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CHAPTER I 
INTRODUCTION 

1.1 SCOPE 
Chapter I provides general information and specifications. It describes how the module can be configured, 
and how it interfaces with the system bus and the serial data lines. Physical and funct ional descriptions are 
also included. 

1.2 OVERVIEW 
The DHYll is an LSI-II /Q-bus option. All future references lothe bus will be by the global term Q-bus. 
The specific terms Q 16, Q 18, or Q22 will be used where needed to identify versions with 16-, 18-, or 22-
bit addresses. 

1.2.1 General Description 
The DHV II option is an asynchronous multiplexer which provides eight full-duplex asynchronous seria l 
data channels on Q-bus systems. The option can be used in many applications. These include data 
concentration, terminal interfacing, and cluster controlling. 

The main features of the DHVII are as follows: 

• Eight full-duplex asynchronous data channels 

• Direct Memory Access (DMA) or single-character programmed transfers on transmit 

• Large 256-entry First-In-First-Out (FIFO) buffer for received characters, dataset status 
changes, and diagnostic information 

• 
• 
• 
• 
• 
• 
• 
• 

• 
• 

RS-423-NV.IO/X.26 and RS-232-C/V.28 compatible 

Full-duplex point-to-point or auto-answer dial-up operation 

Programmable split speed per line 

Total module throughput of 15000 characters per second 

Q 16, Q 18, and Q22 bus compatible 

Automatic now control of transmined and received data 

Self-test and background monitor diagnostics 

Programmable test facilities 

Single quad-height module (M3I04) 

All functions are programmable, except for device address and vector selection which are done 
by hardware switches on the module. 
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ontrol is provided on all eight chl?nels to allow autOrans\\er dj.al-up Operation Over the 
EnO~ghS:~~:d cTelephone Network (PSTN). SUitable modems to U!i>e thl f8clllt~· are the Ben models 
f~~~ lf 13, 212, orequivalent. The DHVI I can also be used for polnt·tOrpolnt operation Overprh·ate lines. 
Modem control is implemented by software In the host. 

The module provides DMA or single-character tramJers from the ~~t > tem to the serial hnes. A 256_ 
character FIFO buffer is provided for data reeel\ cd from the . enal Itn('~ 

By us ing microcomputers (referred to as PROC I and PROC 2 In thi manual), the DHVI I releases the 
host system from many of the data handling tasks. 

One 805 1 microcomputer eonuols DMA and single-character tran!<.ml~~lon\ from the ~OSt system tothe 
DHVII. A second 8051 controls four SC268 I Dual Um\ crsaJ )·nchronou!lo Recel\cr Transmillers 
(DUARTs) which carry out the seriaVparallel and parallel,'\erial conHr\lon of data. 

The DHVII carries ROM-baseddiagnoslics which are executed Indepe:ndently of the ho t. A ful l range of 
diagnostic programs is also available. 

A green LED gives me GOINO-GO status of the module. More detailed dla,.n<»tk infonnation is also 
made available tothe host system via the FIFO buffer. Loopbad te~t connecturs arC' a\ ailable for use with 
me system-based diagnostics. 

VO addresses and interrupt vectors for the module are selected on t\\O Dual In line (01 L) switchp8cks. 
All other DHVII functions and configurations are Pl'Oll'ammable. 

To prevent data loss at high throughput !e\els, the DHV II can be pros.rammed for automatic X-ON and 
X-OFF operation. 

1.2.2 Phys ica l Description 
J?e option is base~ on a. standard quad-height module (M31 0-,). TIlt la)out of thl module is shown in 
Figure I-I. The dImenSions are 21.6 cm x 26.5 cm (8.51 inche \ JO.-'-' lMche~) . 

The m~ule. is c,?nnected 10 the Q-bus via connectOr\ A and 8 . J I and )2 are connected to the 
communications hnes via BC05lrxx cables and H317 3-A di~tnbuuon panel . 

On Some bac~planes, jumpers WI (BIAK) and W2 (BDMG) extend the bU!i arant lOignai!. to the next 
module slot vIa connectors C and D. 

DIL switchpacks E58 and E43 select the device address and \ector addre of the module. 
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...,1 LOW CHANNELS (0-3) rr 
, lLll ___ ~J"' ____ -"; II DIAGNOSTIC Leo 

0 02 
BEAG CONNECTOR I 

I OUART SC2681 I I QUART SC2681 I (CHANNELS 213) (CHANNELS 01 1) 

I PROC 2 I I ~HZ I 80" 

HIGH CHANNELS (4-7) 

J2 

( BERG CONNECTOR 

I QUART SC2681 
(CHANNELS 6/7) 

3.8884 =1 I """" , 
MHI05C 8051 

ADDRESS ADDRESS AND 
SELECT veCTOR SELECT 

I E5B ~ "' 1 

I OUART SC2B81 
(CHANNELS 4/5) 

I 
I 

== 
~_o ~r~~_W_~ ~r .~_B ~r~_A~ 

BACKPlANE CONNECTORS 

W1 - INTERRUPT ACIC GAANT 
W2 - OMA GRANT } 

IN FOR H9270 AND H9275 BACKPlANES 
OUT FOR H9213 AND H9276 BACKPlANES 

Figure I- I M3I04 Module 
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1.2.3 Versions of ~H.VJ! ackages. and to allow installation in non-specified cabinets, 
To facilitate installallon In dlfTere)nt sy~m Pplied with one of three cabinet kits. Except for the length of 
the DHVII module (DHVII-M can sup 
the nat ribbon cables, the cabinet kits are the same. 

DHVII -M is made up of the following: 

• 
• 
• 

The module 
This technical manual 
Packaging. 

M3104 
EK-DHVII -TM 

The three cabinet kits are: 

• 
• 
• 

CK-DHVII-AA (21-inch cables): example or use, PDP-II/23S 
CK-DHVII-AB (I2-inch cables): example or use, MICro/ PDP-II 
CK-DHVII-AC (30-inch cables); example or use, PDP-I 1/23 PLUS 

Each kit is made up of: 

• 
• 
• 
• 
• 
• 

Two BC05lrxx cables (see NOTES) 
H325 line loopback connector 
H3277 staggered loopback connector 
Two H3173-A distribution panels (see NOTES) 
Mounting bolts and washers for H3173-A . 
Adapter plate (contained in CK-DHVII-AC) 

NOTES 

The H3J73-A distribution panels provide noise 
filtering and static discharge protection on the 
communications lines. 

BC05L-xx cables are supplied in different lengths 
for each kit The kits are specified in Seclion 2.2. 

DIGITAL does not supply a cabinet kit for 
installing the DHVII in non-FCC-compliant 
cabinets. 

The hardware is connected as in Section J .2.5. 

1.2.4 Configurations 

Figure J -2 shows some possible DHV II configurations. The posioon of the module on ~he bus 
(backplane) detennines its DMA and interrupt priorities. A guide to positioning is gi\len in Sect~on 2.4. 
Any or all of the data channels can be connected to a lenninal or to a data communications hne. 
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HOST SYSTEM BUS (022 OR LSll1) J 
PROCESSOR 

t 

DEVICE DEVICE r------- ---
LOCAL I REMOTE ---- --- -I 

I 
EQUIPMENT I EQUIPMENT 

I I I 
M3104 MODULE I I I 

I 1 I TelEPHONE OR REMOTE 
MODEM MODEM l-

I I TERMINAL 
DATACOMMS 

I I LINE I 

i I I B DATA CHANNelS 

I 
LOCAL I 

LOHV11 OPTION _I TERMINAL I ----- --
I 

TELEPHONE OR 

I- REMOTE ------ MODEM MODEM 

I DATACOMMS 
DHV11 

1 LINE 1 

L- ----
______ .J 

REMOTE 
PROCESSOR 

Q22 OR LSl l 1 BUS 

... " .. 
Figure 1-2 Example or DHVII Configuration 
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1.2.5 Connections . HVII Th include norma1 operating connections and test 
Figure 1·3 shows the connccuons for the D ',esc. 2 
connections. More detail is shown in Figure 2-3 In Section . , 

CABLE 

~ - NORMAL CONNECTION 
... "'" TEST CONNECTION 

40 PIN BERG 

-- ...... 

" " \ 
H3277 \ U' 
STAGGERED UA--~~ lOOPBACK 
TEST -
CONNECTOR / () 

/ V ...... __ ...... / 

/ ..-

NOTE: BeOSL·Ot:: 30.48 eM (12 INCHES) 
BeOSL" K:: 53.34 eM (21 INCHES) 
BC05l·2F", 76.2 eM (30 INCHES) 

Figure 1-3 DHVII Connections 

1.3 SPECIFICATION 

1.3.1 Environment Conditions 

• Storage temperature: DOC to 66"C (3rF to 151 °F) 
• Oper~ting te~p'crature: SoC 10 60"C (41 °F to 140' F) 
• Relaove humidity: 10% to 95% non-condensing 
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1.3.2 Electrical Requirements 

+5 V de + or - 5% at 4.25 A (typical) 
+12 V de + or- 20% at 520 rnA (typical) 

Negative 12 V dc is generated by a Switched Mode Power Supply (SMPS) circuit on the DHVII. It has 
the following specification: 

-1 1.85 V de + or - 7.25% at 400 rnA (maximum) 
Output ripple is 200 mV peak 10 peak at 36.7 kHz 

Loads applied to the Q-bus are as follows: 

Q-bus ac loads 
Q-bus de loads 

1.3.3 Performance 

2.9 ac loads 
1.0 dc loads 

1.3.3.1 Data Rates - Each channel can be programmed to operate at one of a number of speeds. If 
needed, the transmission and reception rates can be different (split speed). Table I-I shows the data rates 
which are possible. The maximum rate per channel is 38400 bits per second (bits/ s). 

The eight serial channels are implemented with four DUART ICs (Integrated Circuits). Channels are 
paired as follows: 011, 213, 4/5, 617. Because of the method of data rate generation, all transmit and 
receive rates for a DUART channel-pair must be in the same group (A or B). 

Table I-I DHVll Data Rates 

Speed (Bits/') Groups 

50 A 
75 B 

110 A and B 
134.5 A and B 

150 B 
300 A and B 
600 A and B 

1200 A and B 

1800 B 
2000 B 
2400 A and B 
4800 A and B 

7200 A 
9600 A and B 

19200 B 
38400 A 

Data rate se lection is covered in Chapter 3 (Programming). 
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Circuit No. 

118 
120 
119 
121 
122 

Function 

Transmitted backward channel data 
Transmit backward channel line signal 
Received backward channel data 
Backward channel ready 
Backward channel received line signal detector 

1.4.2.2 Serial Data Format _ Serial characters are made up of a coded sequence of bits which are 
enclosed between a start and a stop signal. The start signal is always 1 bit long but the stop signal is 
programmable to I, 1.5, or 2 bits. The duration of a bit is dependent on the selected data rate. 

Character codes may be 5, 6, 7, or 8 biLS long, optionally followed by a parity bit. Parity can be 

programmed as even, odd, or no parity. 

On serial data channels controlled via the DHV II , the data line is held marking when inactive. Transferof 
each character begins with a start bit (space) and ends with onc or more stop bits (mark). 

Figure 1-4 shows the reccption of an 8-bit character with parity. The Least-Significant Bit (LSB) of the 
character code is transmitted first. If another character is not ready for transmission, the line will stay 
marking. The figure shows I , 1.5, and 2 stop biLS. 

NOTE 

This description applies to signals at the DUART 
pins. Signals measured on the interchange circuits 
will have the opposite polarity to those shown. 

The ~ata rate clock which times the serial data, is 16 times the programmed data rate. Arrows show when 
the bits are tested for polarity. 

8 OATA BITS 
(r _________ A , 

j j j j j j j j 
MARK + 1-- -+--. I 
SPACE -

I 
START BIT 

lS8 FIRST MSB lAST PARITY BIT STOP BITS 

Figure 1-4 Serial Character Formal 

The DHVII allows the following serial character fonnals: 

• Characters of 5 6 7 or 8 b' . h . Ch ' " . Its. Wit or without parity and with 1 Slap bit 
• Characters of 6, ~ , or ~ bits With or without parity and with 2 stop bits 
• aracters of 5 bits with or without parity and with 1.5 stop bilS. 
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1.4.2.3 Line Receivers - The serial line receivers used in this module are 9637AC or equivalent. 
They convert the EIA input signals to TTL levels suitable for the DUARTs. 

Signals are inverted by the receivers. 

1.4.2.4 Line Transmitters - The serial line transmitters used in this module are 9636AC or 
equivalent. They convert TTL level signals from the DUARTs to EIA levels on the data lines. 

Signals are inverted by the transmitters. 

1.4.2.5 Speed/ Distance Considerations - The maximum data rate which can be used on a line 
depends upon a number of factors. These are: 

I. The characteristics of the line transmitters and receivers 
2. The characteristics of the seria l cable (or link) 
3. The length of the cable 
4. Noise (interference) which affects the line. 

A 'speed against distance' table for typical conditions is provided in Section 2.6.6. 
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Figure 1·5 DHVII Functional Block 
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1.5 FUNCTIONAL DESCRIPTION 

1.5.1 Control Function 
In the DHVll module (Figure 1-5), data is transferred by three methods: 

I. 

2. 

3. 

By DMA. Blocks of data are transferred from system memory to the serial interface. DMA data 
is routed via the bus receivers, PROe I, the RAM, and PROC2. 

In the non-DMA mode, single characters can be transrerr~d from the host system to the serial 
interface. The route for single characters is via the bus receivers, the RAM, PROel, the RAM. 

and PROC2. 

Single characters can be transferred from the serial interface to the hO,st system. The route for 
received characters is via PROC2, the FIFO buffer, and the bus dnvers. 

At the center of the control section is a 1 K-word RAM. By writing control words to registers in the RAM, 
the host can indirectly configure and command the module. The host can also write data bytes to registers 

in the RAM. 

Two microcomputers (PROC I and PROC 2). which contain their own programs in internal ROM. scan 
the RAM in order to detect a new configuration. or data to be u-ansferred. They also write status 
information to the RAM. which can then be read by the host. 

PROC 2 configures the DUARTs as instructed. and transfers transmit and receive data between the 
RAM and the DUARTs. Received characters are written to FIFO addresses provided by FIFO control. 

Among other functions, PROC I controls DMA actions. UsingDMA information providedbythehosl.il 
starts DMA circuits which control each DMA transfer. PROC I keeps track of DMA addresses and 
character count, and reports to the host when the block has been transferred. 

Both microcomputers execute background diagnostics when not busy with other tasks. 

1.5.2 Q-Bus Interface 
The pHV II m~ule is considered by the host systcm as a number of 1/0 ports. The bus drivers and 
receIVers recogOlze DHVII addresses and allow the host to access the FIFO buffer and the registers. 
When the FIFO buffer is being read, FIFO control provides the read addresses. 

Standard DIGITAL LSI protocol, interrupt. and DMA integrated circuits (ICs) control the interface. 

Module address switc~es are connected to comparators in the bus driver/ receiver ICs. When an 1)0 
addr.e~s from the host IS the same as the address on the switches. the DHVII responds to the host. On 
recelvmg the response, the host proceeds with the transaction. 

yector address switches ~re also c0!lnected to the bus drivers. These allow the DHV II to supply twO 
mterrupt vectors (transmit and receive) to the host during an interrupt acknowledge sequence. 

1.5.3 Serial Interfaces 
Eight full-duplex serial interfaces are provided by four DUART Th IC lied b PROC 2 are 
configured as needed b the h T . s. ese s, contro y '. 
When a recei ed h Y .ostsystem. hey carry out the senaVparallel and paralleVserialcomersloo. 

v c aracter IS assembled PROe 2 is interrupted. 

b~~~altu~i~rr~;t~~h~~~~rso~iin~ ror each channel is polled by PROe 2. If programmed to do so, the 
the device registers. m em status to the host. Such reports are made via the FIFO buffer and 
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2.1 SCOPE 

CHAPTER 2 
INSTALLATION 

This chapter contains information on how to prepare and install the DHV I I option. It contains sections 
on the following: 

• 
• 
• 
• 
• 
• 

Device and vector address selection 
Rules for backplane positioning 
Recommended cables 
Test connectors 
Floating address and vector assignment 
Testing after installation. 

2.2 UNPACKING AND INSPECTION 
There are a number of versions ohhe DHVIl , all of which are based on the module kit DHVII-M. This 
may be ordered with one of the lhree cabinet kits listed below. Examine all parts for physical damage. 
Report damaged or missing items to the shipper and the DIGITAL representative. 

DHYII -M 

DHYII-AP 

M3I04 + EK-DHYII-TM 
(field upgrade base option) 

System integrated DHVII 
(DHVII-M + appropriate cabinet kit) 

Field Upgrade Cabinet Kits 

CK-DHYII -AA PDP- I I/23S systems 
CK-DHYI I-AB MicroPDP-11 and MicroVAX systems 
CK-DHYII -AC PDP- l 1/23+ systems 

Contents 

H325 Single line Joopback 
H3277 Staggered loopback 
H3173A 4- line 25-way distribution panel 
BC05lriK 40-way ribbon cable. 21 inch 
BC05lrOi 40-way ribbon cable, 12 inch 
BC05lr2F 40-way ribbon cable, 30 inch 
74-28684-01 Adapter plate 
90-06021-0 I Boll 
90-06633-00 Washer 

2- 1 
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2.3 INSTALLATION CHECKS 

2.3.1 Address Switches . n switch acks E58 and E43. The location of these switchpacks 
The device address for th~ DHVl1 IS set °h th~ arsettiog the device address on the switchpacks. The 
is shown in Figure 2-1. Figure 2-2 shows t e rt7760440s 
example shown is for a Q22-bus address 0 . 

. . d' P' 2 2 '{ can be seen that switches 5 and 8 on switchpack E58 must 
From the infonnatlon coolame m 19ure - 1 
be set to ON for the example shown. 

11 I( 
'iI I( 0 ( \ 
I r 

[ II I I ] I I 

I I DO I I 
JUMPERS Wl AND W2 ARE REMOVED FOR TYPE H9276 
AND H9273 BACKPLANES AND INSTALLED FDA TYPE 
H9275 AND H9270 BACKPLANES 

Essl J IE03 

W2=~Wl 

Figure 2-1 Location of Switchpacks 

Use the following method to set the device address. 

1. Define the octal address. This mayor may not be the factory default., and will depend upon what 
other devices are contained within this system configuration. Refer to Table 2-4 forinfonnation 
on floating device address assignments. 

2. Convert the octal address to a binary bit pattern. You can write this pattern on Figure2-2, in the 
blank character line left for this purpose. 

3. Relate the binary address to the switches on the switchpacks, and set switches to ON where 
they relate to binary 1. 
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• 

SEE NOTE 

LEGEND 

D . SWITCH OFF (binary 0) 

I SWITCH ON (binary 1) 

