERFACE ~ 
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AIO 010 
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A7 07 
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AS !:F68000 OS 
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~1 

ADDRESS 
DATA 

CONTROL 

CPU 
BUSVO 

INTERRUPT { 
CONTROL .~ 
. LINES -.I 

L' 

INTERNAL 
CONTROL 
LOGIC 

'BAUD RATE 
ENERATORA 

CHANNEl A 
REGISTERS 

INTERNAL BUS 

INTERRUPT 
CONTROL 
LOGIC 

CHANNElB 
REGISTERS 

BAUD RATE 
GENERATOR B 

~' 

CHANNEl A 

DISCRETE 
CONTROL 
AND 
STATUS A 

.} SERIAl. DATA 
I~ 

.} CHANNEl CLOCKS 
~. 

SYNC 

WAIT REOUEST 

} 
MODEM DMA OR l=: OTHER CONTROLS 

DISCRETE E} CONTROL MODEM DMA OR 
AND onn R CONTROlS 

STATUS B 

} SERIAL DATA 
I~ . 

CHANNEl B I.. } CHANNEL CLOCKS 

SYNc 
WAIT /REOUEST 

c: c-~ riO 
\~ "-....-/. 

.'1)) 

o 



01 1 • 40 DO 
03 2 39 D2 

) 05 3 38 04 
07 4 37 06 

INT 5 36 Frn 
lEO 6 35 ~ 
lEI 7 34 A~ 

INTACK 8 33 cr 
+5 V 9 32 DC" 

WREQA 10 8530 31 GND 

) SYNCA 1 1 30 WREQ B 
RTXCA 12 29 SYNCS 

RXDA 13 28 RTXCS 
TRXCA 14 27 RXDB 

TXDA 15 26 TRXCB 
DTR REQ A 16 25 TXDC -. 

RTSA 17 24 DTR REO S 
CTSA 18 23 ~ 

) DCDA 19 22 .CTSS 
PCLK 20 21 ~ 

RE235 

) 



EOI' 

RESET ----J 
CS~ 

REAOY~ 

ClOCK---J 
TIMING , 

AEM.--I AND 
. I CONTROl 

AUSTB ...-

MEMR 

MlMW 

lOR 

lOW 

OREOO· 

D,"'" 3 ",KlAn., Iii OA ENCODER 
AND 

HIID ROJATING 

OACKO- 4 PRIORI1'I' 
DACKJ lOGIC 

\~ 

OECRfMfNlOR 

TEMP WORD 
COUNT REO (I ell 

INC'Ol (:R. Mf.NlOR 

TI MI' AODRESS 
RIO(l61 

'-----r----',-----

t 16 BIT BUS '--, 

16811 BUS 

READ BUFFER 

8ASE 
AUDRESS I 
1161 I 

.~ 

BASE 
WORD 
COUNT 
1161 

READ/WRITE nUHE It 
. i (URRl NI 
OIHRt Nt , WORn 
AI)(IIU SS I U)IJNT 

Jl61 '(t61 

WRITE BUffER READ BUFfER 

RI AU WRill 

MOOE 
14 • hI 

----l,r. 
--.J0 

CD 

« 
ro 
·f 

\J 

-;-4~~~ 
__ -I-'r~ 

COMMANO 
CONIROI 

.'-

Ct 0c.- l-
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lOR 1 40 A7 
lOW 2 39 A6 

MEMR 3 38 AS 

) 
MEMW 4 37 A4 

(NOTE 11) 5 36 EOP 
READY 6 35 A3 

HLDA 7 34 A2 
ADSTS 8 33 A1 

AEN 9 32 AO 
HRQ 10 31 VCO(+5 V) = 

CS 1 1 8237A-5 30 080 

) 
CLK 12 29 DB 1 

RESET 1 3 28 082 
DACK2 14 27 083 
DACK3 15 26 084 
DREQ3 16 25 DACKO 
DREQ2 17 24 DACK1 
OREQl 18 23 DB5 
OREQO 19 22 DB6 

) (GND)V85 20 21 087 

:I e ~ ~ j' 

It-c 
~~ C - ;r ~-I ~ 

) 4- '3' 
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) 

) 

50-WAY 
PIN 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 I 
12 
13. 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