Q.8US ONLY 
NOT ON UNIBUS 

AS ALL ONES 

SWITCH PACK E58 

2345678 

~~~~I~~I 

PART OF 
SWITCH PACK E43 

EXAMPLE 
SETTING 
= 17760440 

DECODEO 
I 

81T No. 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

DEVICE 
ADDRESS 

NOTE: 

7 

USE THE 8LANK Raw TO 
PENClL·IN THE ADDRESS 
PATIERN YOU NEED 

2.3.2 Vector Switches 

wo
• , 0 7 

0 0 
0 0 
0 , 
0 , , 0 , 0 , , , , 

Figure 2~2 Setting the Device Address 

0 o 0 , o , 

0 o 2 , o 3 
0 o 4 , o 5 
0 o • , o 7 

During an interrupt acknowledge sequence, the DHVII returns a 7-bit interrupt vector to the host Thesix 
high-order bilS of thi s vector are derived from the settings of the last six switches of switch pack E43. The 
location orthis switchpack is shown in Figure 2- 1, Figure 2~3 provides an example of these switches set to 
an address of3008. From the information in Figure 2~3 it can be seen that switches 4 and 5 must be set to 
ON for the example shown. 
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You can use the following method to set up the vector address. 

1. Define the octal address. This mayor may not be the factory default. Refer to Table 2-5 for 
infonnation on floating vector address ass ignments. 

2. Convert the octal address to a binary bit pattern. You can write this pattern on Figure 2-3 in the 

blank line left for this purpose. 

3. Relate the binary address to the switches on the switchpack, and set switches to ON where they 

relate to binary 1. 

LEGEND o .. SWITCH OFF (binary 0) 

I .. SWITCH ON (binllry 1) 

PART OF 
SWITCHPACK E43 

3456 7 8 

011000 EXAMPLE 
SETTING 
.300 

•• ___ INT ERPRETED __ ~.JI-T-ii-T-i-j, DECODED 
AS ALL ZEROES I I BY DEVICE 

I . -

SEE NOTE 

BIT No. 15 I. 13 12 " 10 O. 08 07 06 OS 04 03 

'---" . ,''------' L----' \ -
o o o \, I> 

\ , VECTOR 
ADDRESS: BOTH GROUPS IDENTK:AL 

NOTE: 

USE THE BLANK ROW TO 
PENCll·IN THE ADDRESS 
PATTERN YOU NEED 

ON SWITCH PACK E43 
SWITCH 2 IS NOT USED 

, 
0 
0 
0 
0 
1 
1 
1 
1 

\ / 
\ 
,/ -
0 
0 
1 
1 
0 
0 
1 
1 

, 
0 
1 
0 
1 
0 
1 
0 
1 

Figure 2-3 Setting the Vector A ddress 

2.3.3 Backplane 

• 0 
• 1 

- 2 
- 3 
. 4 -. 
- 6 
- 7 

02 

J \ 

01 00 

. 
o 

, 

2.3.3 . 1 Connection to the Q Bus- The DHVII . . connection is made vi a the AB C d D d mterfaces with the system via the Q-bus. The pbysical 
, , , an e ge connectors on the module. 

Bus signals, their categories, functions and pin d " .. , eS lgnauon are listed to T able 2- 1. 
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Table 2·1 DHVll Bus Connections 

Category Signal Function Pin Number 

Datal Address BDALD.L - l.L Datal Address Lines AU2 - AV2 
BDALl.L - 15.L BE2 - BV2 
BDALI6.L- 17.L ACl- ADI 
BDALIB.L - 21.L BCI-BFl 

Data Control BDOUT.L Data Output Strobe AE2 
BRPLY.L Reply Handshake AF2 
BDlN.L Data Input Strobe AH2 
BSYNC.L Synchronize Strobe AJ2 
BWTBT.L Write Byte Control AK2 
BBS7.L VO Page Select AP2 

Interrupt Control BIRQ.L Int. Req. Level 4 AL2 
BIAKl.L Int. Ack. Input AM2 
BIAKO.L Int. Ack. Output AN2 

DMA Control BDMRL DMA Request ANI 
BDMGl.L DMA Grant Input AR2 
BDMGO.L DMA Grant Output AS2 
BSACK.L Bus Grant Acknowledge BNl 

System Control BINIT.L Initialization Strobe ATI 

Power Supplies +5 V DC Volts AA2-DA2 
+12 V DC Volts BD2 

Grounds GND Ground Connections AC2 - DC2 
GND Ground Connections AT! - DT! 
GND Ground Connections AJI - BJl 
GND Ground Connections AMI - BMI 

2.3.3.2 Bus Grant Continuity Jumpers - Backplanes su itable for DHVII fall into two groups: 

Q/CD -
Q/Q -

Q-bus on A and B connectors, user-defined signals on C and 0 
Q-bus on A and B, and C and 0 connectors. 

In Q/ CD backplanes, bus grant signals pass through each installed module via the A and B connectors of 
each bus slot. 

Q/Q backplanes are designed so that two dual-height options can be installed in a quad-height bus slot. 
The Q-bus lines are routed as follows: 

AB, first slot 
CD, first slot 
CD, second slot 
AB, second slot 

2-5 
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By assuming that all interrupts are raised at the same time, the system designer can check his priority 

sequence as for DMA requests. 

2.5 MODULE INSTALLATION 
Once the backplane position of the D HV 11 has been defined, the module can be installed and the 

backplane checked with a testmeter. 

CAUTION 

Switch off power before inserting or removing 
modules. Be careful not to snag module components 
on the card guides or adjacent modules. 

Q uu Ji __ ----~1_---'·'NA 
• 

NOTE: 

REO I 
TOA 

REO LINE 

~ - NORMAL CONNECTION 
.... - TEST CONNECTION 

REO I 
TOA ..... , 

..... 
" \ REO LINE 

H3211 \ lJ\ TO A 

STAGGERED u~-LOOPeACIC - J I 
TEST -- J2 
CONNECTOR ri. 

./ ' ~ --- / 
_ ,/ REO LINE 

BC05l-01. 30.48 CM (12 INCHESI 
BC05l·U:_ 53.34 CM (21 INCHESI 
BC05l-2F - 76.2 CM 130 INCHES) 

LINE 

CHANNELS 
0-3 

25 PIN 0 lYPE 

.., 
} 

CHANNElS 

LOOPBACIC TEST 
CONNECTOR 

Figure 2-5 DHVII Installation 
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I. Connect the BC05L cables to JI and 12. Figure 2-5 shows how the parts of the option connect 
together. 

2. Install the module in its correct backplane position as defined in Section 2.4. 

3. Check that +5 V is present between AA2 and ground. 

4. Check that + 12 V is present between BD2 and ground. 

2,6 CABLES AND CONNECTORS 

2.6.1 Distribution Panel 
Each H3173-A distribution panel adapts one of the DHVII 's berg connectors to four subminiature D
type RS-232-C connectors. Noise filtering is provided on each pin of the RS-232-C connectors. This 
reduces electromagnetic radiation from the cables. It also provides the logic with some protection against 
static discharge. 

Figure 2-6 shows the layout and Figure 2-7 shows the circuit There is no CCnT equivalent of ElA 
circuit AA (protective ground). TheO-ohm link WI can be removed to disconnect this circuit as needed. 

Table 2-2 is for two distribution panels. Information in parentheses applies to channels 4 to 7. 

METAL PLATE 

ILTEREO D-l'YPE /)(4 1 

SCREWLOCK /)(81 PCB 

l-i~I'~~'::-':O::):.r:\\ ==F=~~JI(;-;:J::./h Jl THREADED 

~ ci ..i. INSERT ()(4) 

r=-- .i. - -' -~hl-- -- -----IIl--lt----~g~t32 lp¢ 9 J2 90-06021-01 

WI 

~~ _ i _--.!d-e-+--: _ 
J3 

__ BERGIJ5) 
'---

J4 

2.62cm 

j
' (1 .03 110) 

5.24cm (2.06210) 

NOT DRAWN TO SCALE 
6.60cm (2.60In) 

OIl"" 

Figure 2-6 H3173-A Layout 
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The following is an example of the use of Table 2-2. 

Signal TXDO is the Transmitted Data line for channel O. Its CCITT circuit number is 103. It is connected 
to J5 pin B on the H31 73-A for channels 0 to 3. 

Signal TXD4 is the Transmitted Data line for channel 4. Its CCITT circuit number is 103. It is connected 
to J5 pin B on the H3173-A for channels 4 to 7. 

J5 Jl J5 J3 

~ 
,-- ~ 

,--, 
A SIGNAL GROUND 7 1 

B TRANSMIT DATA 0/4 2 V DATA CARRIER DETECT 216 8 

C RECEIVE DATA 0/4 3 Z DATA SET READY 216 
, 

0 DATA TERMINAL READY 0/4 20 AA • 
E RING INDICATOR 0/4 22 BB REQUEST TO SEND 216 4 

F CLEAR TO SENO 0/4 5 CC CLEAR TO SEND 216 5 

H REQUEST TO SEND 0/4 4 DO RING INDICATOR 2/6 22 

J EE DATA TERMINAL READY 216 20 

• 
K DATA SET READY 0/ 4 

, FF RECEIVE OATA 2/6 3 

L DATA CARRIER DETECT 0/ 4 B HH TRANSMIT OATA 2, 6 2 

1 JJ SIGNAL GROUND 7 

- ~ 

~ ~ 
M SIGNAL GROUND 7 1 

N TRANSMIT DATA 1/5 2 KK DATA. CARRIER DETECT 3/7 8 

p RECEIVE DATA 1/5 3 LL DATA SET READY 3/1 • 
R DATA TERMINAL READY 1/5 20 MM • 
5 RING INDICATOR 1/5 22 No!' REQUEST TO SEND 3/1 4 

T CLEAR TO SEND 1/5 5 ':' CLEAR TO SEND 317 5 

U REQUEST TO SEND 1/5 4 RR RING INOICA.TOR 3/1 22 

v • ~ DATA TERMINAL READY 317 20 

W DATA SET READY 1/ 5 6 '.:!: RECEIVE DATA 3/1 3 

X DATA CARRIER DETECT 1/ 5 B UU 
~ 

TRANSMIT OATA 3/7 2 

1 VV SIGNAL GROUNO 7 

'- "-" -

-1. WI 

-=- PROTECTIVE GROUND 

-. 
Figure 2-7 H 3 173-A Circuit Diagram 
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Table 2·2 H3173·A Connections 

Signal Name Circuit No. 15 Pin No. 

SIG GNO 0(4) 102 I-A (2-A) 
TXDO(4) Transmitted Data 103 1-8 (2-8) 
RXDO(4) Received Data 104 I·C (2-C) 
OTR0(4) Data Terminal Ready 108/2 1·0 (2-0) 
R10(4) Ringing Indicator 125 I-E (2·E) 
CTS0(4) Clear to Send 106 I-F (2-F) 
RTS0(4) Request to Send 105 I-H (2-H) 
OSR0(4) Data Set Ready 107 I-K (2-K) 
OCDO(4) Data Carrier Detected 109 I·L (2-L) 

SIGGNO 1(5) 102 I-M (2-M) 
TXDI (5 ) 103 I-N (2-N) 
RXO I(5) 104 I-P (2-P) 
OTRI (5) 108/2 I· R (2-R) 
R1 1(5) 125 I-S (2-S) 
CTSI (5) 106 I·T (2·T) 
RTSI (5) 105 I-U (2-U) 
OSRI (5) 107 I-W (2-W) 
OCOI (5) 109 I-X (2-X) 

OC02(6) 109 I· Y (2-Y) 
OSR2(6) 107 I-Z (2-Z) 
RTS2(6) 105 1-88 (2-88) 
CTS2(6) 106 I-CC (2·CC) 
RU(6) 125 I-DO (2-00) 
OTR2(6) 108/2 I-EE (2-EE) 
RXD2(6) 104 I-FF (2-FF) 
TXD2(6) 103 I-HH (2·HH) 
SIG GND 2(6) 102 1-) ) (2·JJ) 

OCD3(7) 109 I-KK (2-KK) 
OSR3(7) 107 I·LL (2·LL) 
RTS3(7) 105 I-NN (2-NN) 
CTS3(7) 106 I-PP (2-PP) 
R1 3(7) 125 I· RR (2· RR) 
DTR3(7) 108/2 I-SS (2-SS) 
RXD3(7) 104 I-IT (2-IT) 
TXD3(7) 103 I· UU (2-UU) 
SIG GND 3(7) 102 I-VV (2-VV) 
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2.6.2 Staggered Loopback Test Connector H3277 
(See Figure 2-8.) The H3277 test connector is used during diagnostic tests. It allows all channels t be 
tested. Using this connector, you can trace a channel fault to one of twO channels. ° 

"' 
TXOO • I 

" 
RXD2 

HH 
TXD2 

I C 
RXOO 

D~ 00 

Z 
DSA2 

': :::! 
~ ::! 

N 

n 

uu 

p 

TXO' 

RXOJ ! 
TXOJ 

RXO' t 

:: :;::! 
: ::~! 
: :: I 
N: ::, I 

J2 

TXDA 

f • 
RX06 

" TXOB 

f 
HH 

RXO< C 

~D 00 

os,. 
Z 

TXOS 
N 

f RXD1 n 
np' 

f L ....!!RX!5l01l.'---_ ~u 

~: t:::: .. !:: ~N 
x 

iii iii 
g C 

~ 

z z 

A A 
If Ii 
~ ~ • z z 
E < 
~ ~ 

'-. ~ J> 

Figure 2-8 Staggered Loopback Test Connector 
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2.6.3 Line Loopback Test Connector H325 
This connector is shown in Figure 2·9. It can be used during diagnostic tests to trace a fault to a single 
channel. 

CCITINo. 

103 

10. 

105 

106 

109 

107 

108.2 

125 

NAME 

NOT USED 

NOT USeD 

NOT USED 

NOT useD 

NOT USED 

TXO 

RXO 

RTS 

CTS 

DCO 

NOT useD 

OSR 

OTR 

RI 

PIN 

2' 

B 17 

11 

12 "I 
2 

3 "I 
• 

~ 
,. 
6 

20 

22 

W1 

W1 
.-CJ-

O
· fr· .•... . ..... ' 110 
) \\ •• •• •••••••• I I 

H325 

PHYSICAL ARRANGEMENT 

Wl IS PERMANENTLY IN 
FOR DHV11 TESTING 

CONNECTIONS 

Figure 2-9 Line Loopback Test Connector 

... " .. 

2.6.4 Null Modem Cables 
Null modem cables are used for local RS-232-C connection. Because of Federal Communications 
Commission (FCC) regulations, the cable specifications for the United States and Canada are different 
from those for non-FCC countries. Other countries may also have similar ElectroMagnetic Interference 
(EMI) control regulations. EMC/ RFI shie lded cabinets (see glossary) are now available for systems 
which conform to FCC requirements. 
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Recommended null modem cables are as follows: 

I . BC22D (for EMC/ RFI shielded cabinets) 

• 
• 
• 

Round 6-conductor fully shielded cable to FCC specification 
Subminiature 25-pin D-type female connector moulded on each end 

Lengths available: 

BC22D-1O 
BC22D-25 
BC22D-35 
BC22D-50 
BC22D-75 
BC22D-AO 
BC22D-B5 

_ 3.lm ( IOtl) 
_ 7.62 m (25 tI) 
_ 10.72 m (35 tI) 
_ 15.24 m (50 tI) 
_ 22.9 m (75 tI) 
_ 30.48 m ( 100 ft) 
_ 76.2 m (250 tI). 

2. BC03M 

• 
• 

• 

• 

Round 6-conductor (three twisted pairs), each pair shielded 

Cables over 30.48 m (100 ft) have a 25-pin subminiature D-type female connector atOOt 
end. The other end is untenninated for passing through conduiL 

Cables 30.48 m (100 ft.) and less have a similar connector at each end. 

Lengths available: 

BC03M-25 
BC03M-AO 
BC03M-B5 
BC03M-EO 
BC03M-LO 

- 7.62 m (25 tI) 
- 30.48 m ( 100 ft) 
- 76.2 m (250 tI) 
- 152.4 m (500 ft) 
- 304.8 m (1000 ft). 

3. BC22A 

• Round 6-conductor cable 
• Subminiature 25-pin D-type female connector moulded at each end 
• Lengths available: 

BC22A-10 
BC22A-25 

- 3.lm(IOtl) 
- 7.62 m (25 tI). 

thCabl~s of groups 1, 2, an.d 3 are all connected as in Figure 2-10. The cables are not poIanzed and can 
erelore be connected either way. 
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PIN PIN 
NUMBERS NUMBERS 

1 0 PROTECTIVE GROUND PROTECTIVE GROUND 
0 1 

2 0 
TRANSMITTED DATA RECEIVED DATA 

0 3 

3 0 
RECEIVED DATA TRANSMITTED DATA 

0 2 

7 0 
SIGNAL GROUND SIGNAL GROUND 

0 7 

6 0 
DATASET READY DATA TERMINAL READY 0 20 

20 0 DATA TERMINAL READY DATA SET READY 
0 6 

-.' '.0 

Figure 2-10 Null Modem Cable Connections 

2.6.5 F ull Modem Cables 
Recommended fu ll modem cables are as follows: 

I. BC22F (for EMC/ RFI shie lded cabinets) 

• Round 25-conductor fully shielded cable 
• Subminiature 25-pin D-type female connector on one end, male connector on the other 
• Lengths available: 

BC22F-10 
BC22F-25 
BC22F-35 
BC22F-50 
BC22F-75 

- 3.1 m(lOft) 
- 7.62 m (25 tI) 
- 10.72 m (35 ft) 
- 15.24 m (50 ft) 
- 22.9 m (7S ft) 

2. BC05D 

• 
• 
• 

Round 25-conductor cable 
Subminiature 25-pin D-type female connector on one end, male connector on the other 
Lengths available: 

BCOSD-IO 
BCOSD-2S 
BCOSD-SO 
BCOSD-60 
BCOSD-AO 

- 3.1 m(IOI\) 
- 7.62 m (2S 1'1) 
- IS.24 m (SO 1\) 
- 18.6m(601\) 
- 30.48 m (100 ft). 

CAUTI ON 

In some countries, protective hardware may be 
needed when connecting to certain li nes. Refer to 
the national regulations before making a connection. 
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I Length RelationshipS ... 
2 6 6 Data Rate to Cab edt ate/cable length charactensucs as m Table 2-3, Cablesoflen&tl. 

AI
· I·the recOJTUTlended cableS,hasve uaa 

nsr 2 6 4 and 2.6.5 will have to be speciaUy made. A suitable .. 
th otedm ec 0 .' 

different from o~e qu 's Belden type 8177. 
FCC cable for thIS purpose I 

2 3 
Data- Rate/Cable- Length Relationships 

Table • 
Cable Leng.h 

Data Rate 
Cable Length 

(Me.ers) (Fee.) 
(BilS/ S) 

110 
300 

1200 
2400 
4800 
9600 

914 3000 
914 3000 
152 500 
152 500 
76 250 
76 250 

NOTE 

Cables longer .han 15.24 m (50 0) or with ~ ,0LBI 
capacitance greater than 2.5 nanofarads \lolatt 
RS.232.C and V.28 specifications. 

CAUTIO 

RS-232-C is meant for local communication. 
Communication devices can be dama&ed b) induced 
high voltages. You can usually minimize the e 
voltages by limiting the tOl81 cable len&lh co 100 m 
(300 feet), or by installing urge-limitinc dc, icts. 
Do not run the cable outdoors. Keep low-\oll.lt 
data wiring away from IC power winn" as requiml 
by electrical codes of practice. 

2.7 MULTIPLE COMMUNICATIO S OPTIO 

2.7.1 Floating Device Addresses 
On UNIBUS and Q-bus sySlems. a band of addre ses (x .. 600 I 0. 10 x .. 63776 1 III IheUIP'K 
assigned as floating address space (xxx means all top addrc bllS - I). 

-
-

Options which can be assigned noating device addre.s e.s are Ii ted m Table 2-4 nus table p i 
sequence of addresses for both UNIBUS and Q-bu$ option 

Having one list allows us to use one set of configurauon rulu and ooc ooof~ proar-. 
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Table 2-4 Floating Device Address Assignments 

Rank Device Size Modulus 
(Decimal) (Octal) 

I DJlI 4 10 
2 DHII 8 20 
3 DQII 4 10 
4 DUll , DUYII 4 10 
5 DUPII 4 10 
6 LKIIA 4 10 
7 DMCII / DMRII 4 10 (DMC before DMR) 
8 DZII / DZYII, 

DZSII , DZ32 4 10 (DZ II before DZ32) 
9 KMCII 4 10 

10 LPPII 4 10 
I I YMY21 4 10 
12 YMY31 8 20 
13 DWR70 4 10 
14 RLII , RLYII 4 10" 
15 LPAII -K 8 20 " 
16 KWII-C 4 10 
17 Reserved 4 10 
18 RXII / RX21I, 4 10 " 

RXYII / RXY21 (RXII before RX211) 
19 DRII -W 4 10 
20 DRII -B 4 10 •• 
21 DMPII 4 10 
22 DPYII 4 10 
23 ISBI I 4 10 
24 DMYII 8 20 
25 DEUNA 4 10" 
26 UDA50/ RQDX 2 4 " 
27 DMF32 16 40 
28 KMSII 6 20 
29 YSlOO 8 20 
30 TU81 2 4 
31 KMYII 8 20 
32 DHYII / DHUII 8 20 

• The first device or this type has a fixed address. Any extra devices have a noating address . 

.. The first two devices or this type have a fixed address. Any extra devices have a noating address. 

NOTE 

DZll ·E and DZII·F are treated as two DZI Is. 

When there are no previous floating address 
space options in a system, the address of the first 
DHVll installed will be 7604408. 
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O
· fth t are o;ven addresses in sequence, so all DZVlls have addresses higher than eVlces 0 e same ype C>" 

DUVlls and lower than RL VII s. 

Th I S· (0 . all ,·n Table 2·4 shows how many words of address space are needed for each e co umn Ize eClrn .' . d 
d . Th I Modulus (Octal) is the modulus used for startJng a dresses. For example, devices 

evtce. e co urnn h· h· I . I flO Th I . ·th t I od lusoflOmuststartatanaddress w Ie Isamutlpeo 8· esameruels usedlO 
WI anoe am u . d' 
select a gap address after an option, or for a nonexistent eVlce. 

The address assignment rules are as follows. 

I. Addresses, starting at 177600 lOs. are assigned according to the sequence of Table 2-4. 

2. Option and gap addresses are assigned according to the octal modulus as follows: 

a. 

b. 

c. 

d. 

Devices with an octal modulus of 4 are assigned an address on a 48 boundary (the two 
lowest-order address bits = O) 

Devices with an octal modulus of) 0 are assigned an address on a lOS boundary (tbe three 
lowest-order address bits = O} 

Devices with an octal modulus of20 are assigned an address on a 20S boundary (the four 
lowest-order address bits = 0) 

Devices with an octal modulus of 40 are assigned an address on a 40S boundary (the fi\'e 
lowest-order address bilS = 0) 

3, Address space equal to the device's modulus must be allowed for each device whicb is 
connected to the bus 

4, A I-word gap, assigned according to rul e 2, must be allowed after the last device of each t)-pe. 
This gap could be bigger when rule 2 is applied to the following rank 

5. A I-word gap. assigned according to rule 2, must be allowed for each unused rank on the list if I 
device with a higher address is used. This gap could be bigger when rule 2 is applied to the 
following rank. 

Ifextra devices are added to a system, the floating addresses may have to be reassigned in agreement "i\h 
these rules. 

In th.e following example, a brief deSCription of address assignment is given. Note that lhe list includes 
floabng vector addresses. These are explained in Section 2.7.2. 

Example: One DUVII . one RLVll . and two DHVlls 

Address (Octal) 

xxx60010 
xxx60020 
xxx60030 
xxx60040 
xxx60050 

OJII gap 
HII gap 
OQ II gap 
DUVII 
OUVII gap 
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Address (Octal) 

xxx60060 DUPII gap 
xxx60070 LKIIAgap 
xxx60100 DMCII gap 
xxx60110 DZYII gap 
xxx60 120 KMCII gap 

xxx60130 LPPII gap 
xxx60140 YMY21 gap 
xxx60160 YMY31 gap 
xxx60170 DWR70 gap 
xxx60200 RLYII 

xxx602 10 RLYII gap 
xxx60220 LPA II -K gap 
xxx60230 KWII -C gap 
xxx60240 reserved gap 
xxx60250 RXYII gap 

xxx60260 DRII -W gap 
xxx60270 DRII -Bgap 
xxx60300 DMPII gap 
xxx60310 DPYII gap 
xxx60320 ISBII gap 

xxx60340 DMYII gap 
xxx60350 DE UNA gap 
xxx60354 UDASO gap 
xxx60400 DMF32 gap 
xxx60420 KMSII gap 

xxx60440 YSIOO gap 
xxx60444 reserved 
xxx60460 KMYII gap 
xxx60500 1st DHYII 
xxx60520 2nd DHYII 

xxx60540 DHYII gap 

Vector 

310 

320 
330 

The first floating address is xxx600 I O. As the DJ II has a modulus of lOs, its gap can be assigned to 
xxx60010. The next available location becomes xxx60012. 

As the OHII has a modulus of20s, it cannot be assigned to xx600 12. The next modulo 20 boundary is 
xxx60020, SO the OHll gap is assigned to this address. The next available location is therefore 
xxx60022. 

A OQII has a modulus of lOs. It cannot be assigned to xxx60022. Its gap is therefore assigned 00 

xxx60030. The next available location is xxx60032. 

A OUVII has a modulus of lOS . hcannot be assigned to xxx60032. It is therefore assigned to xxx60040. 
As the 'size' of OUV II is four words, the next avai lable address is xxx60050. 
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There is no second DUVII so a gap must be left to indicate that there are no more DUVlls. As 
xxx60050 is on a lOs boundary, the DUVII gap can be assigned to this address. The next available 
address is xxx60052. 

And so on. 

2.7.2 Floating Vectors 
Addresses between 300s and 774S are designated as the floating vector space. These addresses are 
assigned in sequence as in Table 2-5. 

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: 

I. Each device occupies vector address space equal to ' Size' words. For example. the DLVII-J 
occupies 16 words of vector space. Ifits vector was 3008. the next available vector would be at 
3408. 

2. There are no gaps, except those needed to align an octal modulus. 

An example of floating vector address assignment is given in Section 2.7.1. 

Table 2-5 Floating Vector Address Assignments 

Rank Device Size Modulus 
(Decimal) (Octal) 

I DCII 4 10 
I TU58 4 10 
2 KLII 4 10 
2 DLII-A 4 10 
2 DLlI-B 4 10 

2 DLVII-J 16 10 
2 DLVII, DLVII-F 4 10 
3 DPII 4 10 
4 DMII-A 4 10 
5 DNII 2 4 

6 DMII-BBfBA 2 4 7 DHII modem control 
8 

2 4 
DRII-A, DRVII -B 4 10 9 DRII-C, DRVII 

10 PA611 (reader + punch) 
4 10 
8 10 

II LPDII 4 
12 DI07 10 
13 DXII 

4 10 
14 DLlI-C to DLVII-F 

4 10 
IS DJII 

4 10 
4 10 
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Table 2-5 Floating Vector Address Assignments (Cont) 

Rank Device Size Modulus 
(Decimal) (Octal) 

16 DHII 4 10 
17 VT40 8 10 
17 YSYII 8 10 
18 LPSII 12 10 
19 DQII 4 10 

20 KWII-W, KWYII 4 10 
21 DUll , DUYII 4 10 
22 DUPII 4 10 
23 DYII + modem control 6 10 
24 LKII-A 4 10 

25 DWUN 4 10 
26 DMCII / DMRII 4 10 (DMC before DMR) 
27 DZII/DZSII/DZYII, 

DZ32 4 10 (DZII before DZ32) 
28 KMCII 4 10 

29 LPPII 4 10 
30 YMY21 4 10 
31 YMV31 4 10 
32 VTVOI 4 10 
33 DWR70 4 10 

34 RLII / RLYII 2 4 • 
35 TSII , TUBO 2 4 • 
36 LPAII -K 4 10 
37 IPII / IP300 2 4 • 
38 KWII -C 4 10 

39 RXII / RX21I 2 4 • 
RXYII / RXY21 (RXII before RX211) 

40 DRII-W 2 4 
41 DRII-B 2 4 • 
42 DMPII 4 10 

43 DPYII 4 10 
44 MLiI 2 4 (MASSBUS device) 
45 ISBII 4 10 
46 DMYII 4 10 
47 DEUNA 2 4 • 
4B UDA50/ RQDX I 2 4 • 
49 DMf32 16 4 
50 KMSII 6 10 
51 PCLlI -B 4 10 
52 YSIOO 2 4 

• The first device or this type has a fixed vector. Any extra devices have a floating vector. 
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Table 2-5 Floating Vector Address Assignments (Cont) 

Rank 

53 
54 
55 
56 
57 

Device 

TUSI 
KMVII 
KCT32 
lEX 
DHVII/DHUII 

Size Modulus 
(Decimal) (Octal) 

2 4 
4 10 
4 IO 
4 IO 
4 10 

NOTE 

A KLII or OUI used as the console has a fixed 
vector. 

ML11 is a MASSBUS device which can connect 
to UNIBUS via a bus adapter. 

2.S INSTALLATION TESTING 
All individual device diagnostics should be run without error before DECXlII is used. 

2.8.1 Testing in PDp·) I Systems 
The following tests should be run after installation: 

1. Internal loopback 
2. Staggered loopback 
3. Line loopback 
4. Modem Joopback. 
5. Keyboard echo (CYDHC only) 

The self-test runs automatically when the bus or DHVI 1 is reset. Ifno fault is found, tbediagnostic LED 
will flash OFF/ON/ OFF and then come ON pennanendy. The first off state is very short and may not be 
seen. However, if the LED goes otTbefore coming on pennanently the diagnostic has found no faults . This 
does not prove that the option is serviceable. 

During the self-test diagnostic operation, bytes are written to the FIFO. By reading these bytes, the 
engineer can receive more detailed information about the state of the DHV II. Diagnostic bytes and their 
interpretation are described in Section 3 of this document. The self-test can take up to 2.5 seconds. 

CVDHB? and CVDHC? have four modes of operation: 

I . Internal loopback 
2. Staggered loopback 
3. Line loopback 
4. Modem loopback. 
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The mode can be selected by answering a prompt from the diagnostic program. A summary of the use of 
the diagnostic supervisor is provided in Chapter 5. 

Test the module in the following sequence. There is a test flowchart in Section 5.9 of this manual. 

I. Switch on power, or reset the system. Check the diagnostic LED sequence. 

2. Run the CVDH?? diagnostics for one error-free pass (CVDHB? and CVDHC? in the internal 
loopback mode). Any fault message indicates a defective module. 

3. Connect the H3277 staggered loopback connector and run CVDHB? and CVDHC? for one 
error-free pass in the staggered loopback mode. Any fault message indicates a defective 
DHVII or cable. Swap cables (as in Figure 5-2, configuration C) and repeat the test in order to 
find the defective component. 

4. Connect the BC05 L-xx cables as for normal operation. Install an H325 line loopback 
connector at line number 0 of the distribution panel. Run CVDHB? and CVDHC? in line 
loopback mode on line number 0 for one error-free pass. Repcat for an lines. 

5. Run the DECX/ ll exerciser to verify that the DHVII will run with other options of the 
system. 

NOTES 

The DHVl) should now be ready for connection 
to external equipment. See Section 2.6 if necessary, 
for recommended modem and null-modem cables. 

The CVOH?? diagnostics can be used. in modem 
loop back mode. to check the communications 
link. The modem must be set up manually. The 
diagnostic will test to the point where the line is 
looped back. 

2.8.2 Testing in MicroV AX I Systems 
The following diagnostic tests are available for testing a DHVl 1 in MicroVAX I systems. 

EHXDH 
EHKMZ 

DHVll Test 
Macroverify-MicroVAX System Test 

Macroverify is a standalone diagnostic which contains a DHVll test module. Further information is 
contained in Chapter 5. Chapter 5 also contains information on testing in MicroVAX n systems. 

Test the option as follows: 

I. Boot from the MicroVAX system di skette (number 2 of2). Attach and select the OHVII 
which you want to test. 

2. Run EHXDH for three error-free passes of the internal (default) test. 

3. Install the H3277 staggered loopback connector on the M3104 ribbon cables (see Figure2-5). 
Run EHXDH for three error-free passes of the staggered test. 

4. Remove the H3277 and configure the OHVII for normal operation. 
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5. 

6. 

7. 

lfyau want to test the operation of a tenninallin~ conn,eel ~e tenninalline t<;> the distribution 
panel. Run the EHXDH echo test on that lin~ until the Imk IS proven. De~ndmgon the type of 
terminal, you may need a null modem for thiS tesL Press CTRUZ to eXit from the echo teSl 

Remove all external cables and connectors from the distribution panel. Boot the CPU tests 
ctiskette(number I of2). The Macroverify diagnostic runs automatically when the boot process 
is complete. When the test completes, the status of all options is displayed. 

Ifnodevice has a TEST FAILED status, the DHVII is now ready for connection toextemal 
equipment. If the connection is to a local terminal, you must use a null modem cable assembly. 
Use the Be22A, Be22D, or BC03P null modem cables for connection between the option and 
the terminal. You can also use the H312-A null modem unit in place of nuIJ modem cables. 

Use a Be22E or BC05D cable to connect the option and a modem. 

Because they are not components of a DHVII option. all of the referenced cables must be ordered 
separately. 

2.8.3 Testing in MicroVAX II Systems 
Refer to Section 5.7 of Chapter 5, and run the maintenance version of the diagnostic as described in 
Section 5.7.3. Run the DHVII test for three error-free passes. 

If you want to test the operation of a terminal link, you can select the appropriate echo test from the menus. 

W~en the echo test ha~ completed, run the first part of the MicroV AX U diagnostic; this is option 1 on the 
mam menu. When this test has completed, refer to step 7 of Section 2.8.2. 
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3.1 SCOPE 

CHAPTER 3 
PROGRAMMING 

This chapter describes the CSR and control registers, and how they are used to control and monitor the 
DHVll. The chapter covers: 

• The bit functions and fannat of each register 
• Programming features available to the host. 

Some programming examples are also included. 

Chapter 4, Sections 4.1 to 4.6, is recommended reading for anyone programming this device. 

3.2 REGISTERS 
The host system controls and monitors the DHV II module via several registers which are implemented in 
RAM. 

Command words or bytes written to the registers are interpreted and executed by the firmware. Status 
reports and data are also transferred via the registers. 

One of the functions of the microcomputers is to scan the registers for new instructions or data. 

3.2.1 Register Access 
DHVII registers occupy eight words (16 bytes) of Q-bus, memory-mapped VO space. However, by 
indexing, this is expanded on the DHVII to 114 words. 

The position of the eight words within the top4K words of memory, is switch-selected on the DHVll.ln 
order to access the module. bits < 12:4> of an I/ O address must match the address switch coding. 

Table 3-1 lists the DHV II registers and their addresses. The suffix (M) means that there are eightorthese 
registers; one for each channel. When an (M) register is accessed, the address (Table 3-1) is indexed by 
the contents of CSR< 3:0> . 

NOTE 

CSR< 3:0> allows 16 registers to be addressed. 
However, only the bottom eight registers of each 
block are used. Therefore CSR bit 3 must always 
be O. 

The term ' Base' means the lowest VO address on the module. That is to say, when the four low-order 
address bits := O. 
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Register 

Control/Status Register 
Receive Buffer 
Transmit Character 
Line Parameter Register 
Line Status 
Line Control 
Transmit Buffer Address I 
Transmit BufTer Address 2 
Transmit BufTer Count 

Table 3-1 DHVII Registers 

(CSR) 
(RBUF) 

(TXCHAR) 
(LPR) 

(STAT) 
(LNCTRL) 

(TBUFFADI) 
(TBUFFAD2) 

(TBUFFCT) 

NOTE 

Address (Octal) 

Base 
Base + 2 
Base + 2 (M) 
Base + 4 (M) 
Base + 6 (M) 
Base + 10 (M) 
Base + 12 (M) 
Base + 14 (M) 
Base + 16 (M) 

It is physically possible to write to the line status 
register. However, this register must not be written 
by the host 

Type 

Read/Write 
Read Only 
Write Only 
Read/Write 
Read Only 
ReadlWrite 
ReadlWrite 
ReadlWrite 
Read/Write 

-
-

Registers are accessed by instructions which use 'base + n' as a source or destination. Ho .... 'ew,befort 
multiple (M) registers are accessed, the channel number must be written to the CSR. The ft'llbriq 
example explains this. 

To read the line status register of channel 3, the following 1'0 commands would be executed: 

MOYB #CHAN.@#BASE 
MOY @#BASE+6,RO 

;WRlTE CHA EL UMBER (SEE BELOW) TOCSR 
;READ THE LI E STATUS REGISTER 

In the above example: 

CHAN ~ OertXlOI12 Where e - the RXIE bit 
and r - the MRST bit ("'ould be 0) 
and 00112 - channel number 3 

'Base + 6' ~il~ addres~ a block of 16 line status registers, only eight or which are used. The DHVII 
hardware Will mdex thiS address by three , thereby selecting line tatus register number 3. 

OTE 

1. No~ all register bits are specified. In a "rite 
action, all unspecified bit mu t be written a 
Os. In a read action, un pecified bits art 
undefined. 

2. The exception to the abo\C rule is that a bit 
mar be written as logical I or 0 if it is read a.s 
~oglcal ~. That is to say, read·modif)·v.:T1te 
instructions work correctl), 
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3.2.2 Regis ter Bit Definitions 
Register fonnats which precede the definitions of register bits, are coded as follows: 

• Bits marked * may hold data set status, or special infonnation from the diagnostic programs. 
These are cove red in Section 3.3.10. 

• Registers which are modified by reset sequences are coded as shown in Figure 3· 1. 

CLEARED BY MASTER RESET D · 
D 
D · 

_ SET BY MASTER RESET 

CLEARED BY BINIT 
BUT NOT BY MASTER RESET 

Figure 3- 1 Register Coding 
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3.2.2.1 
Control and Status Register (C SR) -

10 9 8 7 6 5 
eSR (BASE) 

15 14 13 12 11 4 3 2 1 0 

A A A 

JE LlfJ 
TX DIAGNOSTICS 
ACTION FAILURE 

TRANSMIT 
LINE NUMBER 

INT 
ENABLE 
{AXIEI 

INDIRECT ADDRESS REG POI ~T£R 
(CHANNEL NO.1 

TRANSMIT TRANSMIT 
INT. ENABLE DMA ERROR 

Bit N ame 

<3:0> IND.ADDR.REG 
(Indirect Address 
Register) (R/W) 

5 

6 

7 

MASTER RESET 
(Master Reset) 
(R/W) 

RXI E 
(Receiver 
Inte rrupt 
Enable) 
(R/W) 

RX.DATA. 
AVAIL 
(Received D ata 
Available) (RD) 

RCVE DATA MASTER 
AVAILABLE RESET 

D escription 

These bits are used to select the wanted channtl register tla 
accessing a block or indexed (M) registtn. They form the tur 
number or the channel which is 10 be accessed. 

Set by the host.. in order to reset DHVII . Stays set "tilt Dffi11 
runs a seLr-test diagnostic, and then perfonns an inJlLJhlltp 

sequence. The bit is then cleared to tell the host that the process i 
complete. 

This bit is set by BINIT (bus initiaJitition signal), or by the . 
processor setting CSR< S>. 

The host shou Id not write to this bit when it is already set. 

W hen set, this bit allows the DHVII to interrupt lhe b:lsI rbta 
RX.DATA.AVA IL is seL An interrupt is generated_ tile 
following conditions: 

1. RXIE is set and a character is placed into an tmjl)'FlFO 
2. The F IFO is not empty and RXIE is changed rrom O.L 

Cleared by 81 IT but not by MASTER.RESET 

When set, indicates that a recel\ied character is l\"ail1ble. 1'1II5 .~ 
clear when the F IFO is empty. It is used IOrequts11D RX~ 

Set after MASTER.R.ESET beause the flFOcon_iJIiI'" _
________________________ ~in~'~o~rm~a~ti~o~n.~ ____________________________ ----
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Bit 

<11:8> 

12 

13 

14 

15 

Name 

TX.LINE 
(Transmit Line 
Number) (RD) 

TX.DMA. 
ERROR 
(Transmit DMA 
Error) (RD) 

DIAG.FAIL 
(Diagnostic Fail) 
(RO) 

TXlE 
(Transmit lntenupt 
Enable) (R/W) 

TX.ACTION 
(Transmitter 
Action) (RD) 

Descri ption 

If TX.ACTION is set, these bits hold the binary number of the 
channel which has just: 

I . Completed a DMA block transfer 
2. Accepted a si ngle character for transmiss ion 
3. Aborted a DMA block transfer. 

IfTX.OMA.ERR is also set, these bits contain the binary number of 
the channe l which has failed during a DMA transfer. 

If set with TX.ACTION also set, mea ns that the channe l indicated 
by CSR< II :8> has failed to transfer DMA data within 10.7 
microseconds of the bus request being acknowledged, or that the re is 
a memory panty error. 

TBUFF AD 1 and TBUFF AD2 registers will contain the address of 
the memory location which cou ld not be accessed. TBUFFCT will 
be cleared. 

When set, indicates that DHVll internal diagnostics have detected 
an error. The error may have been detected by the self-test diagnostic 
or by the BMP. 

This bit is associated with the diagnostic-passed LED. When it is set, 
the LED will be off. When it is cleared, the LED will be on. 

The bit is set by MASTER.RESET. It is cleared after the internal 
diagnostic programs have been run successfully. 

It is only valid after the MASTER. RESET bit CSR<S> has been
cleared. 

When set, allows the DHVI I to interrupt the host when CSR<IS> 
(TX.ACTlON) becomes set. 

Cleared by BIN IT but not by MASTER. RESET. 

This bit is set by DHVII when: 

I. The last character of a OMA buffer has left the DUART 

2. A DMA transfer has been aborted 

3. A DMA transfer has been tcnninated by the DHVll because 
of nonexistent memory being addressed, or because of a 
memory panty error 
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Code 

0000 
0001 
0010 
0011 

0100 
0101 
0110 
0111 

1000 
1001 
1010 
1011 

1100 
1101 
1110 
1111 

Table 3·2 Data Rates 

Data Rate Maximum Groups 

(Bits/s) Error (%) 

50 0.01 A 
B 75 0.01 

A and B 110 0.08 
A and B 134.5 0.07 

150 0.01 B 

300 0.01 A and B 
0.01 A and B 600 

A and B 1200 0.01 

1800 0.01 B 
2000 0.19 B 
2400 0.01 A and B 
4800 0.01 A and B 

7200 0.01 A 
9600 0.01 A and B 

19200 0.01 B 
38400 0.01 A 

NOTE 

The 8-channel interface uses four dual-channel 
ICs. Channels 0 and 1,2 and 3,4 and 5, and 6 and 
7 are paired. It is the responsibility of the user to 
select transmit and receive data rates of the same 
group (A or B) for any pair of channels. 

Group B contains most of the commonly used 
rates, therefore most software could use this 
group only and thus avoid the problem ofinteraction 
between adjacent channels. 

If the transmitter and receiver of a channel 3re configured in different groups, the group of me recei\'cris 
selected. 

~f a 'pair' ofch~nnels are configured in different groups, the group of the most recently configurtdchannel 
IS selected. ThiS changes the data rate of a channel when its paired channel is reconfigured to the odIer 
group. 
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3.2.2.5 Line Status Register (STAT) - The high byte of this register holds modem status infonnation. 
The low byte is undefined. 

Bit 

8 

II 

12 

STAT IBASE + 6) 

15 

I A I 
I 

DSA 

,. 13 12 11 

A I A I A 

DCD 

AI 
~ RING CTS 

INDICATOR) 

Name 

STAT< 8> 
(Status 
Register, bit 8) 
(RO) 

CTS 
(Clear to Send) 
(RO) 

DCD 
(Data Carrier 
De1ec1ed) (RD) 

10 9 B 7 6 5 4 3 2 0 

I A ] 

I 
ALWAYS a 

Description 

Pennits the software to distinguish between DHVII and DHUIl. 

0- DHVII 
I - DHUII 

Gives the present status of the Clear To Send (CTS) signal from the 
modem. 

I - ON 
0- OFF 

Gives the present status of the Data Carrier Detected (DCD) signal 
from the modem. 

I - ON 
0 - OFF 
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Bit 

13 

15 

Name 

RJ (Ring 
Indicator) 
(RD) 

DSR (Data 
Set Ready) 
(RD) 

Description 

Gives the present status of the Ring Indicator (Rl) signal from the 
modem. 

I = ON 
O = OFF 

Gives the present status of the Data Set Ready(DSR) signal from the 
modem. 

I = ON 
0 = OFF 

NOTE 

In order to report a change of modem status, the DHVII writes 
the h igh byte of STAT into the low byte of RBUF. 
RBUF< 14:12> = III to tell the hostthat RBUF< 7:O> do not 
hold a received character (see modem control, Section 3.3.8). 

3.2.2.6 Line Control Register (LNCTRL) - The main function of this register is to control the line 
interface. 

LNCTRl (BASE + 10) 

Bit 

o 

15 14 13 12 11 

RTS 

Name 

TX.DMA.ABORT 
(Transmit DMA 
Abort) (RIW) 

10 9 8 7 6 5 4 3 2 0 

DTR 

LINK 
TYPE 

Descr iption 

Y 
MAINTENANCE OAUTO RX 
MODE 

FORCE. 
XOFF 

ENABLE 

BREAK IAUTO 

DMA 
ABORT 

Set by the driver program to halt the transfer of a DMA buffer. The 
tran.sfer can be continued by clearing TX.DMA.ABORT and then 
settmg TX .DMA. START. No characters will be lost 

The program must make sure that TX.DMA.ABORTisc1earbefore 
selling TX.DMA.ST ART. Otherwise the transfer will be aborted 
before any characters are transmitted. 

See Section 3.3.3.1, DMA Transfers. for the use of 
TX.DMA.ABORT. 

Cleared by MASTER RESET. 
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Bit 

2 

3 

4 

5 

Name 

!AUTO 
(Incoming Auto 
Flow) (R/W) 

RX.ENA 
(Receiver Enable) 
(R/W) 

BREAK 
(Break Conlrol) 
(RIW) 

OAUTO 
(Outgoing Auto 
Flow) (R/W) 

FORCE.XOFF 
(Force X-OFF) 
(R/W) 

Description 

This is the auto-flow control bit for incoming characters. If it is set. 
the DHVll will control incoming characters by transmitting X-ON 
and X-OFF codes. 

If the FIFO becomes congested. the DHVII will send an X-OFF 
code to channels with this bit set. An X-ON will be sent when the 
congestion is reduced. See Auto X-ON and X-OFF, Section 3.3.6. 

NOTE 

An X-ON code - 218 - DCI - CTRl)Q. 
An X-OFF code - 238 - DC3 - CTRl)S. 
No other codes are specified for the interface. 

If set, this receiver channel is enabled. 

If reset when this DUART channel is assembling a character, that 
character is lost. 

Cleared by MASTER-RESET. 

If set, this bit forces the transmitter of this channel to the spacing 
state. 

Transmission is restarted when the bit is cleared. 

NOTE 

There is a short delay between writing the bit and the channel 
changing state. The delay is dependent on throughput. Because 
of the normal length of a BREAK signal, this should not cause 
problems. 

This bit is the auto-flow control bit for outgoing characters. When 
set, ifRX.ENA is also set, the DHV 11 will automatically respond to 
X-ON and X-OFF codes received from a channel. The DHVll 
uses the TX.ENA bit in TBUFFAD2 to stop and start the flow. See 
Auto X-ON and X-OFF, Section 3.3.6. 

This bit can be set by the program to indicate that this channel is 
congested at the host system (for example. if the typeahead butTer is 
fuJI). When it sees this bit set. the DHVII will send an X-OFF code. 
Until the bit is reset, X-OFFs will be sent after every alternate 
character received on that channel. When the bit is reset, an X-ON 
will be sent unless IAUTO is set and the FIFO is critical. See Auto 
X-ON and X-OFF, Section 3.3.6. 
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Bit 

<7:6> 

8 

9 

12 

Name 

MAINT 
(Maintenance Mode) 
(R/W) 

LINK.TYPE 
(Link Type) 
(R/W) 

DTR 
(Data Terminal 
Ready) (R/W) 

RTS 
(Request To Send) 
(R/W) 

Description 

These bits can be written by the driver or test programs, in order to 
test the channel. 

The coding is as follows: 

00 = Normal operation 

01 = Automatic echo mode - Received data is retransmitted 
(regardless of the stale of TX.ENA) at the dati rllt 
selected for the receiver. The received characters lit 
processed normally and placed in the receh'ed character 
FIFO. In this mode, the DHVII will not transmit Iny 
characters (this includes internally generated flow-oontrol 
characters). The RX.ENA bit must be set when operating 
in this mode. 

10 = Localloopback - The DUARTchann.loutput~in"maIly 
connected to the inpuL Normal received data is ignacd 
and the transmit data line is held marking. In this mode, 
flow-control characters wiIJ be looped back instead cI 
being transmitted. The data rate selected for the trIIlSI1Ut1er 
is used [0< both transmission and reception. The TX.ENA 
bit still controls transmission in thls mode . The RX.ENA 
bit is ignored. 

11 = Remote loopback - In this mode, received dati is reU1llS' 
mitled at a clock rate equal to the received dock rale. The 
data is not placed in the receiver FIFO. The stale cI 
TX.ENA is ignored. The RX.ENA bit must be setontbe 
respective channel. 

This bit must be set if the channel is to be connectcd to I modem. 
When the bit is set. any change in modem status will be reponed via 
the FIFO as well as the STAT register. 

If this bit is reset, this channel becomes a 'data leads only' channel. 
Modem status information is loaded in the high byte of STAT but is 
not placed in the FIFO. 

This bit controls the Data Terminal Ready (OTR) signal. 

1 - ON 
0- OFF 

This bit controls the Request To Send (RTS) signal. 

1 = ON 
0= OFF 
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3.2.2.7 Transmit Buffer Address Register Number I (TBUFFADI) -

Bit 

TBUFFADl (BASE + 12) 

15 14 13 12 l' 10 9 8 7 6 5 4 3 2 1 0 

IAMj.,~+1W J AMJRlWJAMJAM ] AM JAMJAM]AM ] AM] AM] AM JAM] RIW] 
I I I I I I I I I I I I I I I I 

I 
TXMIT DMA ADDRESS 
(BITSO-15) 

Name Description 

""" ,.. 

< 15:0> TBUFFAD< 15:O> Bits < 15:0> of the DMA address (see Section 3.2.2.8). 
(Transmit Buffer 
Address (!.owl) 
(R/W) 

3.2.2.8 Transmit Buffer Address Register Number 2 (TBUFFAD2) -

TBUfFAD2 (BASE + 14) 

15 14 13 12 11 10 9 8 1 6 5 4 3 2 o 

Bit 

TXMIT 
ENABLE 

< 5:0> 

Name 

TBUFFAD<2I :16> 
(Transmit Buffer 
Address (High() 
(R/W) 

Description 

DMA 
START 

I I I I I I 

TXMIT DMA ADDRESS 
(BITS 16 - 2 1) 

Bits < 21: 16> of the DMA address. 

Before a DMA transfer. TBUFFADI and the low byte of 
TBUFFAD2 are loaded with the start address of the DMA buffer. 
This address is not valid during a DMA transfer. When TX.ACTION 
is returned, the address will be valid. 
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Bit 

7 

15 

Name 

TX.DMA.START 
(Transmit DMA 
Start) (RlW) 

TX.ENA 
(Transmitter Enable) 
(RlW) 

Description 

Set by the host to start a DMA transfer. The DHVII willresetthebit 
before returning TX .ACTION. 

Cleared by MASTER-RESET. 

NOTE 

Arter selling this bit, the host must not write to TBUFFCT, 
TBUFFADI , or TBUFFAD2 < 7:0> until the TX.ACTION 
report has been returned. 

When set, the DHVII will transmit all characters. 

When cleared, the DHVII will only transmit internally generated 
flow-control characters. 

Set by MASTER-RESET. 

In the OAUTO mexle, this bit is used by the DHVII to cootrol 
outgoing characters. See Auto X-ON and X-OFF, Section 3.3.6. 

3.2.2.9 Transmit OMA Buffer Counter (TBUFFCT) -

TBUFFCT (BASE + 1 6) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 

IRlWJ RlWJ RIW J RlWJ RIW J RIW J RlWJ RIW J RlWJ RIW J RIW JRlWJ RlWJRlWJRlWJ MY] 
t t t t t t t t t t t t t t t t 

I 
DMA CHARACTER COUNT 

(WHEN VALID, HOLDS No. OF CHARS. STILL TO BE SENn 

Bit Name Description 

< 15:0> TX.CHARCT Loaded with the number of characters to be transferred by OMA. 
(Transmit Character 
Count) (R/W) The number of characters is specified as a 16-bit unsigned integer. 

After a DMA transfer has been aborted this kx::ation will hold the: 
number of characters still to be lransfe~. 

See also the previous NOTE. 
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3.3 PROGRAMMING FEATURES 

3.3. 1 In itial ization 
The DHVII is initialized by its on-board firmware. 

Initialization takes place after a bus reset sequence, or when the host sets CSR<S> (MASTERRESET). 

Before starting initialization, the on-board diagnostics run a self-test program. The results of this test aTe 
reported by eight diagnostic bytes in the FIFO. 

NOTE 

This self-test diagnostic can be skipped o n 
command from the program. This is covered in 
Section 3.3.10.3. 

The DHV II state, after a successful self-test, is as follows: 

1. Eight diagnostic codes are placed in the FlFO 
2. The diagnostic fail bit (CSR<13» is reset 
3. All channels set for: 

a. Send and receive 9600 bits/s 
b. Eight data bits 
c. One stop bit 
d. No parity 
e. Parity odd 
f. Autcrflow ofT 
g. RX disabled 
h. TX enabled 
I. No break on line 
J. No loopback 
k. No modem control 
I. OTR and RTS olT 
m. DMA character counters zero 
n. DMA sta rt addresses zero 
o. TX.DMA.START cleared 
p. TX.OMA.ABORT cleared. 

The DHV II clears the MASTER.RESET bit(CSR <5» when initialization and selr-test arc complete. 

3.3.2 Configuration 
After DHVII selr-initialization, the driver program can configure the DHV II as needed. This is done via 
the LPR and LNCTRL registers. 

By writing lothe associated LPR and LNCTRL the program can select data rate, character length, parity, 
and SlOp bit length ror each channel. Individual receivers and transmitters can be enabled and auto-flow 
selected. 
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. . d· h· h uses modem-type signals, LINK. TYPE of the associated LNCTRL 
For operanon With any eVlce W Ie 

register should be set. 

NOTE 

If RX ENA is reset while a receive character is 
being 'assembled, that character will be los t 

Writing to the LPR or LNCTRL registers of any 
line impacts transmission performance on every 
line. 

3.3.3 Transmitting 
Each channel of the DHVll can be programmed to transmit blocks of characters by OM A, or single 
characters only. Such transfers are covered in the following three subsections. For data flow and timing 
considerations see Chapter 4, Section 4.6. 

3.3.3.1 OMA Transfers - Before setting up the transfer of a DMA buffer. the program should make 
sure that TX.DMA.START is not set. TBUFFCT. TBUFFADI. and TBUFFAD2 should not'" 
written unless TX.DMA.START is clear. 

Transmission will start when the program sets TX.DMASTART. 

The size of the DMA butTer, and its start address, can be written to TBUFFCT, TBUFFADI , and 
TBUFFAD2 in any order. However, TBUFFAD2 contains TX .ENA and TX.DMA.START,soitis 
probably simpler to write TBUFF A02 last. By using byte operations on this register, TX.ENA and 
TX. DMA.START can be separated. 

The DHVlI will perform the transfer and set TX.ACTION when it is complete. If TXIE is set, the 
program will be interrupted at the transmit vector. Otherwise, TX.ACT10N must be polled. 
TX.ACTION is not returned until the UART has completely transmitted the last characteroftheDMA 
butTer. 

To abort a DMA transfer, the program must set TX.DMA.ABORT. The DHVII will stop transmission, 
and update TBUFFCT, TBUFFADI, and TBUFFAD2<7:0> to renect the number of characters 
w!ll~h have been transmitted. TX.DMA.ST ART will be cleared. If the interrupt is enabled, TX.ACTION 
will mterrupt the program at the transmit vector. Afterthe TX.ACTION has been returned, if the program 
clears TX.DMA.ABORT and sets TX.DMA.START, the transfer can be continued without loss of 
characters. 

If a DMA trans f~r fail~ because of a memory error, the transmission will be terminated. TBUFFADI and 
TBUFFAD2 will pemt to the failing location. TBUFFCT will be cleared. 

3.3.3.2 Single. Character Programmed Transfers - Single characters are transferred via a channers 
TX.CHAR register. The character and the DATA. VALID bit must be written as defined in Section 
~.2.2.3 .. Note that the character and the DATA.VALID bit can be written by separate MOVB 
mstruClJons. 

The pHVI.1 n:tums TX.ACTION when it reads the character from TX CHAR. As with DMA 
trans ers, thiS bit can be sensed via interrupt or by polling the CSR. . 
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In single-character mode, TX.ACTION is returned when the DHVII accepts the character, not when it 
has been transmitted. Each channel has a 3-character buffer. Therefore, if modem status bilS or line 
parameters are changed immediately after the last TX.ACTlON of a message, the end of the message 
could be lost. The program can prevent loss by adding three null characters to the end of each single
character programmed transfer message. 

3.3.3.3 Methods of Control- Examples of control by polling or by the use of interrupts are given in 
Section 3.4, Programming Examples. 

3.3.4 Receiving 
Received characters, lagged with me channel number and DATA. VALID, arc placed in the FIFO buffer 
(RBUF). lfacharaclcris put in an empty RBUF, the DHVII sets RX.DAT A.AVAIL. It stays set while 
there is valid data in there. If RXIE is set, the program will be interrupted at the receive vector. The 
program's interrupt routine should read RBUF until DATA. VALID is reset. 

NOTE 

The interrupt is dynamic. It is raised as 
RX. DATA.AVAIL is set after RXI E, or as RXI E 
is set after RX.DATA.AVAIL If the interrupt 
routine does not empty the FIFO, RXIE must be 
toggled to raise another interrupt. 

If RXIE is not set the program must poll RBUF often enough to prevent data loss. 

3.3.5 Interrupt Control 
During an interrupt request sequence, assuming that interrupts are enabled, the DHVII can provide two 
vectors: 

I. The 'base' vector set on the interrupt vector switches 
2. 'Base' vector + 4. 

The base vector is supplied each time data is put into an empty FIFO. 

The 'base + 4' vector is suppli ed when: 

I. A DMA block has been transferred. 
2. A DMA transfer has been aborted, or terminated because of a memory error. 
3. A single-character programmed transfer is complete. 

At the two vectors, the host must provide the addresses of suitable routines to deal with the above 
conditions. 

3.3.6 Auto X-ON and X-OFF 
X-ON and X-OFF codes are commonly used to control data flow on communications channels. To use 
this facility. interfaces must have suitable decoding hardware or software. 

A channel which receives an X-OFF stops sending characters until it receives an X-ON. A channel which 
is becoming overrun by received data sends an X-OFF. It sends an X-ON when the congestion is relieved. 

3-19 



If the DHVI J is programmed for aut,omalic ~o~ control (auto-now), it can aUlomaticallyconlrOlthel\ow 
of characters. Three bits control thiS function. 

1. lAUTO 
2. FORCE.XOFF 

LNCTRL<l> 
LNCTRL<S> 
LNCTRL<4> 3. OAUTO 

lAUTO and FORCE.XOFF both control incoming characters. IAUTO is an enable bit whichaUo'a'SUJe 
state of the FIFO counters to control the generation ofXOFF and XON codes. The FORCE,XOFFbit 
is a direct command from the program. 

1. The DHVll hardware recognizes when the FIFO is three-quaners full and halfful!. The 
firmware uses these states for auto-flow control. 

If the program sets a channel's IAUTO bit, the DHVII will send that channel an X-OFFifit 
receives a character afterLhe FIFO becomes three-quarters full. lrthe channel doesnOltespood 
to X-OFF, the DHV 11 will send an X-OFF in response to every alternate characterreceiled. 
An X-ON will be sent when the FIFO becomes less than half full, unless FORCE.XOFFfcr 
that channel is set. X-ONs are only sent to channels to which an X-OFF has been senL 

By inserting X-ON and X-OFF characters into the data stream, the program can perform flow 
control directly. However, if the DHVII is in the IAUTO mode, the results ",iD lit 
unpredictable. 

In [AUTO mode,ifRX.ENA is set, X -ONs and X-OFFs will be transmitted e\ien ifTX.ENA 
is cleared. 

2. When FORCE.XOFF is set, the DHVII sends an X-OFF and then acts as ifiAUTOisstt 
and the FIFO is critical (was three-quarters full, and is not yet less than haJf fuJI). When 
FORCE.XOFF is reset, an X-ON will be sent unless the FIFO is critical and IAUTOisseL 

3. lfthe program sets OAUTO, the DHVII will automalically respond to X-ON and X·OFF 
characters from the channel. It docs this by clearing and setling the TX.ENA bit. 

The program may also control the TX.ENA bit, so in thjs case it is important to keep track of 
received X-ON AND X-OFF characters. 

Re~eived X-ON .and ~-OFF ch.araclers will always be reported via the FIFO. It is possible 
d~nng read/modlfy/ wnle operations by the program, for the DHVII to change the TX.ENA 
bit betwee!l the r~a~ and the write action. For this reason. if DMA transfers are started while 
OAUTO IS set, It IS advisable to write to the low byte ofTBUFFAD2 only. 

NOTES 

1. The DHVII may change theslateofTX.ENA 
for up to 20 microseconds after OAUTO is 
cleared by the program. 

2. When checking for now-control characters 
the DHVII only checks characters which d~ 
n?t .cont~in transmission errors. The parity 
bit IS stTlpped and the remaining bits are 
checked for X-ON (21 ) and X-OFF (23 ) 
codes. 8 8 
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Further information on automatic flow control for the DHVII is contained in Appendix D. 

3.3.7 Error Indication 
The program is informed of transmission and reception errors by means of four bits: 

I. TX.DMA.ERR CSR<12>. See Section 3.2.2.1 
RBUF<12>. See Seclion 3.2.2.2 
RBUF < 13>. See Section 3.2.2.2 
RBUF <14>. See Section 3.2.2.2. 

2. PARITY. ERR 
3. FRAME.ERR 
4. OVERRUN. ERR 

RBUF< 14: J 2> are also used to identify a diagnostic or modem status code. 

3.3.8 Modem Control 
Each channel of the module provides modem control bits for RTS and DTR. Also on each channel are 
modem status inputs CTS, DSR, RI, and nco. These bits can be used for modem control or as genera] 
purpose outputs and inputs (see STAT register, Section 3.2.2.5). 

CTS, DSR, and OeD arc sampled by PROC2 every 10 ms. Therefore, for a change to be detected, these 
bits must stay steady for at least 10 ms after a change. Rl is also sampled every 10 ms, but a change is not 
reported unless the new state is held for three consecutive samples. There are no hardware controls 
between the modem control logic and the receiver and transmitter logic. Any coordination should be done 
under program control. Modem status change reports are placed in the received character FIFO at the 
correct position relative to the received characters . 

By setting LlNK.TYPE (LNCTRL<S», a channel can be selected for modem operation. Any change of 
the modem status inputs will be repon.ed to the program via the received character FIFO. Modem control 
bits must be driven by the program's communication routines. Control bits are written to LNCTRL 

Appendix B gives more detail of modem control. 

By clearing LINK. TYPE the channel is selected as a 'data lines only' channel. Modem control and status 
bits can still be managed by the program but status bits must be polled at the line status register. Changes of 
modem status will not be reported to the program. 

NOTE 

When transmitting by the single-character 
programmed transfer method, up to three 
characters can be buffered in DHVII hardware. 
Ifmodem control bits are to be changed at the end 
ofa transmission, three null characters should be 
added. When TX.ACTION is set after the third 
null character, the last true character has left the 
UART. 

Status change repon.ing is done via the FIFO as follows: 

• When OVERRUN.ERR, FRAME,ERR,. and PARlTY.ERR are all set, the eight low·order 
bits contain either status change or diagnostic information. In this case: 

• If RBUF < O> = 0, RBUF< 7: I> holds STAT< 15:9> (see Section 3.2.2.5) . 

• If RBUF < O> = I, RBUF< 7: I> holds diagnostic infonnation (see Section 3.3.10) . 
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3 3 9 Maintenance Programming As "well as using on-board and external diagnostic programs, ~e host can also tes~ each channel directly. 
Bits 7 and 6 ofLNCTRL allow each channel to be configured In normal, automatic echo, localloopback 
and remote loopback modes (see LNCTRL Section 3.2.2.6). ' 

The host must provide suitable software to test these configurations. 

3.3.10 Diagnostic Codes 

3.3.10.1 Self-Test Diagnostic Codes - After bus reset or master reset, the DHVII executes a self·test 
and initialization sequence. At the end of the sequence, eight diagnostic codes are put in the FIFO. 
RX.DATA.AVAlL is set and MASTER.RESET is cleared. 

After an error-free test, DIAG.F AlL will be reset. The 'diagnostic passed' LED will be 00. Ir aocnoris 
detected, DIAG.FAIL wilt be set and the LED will be off. 

An example program which reads and checks the diagnostic codes from RBUF, is included in Section 3.4. 

3.3.10.2 Interpretation of Self-Test Codes - The high byte of diagnostic codes in RBUF can be 
interpreted as in Section 3.2.2.2, except that bits < II :8> are not the line number. They indicate the 
sequence of the diagnostic byte. That is to say, 0 = first byte, 1 - second byte. and so on. 

Figure 3-2 shows how the diagnostic code in the low byte ofRBUF. should be interpreted. Table 3-3 gi\'CS 

the meaning of each implemented diagnostic byte. 

07 06 05 04 03 02 01 00 DIAGNOSTIC STATUS BYTE 

1- 0 _ MODEM STATUS CODE c: 1 = DIAGNOSTIC CODE 

IF 07 - 1, THEN: 
0= PROC 1 SPECIFIC ERRORS IN 04- 02 
1 -= PROC2 SPECIFIC ERRORS IN 04- 02 

IF 07::: 1, THEN: c=: 0 = SELF-TEST CODE IN 05 - 01 
1 = BMP CODE IN 05-01 

L-_ _ O = ROM VERSION IN 06-02. 01 IS THE PROC No. 
1 = DIAGNOSTIC CODE IN 06-01 

Figure 3-2 Diagnostic/Status Byte 
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Table 3-3 DHVII Self-Test Error Codes 

Code 
(Oc18l) 

201 
203 
211 
213 
217 
225 
227 
231 
233 
235 
237 

Test 

Self-test null cooe (used as a filler) 
Self-test skipped 
Basic data path error from PROC2 
Undefined UART error 
Received character FIFO, logic error 
PROC I to common RAM error 
PROC2 to common RAM error 
PROC I internal RAM error 
PROC2 internal RAM error 
PROCI ROM error 
PROC2 ROM error 

[f D7 = 0 and DO = I , ROM version number is in D6 - D2. 

D 1 - PROC number (0 - PROC I) 

NOTE 

Codes not shown in this table indicate undefined 
errors. 

After self-test, the eight codes in the FIFO will consist of six diagnostic codes and two ROM version 
codes. [fthere are less than six errors to report, null codes (20 18) fill the unused places. 

After an error-free test, six null codes and two ROM version codes will be returned. 

If self-test is skipped (see next section), six 2038 codes and two ROM version codes will be returned. 

3.3.10.3 Skipping Self-Test - Se lf-test takes up to 2.5 seconds to complete. Depending on system 
software, this may cause a 2.5-second hangup. The Skip Self-Test facility allows the program to bypass 
the self-test diagnostic. 

Skipping se lf-test is done as follows: 

I. The program resets the DHV II 

2. The diagnostic finnware writes 1252528 throughout the common RAM within eight 
milliseconds (ms) of reset 

3. The program waits 10 ms( + or-I ms) after issuing reset. It then writes05252581hroughout the 
control registers (not the CSR), within the next 4 ms 
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4. 
. . fi are wail' until 16 ms after reset. It then checks for a 0525258 code in The dlagnostJc !nnw 

common RAM. 

If · fi d th cod self-test is skipped. The DIAG.F ALL bit is cleared and control is passed to 
It In 5 e e, ... J' . 

the communications firmware which starts mlll8 Izatlon. 

If the code is not found, self-test starts. 

NOTE 

The program must not write to the CSR or the 
control registers during the period starting 15 ms 
after reset and ending when the MASTER-RESET 
bit is cleared. This could cause a diagnostic fail 
condition. 

3.3.10.4 Background Monitor Program(BMP) - When not busy with orner tasks, the DHVll's 
microcomputers perform background tests on the option. This is done by checking the timer-generated 
interrupts used by the firmware (one interrupt in PROCI and twO in PROC2). One of two codes is 
returned to the FIFO; 

3058 - DHV 11 running 
3078 - DHVII defective. 

A single diagnostic word is returned via the FIFO. The low byte contains the diagnostic code. In !he high 
byte, OVERRUN.ERR, FRAME. ERR, and PARITY. ERR are all set to indicate that bits< 7:0>donot 
hold a normal character. The line number (RBUF< II:8» =- O. 

JfPROC2 stops running, PROCI will set DlAG.FAIL and will tum off the LED. The LED wiJl slIYoff, 
even if the fault clears. If PROCI stops running, PROC2 will load a 307 code into the FIFO. 

Normally, the 8MP will only report when it finds an error. However, if the program suspects that the 
DHVII is not working it can get a 8MP report alany time. This is done byselting DIAG(LPR < 2:1 »of 
any channel to 01. The line number returned is that of the LPR used to request the report. 

On completion of the check, the 8MP will clear the 01 code in DIAG. The host should not write to the 
LPR of that channel until DIAG has been cleared. 

3.4 PROGRAMMING EXAMPLES 
This section contains programming examples. They are not given as the only method ofdrivingtheoption. 
These programs are not guaranteed or supported. 

3.4.1 Resetting the DHVII 
In the following example; 

• DlAG is a routine to check the diagnostic codes. It returns with CARRY set if it detectS an 
error code (see Section 3.3.10). 

• !he loop at I $ can take up to 2.5 seconds, so the programmer could poll via a timer or poll at 
mtenupt level zero. 
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A ROUTINE TO RESET THE DHVII AND CHECK THAT IT IS FUNCTIONING 
CORRECTLY. 

NOTE: A SOPHIS'tICATED PROGRAM WOULD TIME OUT AFTER 3 SECONDS 
IF THE RESET DID NOT COMPLETE . 

DHVRES: : 
MOV ,40 , @'DHVCSR SET MASTER . RESET AND 

CLEAR INTERRUPT ENABLES. 
1$ : BIT '4e,@,DHVCSR WAIT FOR MASTER . RESET TO 

B", 1$ CLEAR • 
BIT • 20000 , @tDHVCSR C H~CK THE DIAGNOSTICS FAIL 
BNE DIAGER BIT. 

IIIOTE : TEST INSTRUCTION IS 
; OK BECAUSE THERE ARE 

NO TX . ACTS PENDING. 
MOV t8. , R5 PROCESS THE EIGHT SELF 

TEST CODES. 
2$; MOV @tRBUFF , R0 GET NEXT DIAGNOSTIC CODE. 

JSR PC, DIAG PROCESS rr. 
Bes DIAGER CARRY SET - MUST 

AN ERROR. 
SOB RS,2$ GO BACK FOR NEXT 

RTS PC RETURN - CARD IS 

DHVII HAS FAILED TO RESET PROPERLY, SO HALT AND WAIT FOR 
THE FIELD SERVICE ENGINEER . 

DIAGER : HALT 
BR 

3.4.2 Configuration 

DIAGER 

This routine sets the characte ristics of channel I as follows: 

I. Transmit and receive at 300 bits/s 
2. Seven data bits with even parity and one stop bit 
3. Transmitters and receivers enabled 
4. No modem control 
5. No automatic flow control. 

HAVE BEEN 

CODE . 

RESET. 

SET CHARACTERISTICS OF CHANNEL 1 TO THE FOLLOWING STATE:-

1) TRANSMIT AND RECEIVE AT 300 B.P.S. 

2) 7 DATA BITS WITH EVEN PARI 'f'i AND ONE STOP BIT . 

3) TRANSMITTERS AND RECEIVERS ENABLED . 

4) NO MODEM CONTROL . 

5) NO AUTOMATIC FLOW CONTROL . 
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SETUP:: 
MOV 

MOV 

MOV 
MOVS 

RTS 

3.4.3 Transmitting 

11, @jDHVCSR 

U 5 2560 , @jLPR 

, 4 , @jLNCTR L 
'200 , @'TBFAD2+I 

PC 

SELECT THE LINE WE ' RE 
INTERESTED IN . 
DATA RATE , STOP BITS , 
PARITY AND LENGTH 

; ENABLE THE RECEIVER . 
EN ABLE THE TRANSMITTER . 

RETURN - CHANNEL I DONE . 

3.4.3.1 Single Character Programmed Transfer - This is a program to send a message on channell , 
The message (MESS) is an ASCII string with a null character as tenninalor. 

Polling is used but a TX.ACTION interrupt could also be used. 

This program would function on a DHV II with only this channel active. Otherwise it would lose 
TX.ACTION reports of other channels. However, a program to control all channels would be too hig to 

use as an example. 

A ROUTINE TO WRI TE A MESSAGE TO CHANNEL I USING SINGLE CHARACTER 
; MODE. 

SINGOT : : 
MOV 

MOV 
1$ : 

MOVS 
BEQ 
Move 

2$ : 
MOV 
BPL 

BIC 
CMP 
BNE 

BR 

3$ , 
RTS 

MESS : . ASCIZ 
.EVEN 

11 , @lDHVCSR 

'MESS , R" 

(R0)+ , @jTXCHAR 
3$ 
'200 , @JTXCHAR+l 

@l DHVCSR , RI 
2$ 

1170377 , Rl 
1000400 , RI 
2$ 

1$ 

PC 

POINT TO CHANNEL WE WISH 
; TO TALK TO. 

POINT TO MESSAGE. 

MOVE CHARACTER TO TRANSMIT BUFFER 
GO RETURN IF' ALL CHARACTERS GONE. 
SET DATA VALID BIT TO START. 

WAIT FOR TX . ACT 

ISOLATE CHANNEL NUMBER . 

IGNORE THE TX . ACT IF ITS 
NOT OURS (SHOULDN ' T HAPPEN) 
GO BACK FOR NEXT CHARACTER. 

ME S SAGE SENT . 

/ A SINGLE CHARACTER MESSAGE FOR CHANNEL 1/ 
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3.4.3.2 DMA Transfer -

THIS PROGRAM SENDS A MESSAGE OUT ON EAC H LINE OF THE OHVII AND 
HALTS THE MACHINE WHEN ALL TRANSMISSIONS HAVE COMPLETED . 

THE MESSAGES ARE TRANSMITTED USING OMA MODE , AND INTERRUPTS ARE 
USEO TO SIGNAL TRANSMISSION COMPLETION . 

OHAINT: : 

1 $ : 

2$, 

3$ , 

MOV 
MOV 

MOV 
CLR 

MOVB 
MOV 
MOV 
MOV 

INC 
SOB 

CLR 
MOVB 

CM. 
BN' 

HALT 
BR 

'TXINT , @,TXVEc'r 
,200 , @lTXPSW 

,a ., R0 
Rl 

R1 , @,DHVCSR 
,DMASIZ , @tTBFCNT 
'OMAMES , @tTBFAD1 
,100200 , @,TBFA02 

Rl 
R0 , lS 

R5 
'U0,@lDHVCSR+l 

18. , RS 
2$ 

3$ 

SET UP THE INTERRUPT VECTORS. 
INTERRUPT PRIORITY FOUR. 

EIGHT LINES TO STAR'r . 
START AT LINE ZERO. 

SELECT THE REGIS'rER. BANI< . 
SET LENGT H OF MESSAGE. 
SET LOWER 16 ADDRESS BITS. 
START DMA WITH TRANSMITTER 
ENABLED (ASSUME UPPER ADDRESS 
BITS ARE ZERO). 
POINT TO NEXT CHANNEL . 
REPEAT FOR ALL LINES . 

RS IS USED BY INTERRUP'r ROUTINE. 
ENABLE TRANSMITTER INTERRUPTS . 

WAIT FOR ALL LINES TO FINISH. 

ALL DONE, SO STOP. 

TRANSMITTER INTERRUPT ROUTINE . 

RS IS INCREMENTED AS EACH LINE COMPLETES . 

TXINT: : 
MOV 
BIT 
BN' 

INC 
RTI 

'$, 
HALT 
BR 

OHAMES: . ASCII 
DHASIZ • 

. EVEN 

@'DHVCSR , R0 
lle""0 , R" 
'$ 

R5 

'$ 

GET LINE NUMBER OF FINISHED LINE . 
CHECK FOR OMA FAILURE , 
GO HALT - MEMORY PROBLEM. 

FLAG THAT ANOTHER LINE HAS FINISHED . 

MEMORY PROBLEM 

(lS>(12>(7>(7>(7>/SYSTEM CLOSING DOWN NOW/ 
, -DMAMES 
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3.4.3.3 Aborting a OMA Transfer -

TO ABORT A OMA TRANSFER IN PROGRESS ON A 
THIS ROUTINE IS CALLESDROUTINE HAKES THE (RATHER RASH) ASSUMPTION 
SPECIFIED LI NE . THI 

; THAT THERE ARE NO OTHER TRANSFERS IN PROGRESS. 

ON ENTRY, R0 CONTAINS THE NUMBER OF THE LINE TO BE ABORTED . 

DMABRT : : 
R0 , @tOHVCSR 

POINT TO THE CHANNEL TO BE ABORTED. 
SET THE OMA ABOHT BIT. MOV 

.,S 
1$ : 

MOV 
BP L 
SWAB 
BI C 
CMP 
BN E 

BIC 

RTS 

fl , @tLNCTRL 

@IOHVCSR , Rl 
1$ 
Rl 
1177760 , Rl 
R0 , Rl 
1$ 

11 , @lLNCTRL 

PC 

WAIT FOR THE TX.ACT 

CHECK ITS OUR LINE. 

IGNORE IT IF ITS NOT (OUR 
ASSUMPTION WAS WRONCI) 

CLEAR ~OWN THE ABORT FLAG 
FOR NEXT TIME . 

BUFFER COMPLETELY ABORTED, 
THE OMA REGISTERS REFLECT 
WHERE THE DHV1I GOT TO. 

3.4.4 Receiving 

THIS ROUTINE PROCESSES RECEIVED CHARACTERS UNDER INTERRUPT CONTROL. 
IF AN XOFF IS RECEIVED, THE TRANSMITTER FOR THAT CHANNEL IS TURNED 
OFF. IF AN XON IS RECEIVED , THE TRANSMITTER IS TURNED BACK ON . ALL 
OTHER CHARACTERS ARE IGNORED. 

THIS IS J UST AN EXAMPLE , A BETTER WAY TO PERFORM FLOW CONTROL IS TO 
USE THE AUTOMATIC CAPABILITIES OF THE DHVII. 

RXAUTQ: : 

1$ : 

MOV 
MOV 

MOV 
CLR 

MOVS 
BIS 
INC 
SOB 

MOVS 

RTS 

IRXINT , @IRXVECT 
1200,@lRXPSW 

IS. , RS 
Rl 

Rl,@IOHVCSR 
14 , @lLNCTRL 
Rl 
Re , l$ 

tle0 , @loHVCSR 

PC 

I NTERRU PT ROUTINE TO DO THE MAIN TASK . 
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SET UP THE INTERRUPT VECTORS. 
PRIORITY LEVEL FOUR. 

ENASLE ALL THE RECEIVERS, 
STARTING AT CHANNEL ZERO, 

; SELECT THE LINE. 
ENABLE THIS RECEIVER. 
SET POINTER TO NEXT CHANNEL. 

; ENABLE THE RECEIVER HITERRUPTS . 

RETURN _ INTERRUPTS 00 THE RESET. 



RUNT : : 

RXNXTC : 

1$: 

RXIEND: 

MOV 

MOV 
BPL 
MOV 
BIC 
BN' 

BIC 
SWAB 
BIS 
MOVB 
SWAB 
CMPB 
BN' 

BISB 
BR 

CMPB 
BN' 

BlCB 
BR 

MOV 
RTI 

Re , -eSP) 

@fRBUFF , Re 
RXIEND 
Re , -(SP) 
l1e7777, (SP) + 
RXNXTC 

11 70200. R0 
'B 
Uel1l , RI1I 
R0.@fDHVCSR 
'B 
'21 , RI1I 
1$ 

'21110.@tTBFAD2+1 
RXNXTC 

'23.R0 
RXNXTC 

'2111111, (lfTBFAD2+ 1 
RXNXTC 

(SP)+.R0 

3.4.5 AuIO X-ON and X-OFF 

SAVE CALLERS REGISTERS . 

GET THE CHARACTER . 
I F NO DATA VALID , WE ' VE FINISHED . 
CHECK FOR ERRORS, MODEM AND 
DIAGNOSTICS CODES . 

- JUST IGNORE THEM . 

REMOVE UNNECESSARY BITS. 
POINT TO THIS CHARACTERS LINE. 
(ADD THE INTERRUPT ENABLE BIT . ) 

PUT CHARACTER BACK IN LOWER BYTE . 
WAS IT AN "XON"? 
NO - GO CHECK FOR AN ·XOFF" 

ENABLE THE TRANSMITTER. 
GO CHECK FOR MORE CHARACTERS. 

WAS IT AN " XO FF" ? 
NO - GO CHECK FOR MORE CHARACTERS. 

DISABLE THE TRANSMITTER. 
GO CHECK FOR MORE CHARACTERS. 

RESTORE THE DESTROYED REGISTER. 

THIS PROGRAM SENDS A MESSAGE OUT ON EACH LINE OF THE DHVII AND 
HALTS THE MACHINE WHEN ALL TRANSMISSIONS HAVE CO~PLETED . 

THE MESSAGES ARE TRANSMITTED USING OMA MODE , AND INTERRUPTS ARE 
USED TO SIGNAL TRANSMISSION COMPLETION . 

AUTOMATIC FLOW CONTROL IS ENABLED ON THE OUTGOING DATA . 

TXAUTO: : 
MOV ,ATOINT,@,TXVECT SET UP THE INTERRUPT VECTORS . 
MOV '2e0 . @,TXPSW INTERRUPT PRIORITY FOUR. 

MOV ,a. , R0 EIGHT LINES TO START . 
CLR R1 START AT LINE ZERO . 

1 $, 
MOVB RI.@tDHVCSR SELECT THE REGISTER BANK . 
81S '24,@fLNCTRL ENABLE AUTOMATIC FLOW CONTROL 

ON THE TRANSMITTED DATA. 
MOV ,AUTOSZ , @,'fBf'CNT SET LENGTH OF MESSAGE . 
MOV 'AUTOMS.@'TBFADI SET LOWER 16 ADDRESS BITS . 
MOV '10021110 , @'TBFAD2 START DMA WITH TRANSMITTER 

ENABLED (ASSUME UPPER ADDRESS 
BITS ARE ZERO) . 

INC . , POINT TO NEXT CHANNEL . 
S08 R0.1$ REPEAT FOR ALL LINES. 

CLR '5 RS IS USEO BY INTERRUPT ROUTINE . 
MOVB tl00.@'OHVCSR+I ENABLE TRANSMITTER INTERRUPTS . 
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2$ , ,8 . ,RS 
WAIT FOR ALL LINES TO f'INISH. 

eMP 
BNE 2$ 

3$: ALL DONE, SO STOP. 
HALT 
BR 3$ 

TRANSMITTeR INTERRUPT ROUTINE. 

RS IS INCRgMENTED AS EACH LINE COMPLETES. 

ATOINT: : 

4$ : 

MOV 
BIT 
BNE 

INC 
RTI 

HALT 

@lDHVCSR,R0 
110000, R0 
4$ 

R5 

SR 4$ 

GET LINE NUMBER OF FINISHED LINE. 
CHECK FOR OMA FAILURE. 
GO HALT - MEMORY PROBLEM. 

FLAG THAT ANOTHER LINE HAS FINISHED. 

MEMORY PROBLEM 

AUTDMS: . ASCII <lS><12><7><7><1>/SYSTEM CLOSING DOWN NOW/ 
AUTOSZ s .-AUTOM5 

.EVEN 

3.4.6 Checking Diagnostic Codes 

THIS ROUTINE CHECKS THE DIAGNOSTICS CODES RETURNED FROM THE DHYll. 

ON ENTRY, R0 CONTAINS THE CHARACTER RECEIVED FROM THE DHYll. 

ON EXIT, THE CARRY BIT WILL BE CLEAR FOR success, SET FOR FAILURE. 

DtAG: : 
MOV 

BIC 
CMP 
BNE 

MOV 

BITB 
BEQ 
CMPB 
BEQ 
CMPB 
BEQ 
CMPB 
BEQ 

SEC 
BR 

R0,-(SP) 

fle7776,R0 
t070001,R0 
DIAGEX 

(SP),R0 

'200,R0 
DIAGEX 
'201,Re 
DIAGEX 
'203,R0 
DIAGEX 
'305 , R0 
DIAGEX 

DIAGXX 
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SAVE THE COOE FOR LATER. 

CHECK THAT IT'S A DIAG. CODE. 

I F NOT, JUST EXIT NORMALLY. 

GET THE CODE 8'C~ . 

CHECK FOR ROM VERSION NUMBER. 

SELF TEST NULL CODE. 

SELF TEST SKIPPED CODE . 

DHV RUNNING CODE. 

ALL THE REST ARE ERROR CODES. 

AN ERROR CODE WAS RECEIVED, SO 

SET THE CARRY' FLAG. 



OIAGEX: 

DIAGXX: 
CCC 

MOV 
RTS 

(SP)+,R9 
PC 

3.4.7 Modem Control 

EVERYTHING OK, SO CLEAR CARRY. 

RESTORE THE CHARACTER/INFO . 

THIS ROUTINE WILL ANSWER A MODEM CALL , PRINT OUT A MESSAGE AND 
HANG UP THE PHONE. 

DMA MODE IS USED . IF SINGLED CHARACTER MODE WERE USED, THEN 
THE MESSAGE WOULD NEED TO BE PADDED OUT WITH THREE NULLS DUE 

; TO INTERNAL BUFFERING OF THE OHVll . 

MODEM: : 
MOV ,e., Rlil 
CCR Rl 

IS 
MOVS Rl,@fOHVCSR 
MOVS 1l25 , @tLPR+l 
MOV '4iHJ,@fLNCTRL 
INC Rl 
SOB RO , lS 

MOV 'MRXINT,@'RXVECT 
MOV '20",@fRXPSW 
MOV IMTXINT,@'TXVECT 
MOV 1200,@fTXPSW 
MOV '401 09,@lDHVCSR 

2S 
BR 2$ 

TRANSMITTER INTERRUPT ROUTINE. 

HfXINT: 
MOV RO,-eSP) 
HOV @lDHVCSR,RO 
SWAB 00 
BlC 1117760,RO 
BlS 11 00 . HO 
HOVB RO.@lDHVCSR 
HOV '40a,@'LNCTRL 
HOV (SP)+ ,R D 
OTt 
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SET UP ALL CHANNELS FOR MODEMS. 

POINT TO CHANNEL 'fO BE SET UP . 
399 BPS DATA RATE. 
SET MODEM DISABLE RECEIVER. 
POINT TO NEXT CHANNEL . 
SET UP ALL CHANNELS . 

SET UP INTERRUPT VECTORS. 
(INTERRUPT LEVEL FOUR) 

ENABLE THE INTERRUPTS. 

LET INTERRUPT ROUTINES 00 EVER¥THING 

SAVE THE REGISTER WE USE. 
GET INTERRUPTING LINE NUHBER. 
SELECT THIS CHANNELS RECISTERS. 

(RETAIN INTERRUPT ENABLE) 

DROP OTR, RTS ANO CLEAR ABORT . 
RESTORE THE REGISTER WE USED. 



RECEIVER INTERRUPT ROUTINE. 

HRXINT: : 

HRXLOP: 

1 $: 

2$ : 

3 $: 

MRXNXT: 

HRX!ND: 

NOSYS: 
NOS'l'SZ 

HOV 

HOV 
BPL 
HOV 
BIC 
CHP 
BNE 
HOV 
SWAB 
BIC 
BIS 
MOVB 

HOV 
BIC 
CHP 
BNE 
BIC 

MOVB 

HOV 
HOV 
HOV 
BR 

BIT 
BEQ 
HOVB 
BR 

BIT 
BEQ 
HOVB 
BR 

BlSB 
HOVB 

TST 
BR 

HOV 
RTI 

• ASC 11 

.EVEN 

RO,-(SP) 

@lRBUFF ,IO 
HRXEND 
RO,-(SP) 
1107776 , RO 
l070000,RO 
HRXNXT 
(SP) , RO 
RO 
1177760 ,RO 
IIOO,RO 
RO,UDHVCSI 

(SP) ,10 
1177547 , 10 
1230 , 10 
1$ 
1I,@lLNCTIL 

123,@lLNCTRL+l 

INOSYSZ,@'TBPCNT 
INOSYS,@'TBPADI 
II00200,@'TBPAD2 
HRXNXT 

1200,RO 
2S 
123,@lLNCTRL+l 
HRXNXT 

'40, (SP) 
3$ 
#3 , @'LNCTIL+I 
HRXNXT 

#I , @lLNCTRL 
# I,@lLNCTRL+l 

( SP)+ 
MRXLOP 

(SP)+,RQ 

SAVE THE nCISTU WE USE. 

GET [NTlRRUPTING LIME. 
EXIT IP ALL DON!. 
SAV! FOR LATER USE. 
TEST POR MODEH INFO . 

SKIP l' NOT. 
SELECT REGISTERS rOI THIS LII!. 

(RETAIN INTERRUPT !HAILE) 

CHBCK paR RUDY rOR TIAH$!llS5101, 

DSR, DCD , CTS NOT SET, Tn SUit, 
CLEAR DOVN AIORT In (HI CASE lit 
SET IT WITHOUT A DHA IN nOGUSS ), 
ASSERT IlTS tH CASE eTS AIiD Dst 
VERE ASSEITED AT THE SAlt! tIK! , 
OUTPUT MESSAGE. 
(TRANSMITTER INT!UUPT IODtln 

CLEARS DOWN THE CALL.) 
CO LOOK POI HOlE. 

CHECK rOR 051 . 
NO - GO CHECK FOR. NEW CALL. 
ASSERT RTS. 
GO LOOl paR HOlE. 

CHECK rOil RING tHDICATOI. 
NO - co CLOS!DOWN CALL. 
ASSERT DTR . 
co LOOK POR HaRE . 

ABOKr ANY CUllENT OHA TIAIiSrnS, 
DROP HODEM SICNALS. 

REMOVE SIGNALS PROH tHE StACI., 
CO ROUND AGAUL 

RESTOl! THE lEGlSTEl WE UsED, 

<l5)<12)<7)<7)<7)/SYSTEH UNAVAILABLE, PLEASE TIT LATEl I 
.- NOSYS 
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4.1 SCOPE 
This chapter describes: 

• Operation of the main hardware blocks 
• Dala flow 
• Control of address and data 
• Operation of the microcomputers 
• Use and control of the RAM 
• Internal diagnostics. 

CHAPTER 4 
TECHNICAL DESCRIPTION 

The chapter starts with a description at block diagram level. This is followed by a section on data flow, and 
then specific areas are described in morc detail. A basic description of the DHVII 's ROM-based 
diagnostics completes the chapter. 

It is assumed that the reader has read Chapter 3, Sections I, 2, and 3 of this document. 

Refer to Figure 4-1 throughout this description. 

4.2 Q·BUS INTERFACE 
The simplified block ofthe Q-bus interface in Figure 1-5 is expanded in Figure 4-1. The interface is made 
up of alilhe components between the external and internal buses. 

DCOO5 bus transceivers control the address and data lines BDAL< 17:0> and BAL<21:18>. Bus 
transceivers also: 

I. Recognize device addresses 
2. Provide vectors during interrupt sequences. 

When ( I) the DHVII is bus s lave, access to the DHVII is allowed when BBS7 is asserted (110 
operation) and BDAL< 12:4> ' matches' the address on the module address switches. By this means, the 
DHVII recognizes a valid device register address. Transceiver direction is controlled by BDIN and 
BDOUT, which indirectly generate XMIT.H and REC.H. The 'match' condition generates the signal 
MATCH. 

In an interrupt acknowledge cycle (2), the DCOO3 interrupt Ie responds to BIAKI. The signal VECTOR 
enables the vector switches onto the BDAL lines via the DCOO5s. VECT.2.H is the low bit ofthe vector 
address. It identifies a receive (0) or transmit (I) interrupt vector. VECTOR also generates BRPLY via 
DCOO4 protocol logic. 
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REC EIVER INTERRUP T ROUTINE . 

MRXINT : : 

MRXLOP: 

1 S : 

2 S : 

3$ : 

MRXNXT: 

HRXEND : 

HOV 

HOV 
BPL 
HOV 
BIC 
CHP 
BNE 
HOV 
SWAB 
BIC 
BIS 
HOVB 

HOV 
RIC 
CHP 
B.E 
BIC 

MOVS 

HOV 
HOV 
HOV 
BR 

BIT 
BEQ 
MOVB 
BR 

BIT 
BEQ 
MOVa 
BR 

BlSB 
MOVB 

TST 
BR 

HOV 
RTI 

NOSYS : ."SCll 
NOSYSZ 

. EVEN 

RO,-(SP) 

@IRSUFF,RO 
MRXEND 
RO,-(SP) 
1107776,RO 
l070000,RO 
MRXNXT 
(SP) ,RO 
RO 
1177760,RO 
1100,RO 
RO,@lDHVCSR 

(SP) . RO 
1177547.10 
1230,RO 
1 $ 
II .@lLNCTRL 

123 , @ILNCTRL+l 

INOSYSZ , @IT8FCNT 
INOSYS,@lTaF"Dl 
1100200 , @'T8F,,02 
HRXNXT 

1200,RO 
2$ 
123 , @'LNCTRL+l 
HRXNXT 

140.(SP) 
)$ 
'3.@lLNCTRL+l 
HRXNXT 

11.@lLNCTRL 
11.@lLNCTRL+l 

(SP)+ 
HRXLOP 

(SP)+,RQ 

SAVE THE UGISTEI WE US!. 

CET INTERIUPTINe LIIf!. 
EXIT IP ALL DON!. 
SAVE paR LATU uS!. 
TEST POI HODZM uro. 

SKIP Ir NOT. 
SELECT REGISTUS POI THlS LIn, 

(IETAIN INTEIIUPT ENAlLE) 

CHECK rOI IUOY POI TUNSNISSIOI. 

DS... OCO , CTS NOT SIT, tit SUI1. 
CLEAI. DOWN AIOIT lIT (111 CAS! iii 
SET IT WITHOUT A OttA 1M Plonm). 
ASSEIT ITS IN CAS! CTS UO 051 
WEIE ASSEI.UD AT TI! SIJt! TINE. 
OUTPUT MESSAGE. 
(TIANSMITTU lNTEllurt 1001111 

CLEAIS DOWN THE CALL.) 
CO LOOI POI Mall. 

CHECI rOI OSl. 
NO - GO CHECK POI nw CALL. 
ASSEIT ITS. 
GO LOOK POI HOU. 

CHICK POI lING INDICATO'. 
NO - GO CLOSIDOWN CALL. 
ASSERT DTI . 
GO LOOK POI MOil. 

"IOIT "NY CUIUNT OttA Tlusr!ls. 
OIOP HODEH SIGNALS . 

IEHOY! SICNALS nOM THE STACl. 
CO 10UND AGAlK. 

IESTOI! Ttl! UGlSTU WE USED. 

(15)<12)<7)<7)0)/SYSTE" UNAVAILAlLE, PLEASE TIY Lunl 
. -NOSYS 
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4.1 SCOPE 
This chapter describes: 

• 
• 
• 
• 
• 
• 

Operation of the main hardware blocks 
Data flow 
Control of address and data 
Operation of the microcomputers 
Use and control of the RAM 
Internal diagnostics. 

CHAPTER 4 
TECHNICAL DESCRIPTION 

The chapter starts with a description at block diagram level. This is followed by a section on data flow, and 
then specific areas are described in more detail. A basic description of the DHVll ' s ROM-based 
diagnostics completes the chapler. 

It is assumed that the reader has read Chapter 3, Sections 1,2, and 3 of this document. 

Refer to Figure 4-1 throughout this description. 

4.2 Q- BUS INTERFACE 
The simplified block of the Q-bus interface in Figure 1-5 is expanded in Figure 4-1. The interface is made 
up of all the components between the external and internal buses. 

DCOO5 bus transceivers control the address and data lines SDAL< I?:O> and SAL< 21:18> . Bus 
transceivers also: 

I. Recognize device addresses 
2. Provide vectors during interrupt sequences. 

When (I) the DHVII is bus slave, access to the DHVlt is allowed when BSS? is asserted (VD 
operation) and BDAL< 12:4> 'matches' the address on the module address switches. By this means, the 
DHVll recognizes a valid device register address. Transceiver direction is controlled by BDIN and 
SDOUT, which indirectly generate XMIT.H and REC.H. The 'match' condition generates the signal 
MATCH. 

In an interrupt acknowledge cycle (2), the DCOO3 interrupt Ie responds to BIAKI. The signal VECTOR 
enables the vector switches onto the BDAL lines via the DCOO5s. VECT.2.H is the low bit of the vector 
address. It identifies a receive (0) or transmit (1) interrupt vector. VECTOR also generates BRPLY via 
DCOO4 protocol lOgic. 
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When the bus transceivers recognize a valid device register address, the DCOO4 is enabled. MATCH 
allows 80IN or BnOUT to generate BRPLY. The external bus signals arc decoded by the DCOO4 which 
generates the following as necessary: 

INWD 
OUTLB 
OUTHB 

Word transfer. DHVll to the bus master 
Low byte (AD< 7:0» transfer, bus master to DHVII 
High byte (AD< 15:8» transfer, bus master to DHVll. 

Both OUTHB and QUTLS arc generated 10 transfer a word to DHVII. 

The DCOO4 also decodes the low address lines to generate a number of register select (SEL) signals. 
SELO is the signal which selects the CSR. 

IT a condition which needs interrupt service occurs, the DCOO3 interrupt logic interrupts the host(BIRQ). 
When the acknowledge signal (BIAKl) is returned, VECTOR and VECT.2 are generated as previously 
described. BIAKO provides bus grant continuity. 

BINIT is the bus initialize signal. It resets the DHVII to a known state. 

The OCOIO is a OMA controller used by the DHVII to perform a OMA transfer. A hardware OMA 
request enables the IC, which then makes a request via BOMR(bus DMA request) for control of the bus. 
The OCO I 0 provides the appropriate bus-control signals to transfer a word of data to DHVII. After each 
transfer the bus is released. Another DMA request is needed for the transfer of the next word. DMA data 
does not pass through the DCO I O. 

Figures 4-2 and 4-3 show the DATI (INWD), DA TOB (OUTLB or OUTHB), and DATO (OUTLB 
and OUTHB) handshake sequences. In each case the DHVII is bus slave. 

Figure 4-4 shows an interrupt request! acknowledge sequence which requests the host processor to read an 
interrupt vector from the DHVII. This sequence is followed by a DATI operation which transfers the 
vector. 

In Figure4-5 , a DMA request/grant sequence is shown. Note that when bus grant(BDMGO) is received, 
the OCOIO becomes bus master. Itgenerates the signals for an INWDtransferfrom system memory to the 
DMA data latches. 

NOTE 

A OATIO or DATIOB sequence is made up ofa 
DATI followed by DATO or DATOB. 

NOTE 

On Q-bus systems, BDAL< 17:16> are used to 
provide data parity information to the bus master. 
To prevent the DHVll from generating false 
parity information, AD< 17: 16> are only enabled 
onto the BOALs when the DHVII is bus master. 
AOREN from the DMA controller performs the 
enable function . 

A description of DCOO3, DCOO4, DCOO5, and OCOIO is included in Appendix A. 
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• FIFO conltOl and add ress circuits - which supply the appropriatc FIFO addresses 

• The CSR - which is the main control register. 

The CSR is a separate set of latches and is not part of common RAM. 

4.4.2 Common RAM 

4.~.2 .1 Memory Map - The common RAM (common to both microcomputers) is mapped to 
microcomputer addresses 800016 to 87FF I6 as shown in Figure 4-6. 

SINGLE CttAR 8UffER 

INTEfI. OMA OUTPUT BUffERS PAOC'_ 
BUffERS 8 _ 8 WOfIDS 

HI BYTE • FLAG 
LO BYTE . CHAR 

AOQRESS OF fifO 
_ READ BASE + 2 
_ RBUf 

08" 
LOGICAL 

REGISTER 
(OCTAL) 

10" TBUFfCT BASE + 16 
10" TlIUffAD2 BASE + 14 
I 0 ~ T8UFfADl BASE+12 
10. LNCTRL BASE+l0 
10_STAT BASE+6 
10.LPR BASE+4 
10 • TXCHAA (WArfE) BASe,+2 

NOT USEO BAS' 

PHYSICAL 
(WORD) 
ADDRESSES 
(HEXADECIMAL) 