SIGNAL 
NAME 
CODE GROUND 
CODe 0 
CODe 1 
CODe 2 
CODe 3 
TX DATA (Aj 
TX DATA (8) 
TX DATA .... 
RTS/C (AI 
RTS/C (8) 
RX DATA (A) 
RX DATA ·(8) 
LOCAL LOOP 
TEST 4 
TEST i 
REM.LOOP 
R1 
RX CLOCK (A) 
RX CLOCK (8) 
TX CLOCK (A) 
TX CLOCK (8) 
CLOCK 
V.35 TX CLOCK (A) 
V.35 TX CLOCK (8) 
V.35 CLOCK (AI 
V.35 CLOCK (8) 
V.35 RX DATA (A) 
V.35 RX DATA (8) 
V.35 TX DATA (A) 
V.35 TX DATA (8) 
V.35 RX CLOCK (A) 
V.35 RX CLOCK (8) 
DTR 
DSR fA) 
DSR (8) 
RTS 
DCD/I (A) 
DCD/I (8i 
CTS (A) 
CTS (8) 
DCE GROUND 
TEST 1 
TEST 2 
DTE GROUND 
DTR (A) 
DTR (8) 
CLOCK (A) 
CLOCK (8) 
TEST 3 
SPEED INO 

(A).(B). WIRES A AND B OF A TVVISTED PAIR 

PIN 18 

PIN 34 , PIN 1 

PIN 50 PIN 17 

PIN 33 

50·WAY O-TYPE CONNECTOR 
(MALE PLUG - MOUNTING SIDE) 



1 ...... IJIiiiI"v. - :4· 'S" ":'" 

i) 

50·WAY SIGNAL 37·WAY 
PINS NAME PINS 
1 CODE GROUND 
2 CODe 0 

PIN 18 
PIN 20 PIN 1 

3 CODE 1 
4 CODe 2 

PIN 1 PIN 34 5 CODE 3 

6 TX DATA {AI 4 
7 TX DATA (81 22 

0 0 9 RTS/C (A) 7 
0 0 10 RTS/C (8) 25 0 0 

) 0 
1 1 RX DATA (A) 6 0 

0 12 RX DATA (8) 24 0 0 13 LOCAL LOOP 10 0 0 15 TEST I 18 0 0 16 REM.LOOP 14 0 0 17 R1 15 0 0 18 RX CLOCK (A) 8 0 0 0 0 19 RX CLOCK (8) 26 
0 0 20 TX CLOCK (AI 5 0 0 21 TX CLOCK (81 23 0 0 34 DSR (A) 11 

0 )9 35 DSR 18) 29 PIN 37 37 DCD/I (A) 13 
38 DCD/I (81 31 
39 CTS (A) 9 PIN 17 PIN 50 40 CTS (8) 27 
41 Dce GROUND 20 PIN 33 

44 DTE GROUND 19~ 37 
45 DTR(A) 12 
46 DTR (8) 30 50·WAY D-TYPECONNECTOR 37'WAY D-TYPE 47 CLOCK (A) 17 (FEMALE) 

CONNECTOR (MALEl 

) 
48 CLOCK (8) 35 

50 SPEED SEL 16 

• - CONNECTED TOGETHER 

(A).IB) - WIRES AAND B OF A rwlsTeD PAIR 

-'iI2: 

4'-3 
~. 

) 



IFlgNo:~· I Repro Size: ..". ?zr~ ! Oate: :.... ~ ~ . ~ b 

~) 

50-WAY SIGNAL 25·WAY 
PINS NAME PINS 
1 CODe GAOUND . 
2 CODE 0 PIN 18 
3 CODe 1 
4 CODe 2 PIN 1 PIN 34 
5 CODe 3 

8 TX DATA 2 
11 AX DATA (AI 3 0 0 

) 
12 AX DATA i8} # 0 0 PIN 1 
13 LOCAL LOOP 18 0 0 
15 TeST I 25 0 0 

0 1'6 REM.LOOP 21 0 0 
17 RI 22 0 0 0 
18 RX CLOCK (A) 17 0 0 0 
19 AX CLOCK (8) # 0 0 0 
20 TXCLOCK (A) 15 0 0 0 
21 TX CLOCK (8) 

0 0 0 # 0 0 
22 CLOCK 24 0 0 a 0 33 DTA 20 0 0 0 

) 
34 DSR (A) 6 0 0 0 
35 DSA (8) # 0 
36 ATS 4 
37 DCDI/ (AI 8 
38 DCD/I (8) # 

39 CTS (AI 5 PIN 17 PIN 50 PIN 25 
40 CTS (8) # 
41 DCE GROUND • PIN 33 

44 DTE GROUND 7 .• 

50 SPEED SEL 23 50-WAY OoTYPE CONNECTOR 25-WAY OoTYPE 

) (FEMALE) CONNECTOR (MALE) 

• - CONNECTED TOGETHER 

# - CONNECTED TO DCE GROUND 

(A).(B) - WIRES A AND BOF A T'v'VISTED PAIR . 
"121" 

4-4 

) 



IOate: , 

50-WAY SIGNAL 37,WAY 
PINS NAME PINS PIN 18 

PIN I I CODE GROUND 
2 CODE 0 PIN I PIN 34 
3 CODE I • 
4 CODE 2 
5 CODE 3 

0 0 
0 0 0 8 TX DATA 4 
0 0 0 ) I 1 RX DATA (A) 6 0 0 0 12 RX DATA (B) 24 0 0 0 13 LOCAL LOOP 10 0 0 0 15 TEST I 18 0 0 0 