~~~~~ 03ff 

SCRATCH 
m .. 

0248 

0200 , 
256 'NORD 
(512 BYTES) 
''''<> 

.'00 

UNUSfD 
AREA 

I 
00 •• 
00>. 
OOSO 
00'. 
00<. 
00'. 
002. 
00'. 
0000 

M ' 

MICROCOMPUTER 
(BYTE) 
ADDRESSES 
(HEXAOECIMAL) 

87F[ 

8< .. 

.. 00 

8200 

"00 so,. 
.0<0 '.M 
8080 
806. .0<. 
8020 
.000 

""01 

Figure 4-6 Common RAM - Memory Map 

The top lK bytes (above the FIFO) are used by PROCI and PROC2 for interprocessor buffers and a 
scratch area. 

Each channel has an 8-word buffer for DMA characters. There are also eight I-word buffers (one for each 
channel) for singJe-character programmed transfers. By using buffers, the DHVll is able to transmit more 
efficiently. Buffers are filled by PROCI and emptied by PROC2. 
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f b ~ has a flag byte (0<15:8» and a character byte (0<7:0», When PROCI 
Each word 0 a u ~r buffer it selS the flag byte to a non-zero condition. When PROC2 transfers. 
transfers a charUaActRerTo.~ clears 'the flag byte to zero. In this way. the flag byte is used as a handshake character to a • I 
between PROCI and PROC2, 

The top eight words are reserved for self-test diagnostic bytes. 

4.4.2.2 Registers - The DHVII is controlled ,via register:s. There are seven rcreach channel, plustbe 
FIFO (RBUF) and a common CSR. The functions of registers 8re as follows: 

CSR - Main control register for channel selection, imponant flags, and control bits 

RBUF - FIFO for received characters, and status and diagnostic infonnation 

TXCHAR - Any character written to a channel 's TXCHAR is transmitted on that channel 

LPR - Command codes written by the host to this register configure lhe channel 

STAT - Indicates the current modem status 

LNCTRL - Command register via which the host controls the channels 

TBUFF AD 1 - Loaded by the host, while setting up a DMA transfer with the 16 low-orderbitsd 
a DMA address 

TBUFF AD2 - Holds the six high-order bits of a DMA address, plus control bits 

TBUFFCT - Loaded by the host, while seuing up a DMA transfer, with lhe numberofDMA 
characters to be transferred. 

Register functions are described in Chapter 3 ( Programming). 

Figure 4-6 shows the location of registers and their physical addresses. Each block allocated lOa register 
contains 16 word locations, only 8 of which are used. These locations are indexed by an address 
previously written to CSR < 3:0>. For example, in order to write to the TXCHAR registerforchannel7, 
the host must first write 7 to CSR< 3:0>. When the host then writes to TXCHAR (BASE + 2), the 
address is indexed by 7. This accesses the appropriate TXCHAR register from lhe block of 16. 

The h?SI can also write bytes to the registers. In that case, even addresses ( BASE + 2, BASE +4,amho 
on) wIll access the low byte (0< 7:0> ), Odd addresses (BASE + 3 BASE + 5 andsoon)will.ccessthe 
high byte (0< 15:8», ' , 

Transfers to the master, fro~ the registers and the FIFO, are routed via the output data latches. Transfers 
from the master to the regtsters pass through the input data latches. 

~4.2.3 FIFO- This 256-word RAM area usually contains received characters and status infonnatioo. 
hen the host reads from BASE + 2(RBUF), the oldest word in the FIFO is transferred, 

There is. only one received character buffer (RBUF). The index bits (CSR< J:O» are ignored during a read actIOn from RBUF. 
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4.4.3 RAM Access 
(See Figure 4-7.) The common RAM can be accessed by the host, or by each of the DHVll 
microcomputers. Therefore, it is a 3-port memory. 

FROM 
HOST 

FROM 
PROC2 

I 
I 

----- --\/---- -\/----, 
REGISTER HOST RAM PROC2 I I 

I 
I 
I 
L_ 

\ 

FIFO ADDRESS ...Q:L ADDRESS ~ I 
COUNTERS DRIVERS LATCH I 

--\-1- ----\-7-- -- - - -\-J---- __ 1 
SAD (STORE ADDRESS BUS) 

~ 7 

FROM 
PROC1 

\l 
RAM 'ROC 
ADDRESS p!! 
LATCH 

\ 7 

PROC 1 PROC2 HOST 

EN t Et / N , 
R 

RAM 
TIMING & STORE -~ 

\ 
J / 

H J 
DA.TA 
LATCHES 

~ ~ 
TO/ FAOM 
HOST 

HOST 
EN 

~ 
SDAT (STORE OATA BUS) 

<; 
DATA 
TRANSCEIVERS 

(} 
TO/ FROM 
PROC2 

CONTROL ARBITRATOR R 

H 

PROCt PRb c2 t OST 
R 

PROC2 
EN 

EN EN EN 
r 
'\ 
J 

~ } 
PROCl 

DATA EN 
TRANSCEIVERS 

~ ~ 
TO/ FROM 
PAOCl 

Figure 4-7 Common RAM Access 

Addresses (Figure 4-7) come from four sources: 

• PROCI 
• PROC2 
• The host processor (via translation logic) 
• The FIFO Fill and Empty counters. 

ROC1 
EO 

ROC' 
EO 
OST (BUS) 
EO 

"'''U 

During a write to FIFO (by PROC2) or a read from FIFO (by the host), the RAM address is given by one 
of the FIFO counters. Dotted lines in Figure 4-7 indicate that this area is oversimplified. 

Figure 4-1 shows more detail of the same circuit. 
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4.4.4 Store Arbitrator . . 
When one of the microcomputers or the host needs to acce~s the RAM, It will gen~rate a reque.st for store 
access. The store arbitrator (Figures 4-7 and 4-1) sequentially scans the request hm:s. Wh~n It detects a 
request, that request is granted and the other twO requests are locked ouL ~e arbitrator Issues ~nable 
signals for the appropriate address and data sources, and starts memory lImmg and control lOgic. 

Signals produced by the timing and control logic perform the read or write action and then tenninate the 

access. 

4.4.5 Microcomputers 
Using the RAM as a common referenc~ p?int, PROC I a.nd PROC.2 manage the functions o~the DHVII. 
Under control of firmware, contained m mtemal ROM In each microcomputer, the RAM IS scanned for 
commands or data. The main functions of each microcomputer are as follows: 

PROCI 

1. Single-character transfers from the TXCHAR register to the output buffers in common RAM. 
2. Control of DMA transfers from system memory to the output buffers in common RAM. 
3. Reporting back to the host via the TX.ACTION bit in the CSR. 
4. Executing the Background Monitor Program (BM-P) when not busy with other tasks. 

PROC2 

1. Transfer of characters (DMA and single character) from the output buffers to the appropriate 
DUART channel. 

2. Transfer of received characters and error status from the DUARTs to the FIFO. Recognition 
of automatic flow control (auto-flow) characters X-ON and X-OFF. Auto-flow is described in 
Chapter 3, Programming. 

3. Servicing internal interrupts which are raised when the host writes to the LPR or LNCTRL 
registers. 

4. Scanning the modem status lines for a change of state. Reporting back to the host via the STAT 
register and FIFO. 

5. Executing BMP when not busy with other tasks. 

4.4.6 Address and Data Latches 
To meet the interface timing demands, latches are used for all transfers between the host and the DHVII . 
For .exa~ple, ~o transmit a single character, the host writes the character to the TXCHAR register. 
Du~mg thiS action the TXCHAR address is latched into the register address latch. The data is latched into 
the tnputdata latches. The arbitration and timing and control circuits complete the transfer to TXCHAR 

Cha~acters tran.sferred by DMA are not routed through the TXCHARregister. Special DMA latches are 
prOVided for this purpose. 