0 16 REM.LOOP 14 0 0 0 17 RI 15 0 0 0 18 RX CLOCK (A) 8 0 0 0 0 0 19 RX CLOCK (B) 26 
0 0 0 

0 20 TX CLOCK (AI 5 0 0 0 21 TX CLOCK iB) 23 0 : 0 0 22 CLOCK 17 0 0 
0 

\',)9 
33 DTR 12 0 

0 34 DSR (A) 1 1 PIN 37 
35 DSR (B) 29 
36 RTS 7 
37 DCD/I (A) 23 PIN 17 PIN 50 38 DCDII (8) 32 
39 CTS (A) 9 PIN 33 
40 CTS (8) 27 50·WAY D-TYPE CONNECTOR 37·WAY D-TYPE 41 DCE GROUND 20 (FEMALE) CONNECTOR (MALE) 
44 DTE GROUND 19. 22. 25. 

) 30. 35. 37 
50 SPEEDSEL 16 

• - CONNECTED TOGETHER 

(A). (8) - WIRES A AND 8 OF A TVVISTED PAIR 

"(2120 

) 



I' 'l:I '''0: s:;p. r. I Repro Size: ze 17'~ 
'0# - - ~ - ---' \ _ :--

I Date: '- ~ ~ - i' ; 

50·WAY SIGNAL 34·WAY 
PINS NAME PINS PIN 18 

1 CODE GROUND • r 
2 CODE 0 PIN 1 PIN 34 
3 CODE 1 
4 CODE 2 
5 CODE 3 

) 17 RI J 0 0 0 I'" " 23 V.35 TX Cl.OCK IA) Y 0 0 0 G ~ 
24 V35 TX Cl.OCK 18) a 0 0 0 (5) (B) 

25 V.35 Cl.OCK IAI U 
0 0 0 CD 0 

26 V.35 CLOCK (8) W 
0 0 0 e Gj 
0 0 ~ Q 

27 V.35 RX DATA (A) R 0 0 0 e @ 

28 V.35 RX DATA IB} T 0 0 0 0 0 
29 V.35 TX DATAIA) P 0 0 0 ~ 0 

0 @ ~ 
30 V.35 TX DATA (B) S 0 0 0 e ~ 
31 V.35 RX Cl.OCK (A) V 0 0 0 0 (i) 

32 V35 RXCLOCK(8) X 0 0 0 0 0 

) 
33 DTR H 0 0 0 0 0 

0 0 0 0 
34 DSR (AI E 0 0 0 0 0 
35 DSR (8) # Q 0 0 0 
36 RTS C 

, <3 0 
37 DCDII (A) F I'.. / 
38 DCD/I (8) # 

39 CTS (AJ D PIN 17 PIN 50 
40 CTS (8) # 

41 DCE GROUND # PIN 33 

44 DTE GROUND B.# 
~ 

) 50· WAY O·TYPE CONNECTOR 34·WAY SQUARE 

• CONNECTED TOGETHER (FEMALE) CONNECTOR (MALE) 

# CONNECTED TO DCE GROUND 

(A). (8) - WIRES A ANO 8 OF A TWISTED PAIR 
-012' 

Iff:;) 

) 



AI ... ..... 
p~ DlVI 
L.No!GUAGI. .....,.. 
'10 _ 

I .. 

D""W"'Y~~ 

.lu .... 

2$.WAY SIOHA&. 
MALI HAME 

1 
2 
3 
4 
5 
6 
7 
a 
I 
10 
11 
12 
13 
14 
15 
16 
17 
18. 
11 
20 
21 
22 
23 
2~ 
25 

not connec:aed 
TXOATA 
RXOATA 
RTS .• 
CTS 
OSFI 
GROUND 
oeo 
not CIOMICtecI 
not-ccr.leCled 
not COI'InIc:IN 
not CIIInI'IeCIed 
not CICIIIr»CIed 
not CICII*1ICIed 
TXCLOCK 
not CIOrINCIed 
FIX CLOCK 
not CIOrINCIed 
not CDnnICIed 
OTR-
not conneaed 
RI 
not CIOrINCIed 
CLOCK 
TESTlNO 

__ .t_ 

2S-WAY 
nMA&.E 

2 
3 
4 
5 
6 
7 

• 

15 

17 

20 

22 

24 
25 

"'''UAI.:~ __ 

1 ~TICIII~: .'., 
I'IQ TIIU: ...... 1aC ~c.-__ .1~ 

DATI: _.,. 

PIN 1 

PIN 21 

zs,WAY OoTYPE 
CONNECTOIII (MALE) 

4-7 

PIH 1 

as-WAY OoTYPE 
COhWlCTOIil (FEMALE) 
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