At the beginning of a DMA cycle the next DMA address is written to the DMA address latches (Figure4-I' 
ThiS generates a DMA request to the DMA control IC OCOIO which transfers the next word from host 
~~~ry to the D~ data latches. PROCI will transfe~ the word (two characters) from the latches to the 

buffer area m common RAM. except at the beginning or end of an odd length butTer. 
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4.4.7 FIFO Addresses 
The FIFO is implemented in common RAM. It is filled by PROC2 and emptied by the host. It is made to 
act like a FIFO by the action of two counters. 

The Fill counter provides addresses during PROC2 FIFO WRITE actions. It points to the next available 
location. The counter is incremented after each word (two separate bytes) is written. 

The Empty counter provides addresses during a FIFO READ action by the host. It addresses the oldest 
word in the FIFO. It is incremented after each word is read. 

4.4.8 FIFO Control 
Received characters are transferred from the DUARTs to the FIFO in order to be read by the host. 
PROC210ads the status (high) byte and then the character( low) byte. The host reads this information as a 
full word. A FIFO control circuit manages these actions by monitoring GRANT signals from the store 
arbitrator and READ or WRITE signals from the host or PROC2. 

The functions of the FIFO control circuit are as follows: 

• Gating the appropriate FIFO counter onto the store address (SAD<9:0» bus 
• Incrementing the appropriate counter after access 
• Disabling both FIFO addresses when the FIFO is not being accessed 
• Reponing the Slate of the FIFO (FULL, ALARM, EMPTY) to PROC2 and the CSR 

4.5 OTHER CIRCUITS 

4.5.1 Voltage Converter 
Line drivers and receivers need both + 12 V and-12 V in order to generate line signals at EIA levels. The 
voltage converter, which is a small Switched-Mode Power Supply (SMPS), produces-12 V from the + 12 
V supply. 

4.5.2 Oscillators 
Also on the module are the following circuits: 

• Oscillator to provide 24 MHz, 12 MHz and 6 MHz clock signals for the timing circuits 
• Oscillator of 3.6864 MHz to provide the basic clock for DUART data rates. 

4.6 DATA FLOW 
DHVII firmware uses interrupt timers in PROCI and PROC2 to enter certain routines which handle 
data and check the control registers. Therefore a delay, dependent on the timer interval, can be introduced 
into some data paths. When referring to Figures 4-8 to 4·14, these delays must be considered. 

The delays are as follows: 

J. TXCHAR to single-character transmit buffers: 

Every 780 microseconds PROCI checks for characters in each TXCHAR register. If 
available, one character will be transferred to the butTers from each register. It is this timer 
which limits single character transmission to 1000 characters per second. 
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2. DMA data latch to DMA butTer area: 

Each time PROel services the single-character bu~ers i! also c~ecks, ~nd services if needed, 
one pair of channels for DMA. The c~annels are serviced I~ r?tatlon. TIus means l:hat a specific 
channel is serviced every 4 X 780 microseconds = 3.12 mllhseconds. PROC 1 will transfer up 
to eight characters to each of the twO DMA output buffers in common RAM (Figure 4-6). 

3. Single-character or DMA output butTer to DUART: 

Every 480 microseconds ~ROC2 checks the interprocessor buffers for ~ali~ data. If there is 
data waiting, a character WllJ be transferred to each DUART channel which IS ready towe a 
character. It is this timer which limits DMA transmission per channel to 2000 characters per 

second. 

4. DUART to FIFO: 

Received characters are not handled by timer-driven interrupts, but by direct interrupt from the 
DUART. Therefore, in comparison with transmitted characters, the delay is not significant 

5. The DMA start bit is sampled every 3.12 milliseconds. There is also a delay of up to 480 
microseconds in PROe2. This gives an average delay of 1.8 milliseconds before a DMA 
transfer is started. 

Timer dependent tasks of PROC2 may be delayed by: 

1. The receive interrupt 

2. The parameter change interrupt which is raised (by hardware) when the host writes to the LPR 
or LNCTRL registers. (It may have to change the DUART configuration or the stateofmodem 
control lines) 

3. The need to monitor modem status lines. These are sampled every 10 milliseconds. 

From the foregoing it should be clear that PROC2 delays are to a great extent dependent on application 
and on throughput. 

In the followin~ descriptions of data flow, the basic timer delays are nOled against the appropriate data 
paths on the diagrams. 

4.6.1 Host Read from a Register 
(S~e ~igure 4-8.) Except for RBUF or the CSR, the channel number must first be written toCSR<3:0). 
This IS followed by a READ from BASE + n (see Figure 4-6). 
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INDIRECT 
ADDRESS CHANNEL NUMBER 
REGISTER REGISTER 

INDEXED ADDRESS 
CSR< 3:0 > ADDRESS 

ADDRESS LATCHES 

ADDRESS RAM 

BUS DATA OUTPUT DATA 

TRANSCEIVERS 
DATA 

DATA LATCHES 

elK 
REGISTER 

BUS 
GRANT 

READ 
ENABLE 

CONTROL DCOO4 BUS REO BUS GRANT TIMING 

PROTOCOL ARBITRATOR EN AND 
CONTROL 

'">' ... 

Figure 4-8 Reading from a Register 

The register address is latched into the register address latches, to be applied to the RAM when bus access 
is granted. 

The READ action from the host gene rates a BUS REQUEST to the store arbitrator, which generates 
BUS GRANT. This starts the timing signals which read a word from the addressed register. When BUS 
GRANT is deasserted, the data is latched into the output data latches. 

BRPLY (Figure 4-2) is inhibited until data transfer to the output latches is complete. BRPLY is then 
asserted. READ signals on the Q-bus transfer the word to the host. 

4.6.2 Writing to a Regi ster 
(See Figure 4-9.) In order to write to a register the channel number is first written to CSR bits < 3:0>. This 
is followed by a WRITE to BASE + n (see Figure 4-6). 

4-13 



INDIRECT 
CHANNEL NU';1BER ADDRESS REGISTER INDEXED ADDRESS REGISTER 

ADDRESS 
(CSR< 3:0» 

ADDRESS LATCHES 

ADDRESS RAM 
INPUT DATA DATA BUS DATA 

DATA TRANSCEIVERS LATCHES 

'N REGISTER 

BUS 
GRANT 

WRITE 
ENABLE 

BUS REO BUS GRANT TIMING CONTROL DC004 
'N AND ARBITRATOR PROTOCOL 

CONTROL 

.' 
Figure 4-9 Writing to a Register 

The register address is latched into the register address latches and is applied to the RAM when the bus 
access is granted. The data to be written is latched into the input data latches. 

The WRITE action from the host generates a BUS REQUEST to the store arbitrat?r. BU~ GRANT 
enables the data from the input data latches and provides RAM timing signals. Data wLII be wntten to the 
addressed register. 

For a WRITE BYTE action, address line 0 will select the high or low byte of a word. 

4.6.3 Single· Character Transmit 
(See Figure 4-10.) To transmit a character by use of the single-character transmit facility, the charact~r 
and ~he DATA. VALID bit can be written to the TXCHAR register. This would be done exactly as III 
Section 4.6.2. To transmit subsequent characters, the TX.ACTION bit for this channel must be checked 
by polling or via interrupts. 
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Figure 4·10 Single-Character Transmit 

TRANSMIT 
DUAAT 

DATA 

, 

, 

... ' ... 

PRoel, which scans the TXCHAR register, detects from the data valid bit that a new character has been 
written. It reads the character and then transfers it to the single-character buffer area in the common RAM 
(Figure 4-6). PROel writes the channel number and the TX.ACTION bit to report acceptance of the 
character. 

PRoe2, which scans the buffer area, reads the character from the buffer area and writes it to the 
appropriate DUART. The DUART then transmits the character serially on the appropriate channel. 

4.6.4 OMA Trans missions 
Section 3 (Programming) describes how a OMA block transfer is set up. The host writes a DMA butTer 
start address, the number of characters to be transferred, and a TX.DMA.START bit to TBUFF ADI, 
TBUFF AD2, and TBUFFCT. 
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4.6.4.1 OMA Block Transmit - Figure 4-11 shows the data now for a DMA transfer. 

When the host sets TX.DMA.START, PROel writes the OMA address (in three bytes) to the DMA 
address latches. Writing the most significant address byte sets the DMA request latch, which starts a 
DMA transfer. 

The DCOlO performs a READ from memory, using the DMA address held in the address latches. 

The OMA cycle always transfers a word from system memory to the DMA data latches. PROCI reads 
the word (two characters) onc byte at a time, and transfers them, via its data transceivers, to a butTer area in 
RAM. Note that PROC) can only write to the butTer area if there is space for at least two characters. 

PROC2, which scans the butTer area, reads the character from the buffer area and writes it to the 
appropriate DUART. 

The DUART transmits the character serially on the appropriate channel. 

4.6.4.2 DMA Data Management - When a DMA block stans with an odd address, or ends with an 
even address, PROCI willuansfer the addressed character only, to the output buffer. 

Figure 4-12 shows how DHVII manages a 9-byte DMA transfer. The start address is 1061 8 and the end 
address is 10728. 

PROC2 transfers characters from the buffer area, exactly as in Section 4.6.4.1. 

LOC 
1060 

I 

START OF 
DMA BLOCK 

j 
lOC lOC 
1061 1062 

~ 

ENDOF 

DMA rOCK 

LOC LOC 
1072 1073 

LOC 
1074 

"'--
-----J'~ __________________ ----' 

FIRST WORD 
READ FROM 
MEMOAYTO 
DMA DATA 
LATCHES 

'--__ -----0' '------
--~''-' ----' 

FIRST BYTE 
TRANSFERRED 
TO COMMON 
RAM 

BYTE BYTE LAST BYTE 
TRANSFERRED TRANSFERRED TRANSFERRED 
TO COMMON TO COMMON TO COMMON 
RAM AAM RAM 

Figure 4-12 DMA Character Handling 

LAST WORD 
READ FROM 
MEMORY 
TODMA 
DATA LATCHES 

· '. 
4.6.4.3 DMA Error Detection and Timeout - Q-bus protocol demands that, during a bus transaction, 
a bus master which does not receive BRPL Y within 10 microseconds ofsendingBSYNC should terminate 
the transaction. For a DMA transfer the DHV II becomes bus master, therefore it must obey the timeout 
rule. The DHVII also checks parity bits BDAL 17 and 16. 

At the beginning of each DMA cycle the DMA controller uses ADREN (address enable) to gate the 
DMA address onto the Q-bus. The trailing edge of this signal stans a hardware counter (Figure 4-13) 
which will time out after 10.7 microseconds if there is no reply from the bus. Thc counter is cleared by its 
own timeout or by a bus reply. 
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. db DMA request. It will generate a DMA error signal (DMA ERROR) 
The DMA e.rror status 1.5 cleare ya. (BDAL 17 and 16 asserted) is detected. The parity error is 
if the timer urnes out or If a memory panty error . 
latched when the bus reply goes false at the end of the transaC110n. 

fth DMA I h the DCOIO deasserts BDIN, a DMA COMPLETE signal (Section 
At the end 0 e eye e, w en . h ks th fDMA ERROR If . d Wh PROCldetectsDMACOMPLETEltc ec estateo . 47 I 2} IS generate . en . be'· h . .. . d d th DHV I I will read the same location once more lore reporting an error to t e 
an error IS eleele. e 
host. 

REPLY (HIGH) 
PII02.L (DMA REO) 

~ MEMORY PARITY ERROR D SET 
E91 (lOW! DMA 

\ ERROR 
LATCH 

lOW IF REPLY REPLY (LOW) 
CAESETO 

Pll09.H 
QATIMEOUT (DMA EA RORI 

HIGH 
10.7 }Js TIMEOUT (HIGH) ~ 'I 
COUNTER 

.,r-
SET 

Q 
TO CLEAR l7 D CLEAR 

E62 

AD REN.l '2MHz 
elK 

Figure 4-13 DMA/Memory Error Generation 

4.6.4.4 DMA Abort- PROe l transfers DMA data from the host, in blocks of up to eight characters 
(four words). The data is held temporarily in the DMA output buffer area in common RAM. PROC2 
scans the buffer for data, and transfers it byte by byte to the DUARTs. Separate buffer areas are reserved 
for each channel. 

A DMA sequence can be terminated by a DMA abort command from the host. When this happens. 
PROC2 stops the transfer of characters to the DUART channel. PROe 1 stops transferring data, counts 
the characters in the butTer, corrects TBUFFCT, TBUFFADI. and TBUFFAD2. and then clears the 
DMA butTer area for this block. It then sets TX.ACTION to report that the transmission has been 
aborted. To continue transfer of the aborted block, the host need only clearTX.DMA.ABORT and setthe 
TX.DMA.ST ART bit. The transfer will continue without losing characters. 

4.6.5 Receiving 
(See Figure 4-14.) When a serial channel has assembled acharacler, it will raise an interrupt. PROC2 w~1l 
respond by reading status from each DUART in tum. When it finds the interrupting channel, PROC2wdi 
transfer an error/ line-number status byte and the character byte to the FLFO. 

PROC2 writes all receive information to a I-word address in the RAM; C040 = low byte, C041 = high 
byt.e. These addre.sses are decoded and ANDed with 'PROe2 grant' to enable the FIFO Fill counte~. 
This counter proVides the actual FIFO address. The counter is incremented after each character byte IS 

transferred. Therefore the character (low byte of RBUF) is transferred last. 
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To read the FIFO, the host perfonns a 'read from register' sequenc~ as ~escribed in ~ection 4.6.1. In this 
case, however, the DCOO4 recognizes that the FIFO (Sase + 2) IS bemg read. This causes the Empty 
counter and the FIFO to be enabled. 

The data is transferred via the data output latches as for a ;read from register' operation. 

If characters are received faster than they are removed by the host, the FIFO will eventually become full. 
PROC2 will stop taking characters from the DUARTs. A further four characters can be buffered in any 
DUART channel before the overrun condition is reached. When this happens, any overrun channel will 

be flushed. 

When space is available, a null character (one for each overrun channel) with the overrun error bit set will 
be placed in the FIFO. 

4.7 TECHNICAL DETAIL 
This section provides a more detailed description of specific areas of DHVII logic and electronics. 

4.7.1 DHVII Internal 110 Control 
PROCI and PROC2 finnware defines the functions of the DHVII. The functions managed by the 
microcomputers are controlled and monitored via VO ports associated with each microcomputer. These 
are memory-mapped VOports, and integral ports PI and P3. (See Appendix A2, 805 I Microcomputer.) 

Memory-mapped I/O used internally on the DHVll is very similar to PDP-II memory-mapped UO 
architecture. I/O addresses start at COOOl6 on each microcomputer. 

4.7.1.1 PROCI Memory Mapped I/O - Table 4-1 lists the addresses and functions of PROCI 
memory-mapped VO. Figure 4-15 shows how the addresses are decoded. 

Address 
(Hexadecimal) 

COOO 

COOl 

COO2 

COO3 

COO4 

COOS 

C006 

Table 4·1 PROCI Memory-Mapped 1/ 0 

I/O Type Signal Name 

Write PIIOO.L 

Write PIIOI.L 

Write P1102.L 

Read P1I04.L 

Read PIIOS .L 
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Function 

Load low-order eight bits of DMA 
address into DMA address latch. 

Load middle eight bits oroMA ad,"", 
into DMA address latch. 

Load high-ordersix bits ofDMA_ 
into DMA address latch. Set DMA 
request latch. 

Not used . 

Read low byte of DMA data from 
DMA data latch. 

Read high byte o[ DMA data [rom 
DMA data latch. 

Not used. 



Address 
(Hexadecimal) 

c007 

Table 4-1 PROCI Memory-Mapped I/O (Cont) 

I/O Type 

Write 

Signal Name 

PII07.L 

+1' .----, 
L- OMA 

Function 

PROCI CSR write. Also starts a dummy 
store-access sequence. This is to prevent 
access conflicts to this register. 

r OMAAODiiESS ..., 
; LATCHES I 

PI AO<2:0> 
I 

~~CH f-~D~M~A~R='~Q~TO 
OMA CONTROllER 

SELECT 0 PllOO.l 
0·7 I 

PIAO<7 :0> LOW I---,-I __ ~, 
; BYrE AD<7:0> > 

I 
, p-~P'~'O~L~L __ -+ ________________________ -, 
,p-p~,~,o~,~.Lc-_4-I __________________ --, 
3 
. pcP~,~~~.Lc-____________________ -, 
, PCP~,~~~,~.Lc-__________________ -, 

• 
ENABLE 7 

rREOUESTSYNCHRONIZER - - --, 

I + , I 
ENABLE IS 
PIA015 HIGH) coo 
PlA01 4 HIGH ~ 
PI RD OR WR STROBE 

,,;p, 

I I 
-' 0 I 

i Y>-- E~ : 

II ~ JLawL II 
DOD 0 

: 1 

-P~,~Ao~<~7~.o~>~r_::~1 1 
..!: MID AO<1 5:B> > ,m 

I 
1 

1 

-P~'A~o~<~'80~>~~::~1 ! I HIGH AO<2L16» 
6 BITS 

, 

I 1 
L ____ -.! 

r DMADATA-' 

<~~~I~~~~T~C~H~'S~ 1 < PIAO<7;D> LOW 1/~"7I=~~ 
L __________ ~ ; -<~:'~~'~f'~IAO~<~7~'O"'> 

1 I 

I E7 E9 I 
I Cl li" I 
L - -{-- r- -- - ---' 

L _____ P1SAa.H 

P1AO}7 :D> HIGH V I 
L ____________ ,1t-1.~BYT:E~ ~<15 : B> 

I L ______ I 

CSRFC. l PI ClK 

00"00 

Figure 4-15 PROCI VO Decoding 
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4.7.1.2 PROCI Integral I/O Port Functions - Table 4-2 lists the functions of the integral pons used 

by PROCI. 

Port Direction 

PI.O Input 

Pl.l Input 

Pl.2 Input 

P1.3 Output 

PI.4 

P1.5 

Pl.6 Output 

P1.7 

P3.0 Input 

P3.1 Output 

P3.2 

Table 4·2 PROel Integral I/O Port Functions 

Signal Name 
(Explanatory 
Tit le) 

PII08. L 
(TX ACTION) 

PII09.H 
(DMA ERROR) 

PlIOIO.H 
(DMA COMPLETE) 

PIlOII.H 
(DIAG ERROR) 

PIIOI4.L 
(MR CLEAR) 

IPSLO 

IPSLI 
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Function 

1- DHVII hasoompletedorterminaT<d 
a transmit action. Waiting for read by 
host. 

0= CSRhas been read by host. Thisbit 
is cleared when host reads CSR 

I = Error during last OMA transfer. 

o = No DMA error. 

I - Last DMA request has b«u 
completed. 

o = Not completed. 

I = Error found during se[-test ~ 
or BMP. 

0= No error was detected durin&st~· 
test diagnostic or BMP. 

This bit drives the' diagnostics passed' 
LED and the 'diagnostics fail' bit in 
the CSR 

Not used. 

Not used. 

0 - Clear and hold master reset latch. 

I - Release hold. 

Not used. 

Serial input line to PROCI internal 
UART. 

Serial output line from PROC I internal 
UART. 

The above two serial lines connect to 
PROC2 internal UART for direct 
reporting during diagnostics. 

Not used. -



Table 4-2 PROCI lntegrall/O POft Funct ions (Cont) 

POft Direction Signal Name Funct ion 
(Explanatory 
Title) 

P3.3 Not used. 

P3.4 Input P2INTl.L PROC2 interrupt monitor 

0 = Pending change to LPRor LNCTRL 
registers. 

1 = No pending change. 

P3.5 Not used. 

P3.6 Output PIWRL Write strobe for common RAM and 
the DUARTs. 

P3.7 Output PIRD.L Read strobe for common RAM and 
the DUARTs. 

4.7.1.3 PROC2 Memory-Mapped I/O - Table 4-3 shows the addresses and functions of PROC2 
memory-mapped YO. Figure 4-16 shows how the addresses are decoded. The low address lines arc used 
to select one of 16 registers in each DUART. 

Address 
(Hexadecimal) 

COOO 
to 

COOF 

COlO 
to 

COIF 

C020 
to 

C02F 

C030 
to 

C03F 

C040 

Table 4·3 PROC2 Memory-Mapped I/ O 

I/O Type 

Read/Write 

Read/ Write 

Read/Write 

Read/Write 

Write 

Signal Name Function 

UARTO.L Chip select DUART O. 
Internal registers addressed by AOO to AD3. 

UARTl.L Chip select DUART l. 
As above. 

UART2.L Chip select DUART 2. 
As above. 

UART3.L Chip select DUART 3. 
As above. 

FIWR.L Writes the low byte of the FIFO word 
(usually the received character) to the FIFO. 
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The trailing edge increments the FIFO 
address pointer (so it is written after the 
status byte). ADO = O. 



Address 
(Hexadecimal) 

C041 

coso 

C060 

C070 

P2AD< 3:D> 

P2AD<6:4> 

ENABLE IS; 

SE LECT 

ENABLE 

Ao15 HIGH) 
A014 HIGH - COlO( 
P2 RO OR WR STROBE 

0 , 
2 

3 
4 

5 

Table 4-3 PROC2 Memory- Mapped V O (Cont) -
VO Type Signal Name Function 

Write FIWRH 

Write FICL.L 

Write INTCL.L 

INTERNAL REGISTER SELECT 

UARTOl 

UART1L 

UAAT2l 
UART3l 

FlWR 

SEL 

-
W rites the high byte (Slatus) to the FIFO 
Written berore the low byte. ADO =: 1. . 

Clears the FI FO address counters at bus 
DHV II reset_ (In effcctemptiesthe FiFO'i 

Not used. 

Clear interrupt request PROC2. When !be 
LPR and ~CTRL registers are written, a 
hardware mterrupt request is raised toaJen 
PROC2. During the interrupt routine, 
PROe2 clears the interrupt request \u 
INTCL.L. 

OUARTS 
o 3 

61>--
7 

FIFO 
AIlOfIESS 

,""",,55 SAD<10> ... 
COUNTER LATCHES 

FICLL 
Cl ,. 

T 

Q P2 1'tT 1 l 

Cl 

INTCll I ., 

Figure 4-16 PROC2 VO DeCodlD& 
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4.7.1.4 PROC2 Integ ra l I/ O Port Functions- Table 4--4 shows the function of the integral ports used by 
PROC2. 

Port 

PI.O 
to 

Pl.? 

P3.0 

P3.) 

P3.2 

P3.3 

P3.4 

P3.5 

P3.6 

P3.? 

Table 4·4 PROC2 Integral I/O Port Functions 

Direction 

Inputs 

Input 

Output 

Input 

Input 

Input 

Input 

Output 

Output 

Signal Name 

RIBO.L 
to 

RIB?L 

)PSLI 

[PS LO 

P2lNTO.L 

P21NTI.L 

FULL.L 

ALARM.L 

P2WRL 

P2RD.L 
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Function 

Indicates the state of the Ring Indicator lines 
o to 7 from modems. 
0= ON, ) = OFF. 

Serial input line to internal U ART, PROC2. 

Serial output line from internal UART, 
PROC2. 

The above two seri al lines connect to the 
PROCI internal UARTfordirectreporting 
during diagnostics. 

0= DUART service interrupt request active. 

1 = Interrupt inactive. 

o = CHANGE interrupt request active. 
Becomes active each time the host writes to 
LPR or LNCTRL 

I = Interrupt inactive. 

o = FlFO ;s full 

I = FIFO is not full 

o '"'" FIFO has reached three·quaners fu ll 
condition and has not yet been emptied 
below half full. 

I = FIFO not in the above state. 

Write strobe for common RAM and the 
DUARTs. 

Read strobe for common RAM and the 
DUARTs. 



4 7 2 Q- Bus Interrupts I .. ale . 
. . F' 4-17) The function of the DCOO3 interrupt ogle IS to m e mterruptrequest!i and to supplya 

(See 19ure
th 

h .( S,·gnal sequences for interrupt request and acknowledge are given in Figure 4-4 
vector to e os. . 

If interrupts are enabled, they are generated under the following conditions: 

1. 

2. 

3. 

4. 

When a received character is loaded into a previously empty FIFO (EMPTY.L is assencd lO 
indicate this state) 

When, with data in the FIFO, RXIE is changed to the enable Slale 

When, during a single-character programmed transfer, a character is removed from I 

TXCHAR register 

When a DMA block transfer is completed, or has been aOOned, or has failed becauseoflDMA 
error. 

For conditions 3 and 4, the signal TX.ACTION.H is generated. 

EMPTY.L, when it goes false, causes a receive interrupt request (RQA) and TX.ACTION,HClUSeSI 
transmit interrupt request (RQB). 

Interrupts are enabled by writing a I to CSR bit 6 and/or CSR bit 14. This action generates recem 
interrupt enable (RXlE) and transmit interrupt enable (TXIE) respectively. The host can read the StIM 
of these lines by a CSR read action. 

The enable signals are ANDed with the appropriate request.. and latched to generate RQA or RQB. If 
both are true, priority is given to RQA. 

For both RX and TX interrupts, bus interrupt request (BIRQ. L) is generated. The request isclemdqain 
by RDIN.L at the start of an interrupt acknowledge cycle. 

NOTE 

Both RX and TX interrupt requests are latched by 
a rising edge. Therefore in order to raise another 
interrupt reques~ one of the inputs to A D gates 
A or B must be de asserted and then asserted. 

In an interrupt acknowledge cycle. the DCOO3 interrupt IC responds to BlAKI.L. The sip! 
VECTORH enables the vector switches onto BDAL< 3:8>. VECT.2.H provides the low bit cithe 
~ctor address on BDAL<2> . It identifies a receive (0) or transmit (1) interrupt vector. VECTOR.H 

so generat~s BRPLY via DCOO4 protocol lOgic. The vector is trans-rerred to the host by I DATI 
sequence which follows the interrupt request/grant sequence. 

4.7.3 Common RAM Arbitration 
(See Figure 4-1B )Toallo th RAM ~ Ilt 
DHVll rovide~ . ~ e.con:unon to be accessed by the microcomputers and by lhe ....... 
sequence~ To accoa:b:~atlo~ circuitry. However, arbitration introduces a delay into a memory ~ 

n or thiS delay. the store access cycle of the requesting device must be extended 

Data addresses and COntrol' I fi . -=_.1 
is disabled until the sto Slgn~ s rom the external bus are extended by delaying BRPLY.L. ~ 
this way. They have nor~:c~ess IS c?mplete. The 80S 1 microcomputers, howe\'er, cannot be can . to 
stop the clock. n shake signal such 8S WAIT, and because they are dynamic it is not po5SIbIe 
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Figure 4-17 Interrupt Logic 

The DHV II solves the problem by slowing down the related microcomputer clock every time PROC I or 
PROC2 tries to access the RAM. The nonnal clock frequency is 12 MHz. This is reduced to 1.5 MHz 
during RAM access. Approximately 330 nanoseconds after a store request has been granted, the nonnal 
clock frequency is enabled. 

Figure 4-18 provides more information on the RAM arbitration and timing blocks. A description of the 
operation follows. 

A 4-state scan counter(O to 3) is driven by the 12 M Hz clock. The output is used as a synchronized count 
for a request multiplexer and two accept decoders. 

On each positive edge of the clock one of the latched store request lines (SRQDs) from PROC I , PROC2 
or the bus is connected to the request latch. On each negative edge the input to the latch is sampled. A valid 
store request will set the latch. The scan counter will be stopped and the RAM state counter will be 
enabled. 

With the scan counter stopped, the MUX and the decoders will also stop. One of the grant signals, ACPI, 
ACP2, or AC B (accept PROCI, PROC2, or BUS), will be true. The equivalent SCS (store chip select) 
signal will be selected but not enabled. 

Now that the RAM state counter is enabled, it is incremented by the 12 MHz clock from 000 to 101 . The 
counter is then held in the 101 state by END.L. 
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Figure 4-19 gives timing details for a store access cycle. 

12MHz eLK 

SAOO 

MUX 

GRANT 

SCAN CT ENABLE ------_\_, 

A 

B (WRTS) 

C(TS4) 

ENO.L 

I 
STOPS RAM TIMING COUNTER 

... ' .. , 
Figure 4-19 Store Access Timing Cycle 

[n Figure 4-19: 

• Write Time State (WRTS) is inverted to enable the selected Store Chip Select(SCS) signal via 
the decoder. This action perfonns two functions: 

I. It enables the appropriate Chip Select (CS) signals via the chip seleCllogic 

2. It enables the appropriate write enable line. SWRL will be true when one of the gates 
E83, EB4, or ElO2 is enabled and its input is low. Thalis to say, when PROCI, PROC2, 
or the host are writing to the RAM. 
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• 

• 
• 

• 
• 

• 

SWR.L, and CS signals for the high and/or low byte, perform the RAM access. lfSWRL is 

false, a read action is performed. 

10 a PROel write to the CSR, WRTS is used to set the TX.ACTION bit. 

Time State 4 (TS4) _ If a PROel Of PR~C2 request is valid. the related microcomputerc!ock 
"n be runnin slow at 1.5 MHz. TS4 sWitches the clock back to 12 ~l. !S4 also deassens :'y active sto~e request. SRQD will be de asserted on the next negatlve-go

m
, 12 MHz clock. 

END.L holds the RAM timing counter at 101 as previously described. 

Chip select logic uses ADO. ~UTH~. and. O,!"!,LB to select a byte or word. trlhe CSRisbein& 

addressed, both chip select hnes will be tnhlblted. 

At the end of the memory cycle, SRQD is deasserted. On the next ~egative .12 MHz clock, the 
request latch and the RAM state counter will be reset, and the arbitrator win continue to scan 

for requests. 
NOTE 

Store request signals (SRQDs) to £69 are 
supplied by a 745374 octal latch (E70), part 
number 19-13671-5 t. This IC has special timing! 
stability characteristicS and must only be replaced 
by an IC of the same type. 

4.7.4 FIFO Counter Control 
(See Figure 4-1.) It is the action of FIFO counters which makes aseetion of common RAM act asl FIFO. 

During initialization, the counters are cleared. As characters and statuS are written to the FIFO, the FiB 
counter steps ahead of the Empty counter which is still addressing the bottom of the FIFO. As the MsI. 
reads each word the Empty counter is stepped to address the next word. The difference between the 
counters is the number of characters in the FIFO. Both counters wilt ron over after a count or2S5. 

Comparator circuits check the two counters. The conditions, empty, half fun, three-quarters full. andful 

can be detected. 

When EMPTY is deasserted, a hardware request is generated for receive interrupt service. This can be 

disabled by software. 

FULL is a signal which stops PROC2 from putting more characters into the FIFO. 

ALARM is asserted when the FIFO becomes three-quarters full. It Slays asserted until the FIFO 
~com.es less than half full. These signals are used when the DHVl1 is programmed for auto-flow III 
mcommg characters. X-OFF characters are generated when the FIFO is more than three-quarterduJl. 
X-ON characters are generated when it becomes less than half full. 

To add.ress the appropriate FIFO location, address bits SAD9 and SADS must be sette 0 and.
1 

respectively and the appropriate address counter must be enabled_ The correct SAD<9:8) code IS 

generated for any FIFO access, that is to say: 

I. When the FIFO (READ from base + 2) is addressed and ACB (Figu'" 4-18) is asserted 
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2. When PROC2 generates a FIFO WRITE signal (FIWRL) and ACP2 (Figure 4-18) is 
asserted. 

4.7.4.1 Host Read from the F IFO - During a host READ from the FIFO the contents of the Empty 
counter are latched onto SAO<7:0> by a decode of: 

1. lNWD from the DC()()4 protocol Ie 
2. The RBUF address (base + 2) 
3. ACB from the RAM arbitrator. 

By the same signals, a strobe is generated to increment the counter ready for the next action.lfthe FIFO is 
empty (EMPTY.L asserted), the strobe is inhibited. 

Chip select logic decodes ases and INWD to generate CS signals for both bytes ofthe addressed word. 

4.7.4.2 PROC2 Write to the F IFO - When PROC2 writes to the FIFO (FIWR.L asserted), the 
contents of the Fill counter are latched onto SAD<7:0> by an AND of: 

I. FIWR.L from PROC2 (see Table 4-3) 
2. PROC2 accept signal (ACP2). 

By the same signals, a strobe is generated to increment the counter ready for the next action. However, 
because PROC2 can only write bytes, the strobe is only enabled when the low byte is written. For this 
reason the low byte is aJways written last. 

The high or low byte is selected by ADO from PROC2 (see Table 4-3). Chip select logic decodes the state 
of ADO in order to generate the correct CS signal. The ADO = 0 state is used to enable the strobe which 
increments the Fill counter. 

4 .7.5 ControVStatus Register (CSR) 
This is the main control register of the module. PROCI updates the high byte as necessary. The host can 
lX>1' the CSR to find the DHVII status. 

Associated with the CSR (see Figure 4-20) are the following: 

• Indirect Address Register- a 4-bit latch (ADO to AD3) which holds the number of the channel 
which is to be accessed. The contents of this register are used to index the addresses supplied by 
the host. Figure 4-20 shows how indexing is performed. 

NOTE 

The indirect address reg ister holds the channel 
number. Therefore, to configure a channel, the 
register has only to be loaded once. The control 
registers for that channel can then be loaded in 
sequence. Only when the host needs to access 
another channel must the indirect address register 
be reloaded. 

• Master Reset Latch - set by BINIT or by writing a I to bit 5 ofthe CSR. Cleared by PI IOt4.L 
from PROCI. 

PI IOI4.L and MRST.L are ORed at E29 to make sure that MRST does not go false until the 
end of PI JOI4.L strobe. 
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• DC003 interrupt controller - provides interrupt enable status to the CSR !fbit 6 is set, receive 
interrupt is enabled. IT bit 14 is set. transmit interrupt is enabled. 

• FIFO Control- indicates that there is vaJid data in the FIFO. 

• TX ACTION Latch - indicates when a transmit action has been completed. It is cleared when 
the CSR is read. 

• PROCI - provides the following information: 

On SDAT< ll:8> - The related transmit channel number 
On SDAT I2 - Diagnostic fail bit 
On SOATl3 - TX.OMA.ERROR bit 
On SOAT 15 - TX.ACTlON bit. 

4.7.6 Voltage Converter (SMPS) 
The DHV11's line drivers and receivers need both + 12 V and-12 V supplies. The + 12 V is supplied from 
the backplane, but - 12 V is derived from + 12 V by a voltage converter. This device uses switched-mode 
power supply techniques to generate the negative voltage. 

The circuit is built around a TlA94 switching regulator which uses pulse-width modulation to regulate the 
-12 V output. The maximum current supplied is approximately 400 mAo 

Switched-mode power supplies of the type used by DHVtl operate according to the following principles 
(refer to the simplified circuit diagram of Figure 4-21). 

Switching pulses from a pulse width modu lator/regulator switch a transistor(Q I) to convert a dc input (V 
IN) to a pulsed dc current in an inductor (L). 

When Q 1 is switched on, point X becomes positive causing current to flow through L. This generates a 
magnetic field around L. 

When QI is switched off, the current stops and the field collapses. This drives point X negative, and puts a 
forward bias on diode D. Current generated by the collapsing field is transferred via Lhe forward-biased 
diode to the smoothing capacitors. In this way a negative voltage (V OUT) is generated. 

As current is transferred to the output, the voltage at X rises until the diode is cut otT again. The circuit will 
stay in this state until the next switching pulse opens Q I. 

The inset of Figure 4-21 shows waveforms of the current Lhrough L, as seen by an oscilloscope across 
RJ 4. When Ql is switched on, current rises linearly until Q t is switched otT again. The collapsing field 
generates current, which reduces linearly as it is transferred to the output. With wider switching pulses, 
more current is transferred to the output. Therefore, the power transferred (shaded in the inset) is 
proportional to the width of switching pulses. 

Feedback (VAR) from V OUT to the pulse width modulator is compared with a reference voltage(REF). 
If V AR is too negative (V OUT is too high), the width of switching pulses is reduced. If V AR is too 
positive, the width is increased. This aclion maintains V OUT at the correct level. 

The same method of comparison is used to detect an over-current condition. When the voltage 
(proportional to output current) across RI4 gets too high, the switching pulse width is reduced. This 
reduces Lhe current. 
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The switching frequency, selected by R12 and C9, does not change. In DHVII this frequency is 36.7 
kHz. If the oscillator is working, a sawtoothed 36.7 kHz waveform can be detected on pin 5 or 6. 
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Figure 4-21 DHVII Voltage Converter 
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4.8 ROM· BASED DIAGNOSTICS 

4.8. I Self-Test 

4.8.1 .1 Genera l- When DHVII or the Q-bus is reset, the DHV 11 's master reset latch is set. This causes 
the microcomputers to execute a DHVll self-test sequence. 

During self-test , diagnostic codes are stored in the top six words of the common RAM, and also in the top 
two bytes of PROC2's intemal RAM. 

At the end of self-test, control is passed to the communications finnware , which starts the initialization 
routine. During initialization the diagnostic codes are transferred to the FIFO. 

At the end of the initialization process, the maste r reset latch is reset, thereby clearing CSR bit 5 (MRST). 
This bit is polled by the host. When MRST is c leared the host can read and interpret the diagnostic codes. 

The 'diagnostic fail ' bit in the CSR indicates whether the diagnostic program detected an error condition. 
The green 'diagnostic passed' LED is on when the bit is cleared and vice· versa. 

When a serviceable DHVII is reset, the LED follows this sequence: 

I. orr for about 0.03 seconds 
2. On for about 0.2 seconds 
3. OfT for t to 2.5 seconds 
4. On pennanently. 

if the LED does not follow this sequence, the DHVII is defective. 

4.8. 1.2 Location and Interpretation of Diagnostic Codes - Figure 4.22 shows where diagnostic 
infonnation is loaded immediately after self·tesl. DIAG 0 to DlAG 7 arc the diagnostic bytes stored 
during self· test. Diag 0 to Diag 7 are the same bytes which arc transferred during initialization. 
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OJFF 1 TOPO' 03FE EXTERNAL 
03FD RAM 
03FC (SCRATCH 
03FB AREA) 
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.,".' 

Figure 4-22 Register Contents After Self· Test 
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The high byte ofRBUF can be interpreted as in Chapter 3, Section 3.2.2.2, except that bits II to 8 are not 
the line number. They indicate the sequence of the diagnostic byte. That is to say, 0 = first diagnostic byte, 
I = second diagnostic byte, and so on. 

Chapter 3, Programming, explains how to interpret diagnostic codes. 

4.8.2 Background Monitor Program (BMP) 
Many of the regular operations by PROC I and PROC2 are controlled by intemaJ timers. The timers 
generate internal interrupts which vector the microcomputers to the appropriate routine. 

When they are not busy with other tasks, PROCI and PROC2 check their timer-generated interrupts. If 
there is an error, a NOGO report is passed to the host via the FIFO. 

BMP can also be activated by command from the host. In this case a GOINOGO report is passed to the 
host. 

Any time the BMP finds an error, DIAG.FAILis set in the CSR and the diagnostic LED is switched off. 
The LED will stay off, even if the fault clears. 
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5.1 SCOPE 

CHAPTER 5 
MAINTENANCE 

This chapter explains the maintenance strategy and how the diagnostic programs are used to find a 
defective Field Replaceable Unit (FRU). The description is supplemented by a troubleshooting 
nowchart. 

5.2 MAINTENANCE STRATEGY 

5.2.1 Preventive Maintenance 
No preventive maintenance is planned for this option. Howeve r, if the host system is being serviced, a 
visual check should be made for loose connectors and damaged cables. 

5.2.2 Corrective Maintenance 
The M3104 module, BC05l.rxx cables, and H3173-A distribution panels are all FRUs. Corrective 
maintenance is therefore based on finding and replacing the defective FRU. However, iflhc fault is not in 
the option, it may be possible to perfonn tests of external equipment. Figure 5-1 can be used as a basis for 
troubleshooting. 

M3104 

, 

H3277~ 
/ / 

CABLES 

H325 
c::J 

DISTRIBUTION 
PANELS 
H3173·A 

MOOEM -z.--I MOOEM ~ TERMINAL 
ETC. 

..." .. 
Figure 5-1 Troubleshooting Connection Diagram 

5·1 



5.3 INTERNAL DIAGNOSTICS 
Internal diagnostics run without intervention from the operator. There are two tests, called self-lest and 

background monitor test. 

5.3.1 Self· Test 
This test starts immediately after bus or device reset. It is a limited tcst, which checks the internally 
accessible parts of the DHVII and gives a GO/NOGO indication via the DIAG.FAIL bit and the 
'diagnostics passed' LED. Self-test also reports error or status information to the host via the FIFO. This 
information is used by system-based diagnostics such as CVDH?? 

During a successful (no defects) self-test, the LED flashes OFF/ON/OFF before coming ON 
permanently. The first OFF period is very short and may not be seen. However, if the LED goes ofT and 
then comes on permanently, the diagnostic has found no faults. If self-test is skipped (see Chapter 3, 
Section 3.3.10.3), the LED will just go on. 

Because of the limitations of self-test, a correct sequence does not guarantee that all sections of the module 

are good. 

5.3.2 Background Monitor Program (8MP) 
The BMP carries out tests on the DHV II when the option is not engaged in other tasks. If it detects an 
error, the BMP reports to the host via the FIFO. It also switches ofT the 'diagnostics passed' LED. 

By writing codes to the LPR, the host can cause the BMP to report the DHV 11 status even if an error has 
not been detected. It is used if the host suspects that the DHV II is dead. 

NOTE 

More detail of the self-test and 8MP diagnostics 
is given in the technical description and program
ming sect ions of this manual. 

5.4. XXDP+ DIAGNOSTICS 
In order to run these dia~ostics, the host system must have at least the minimum configuration specified. 
Loopback connectors Will be needed for some of the tests. For more information refer to the program 
documentation at the beginning of the CVDH?? listings. • 

5.4.1 CYDHA?, CYDHB?, and CYD HC? 
These progran:ts fo~ a Functional Verification Test(FVT) which runs on Q-bus members of the PDP-II 
processor faml~y. This ~est runs under the PDP-II Diagnostic Supervisor. It will run standalone using the 
XXDP+ momtor, or It can be run automatically under the Automatic Product Test (APT) system. 

The minimum system requirements arc: 

• 
• 
• 
• 
• 

Q-bus CPU 
32K bytes memory 
Console tenninal 
XXDP+ lo~d device with Diagnostic Runtime Services (DRS) supervisor 
DHVII option. 
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In order to test the full DMA address capability afthe DHV II, the diagnostic uses the following address 
patterns. lfthe high address lines are to be tested, the host must have memory at the following locations as 
well as the 32K bytes defined in the previous paragraph: 

Address bits 

Memory address 
(High bank) 

Memory address 
(Low bank) 

21 

o 

20 

o 
19 18 17 

o 

o o 

16 15 

o 

o 

14 

X 

X 

13 

X 

X 

X X 

X X 

lfmemory is not available at these locations, some high DMA address bits will not be tested. This will not 
be considered as an error. The operator, by answering a prompt, can display information specifying the 
bilS which were tested. 

5.4.1.1 Functions ofCVOHA? - This program checks the reset and the register access functions, and 
verifies that the handshake between the DHV II and the host is operating correctly. It also checks reports 
from the self-test and BMP. 

Loopback connectors are not used in this test. 

5.4.1.2 Functions of CVDHB? - This program checks the major communication functions of the 
DHVll . It verifies the correct operation of modem control signals and the register bits which control and 
report them. CVDHB? does not perform extensive data transmission and reception tests. 

Loopback connectors can be used in this test. 

5.4.1.3 Functions of CVDHC? - This program checks the major communication functions which 
use the DUARTs. It checks split-speed operation. and verifies that DUART errors are reported correctly. 
Extensive data transfer tests are performed in both DMA and single-character modes. CVDHC? also 
includes a keyboard test 

Loopback connectors can be used in this tesl. 

5.4.2 DECXJII Exerciser 
When a DHVII or other option is installed or replaced, it is necessary to run the DECXJII exerciser 
CXDHVxx. The exerciser must first be configured to match the host system. For more information, refer 
10 Ihe DECX/II User Manual (AC-F035B-MC) and DECX/II Cross-Reference (AC-F055C-MC). 

DECXlII should not be run until all modules have passed their own diagnostic tests. Therefore, before 
running the exerciser, the DHVII must pass all phases of CVDH?? 

5.5 DIAGNOSTIC SUPERVISOR SUMMARY 
The CVDH?? diagnostics have been written for use with the Diagnostic Runtime Services (DRS) 
supervisor. DRS, which provides the interface between the operator and the diagnostic programs, can be 
used with load systems such as ACT, APT, SLfDE, XXDP+. and ABS loader. By answering prompt 
questions supplied by the supervisor the operator can define the following: 

1. The hardware configuration of the DHV II s being tested 
2. The type of test information to be reported 
3. The conditions under which the test should be terminated or continued. 
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5.5.1 Loading the Supervisor Diagnostic 
The diagnostic program may be loaded and started in the nonnal way, using any of the supported load 
systems. For example, using XXDP+, the program CVDHBA.BIN is loaded and started by typing 

R CVDHBA. 

The diagnostic and the supervisor will be loaded and the program started. The program types the following 

message: 

CVDHBA.BlN 
DRSC7 
CVDHB-A-O 
DHV-II FUNCT TEST PARTI 
UNIT IS DHV-II 
REST ART ADDR: xxx xxx 
DR> 

DR> is the prompt for the diagnostic supervisor routine. At this point a supervisor command must be 
entered (supervisor commands are listed in Section 5.5.3). 

AD on the end of CVDHB indicates the revision level (A) and the patch level (0). 

5.5.2 Four Steps to Run a Supervisor Diagnostic 

I. Enter the start command. 

When the prompt DR> is issued, type: 

STNPASS:I / FLAGS:HOE< CR> 

The switches and flags are optional. 

2. Answer the hardware parameter questions. 

The program prompts with: 

CHANGE HW? 

You must answer Y to this query if you want to change the hardware parameter tables. The 
program will then ask a number of hardware parameter questions in sequence. For example, 

the first question is: 

# UNITS? 

At this point, enler the number of units to be tested. 

NOTE 

Some versions of the diagnost ic supervisor do not 
ask the CHANGE HW? question at the first start 
command. I nstead they go straight into the hard
ware parameter question sequence. 

The answers to the questions are used to build hardware parameter tables (P-tables) in memory. A series 
of questions is posed for each device to be tested. A hardware P-table is built for each device. 
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3. Answer the software parameter questions. 

When all the hardware P-tables are built the program responds with: 

CHANGESW? 

If other than default parameters are wanted for the software, type Y. lfthe default parameters 
are wanted. type N. 

If you type Y, a series of software questions will be asked and the answers to these will be 
entered into the software P-table in memory. The software questions will be asked only once, 
regardless of the number of units to be tested. 

4. Diagnostic execution 

After the software questions have been answered, the diagnostic starts to run. 

What happens next is determined by the switch options selected with the start command, or 
errors occurring during execution of the diagnostic. 

5.5.3 Supervisor Commands 
The supervisor commands that may be issued in response to the DR> prompt are as follows: 

• START 

• RESTART 

• CONTINUE 

• PROCEED 

• EXIT 

• DROP 

• ADD 

• PRINT 

• DISPLAY 

• FLAGS 

• ZFLAGS 

Starts a diagnostic program 

When a diagnostic has stopped and control is given back to the supervisor, 
this command restarts the program from the beginning 

Allows a diagnostic to continue running from where it was stopped 

Causes the diagnostic to resume with the next test after the one in which it 
halted 

Transfers control to the XXDP+ monitor 

Drops units specified until an ADD or START command is given 

Adds units specified. These units must have previously been dropped 

Prints out statistics if available 

Displays P-Tables 

Used to change flags 

Clears flags. 

All of the supervisor commands except EXIT, PRINT, FLAGS, and ZFLAGS can be used with switch 
options. 
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5.5.3.1 Command Switches Switch options may be used with most supervisor commands. The available switches and their functions 

are as follows: 
Used to specify the tests to be run (the default is all tests). An example ofthe 
tests switch used with the start command to run tests Ito 5, 19, and 34 to 38 • {rESTS: 

• IPASS: 

would be: 

DR> START/TESTS:I -5:19:34-38 < CR> 

Used to specify the number of passes for the diagnostic to run. For example: 

DR> START/ PASS:l < CR> 

In this example. the diagnostic would complete one pass and give control 

back to the supervisor. 

• IEOP: 
Used to specify how many passes of the diagnostic will occur before the end 
of pass message is printed (the default is one). 

• IUNITS: 

• IFLAGS: 

Used to specify the units to be run. This switch is valid only ifN was entered 
in response to the CHANGE HW? question. 

Used to check for conditions and modify program execution accordingly. 
The conditions checked for are as follows: 

:HOE 
:LOE 
:IER 
:IBE 
:IXE 
:PRJ 
:PNT 
:BOE 
:UAM 
:ISR 
:IOU 

Halt on error (transfers control back to the supervisor) 

Loop on error 
Inhibit error reports 
Inhibit basic error infonnation 
Inhibit extended error infonnation 
Print errors on line printer 
Print the number of the test being executed before execution 

Ring bell on error 
Run in unattended mode. bypass manual intervention tests 

In~ibit statistical reports 
Inhibit dropping of units by program. 

5.5.4 ControVEscape Characters Supported 
The keyboard functions supported by the diagnostic supervisor are as follows: 

• CTRI1C ("C) 

• CTRI10 ("0) 

• CTRI1S ("5) 

• CTRI1Q ("Q) 

Retums contralto the supervisor. The DR> prompt would be typed in 
response to CTRUC. This function can be typed at any time. 

Used during hardware or software dialogue to tenninate the dialogue and 

select default values. 

Disables all printouts. This is valid only during a printout. 

Used during a printout to temporarily freez.e the printout. 

Resumes a printout after a CTRUS. 
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5.5.5 Example Printouts 
Two examples of diagnostic printouts foHow. The first is error-free. In the second test, the device address 
is incorrect. 

Entries by the operator are underlined. An underline without an entry shows that the operator has pressed 
the RETURN key to select the default parameter. 

I. Error-free pass 

R CVDHBA 
CVDHBA.BIN 

DRSC7 
CVDHB-A-O 
DHV-l1 FUNCT TEST PART2 
UNIT 1 IS DHV-ll 
RESTART ADDR: 147670 

DR >START 

CHANGE HW (L) ?:!. 

.UNITS (D) ? 1 

UNIT 0 

CSR ADDRESS: (0) 160460 ? 160500 
INTERRUPT VECTOR ADDRESS: (0) 300 1 
ACTIVE LINE BIT MAP: (0) 3771_ 

TYPE OF LOOPBACK (l~INTERNAL, 2-STAGGERED, 
3z25 PIN CONNECTOR. 4aMODE M): (0) 2 ? 

INTERRUPT BR LEVEL: (0) 4 ? 

CHANGE SW (L) ?.!. 

REPORT UNIT NUMBER AS EACH UNIT IS TESTED: (Ll Y 1 
NUMBER OF INDIVIDUAL DATA ERROR TO REPORT ON A LINE: (D) 0 1 

CVOHB EOP 1 
o CUMULATIVE ERRORS 

DR>EXIT 
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2. Test with wrong device address selected 

R CVOHBA 
CVOHBA.BIN 
ORSC7 
CVOHB-A-O 
OHv-1I FUNCT TEST PART2 
UNIT IS DHV-ll 
RESTART ADDR: 147670 
DR>START 

CHANGE HW (L) 1 ~ 

:f: UNITS (D) ? 1 

UNIT 0 
eSR ADDRESS: (0) 160460 ? 160500 
INTERRUPT VECTOR ADDRESS: (0) 377 1 
ACTIVE LINE BIT MAP: (0) 377 ? __ 
TYPE OF LOOPBACK (I-INTERNAL, S:STAGGERED, 

3-25PIN CONNECTOR, 4=MODEM): (0) 2 ? 
INTERRUPT BR LEVEL: (0) 4 ? 

CHANGE SW (L) ? L 

REPORT UNIT NUMBER AS EACH UNIT IS TESTED: (L) Y 1 __ 
NUMBER OF INDIVIDUAL DATA ERRORS TO REPORT ON A LINE (D) 0 ? __ 

eVDHB DVC FTL ERROR 00101 ON UNIT 00 TST 001 SUB 000 PC: 021354 

DEVICE REGISTER ACCESS ERRORS 
BUS TIME-OUT TRAP CAUSED BY READ ATTEMPT 
BUS TIME-OUT TRAP CAUSED BY WRITE ATTEMPT 
DHV MAY BE AT THE WRONG Q-BUS ADDRESS. 

UNIT 0 DROPPED FROM FURTHER TESTING 

PASS ABORTED FOR THIS UNIT 
CVDHB EOP 1 

1 CUMULATIVE ERRORS 

DR> 

5.6 CORRECTIVE MAINTENANCE ON MICROVAX I SYSTEMS 
Corrective maintenance is performed when operational failures or diagnostic tests indicate that the 
DHV!! is defective. Diagnostic test programs for DHV!l s installed in MicroVAX I systems are listed 
below. 

EHKMV 
EHXDH 

Macroverify-MicroVAX Systems Test 
DHVll Tests 

5.6.1 The Macroverify Diagnostic 
Macroverify is a system test which is quick to run, and is used: 

• 
• 
• 

As a first-line check before using device diagnostics 
As a confidence check 
To verify the complete system after installation or maintenance. 
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The Macroverify diagnostic runs on a standalone basis and operates when the CPU Tests diskette is 
booted from one of the RX50 drives. The program takes up to four minutes to run and needs 30K bytes of 
memory. 

The tests performed by Macroverify do not destroy infonnation recorded on the disks. 

5.6. 1.1 Setting Up Procedures - Power up all devices in the configuration. Set all the disk drives for 
110. Place a diskette in each RX50 drive. Disconnect any external cables or test connectors from the 
DLVJ1 and DHVII distribution panels. Jfthe system is not set up correctly, Macroverify will output a 
TEST FAILED message. 

5.6.1.2 Bootstrapping Procedure - To boot the Macroverify diagnostic, mount the CPU Tests 
diskette in one of the RX50 drives and type: 

or. 
B DUAl 

BDUA2 

(boot from drive I) 

(boot from drive 2) 

5.6.1.3 Macroverify Operation - Macroverify runs as soon as the boot operation is completed 
successfully. The program contains routines which check for all possible system configurations. 

For each possible device, a test is made to see if the device responds to its assigned Q-bus address. If the 
device does not respond, the following status message is displayed on the console. 

DEVICE xxxxx WITH CSR yyyyyy, VECTOR zzz NOT FOUND. 
NO TESTING PERFORMED. 

NOTES 

I. The vector number will not be displayed for 
devices with floating vectors. 

2. The standard address and vector are 7604408 
and 3008 respectively, but early versions of 
Macroverify expect the address to be 760500g. 
The status message will be displayed even if 
the DHVll is configured correctly. Later 
versions of Macroverify test the DHVll at 
the standard address of 760440 vector 300. 
Note that, if other floating address devices 
are installed, the DHVII address will be 
moved within the floating address space, and 
will not be recognised by Macroverify. 

For each device that responds to its assigned address, a sequence of user-level tests is perfonned. A 'test 
succeeded' or ' test failed' message is displayed, together with the time taken for a successful test 

5.6.2 DHVII Diagnostic EHXDH 
The EHXDH diagnostic is resident on the MicroVAX system tests diskette number 3. This diagnostic 
runs under YOS, and should be run if an operational failure or the Macroverify program indicates a 
defective DHVII. 
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5.6.2.1 Setting Up Procedures - Before running the diagnostic, make sure that the address and 
vector are correctly set up, as described in Chapter 2, Sections 2.3.1 and 2.3.2. 

Disconnect all external cables from the distribution panel. 

5.6.2.2 Bootstrapping Procedures - To boot from the MicroV AX system test diskette, mount 
diskette 2 on drive 0 of the RX50 drive, and diskette 3 on drive I of the RX50. 

NOTE 

The DHVII diagnostic is contained on the third 
diagnostic diskette. This diskeue does NOT contain 
a boatable diagnostic monitor. Therefore, the 
user must boot diskette 2 on drive 0, and load the 
diagnostic from diskette 3 on drive 1. 

The diagnostic can now be booted in the manner described in the first example of the test fonnat. 

Examples of the test fonnat are shown in the following pages. Operator inputs are underlined in the 
examples. 

»> B/IO DUAl 

ATTEMPTING BOOTSTRAP 

VAX DIAGNOSTIC SOFTWARE 
PROPERTY OF 

DIGITAL EQUIPMENT CORPORATION 

** CONFIDENTIAL AND PROPRIETARY ** 

Use Authorized Only Pursuant To A Valid Right-to-use License 

DIAGNOSTIC SUPERVISOR. ZZ-EHSAA-V6.13-001 
DS> ATTACH RXSO 

l-JAN-1983 00:00:03 

Device Link? DUA 
Device Name? DUA2 
OS> SET LOAD DUA2: 

The above sequence enables diskette 3 mounted in drive 1 (logical device DUAl) 

How to Call Up the Directory for This Diagnostic 

DS> DIR 

Directory _DUA2:[SYSO.SYSMAINT] 

EHXDH.EXE;1 
EVRMA. EXE j 1 
EVRMC.EXEjl 

Total ot 10 tiles 

EHXDH.HLP;l 
EVRMA.HLPil 
EVRMC.HLP;l 

EHXVS.EXE;l 
EVRHB.EXEil 
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Several test options are available to the user. Details of these options may be obtained by running the 
diagnostic HELP file. 

Example of Running a HELP File 

DS> HELP EHXDH 

HELP 

The DHVll is an asynchronous multiplexer that provides an 
interface between eight asynchronous serial data communications 
channels and any processor that supports Q 22 bus devices. 

It is EHXDH is the name of the MICRO VAX Standalone Diagnostic. 
to be used to verify that a DHVll connected via Q 22 bus to 
system is functioning correctly. 

a MICRO VAX 

Additional information available: 

HELP 
OPTIONS 
SECTIONS 

RUN TIME 
EVENT FLAGS 
Errors 

REQUIREMENTS 
SUMMARY 
TEST DESC 

PREREQUISITES ATTACH DHVll 
DEVICE QUICK 

How to Attach, Load, and Start a DHV Diagnostic at Standard Address and Vector 

DS> LOAD EHXDH 
DS> ATT DHVll 
Device Link? HUB 
Device Name? TXA 
Device Address? 760440 
Vector Address? 300 
BR Level? ..!. 
OS> SEL TXA: 
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Example of Running an Internal Test 

DS> START 

•• Program: DHVII - VAX Functional Verification Test, revision 1.0, 29 tests, 
at 00:02:30.28. 

Testing: TXA 
lines to test [ (ALL ) or 0,1,2, •.. 7] <RET> 
Line Speed [ ( 4800) , 50, 75, 110, 134 . 5, 150, 300, 600, 1200, 1800, 2000, 2400, 

7200, 9600, 19200, 38400] 9600 
loop type [ ( INTERNAL ) , EXTERNAL, STAGGERED J <RET> 

Micro Processor number 1 ROM version is 2 

Micro Processor number 2 ROM version is 2 

Frame error bit not tested; wrong looptype. 
•• End of run, 0 errors detected, pass count is 1, 

time is I-JAN 1983 00:06:28.40 

Example Showing Sections Available for the EHXDH Diagnostic 

DS> HELP EHXDH SEC 

SECTIONS 

(This is not an error ) 
(Successful pass ) 

There two sections supplied with this diagnostic; 
• MODEM 

• ECHO 

The modem section runs a modem loopback test and is invoked 
by using the vds command ST/ SE=MODEM. 

The ECHO section allow a user to select a line with a 
terminal attached. All characters typed on the terminal will be 
checked for errors, then echoed back to the terminal. 

Example Showing the Options That Are Available 

DS> HELP EHXDH OPT 

OPTIONS 

Additional information available: 

LINES_TO_TEST BAUD RATE LOOP TYPE 
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Example Showing the Tests Available for the EHXDH Diagnostic 

DS> HELP EHXDH TEST 

Additional information available: 

Test Test Description 
No. 

I. Device Register Address Test. This test verifies that the UUT will respond to the proper 
Q-bus handshaking when accessed. Line 0 only is tested. 

2. Master Reset/Self· Test Test. This test verifies that the self-test is operational. 

3. Master Reset/Skip Self-Test Test. This test verifies that the master reset bit clears within a 
short time after it is set, if the Skip Self-Test sequence is used. The test verifies that the Skip 
Self-Test return codes are nonnal. 

4. Oiag Field (BMP) Test. This test verifies that a request for BMP code reporting is answered 
by the UUT within the specified time. 

5. Self-Test Forced Failure Test. This test verifies that the self-test will report errors correctly 
when it is forced to fail. The test verifies that the diagnostic fail bit will go to the active and 
inactive states. 

6. ROM Version Printout Test. This test reports the versions of numbers of the 8051 ROMS. 

7. Register Address Test. This test verifies that the indexed registers can be uniquely addressed. 

8. ID Bit Test This test verifies that the identity bit which detennines whether the device is a 
DHUII or a DHVII is either set (DHUll) or clear (DHVII). 

9. Tx Enable! Action. This test verifies that ifadata word is written without the Tx data bit set, no 
Tx action is generated. 

10. Rx Data Avaiiable/ Rx Data Valid/IU: Enable Test. This test verifies the following. 

• That all relevant bits are initialized correctly 

• That Rx DATA AVAILABLE and Rx DATA VALID remain clear if a character is 
transmitted with Rx ENABLE clear 

• That Rx ENABLE sets and clears data and on the current line only 

• That Rx receives data and on the current line only 

• That Rx DATA AVAILABLE is cleared when the butTer is read, but that Rx DATA 
VALID remains set until the FIFO is empty 

• That transmitted data is correct and that no errors have occurred 
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11. Maintenance Mode Test This test verifies that the maintenance modes are workingcorrectiy. 
The test will operate only if staggered loopback is selected. 

12. Rx FIFO Test This test verifies that the FIFO locations can be uniquely addressed from the 
Q22 bus. The FIFO is filled with 256 unique bytes of data, and is then checked for data 
integrity. 

13. Interrupts Test This test verifies that the Tx and Rx interrupts are operating correctly. 

14. DMA StartiDMA Abort Test This test verifies that each DMA start bit will initiate a DMA 
Tx on a line, that it can be aborted and resumed, and that DMA aborts and that completions 
cause interrupts. 

15 . Byte Count Register Test This test verifies that the byte count registers function correctly, by 
checking that the number of bytes received is the same as the number of bytes transmitted. 

16. DMA Address/Data Test This test verifies the ability of the device to correctly increment 
addresses and bYte counts. 

17. Speed Test This test transmits characters at all speeds on all lines in intemalloopback mode, 
using the Tx FIFO to transmit characters. 

18. XON/ XOFF Test This test verifies that X-ON/ X-OFF control is functioning correctly. 

19. Data Format TesL This test verifies that all sizes and formats function correctly. Ten 
characters are used and each line is verified. 

20. Modem Signal Test This test verifies that changing the UUT line control OTR bit affects the 
state of the OTR control line and looped signals, and verifies that no unexpected bits are set 
The test also verifies that changing the UUT line control RTS bit affects the state of the RTS 
control line. Provision is made for testing the ability of the m<XIem to connect to another 
m<XIem. 

21. Framing Error/Break Bit Test This test verifies that forced framing errors are reported 
correctly. 

22. Parity GeneratiOn/Detection Test This test verifies that parity works correctly and that 
parity errors are reported. The test functions only in staggered loopback. 

23. Overrun Detection Test This test verifies that the UUT will receive the maximum number of 
characters without causing an overrun error, and that the receipt of one more character will 
cause an overrun error. 

24. ExerciserTest This test causes all lines to transmit simultaneously. 1024 byte buffers are used 
for transmission and reception. The fonnat is 8 bit, no parity, and 1 stop bit 
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25. Modem Loop Test This test is run on a mooem in loopback mooe, or is run on a remote mooem 
that is in remote loopback mooe. 

26. Terminal Echo Test. This test loops back all characters that are received on a line. The 
operator is asked to which line the characters are to be echoed; this will permit isolation of the 
direction of a failing line. 

27. I.AUTO Test This test verifies that the I.AUTO bit is functioning correctly. 

28. Split Speed Test Part A This test verifies the correct functioning of splits peed operation. The 
test operates only in staggered loopback mode. 

29. Split Speed Test Part B. This is a continuation of the previous test 

Running Two Passes of the Diagnostic Staggered Loopback Test 
Remove the ribbon cables from the distribution panel and connect them to the H3277 test connector, as 
shown in Figure 2-5 . 

•• Program: DHVII - VAX Functional Verification Test, revision 1.0, 29 tests, 
at 00:09:30.42. 

Testing: TXA 
lines to test [(ALL) or 0,1,2, •.• 7] <RET> 
Line Speed [ ( 4800 ) , 50, 75, 110, 134.5, 150, 300, 600, 1200, 1800 , 2000, 2400, 

7200, 9600, 19200, 38400] 9600 
loop type [ ( INTERNAL), EXTERNAL, STAGGERED] STAGGERED 

Micro Processor number 1 ROM version is 2 

Micro Processor number 2 ROM version is 2 

•• First pass done, 0 errors detected, time is I-JAN-1983 00:1~:38.06 

Micro Processor number 1 ROM version is 2 

Micro Processor number 2 ROM version is 2 

•• End of run, ° errors detected, pass count is 2, 
time is 1-JAN-1983 00:19:05.14 

Restore the ribbon cables to their original positions in the distribution panel. See Figure 2-5. 
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The following example is the single loop back test with the H3277 loop back connector on line 0 of 
the distribution panel (see Figure 2-5) 

DS> START 

" Program: DHVII - VAX Functional Verification Test, revision 1.0, 29 tests. 
at 00:30:19,98. 

Testing: TXA 
lines to test [(ALL) or 0.1.2 •... 7] 0 
Line Speed [(4800), 50, 75, 110, 134,5, ISO, 300 , 600, 1200, 1800, 2000, 2400, 

7200, 9600, 19200, 38400] <RET> 
loop type (INTERNAL ) , EXTERNAL, STAGGERED] 
Install all H325 turnaround connectors, type when done (No), Yes] 
<RET> 

Micro Processor number 1 ROM version is 2 

Micro Processor number 2 ROM version is 2 

Frame error bit not tested; wrong looptype. 
., End at run, 0 errors detected, pass count is I, 

time is I-JAN 1983 00:33:02.17 

(This is not an error ) 

Remove all the test connectors, and reconnect the terminals if they have been removed for test purposes. 

The following example is of the terminal echo test lineO. Anycharacter typed on the terminal will be 
echoed. 

This test can only be effective if an additional VDU and cable are available. 

os> START/SEC=ECHO 

•• Program: OHVII - VAX Functional Verification Test, revision 1.0, 29 tests, 
at 00:33:38.60. 

Testing: TXA 

lines to test (ALL ) , or 0 .1,2, .•. 7] JL 
Line Speed [(4800), 50, 75, 110, 134,5, 150, 300, 600, 1200, 1800, 2000, 2400, 
7200, 9600, 19200, 384001 9600 

·c 
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The following test example shows errors 

> START 

•• Program OHVII - VAX Functional Verification Test, revision 1.0, 29 tests, 
at 00:22:17.95. 

Testing: TXA 
lines to test [(ALL) or 0,1,2, ... 7] a 
Line Speed [(4800), 50, 75, UO, 134.5, 150, 300, 600, 1200, 1800, 2000, 2400, 

7200, 9600, 19200, 38400) 9600 
loop type [ ( INTERNAL), EXTERNAL, STAGGEREO] 
Install all H3277 turnaround connectors, type key when done [(No) , Yes) 
YES 

Micro Processor number 1 ROM version is 2 

Micro Processor number 2 ROM version is 2 

•••••••• OHVII - VAX Punctional Verification Test - 1.0 •••••••• 
Pass 1, test 18, subtest 1, error 15, 1-JAM-1983 00:24:56.18 
Hard error while testing TXA: XON/XOPF Test tailed 

Current line number = 0 

•••••••• End of Hard error number 15 •••••••• 

•••••••• DHV11 - Vax Functional Verification Test - 1.0 •••••••• 
Pass 1, test 20, subtest 1, error 16, I-JAN 1983 00:25:06.66 
Hard error while testing TXA: Modem Signal Test failed 

Current line number = 0 

•••••••• End of Hard error number 16 •••••••• 

•••••••• DHV11 - VAX Functional Verification Test - 1.0 •••••••• 
Pass 1, test 20, subtest 1, error 22, I-JAM-1983 00:25:15.74 
Hard error while testing TXA: MOdem Signal Test failed 

Current line number = 0 

•••••••• End of hard error number 22 •••••••• 

•••••••• DHVII - VAX Functional Verification Test - 1.0 •••••••• 
Pass 1, test 20, subtest 1, error 35, I - JAM-1983 00:25:24.87 
Hard error while testing TXA: Modem Signal Test failed 

Current line number = 0 

•••••••• End of Hard error number 35 •••••••• 
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Frame error bit not tested; wrong looptype. 
•••••••• DHV11 - VAX Functional Verification Test - 1.0 •••••••• 
Pass 1, test 21, subtest 1, error 3, 1-JAR-19B3 00:25:36.46 
Hard error while testing TXA: Framing Error/Break Bit Test failed 

Current line number = 0 

•••••••• End of Hard error number 3 •••••••• 

•••••••• DHV11 - VAX Functional Verification Test - 1.0 •••••••• 
Pass 1, test 24, subtest 1, error 8, 1-JAR-1983 00:25:54.65 
Hard error while testing TXA: Exerciser Test Failed 

Current line number = 0 

•••••••• End of Hard error number 8 •••••••• 

•••••••• DHV11 - VAX Functional Verification Test - 1.0 •••••••• 
Pass 1, test 27, subtest 1, error 9, l-JAN-1983 00:26:04.10 
Hard error while testing TXA: I.auto test failed 

Current line number = 0 

•••••••• End of Hard error number 9 •••••••• 

.. End of run, 7 errors detected, pass count is I, 
time is l-JAN-1983 00:26:12.89 

DS> 

5.7 RUNNING MICROVAX II DIAGNOSTICS 
These diagnostics are entirely different from MicroVAX I diagnostics in that they are based on 
V AXELN, and not on the V AX diagnostic supervisor as in MicroVAX I. 

5.7.1 Overview of the MicroVAX II Maintenance System 
The MicroVAX 1I Maintenance System (MMS) is a menu-driven maintenance and diagnostic system 
which uses the MicroV AX Diagnostic Monitor(MDM). MMS is booted from an RX50 diskette drive, or 
from a TKSO tape drive. MMS is available in two versions. 

• The customer version packed with each system 
• The service version which is available to the customer under license 
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The two versions share the same main menu, but only the maintenance version contains full 
troubleshooting and maintenance capabilities. 

The loading procedure is the same for both versions. After the power·on preliminaries have completed, 
there is a countdown sequence before the main menu is displayed. 

5.7.2. Running the Customer Version of the MicroVAX II Diagnostic 
The customer will proceed as described in Section 5.7.3 for the service version, but selection from the 
main menu is limited. and options 3 and 4 are not available. Normally the customer will select option I to 
test the system. 

If there is a failure during the customer version of the diagnostics, an error message is output to the 
terminal The user may then want to consider whether help is needed from DEC trained staff. 

5.7.3 Running the Maintenance Version of the MicroVAX II Diagnostic 
When booting from the TKSO, make sure that all fixed disk drives are otT· line, and that the doors to all 
diskette drives are open. Booting the TKSO takes about three minutes. 

If the halts are disabled before the system is powered ON, MMS will automatically boot. 

If the halts are enabled on the MicroV AX 11 system, the prompt will appear when the system is powered 
on. To boot the MMS under these conditions, enter the commands after the prompt as follows. 

»> b DUAx 

(where x is the number of the disk drive containing the MMS) 

»> b MUAx 

(where x is the number of the tape drive containing the MMS) 

After booting, a disclaimer message appears on the screen, together with copyright and license 
information, and the revision level of MMS. The revision level is important because the newer levels 
include testing for additional options. 

An example or the fonnat now follows. Operator inputs are underlined. 

5-19 



»> 8 DUA2 

KA630-1. Vl.0 

PertOr.dnq normal system tests. 

7 •• 6 •• 5 •• 4 •• 3 •• 

Tests completed. 

Loading system software. 

2 .• 1 •• 0 .. 

VAXELN V2.0-00 

MicroVAX Maintenance System MDM Version 1.02 

CONFIDENTIAL DIAGNOSTIC SOFTWARE 
PROPERTY OF 

DIGITAL EQUIPMENT CORPORATION 

Use Authorized Only Pursuant to a Valid Right-to-use License 

Copyri9ht ( c ) 1985 
Digital Equipment Corporation 

Current date and time is: 17-NOY-1985 15:30:11.64 

Press the RETURN key to continue, 
OR enter new date and time, then press the RETURN key. 

[DD-HMM-YYYY HH:MM]: <RET> 

MAIN MENU 

1 - Test the system 

2 Show system configuration and devices 

3 - Display the Utilities Menu 

4 - Display the Service Menu 

5 - Exit MicrOYAX Maintenance System 

Type the number, then press the RETURN key. > 2 
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SYSTEM CONFIGURATION AND DEVICES 

SYSTEM CONFIGURATION 

CPUA .•• HicroVAX CPU 
KA630-AA 1MB, FPU HOO HOO 

HEMA ... MicroVAX memory system 
3 megabytes. 6144 Pages. 

KA630 ..• CPU module, 1MB on-board memory. 
MS630-BA •.. Quad height memory module, 2MB. 

RQDXA ... Winchester/floppy disk controller. 
Revisions :94 and 6 

RXSO ... Floppy disk drive. 
Cannot identify drive, Offline. 

TKSQA ... cartridge Tape Controller 
DEQNAA ..• Ethernet controller. 

08-00-28-02-08-9D 
DHVllA ... 8 line asynchronous multiplexer 

ROM Rev 11 9 

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

MAIH MENU 

1 - Test the system 

2 - Show system configuration and devices 

3 - Display the Utilities Menu 

4 - Display the Service Menu 

5 - Exit HicroVAX Maintenance System 

Type the number, then press the RETURN key. > 4 
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SERVICE MENU 

CAUTION: This menu is intended for use by qualified service 
personnel only. Misuse of the commands could destroy data. 

I - Set test message and parameters 

2 - Exercise system continuously 

3 - Display the device menu 

, - Enter system commands 

Type the number, then press the RETURN key, 
OR type 0 and Press the RETURN key to return to the main menu. > , 

SERVICE MENU 
ENTER SYSTEM COMMANDS 

CAUTION: You are entering the MicroVAX Diagnostic Monitor (MOM ) 
via the command line processor. There are no menus once you 
enter the monitor. Refer to the MDM User's Guide for detailed 
instructions. 

To return to the Main Menu from the MicroVAX Diagnostic Monitor 
type "RESTART" and press the RETURN key, or reboot the system. 

Press the RETURN key to enter the MicroVAX Diagnostic Monitor, 
OR type 0 and Press the RETURN key to return to the Main Menu. 
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MDM» HELP 

Curr.mt Commands Are: 
CONFIGURE 
SELECT Dia9_Name 
ENABLE Diag_Name 
DISABLE Diag_Name 
SET DETAILED MESSAGE ON 

DETAILED MESSAGE OFF 
MODE VERIFY 

SERVICE 
PROGRESS OFF 
PROGRESS BRIEF 
PROGRESS FULL 
SECTION FUNCTIONAL 

UTILITY 
EXERCISER 

TEST ALL 
Number 

PASSES Number 
START 
START ALL 
SHOW CONFIGURATION 
SHOW DEFAULT 
SHOW DEVICE UTILITIES 
SHOW ERRORS 

MDM» CONFIG 

tmM» SHOW CONPIG 

- Configure System 
- Select diagnostic (all units) to run 
- Allow a diagnostic to run 
- Prevent a diagnostic from running 
- Display detailed messages 
- DO NOT display detailed message 
- Set verify mode tests 
- Set service mode tests 
- Print no progress messages 
- Control ler progress messages 
- Control ler and test progress messages 
- Set functional test section 
- Set utility test section 
- Set exerci ser test section 
- Run all tests 
- Run only test number xx 
- Run tests f or xx passes 
- Start selected tests running 
- Start all tests running 
- Show configuration information 
- Show default settings 
- Show utility titles 
- Show repor t ed errors 

1 CPUA Enabled KA630-AA 1MB, FPU MOO HOO 
2 HEm Enabled 3 megabytes. 6144 Pages. 
3 RQDXA Enabled Revisions =94 and 6 , TKSOA Enabled 
5 DEQNAA Enabled 08-00-28- 02-08-9D 
6 DHVlLA Enabled ROM Rev 11 9 

HDII» SEL DHVlLA 

MDM» ENA DHVllA 

MDM» SHOW DEV UT 

DHVlLA 8 line asynchronous multiplexer 
1 - Transmit Pattern Test 
2 - Termi nal Echo Test 
3 - Bulkhead Loopback Test 
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MOM» SHOW DEF 

Salected Device: 
6 DHVllA Enabled ROM Rev 11 9 

Mode is SERVICE 
Section is FUNCTIONAL 
Number of passes is: 1 
No time limit 
Tests to be run: ALL 
Continue on error 
Detailed message is Off 
Progress message is Off 

MOM» START 
Please 00 the following things: 
Open the Backpanel of the MicroVax. 
Disconnect the bulkhead from the DHVll flat ribbon cables. 
Place the H3277 loopback connector between the 
two flat ribbon cables. See DHVIl Technical Manual for 
illustration PG. 1-6. 
Hit return when finished .•. 

Thank you for attaching the loopback H3277 connector. 

MOM» SET DET ON 

MOM» SET PROG FULL 

MDM» START 
DHVllA'Started by HDH 
DHVllA DSL Pass number 1 Test number 1 
DHVllA DSL Pass number 1 Test number 2 
DHVllA DSL Pass number 1 Test number 3 
DHVllA DSL Pass number 1 Test number • DHVllA DSL Pass number 1 Test number 5 
Cables A and B passed Functional test 5. 
DHVllA ended with no errors 

HDH» 
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When all tests have been completed 

On completing the test sequence with zero errors: 

• Remove the diagnostic media and store it in a safe place 
• Restore the system configuration. 

5.8 FIELD REPLACEABLE UNITS (FRUs) 
The FRUs are: 

Reference No. 

M3104 
BC05L-xx 
H3173-A 
H3277 
H325 

Item 

Quad·height module 
Flat cable, 40 conductor 
Distribution panel 
Staggered loopback test connector 
Line ioopback test connector 

The last two items do not affect the operation of the system. 

Oependingon local maintenance strategy, modems andlorexternal cables may also be FRUs. See Figure 
5-!' 

5.9 TROUBLESHOOTING FLOWCHART 
When troubleshooting is necessary. the flowchart sequence of Figure 5-2 should be used as a guide. 

The flowchart is based on the CVDH?? diagnostics. Note that CVDHA? has no loopback mode. 

5.10 COMPONENT REPLACEMENT 
The M3104 module is a multilayer fine-line-etch PCB. Only the microcomputers, which are on sockets. 
can be replaced in the field. This should only happen if the firmware is updated. 
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A.I SCOPE 

APPENDIX A 
IC DESCRIPTIONS 

This appendix contains data on the 805 1 microcomputers and other LSI chips used in the DHV 11. The 
smaller common ICs, which are well described in standard reference books, are not included. For 
infonnation not included in this document, read the appropriate manufacture r's data sheets. 

A.2 8051 MI CROPROCESSOR/MI CROCOMPUTER 

A.2. 1 805 J Block Description 
The 8051 is a microcomputer based on the Inte l 8048. Its configuration is programmable. The block 
diagram is shown in Figure A- I. 
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• As well as having 128 bytes of RAM for register space, stack, and data memory, the Ie contains: 

• 4K bytes of program memory ROM 
• Two 16w bit programmable timer/ counters 
• A fu ll-duplex programmable serial UART capable of data rates up to 1 M bitsl s 
• 32 programmable VO lines arranged as four 8-bit ports. 

Other features not indicated in the diagram are: 

• Single + 5 V supply 

• 64K bytes program memory and 64K bytes data memory addressing capability 

• Up to 128 bytes stack 

• Four 8-byte register banks 

• Two-level interrupt system with programmable priority. Interrupts may also be triggered bytbe 
counter/ timers . 

• Byte or bit addressing capability. 

A.2 .2 Configuration 
Figure A-2 provides more information on how the 805 1 can be configured. It also gives pinout details. 
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Figure A-2 805 1 Symbol and Pinout Diagrams 
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When external memory is addressed, portO becomes a multiplexed 8-bit data bus / low-order (A 7 to AO) 
address bus. If the extern al address is higher than 255, port 2 provides AIS to AB. When not being used in 
combination with port 0, port 2 returns to its programmed condhion. 

The 8051 signals are briefly described in Table A-I. 

Table A-I 8051 Pin Description 

Vss 
Circuit ground potential. 

Vee 
+5 V power supply during operation, programming. and verification. 

PORTO 
Port 0 is an 8-bit open-drain bidirectional VO port. It is a1so the multiplexed low-order address and data 
bus when using external memory. It is used for data input and output during programming and verification. 
Port 0 can sink/source LSTIL loads. 

PORT I 
Port 1 is an 8-bit quasi-bidirectional I/O port. It is used for the low-order address byte during 
programming and verification. Port I can sink/source four LSITL loads. 

PORT 2 
Port 2 is an 8-bit quasi-bidirectional I/O port. It also issues the high-order address byte when accessing 
external memory. It is used for the high-order address and the control signals during programming and 
verification. Port 2 can sink/source four LSITL loads. 

PORT 3 
Port 3 is an 8-bit quasi-bidirectional I/O port. It also contains the interrupt, timer, serial port, and RD and 
WR pins that are used by a number of options. The output latch corresponding to a secondary function 
must be programmed to a I for that function to operate. Port 3 can sink/source four LSTTL loads. The 
secondary functions are assigned to the pins of port 3, as follows: 

• RXD/data (P3.0). Serial port receiver data input (asynchronous) or data input/output 
(synchronous) 

• TXD/clock (P3.1). Serial port transmitter data output (asynchronous) or clock output 
(synchronous) 

• INTO (P3.2). Interrupt 0 input or gate control input for counter 0 

• INTI (P3.3). Interrupt I input or gate control input for counter I 

• TO (P3.4). Input to counter 0 

• Tl (P3.5). Input to counter I 

• WR (P3.6). The write control signal latches the data byte from port 0 into the external data 
memory 

• RD (P3.7). The read control signal enables external data memory to port O. 
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Table A-I 8051 Pin Description (Cont) 

RST/ VPD 
A change of level from low to high on this pin (at approximately 3 V) resets the 8051. [fVPD is held within 
its specification (approximately +5 V) while Vcc drops below specification, VPD will provide standby 
power to the RAM. When VPD is low, the RAM's current nows from Vcc. A small internal resistor 
permits power-on reset using only a capacitor connected to Vcc. 

PSEN L 
The Program Store Enable output is a control signal that enables the external program memory to the bus 
during normal fetch operations. Not connected on DHV II. 

ENUVDD 
When held at a TIL high level, the 8051 executes instructions from the internal ROM/EPROM when the 
PC is less than 4096. When held at a TTL low level, the 8051 fetches all instructions from external 
program memory. 

XTALI 
Input to the oscillator's high-gain amplifier. Grounded on the OHVIl. 

XTAL2 
Output from the oscillator's amplifier. Driven by a 12 MHz clock on the OHVIl. 

A2.3 Read/Write Timing 
Read/write timing cycles are shown in Figures A-3 , A-4, and A-5. 
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Figure A-3 Program Memory Read Cycle 
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In each cycle, ALE (Address Latch Enable) is issued as a latching signal for A 7 to AO. Latchingoccurson 
the negative·going edge of AL E. Once the low address bilS are latched. port 0 can be used to transfer data. 

If program memory is bei ng read, Program Store Enable (PSEN L) must be asserted before the instruction 
is read in. RD L and WR L will both be invalid. 

When data memory is being accessed PSEN L is false and RD Lor WR L are asserted. 

Note that with a 12 MHz clock (OSC). a program memory cycle takes 500 nanoseconds. A data memory 
cycle takes one microsecond. 

A.3 SC2681 DUAL UA RT (DUART) 

A.3. 1 Block Descript io n 
Block diagram Figure A-6 shows the functional blocks of the DUART. Except for the bus buffer, which is 
a parallel holding register, there are control registers in every block. It is via these registers that the 
DUART is programmed and monitored. 
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W hen the chip enable line (CEN) is low, the registers can be accessed by read or write actions of the host. 
Address lines A3 to AO provide the address. RDN or WRN provides the timing and control. Commands, 
status, or data are transferred on the data lines 07 to DO. The operational control block manages these 
parallel operations. 
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Two serial data channels (A and 8) perform the parallel/serial and serial/parallel conversion. Each 
TRANSMIT channel has a 2-byte buffer. This allows the next character to be loaded while the previous 
one is being transmitted. Each RECEIVE channel has a 4-byte buffer to allow for delays in interrupt 
response. 

Also related to the serial interface are a 7-bit input port and an 8-bitoutput port. These lines can be used as 
individual, sense, and nag lines. Each line has a secondary function which may be used to provide modem 
control for the serial data lines. 

A 3.6864 MHz crystal provides the basic timing for the timing block. This section contains a 
programmable counter/timer which can be programmed for many RECEIVE and TRANSMIT baud 
rates. The counter/ timer can also be clocked by input port 2. 

Interrupts are generated when at least one of eight maskable interrupt conditions occurs. INTRN will 
inform the controlling processor of changes in the DUART status. The interrupt routine should read status 
and then take the appropriate action. lNTRN is commonly used to indicate that a received character has 
been assembled or that the DUART can accept a new character for transmission. 

The DUART can also be operated in the polled mode. 

Characters to be transmitted must be written to the appropriate transmit holding register. 

Received characters must be read from the appropriate receive holding register. 

A3.2 Pin-Out Information 

.. '" 
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" ., 

,~ 

w .. 

..." " 
Figure A-7 SC2681 Pin-Out Diagram 

A pin-out diagram is provided in Figure A-7. The related pin functions are listed in Table A-2. This 
information applies to the 40-pin OIL version of SC268 I only. 
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Mnemonic 

DO to 07 

CEN 

WRN 

RDN 

AO to A3 

RESET 

INTRN 

XI /CLK 

X2 

RxOA 

RxOB 

TxDA 

OPO to OP7 

Direction 

I/O 

I 

I 

I 

I 

I 

o 

I 

I 

I 

I 

o 

o 

Table A·2 SC2681 Pin Designation 

Pin Name and Function 

Data Bus - Bidirectional 3-state data bus used to transfer 
commands, data, and status between the DUART and the CPU. 
DO is the least significant bit. 

Chip Enable - Active-low input signal. When low, data transfers 
between the CPU and the DUART are enabled on DO to 07 as 
controlled by the WRN, RDN, and AD to A3 inputs. When high, 
places the DO to 07 lines in the 3-state condition. 

Write Strobe - When low, and CEN is also low, the contents of 
the data bus are loaded into the addressed register. The transfer 
occurs on the positive-going edge of the signal. 

Read Strobe - When low and CEN is also low, causes the 
contents of the addressed register to be placed on thedala bus. The 
read cycle starn on the negative-going edge of RN. 

Address Inputs - Select the DUART internal registers and ports 
for read/write operations. 

Reset - A high level clears the internal registers (SRA, SRB, 
IMR, ISR, OPR, OPCR), pUlSOPOtoOP7 in lhe high Slate, SlOPS 
the counter/ timer, and puts channels A and B in the inactive state 
with the TxDA and TxDB outputs in the mark (high) state. 

Interrupt Requesl - Active-low open-drain output which signals 
to the CPU that one or more of the eight maskable interrupting 
conditions are true. 

Crystal I - Crystal or external clock input. Grounded on the 
OHVII. 

Crystal 2 - Connection for the other side of the crystal. Connected 
to a 3.6864 MHz crystal on the DHVII. 

Channel A Receiver Serial Data Input- The least significant bit 
is received first. Mark is high, space is low. 

Channel B Receiver Serial Data Input- The least significant bit 
is received first. Mark is high, space is low. 

Channel A Transmitter Serial Data Output - The least 
significant bit is transmitted first. This output is held in the mark 
condition when the transmitter is disabled, idle, or when operating 
in localloopback mode. Mark is high, space is low. 

General Purpose Outputs - Used by the DHVll for modem 
control. 
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Mnemonic Direction 

IPO to IP6 I 

Vee I 

GND I 

Table A·2 SC2681 Pin Designation (Cont) 

Pin N a me and Function 

Genera l Purpose Inputs - Used by Lhe D HVJ J to monitor 
modem status. 

Power Supply +5 V supply input 

Ground 

A.4 DCOO3 INTERRUPT IC 
The interrupt controller is an IS-pin DIL device that provides the circuits to perform an interrupt 
transaction in a computer system that uses a ' pass-the-pulse' type arbi tration. T he device provides two 
interrupt channels, A and B, with the A section at a higher priority than the B section. 8us signals use high
impedance input circuits or open-collector outpu ts, which allow the device to be attached di rectly to the 
computer system bus. Maximum current taken from the Vee supply is 140 rnA. 

Figure A-8 is a simplified logic diagram of the DCOO3 IC. Timing for the interrupt section is shown in 
Figure A-9, while Figure A- I 0 shows the timing for both A and 8 interrupt sections. Table A-3 describes 
the signals and pins of the DCOO3 by pin and signal name. 
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figure A·8 DeOO3 Logie Symbol 
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Table A·3 DCOO3 Signals 

Pin I/O Name Symbol Function 
No. 

Interrupt VECTORH This signal gates the appropriate vector address to 

Vector Gating the bus and forms the bus signal BRPLY L. 
Signal 

2 Vector VEC RQSTB H When asserted, this signal indicates RQST B service 
Request B vector address is wanted. When not asserted it 
Signal indicates RQST A service vector address is wanted. 

VECTOR H is the gating signal for the complete 
vector address; VEe RQSTB H is normally bit 2 of 
the address. 

3 Bus Data In BDIN L The BOIN signal always precedes a BIAK signal. 

4 Initialize Out INITO L This is the buffered S INIT L signal used in the 
device interface for general initialization. 

5 Bus Initialize BINIT L When asserted. this signal brings all drive lines to 
their non-asserted state (except INITO L). 

6 Bus Interrupt BIAKO L This signal is the daisy-chained signal that is passed 
Acknowledge by all devices not requesting interrupt service (see 
(OUl) BIAKI L). Once passed by a device, it mUSt continac 

to be passed until a new BlAKl L is generated. 

7 Bus Interrupt BIAKI L This signal is the processor's response to BIRQ L 
Acknowledge true. This signal is daisy-chained so that the ftm. 
(In) requesting device blocks the signal, while DOD-

requesting devices pass the signal on as BIAKO L to 
the next device in the chain. The leading edge of 
BIAKI L causes BlRQ L to be de asserted by the 
requesting device. 

8 Asynchronous BlRQ L This request is generated when a RQST signal and 
Bus Interrupt the appropriate Interrupt Enable signal become 
Request valid. The request is removed after the acceptance of 

the BDIN L signal and on the leading edge of the 
BlAKI L signal, or the removal of the appropriate 
interrupt enable, orby the removal of the appropriate 
request signal. 

17 Device RQSTA H When asserted with the enable AlB flj~nop assened. 
JO Interrupt RQSTB H this signal causes BIRQ L to be asserted on the bus. 

Request This signal line normally stays asserted until the 
Signal request is serviced. 

16 Interrupt ENA ST H This signal indicates the state of the interrupt enable 
I I Enable Status ENB ST H NB internal fli~nop which is controlled by the 

signal line ENNB DATA H and the ENNB CLK 
H clock line. 
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Pin 
No_ 

15 
12 

14 
13 

VO Name 

Interrupt 
Enable Data 

Interrupt 
Enable clock 

Table A-3 DCOO3 Signals (Cant) 

Symbol Function 

ENA DATA H The level on this line, in conjunction with the 
ENS DATA H ENNB eLK H signal, determines the state of the 

internal interrupt enable A flip-flop. The output of 
this flip-flop is monitored by the ENA/B ST H 
signal. 

ENA eLK H When asserted (on the positive edge), interrupt 
ENS eLK H enable NB flip-flop assumes the state of the ENNB 

DATA H signal line. 

AS DCOO4 PROTOCOL IC 
The protocol chip is a 20-pin OIL device that functions as a register selector, providing the signals 
necessary to control data flow to and from up to four word registers (8 bytes). Bus signals can be directly 
attached to the device because receivers and drivers are provided on the chip. An RC delay circuit is 
provided to slow the response of the peripheral interface to data transfer requests. The circuit is designed 
so that ifclose tolerance is not wanted, only an external I kilohm (+ or-20%) resistor is needed. External 
RCs can be added to change the delay. Maximum current taken from lhe Vec supply is 120 rnA. 

Figure A-II is a simplified logic diagram of the DCOO4 IC. Signal timing in relation to different loads is 
shown in Figure A-12. Signal and pin definitions for the DCOO4 are shown in Table A-4. 
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Pin 

2 
3 
4 

5 

6 

7 

8 

9 

II 

12 
13 

14 
15 
16 
17 

18 

19 

Signal 

VECTOR H 

BDAL2 L 
BDALI L 
BDALO L 

BWTBT L 

BSYNC L 

BDlN L 

BRPLY L 

BDOUT L 

INWDL 

OUTLB L 
OUTHB L 

SELO L 
SEL2 L 
SEL4 L 
SEL6 L 

RXCX 

ENB H 

Table A·4 DCOO4 Pin/Signal Descriptions 

Description 

Vector - This input causes BRPLY L to be generated through the delay 
circuit. It is independent of BSYNC L and ENB H. 

Bus Data Address Lines - These signals are latched at the assert edge of 
BSYNC L. Lines 2 and I are decoded for the select outputs; lineO is used 
for byte selection. 

Bus Write Byte - While the BnOUT L input is asserted, this signal 
indicates a byte or word operation: asserted = byte, not asserted - word. 
Decoded with BDOUT L and latched BDALO L to form OUTLB Land 
OUTHB L. 

Bus Synchronize- At the assert edge of this signal address infonnation is 
trapped in four latches . When nOt asserted, disables aU outputs except the 
vector term of BRPL Y L. 

Bus Data In - This is a strobe signal to effect a data input transaction. 
Generates BRPLY L through the delay circuit and INWD L. 

Bus Reply- This signal is generated through an RC delay by VECTOR 
H, and strobed by BDIN L or BDOUT 1., and BSYNC L and latched 
ENB H. 

Bus Data Out - This is a strobe signal to effect a data output transaction. 
Decoded with BWTBT Land BDALO to form OUTLB Land OUTHB 
L Generates BRPL Y L through the delay circuit. 

In Word - Used to gate (read) data from a selected register onto the data 
bus. Enabled by BSYNC L and strobed by BDIN L. 

Out Low Byte, Out High Byte- Used to load (write) data into the lower, 
higher, or both bytes of a selected register. Enabled by BSYNC L and 
decode of BWTBT L and latched BDALO L, and strobed by BDOUT L. 

Select Lines - One of these four signals is true as a function ofBDAL2 L 
ifENB H is asserted at the assert edgeofBSYNC L. They indicate that a 
word register has been selected for a data transaction. These signals never 
become asserted except at the assertion of BSYNC L(thenonly ifENB H 
is asserted at that time) and, once asserted, are not deasserted until 
BSYNC L is deasserted. 

External Resistor Capacitor Node - This node is provided to vary the 
delay between the BDIN L, BDOUT 1., and VECTOR H inputs and 
BRPLY L output. The external resistor should be tied to VC(; and the 
capacitor to ground. As an output. it is the logical inversion of BRPLY L 

Enable - This signal is latched at the asserted edge of BSYNC L and is 
used to enable the select outputs and the address tenn of BRPLY L. 
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A,6 DC005 BU S TRANSCEIVER IC 
The 4-bit transceiver is a 20-pin OIL low-power Schottky device for primary use in peripheral device 
interfaces. It functions as a bidirectional butTer between adata bus and peripheral device logic. In addition 
to the isolation function, the device also provides a comparison circuit for address selection, and a 
constant generator, useful for interrupt vector addresses. The bus va port provides high-impedance 
inputs and open-collector outputs to allow direct connection to a computer's data bus . On the peripheral 
device side, a bidirectional port is also provided, with standard TTL inputs and 20 rnA tri-state drivers. 
Data on this port has the opposite polarity to the data on the bus side. 

Three address jumper inputs are used to compare against three bus inputs and to generate the signal 
MATCH. The MATCH output is open-collector, which allows the output of more than one transceiverto 
be wire-ANDed to fonn a combined address match signal. The addressjumpers can also be put into a third 
logical state that disconnects that jumper from the address match, allowing for 'don' t care' address bits. In 
addition to the three address jumper inputs, a fourth high-impedance input line is used to enable/disable 
the MATCH output. 

Three vector jumper inputs are used to generate a constant, that can be passed to the computer bus. The 
three inputs directly drive three of the bus lines, overriding the action of the control lines. 

Two control signals are decoded to give three operation states: receive data, transmit data, and disable. 

Figure A-13 is a Simplified logic diagram of the OCOOS IC. Timing for the functions is shown in Figure A- 14. 
Signal and pin definitions for the DCOOS are given in Table A-S . 

Pin 

12 
II 
9 
8 

18 
17 
7 
6 

14 
15 
16 

13 

3 

Name 

BUSO L 
BUSI L 
BUS2 L 
BUS3 L 

DATOH 
DATI H 
DAT2 H 
DATJ H 

1V1 H 
1V2 H 
IV3 H 

MENBL 

MATCH H 

Table A·S DCOOS Pin/Signal Descriptions 

Function 

Bus Data - This set of four Lines constitutes the bus s ide of the transceiver. 
Open-collector outputs; high-impedance inputs. Low = I . 

Peripheral Device Data - These four tn-state Lines carry the inver1ed 
received data from BUS (3:0) when the transceiver is in the receive mode. 
When in transmit data mode , the data carried on these lines is passed 
inverted to BUS (3:0). When in the disabled mode , these lines go open (high 
impedance). High = I . 

Vector Jumpers - These inputs, with internal pull-down resistors, directly 
drive BUS (3: 1). A low or open on the jumper pin causes an ope n condition 
on the corresponding BUS pin ifXMIT H is low. A high causes a 1 (low) to 
be transmitted on the BUS pin. Note that BUSO L is not controlled by any 
jumper input 

Match Enable - A low on this line enables the MATCH output. A high 
forces MATCH low, overriding the match circuit. 

Address Match - When BUS (3:1) matches the state of IA (3:1) and 
MENB L is low, this output is open; otherwise, it is low. 

A-17 



Pin Name 

I JAI L 
2 JA2 L 

19 JA3 L 

5 XMITH 
4 RECH 

Table A-S DCOOS Pin/Signal Descriptions (Cont) 

Function 

Address Jumpers - A connection to ground on these inputs aJlows a match 
to occur with a 1 (low) on the corresponding BUS line. An open allows a 
match with a 0 (high). A connection to Vcc disconnects the corresponding 
address bit from the comparison. 

Control Inputs - These lines control the operation of the transceiver as 
follows. 

REC XMIT 

o 0 
o I 
I 0 
I I 

DISABLE: BUS and OAT open 
XMIT DATA: OAT to BUS 
RECErvE: BUS to OAT 
RECErvE: BUS to OAT 

To avoid tri-state overlap conditions an internal circuit delays the change of 
modes between XMlT DATA and RECEIVE mode, and delays the 
enabling of tri-state drivers on the DA T lines. This action is independent of 
the DISABLE mode. 
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DCOOS TRANSCEIVER I- 20 VCC JA 1 L 1 
JA2 l , 19 JA3 L 

MATCH H 3 18 DATO H 
REC H 4 \- 17 DATI H 
XMtT H 5 I- 16 JV3 H 
DAT3 H • \-15JV2H 
DAT2 H 7 14 JVl H 
BUSJ L , 13 MENB L 

BUS2l 9 12 BUSO l 

GND 10 11 BUS1 L 

DATO H 

BUsa L 01[&-'--1 
JV 1 H 

BUS1 l DAT1 H 

JA 1 l rnIh---'-1 

JV2 H 

BUS2 L DAT2 H 

JA' L ~""--1 

JV3 H 

'U53 L ~,--L DAT3 H 

JA3 L 

MATCH H 
MENB L 

XMIT H 

1 
REC H 001\ GUG 

~ 
[2ID- Vcc om- GND 

Figure A-13 DCOO5 Simplified Logic Diagram 
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T '=R~A~N:S:M=':T=D:A~T:A::T:D=B:U:S~~ __ ~ __ __ 
XMIT H --_____ --II I 

-I 1-5103On1 -I REC H (GROUND) STOlOns 

BUS L - OUTPUT I 
5 TO 25 ns--i I I 

OAT H - INPUT I I 
1-5 TO 25 ns 

RECEIVE DATA FROM BUS (BUS INITIALLY HIGH) 

XMrT H (GROUND) 

REC H ----J-j I 
~ 

BUS L - INPUT 

r.OT030ns 

--, :j ~8T030nS 
1--0 TO 30 '15 OAT H - OUTPUT 

RECEIVE DATA FROM BUS (BUS INITIALLY LOW) 

XMITHIGROUND) _____ ~================~-----
REC H I I 

----::l-l I- 0 TO 30 ns -j\--;-I-""":O"T"O"30"'M 
OAT H - OUTPUT ~ l 

-I ",,"8 TO 30ns 
BUS L -INPUT I c:::: 

JVH 

BUS l - OUTPUT 

BUS l INPUT 

MATCH H 

MENS l 

VECTOR TRANSFER TO BUS 

f-o.20"sMAX 

I 
ADDRESS DECODING 

I 
-I 

X 
--I FIOTO 40ns 

-I 
I 

/-5T040nl 
X 

-I 
I 

F20nSMAX 

1--1010 40 nl 

RECEIVE MODE LOGIC DELAY 

XMITH~~~ 
REC H _______ -::: 

_____ ~~ ___ ~~E:~==TO==OO:":.========~~~ OAT /3 0) H (OUTPUn I 
.. ~ g ... 

Figure A-14 DCOO5 Timing Diagram 
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A.7 DCOIO DIRECT MEMORY ACCESS LOGIC 
This DMA controller provides the logic to perform the handshaking operations needed to request and to 
gain control of the system bus. Once the OCOIO becomes bus master it generates the signals needed to 
perform a DIN, DOUT, or DATIO transfer as specified by control lines lathe chip. The DCOI 0 Ie has a 
control line that will allow mUltiple transfers or only four transfers to take place before giving up the bus. 

Figure A- IS is a simplified logic diagram oftbe DCa I 0 Ie. The logic symbols and truth table are shown in 
Figure A-16, and the OCOIO voltage waveforms are shown in Figure A-l7. Table A-6 describes the 
signals and pins of the DCOIO by pin and signal name. Figures A-IS and A-19 show the timing. 

Pin Signal 

REQH 

13 BDMGI L 

16 CNT4H 

•. -. ---"--+-
........ -----<1 

""*""---•.. 
, .",-, .-

, 0' -
• , 
< • • , 

_. 
,.-

--_ .. 
u~~ __ 

;:~!E~·-~·~'·b~~~~====~;fi~~ _.. .... .. . _, _,00-,.",,_. 
(_'0-...... 

,.,~=~d=J=-

Figure A- 15 DCOIO Simplified Logic Diagram 

Table A-6 OCOIO Pin/Signal Descriptions 

Description 

Request (TTL Inputs) - A high on this signal initiates the bus request 
transaction. A low allows the tenninaLion of bus mastership to take 
place. 

OMA Grant Input (High Impedance) - A low on this signal allows 
bus mastership to be established if a bus request was pending(REQ = 
high); otherwise this signal is delayed and output as BDMGO. 

Count Four (TTL Output) - A high on this signal allows a maximum 
of four transfers to take place before giving up bus mastership. A low 
disables this feature and an unlimited transfer will take place as long as 
REQ is high. If left open this pin will assume a high state. 
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Pin Signal 

14 TMOUT H 

3 DATINL 

2 DATIO L 

12 RSYNC L 

17 CLK L 

15 REPLY L 

19 INIT L 

II BDMRL 

9 MASTERH 

8 BDMGO L 

Table A-6 DCOIO Pin/Signal Descriptions (Cont) 

Description 

Time-Out (TTL Inpu t/Open Collector Output) - This I/ O pin is low 
while SACK H is high. It goes into high impedance when SACK H is 
low. When driven low it prevents the assertion ofBDMR; when driven 
high it allows the assertion of BDMR to take place ifBDMR has been 
deasserted because of the 4-maximum transfer condition. An RC 
network may be used on this pin to delay the assertion of BDMR 

Data In (TIL Input) - This s ignal allows the selection of the type of 
transfers to take place according to the truth table (Figure A-16). 

Data In/Out (TIL Input) - This signal allows the selection of the type 
of transfer to take place according to the truth table (Figure A-16). 
During a DATtO transfer, this signal must be toggled in order to allow 
the completion of the output cycle of the I/O transfer. 

Receive Synchronize (TTL Input) - This signal allows the device to 
become master according to the following relationship: 

RSYNC L - RPLY L . SACK H = MASTER 

Clock (TTL Input) - This clock signal is used to generate all transfer 
timing sequences. 

Reply (TTL Input) - This signal is used to enable or disable the free 
clock signal. 

This signal also allows the device to become master according to the 
following relationship: 

RSYNC L· RPLY L· SACK H = MASTER 

Initialize (TIL Input) - This signal is used to initialize the chip to the 
state where REQ is needed to start a bus request transaction. When 
!NIT is low, the following signals are deasserted: BDMR L, MASTER 
H, DATEN L, ADREN L, SYNC H, DIN H, DOUT H. 

DMA Request (Open Collector Output) - A low on this signal 
indicates that the device is requesting bus mastership. This output may 
be tied directly to the bus. 

Master (TTL Output) - A high on this signal indicates that the device 
has bus mastership and a transfer sequence is in progress. 

DMA Grant Output (Open Collector Output) - This signal is the 
delayed version of BDMGI ifno request is pending; otherwise it is not 
asserted. This output may be tied directly to the bus. 
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Pin Signal 

7 TSYNCH 

18 DATEN L 

4 ADREN H 

6 DlNH 

5 DOUTH 

Table A-6 DCOIO Pin/Signal Descriptions (Cont) 

Description 

Transmit Synchronize (TTL Output) - This signal is asserted by the 
device to indicate that a transfer is in progress. 

Data Enable (TTL Output) - This signal is asserted to indicate that 
data may be placed on the bus. 

Address Enable (TTL Output) - This signal is asserted to indicate 
that an address may be placed on the bus. 

Data In (TTL Output) - This signal is asserted to indicate that the bus 
master device is ready to accept data. 

Data Out (TIL Output) - This signal is asserted to indicate that the 
bus master device has output valid data. 

_!OM 
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Figure A-17 OCOlO Voltage Waveforms 
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Figure A- I8 DCOIO Timing Diagram. DMA Request/Grant 
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Figure A-19 DCOlO Timing Diagram 
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B.I SCOPE 

APPENDIX B 
MODEM CONTROL 

This appendix contains infonnation useful to both the programmer and the engineer. It defines control 
signals, describes typical modem control methods , and warns against likely network faults. A detailed 
example of auto-answer operation is included. 

B.2 MODEM CONTROL 
The DHVll supports sufficient modem control to pennit full-duplex operation over the public switched 
telephone network (PSTN) and over private telephone Jines. Table 8-1 li sts the control leads supported by 
the DHV 11 together with an explanation of their use and purpose. In this appendix, the terms MODEM 
and DATASET have the same meaning. They refer to the device which is used to modulate and 
demodulate the signals transmitted over the communications circuits. 

The DHVl1 modem control interface can be used in many applications. These include control of serial 
line printers, terminal cluster controllers, and industrial VO equipment, in addition to the more usual 
applications in telephone networks . Use of the control leads described in Table 8-1 is therefore 
completely application dependent, although there 8re international standards which telephone network 
applications should obey. There are no hardware interlocks between the modem control logic and the 
transmitter and receiver lOgic. Program control manages these actions as necessary. 

A subset of the leads listed in Table B-1 could be used to establish a communications link using modems 
connected to the switched telephone network. Ring lndicator (RI), Data Terminal Ready (DTR), and 
Data Carrier Detected(DCD) are the absolute minimum requirements. In some countries Dataset Ready 
(DSR) is also needed. It is usually desirable, however, to implement modem control protocols which will 
operate over most telephone systems in the world. Also, some protection should be included to guard 
against network faults, particularly in applications such as dial-up time-sharing systems. Such faults 
include: 

• Making a channel permanently busy (hung) because of a misdialed connection from a non-data 
station 

• Connecting a new incoming call on an in-use channel. This fault might occur, for example, after 
a temporary carrier loss, if the host system assumed that the carrier was reasserted by the 
original caller. 

Modem control with some protection against common faults, and which is compatible with the telephone 
networks in most geographic areas, can be implemented by using a1l the signals listed in Table 8-1, in the 
way described by the CCrTI V.24 recommendations. Section B.2.1 describes a method ofimplementing 
a fuJl-duplex autc;answer communications link via modems over the PSTN. It is provided here only to 
show the operation and interaction of DHV 11 modem control leads in a typical application. 
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Name RS·232·C V.24 

GND AA 

GND AB 102 

TXD BA 103 

RXD BB 104 

RTS CA 105 

CTS CB 106 

DSR CC 107 

DTR CD 108/2 

DCD CF 109 

RI CE 125 

Table B· J Modem Control Leads 

25-Pin 

1 

7 

2 

3 

4 

5 

6 

20 

8 

22 

Definit ion 

Protective ground. This provides a path between the 
modem and DHVI I for discharge of potentials such as 
static electricity. 

Signal Ground. This is a reference level for the data and 
control signals used at the ErA interface. 

From DHVll to modem. This signal contains the 
serial bit stream to be transmitted to the remote station. 

From modem to DHVll. This signal is the serial bit 
stream received by the modem from the remote station. 

From DHVll to modem. Causes the modem's carrier 
to be placed on the line. 

From modem to DHVII. Indicates that the modem has 
successfully placed its carrier on the line and that data 
presented on circuit BA will be transmitted to the 
communication channel. 

From modem to DHVI I. Indicates that the modem has 
completed all call establishment functions and is 
successfully connected to a communications channel. 

From DHVII to modem. Indicates to the modem that 
the DHVII is powered up and ready to answer an 
incoming call. 

From modem to DHVll.lndicates to the DHVII that 
the remote station's carrier signal has been detected and 
is within appropriate limits. 

From modem to DHVII. Indicates that a new incoming 
call is being received by the modem. 

B.2. 1 Example of Auto-Answer Modem Control for the PSTN 
The system operator determines which DHVII channels should be configured for either local or remOle 
operation. Local operation implies control of data-leads only. while remote operation implies that modem 
control will be supported. The host software will assert DTR and RTS together with the Link Type bit in 
the LNCTRL register for all DHVII channels configured for remote operation. DTR informs the modem 
that the DHVll is powered up and ready to acknowledge control signals from the modem. RTS is asserted 
for the full-duplex mode of operation and causes the modem to place its carrier on the telephone line when 
the modem answers a call. Link Type (LNCTRL<8» enables modem status information to be placed in 
the receive character FIFO where it will be handled by an interrupt service routine. Modem status 
changes are always reported in the STAT register regardless of the state ofLNCTRL< 8> . The modem is 
now prepared to auto-answer an incoming call. 
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Dialing lhe modem's number causes RI to be asserted at lhe ElA interface. This infonns the DHVllthat 
a new call is being received. Rl has to be in a stable state for at least 30 ms or else the change will not be 
reported by the DHVII. Since DTR is already asserted, the modem will aut~answer the incoming call 
and start its handshaking sequence with the calling station. The time needed to complete the handshaking 
sequence can be in the order of tens of seconds if fallback mode speed selection and satellite links are 
involved. The modem will assert DSR to indicate to the DHV II that the call has been successfully 
answered and a connection established. 

NOTE 

On some older types of modem used on the PSTN, 
the opposite effect is also true. The RI signal may 
be very sho~ or it may not even occur if OTR is 
previously asserted. When this type of modem 
answers an incoming call it asserts DSR almost 
immediately and deasserts Rt at the EIA interface. 
Programs must therefore expect Rl or DSR or 
OCD as the first dataset status change received 
from the modem when establishing a connection. 

As RTS was previously asserted, the modem's carrier will be placed on the line when OSR is asserted. 
When the modem has successfully placed its carrier on the line it will assert CTS which indicates to the 
DHVII that it may start to transmit data. Should the incoming call be the result of a misdialed number 
then it is possible that a carrier signal would never be received. To guard against this, the host starts a timer 
when it detects RI or DSR. This is usually in the range of 15 to 40 seconds, within which lime the carrier 
must be detected. When the modem detects the remote modem's carrier signal on the line, it will assert 
DeO which indicates to the DHVII that data is valid on the RXD line. 

The modem may now exchange data between the OHV II and the calling station for as long as OCD, 
DSR, and CTS stay asserted. If any of these three signals disappear, or if Rl should be detected during 
normal transmission, it would indicate a fault condition. A change of state of any of these signals would 
cause an interrupt via the receive FIFO. 

The handling of the fault conditions now becomes country-specific as some telephone systems tolerate a 
transient carrier loss while others do not. In the USA it is usual to proceed with a call if carrier resumes 
within two seconds. In non-USA areas it is possible forleiephone supervisory signals, such as dial-tone, to 
be misinterpreted by the modem as a resumption of carrier. In this case the host program would assume 
that the connection had been reestablished to the original caller and would cause a 'hung' channel. To 
prevent this, DTR should be dcasserted immediately after the loss of DCD, CTS, or DSR to abort the 
connection. DTR should stay deasserted for at least two seconds, after which time a new caJi could be 
answered. 
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C.l SCOPE 

APPENDIX C 
GLOSSARY OF TERMS 

This appendix contains a glossary of terms used in this manual. The tenns are in alphabetical order for 
easy reference. 

C.2 GLOSSARY 

asynchronous A method arsenal 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 automatically answer a call. 

aUlo-flow Automatic flow control. A method by which the OHVII controls the flow of data by means 
of special characters within the data stream. 

backward channel A channel which transmits in the opposite direction to the usual data flow. 
Normally used for supervisory or control signals. 

SAL Bus Address Line. 

BDAL Bus Data and Address Line. 

base address The address of the CSR 

BMP Background Monitor Program. 

CCITT Comite Consuhatiflnternational de Telephonie et de Telegraphie. An international standards 
comminee for telephone, telegraph, and data communications networks. 

dataset See modem 

OIL Dual-In-Line. The term describes ICs and components with two paralle l rows of pins, 

OMA Direct Memory Access. A method which allows a bus master to transfer data to and from system 
memory without using the host CPU. 

OUART Dual Universal Asynchronous Receiver Transmitter, An IC used for transmission and 
reception of serial asynchronous data on two channels. 

duplex A method of transmitting and receiving on the same channel at the same time, 

EIA Electrical Industries of America. An Americanorganisation with the same function as the CeITT. 

EMC EI~Magnetic Compatibility. The tenn denotes compliance with field-strength, susceptibility, 
and static discharge standards. 
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FCC Federal Communications Commission. An American organisation which regulates and licenses 
communications equipment. 

FIFO First In First Out. The tenn 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 address allocaled. 
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 on other floating vector devices connected to the bus. 

FRU Field Replaceable Unit. 

GO/ NOGO A test or indicator whjch defines only an 'error' or 'no error' condition. 

I C Integrated Circuit. 

I/ O Input/Output 

LS B Least Significant Bit. 

LSI·l1 bus Another name for the Q.bus. 

microcomputer An IC which contains a microprocessor and peripheral circuitry such as memory, YO pons, timers, and UARTs. 

modem The word is a contraction of MOdulator DEModulator. A modem interfaces a terminal to I 
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 tenninals which use modem control signals to be connected 
together directly. Only possible over short distances. 

PCB Printed Circuit Board. 

protocol A set of rules which define the control and flow of data in a communications system. 

PSTN Public Switched Telephone Network. 

~bus A global term for a specific DIGITAL bus on which the address and data are multiplexed. 

Q22, QI8 and QJ6 Tenns used to define 22·, 18-, and 16-bit address versions ofQ-bus. 

RAM Random Access Memory. 

RFJ Radio Frequency Interference. 

ROM Read Only Memory. 

SMPS Switch Mode Power Supply. 
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split-speed A facilityofadata communications channel which can transmit and receive at different data 
rates at the same time. 

UART Universal Asynchronous Receiver Transmitter. An Ie used for transmission and reception of 
serial asynchronous data on a channel. 

X-OFF A control code (238) used to disable a transmitter. Special hardware or software is needed for 
this function. 

X-ON A control code (218) used to enable a transmitter which has been disabled by an X-OFF code. 
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0.1 OVERVIEW 

APPENDIX D 
AUTOMATIC FLOW CONTROL 

Flow control is the control of data now along a communications line, to prevent an ovcrspill of queues or 
buffers. or to prevent loss of data when the receiver is unable to accept it 

The method of flow control adopted for the DHVII is datastream-embedded ASCU control characters. The 
control character.; used are X-OFF (023S) and X-ON (02IS). X-OFF stops transmission and X-ON stans 
transmission. The codes are transmitted in the opposite direction to the data which they control. 

The DHVII has onc mode of operation for transmitted data (received flow-control characters) and two 
modes of operation for received data(transmitted flow-control characters). Each mode can be enabled on 
a ' per-channel' basis. Each direction of flow is discussed separately within this appendix. 

0.2 CONTROL OF TRANSMITTED DATA 
The mode of flow control for transmitted data is the simplest of the three flow-control modes of the 
DHVII. 

When the DHVII receives an X-OFF character for a particular channel, the TX.ENA bit for that 
channel is cleared When this bit is clear the DHVII will not transmit any data on that channel; however, 
internally generated now-control characters will still be transmitted. When an X-ON character is 
~eived, the TX.ENA bit for that channel is set Figure 0-1 illustrates the operation of the transmitted 
data flow control. 

START 

_-----O~A~U~T~~~--------_{ SH 
_ TX.ENA 

OAUTo-l 

OAuro-Q 

NULL 
STATE 

OAUTo-Q 

XON 
RCVO 

Figure D-l Transmitted Data Flow Control 
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Only characters without transmission errors are checked for X-ON and X-OFF codes. The characters 
have their parity bit stripped before comparison. 

NOTE 

For the automatic flow control to operate correctly, 
the DHVII and the connected equipment must 
have the same line configuration. 

The transmitted data mode of flow control is enabled by setting OAUTO (bit 4 of the line control register), 
and is disabled by clearing OAUTO. The default for this mode is ' disabled'. The DHVll may alter the 
state of the TX.ENA bit up to 20 microseconds after the program clears the OAUTO bit 

The DHVll always passes flow-control characters back to the program via the received character FIFO, 
whether or not this mode is enabled. 

0.3 CONTROL OF RECEIVED DATA 
The flow control of received data is slightly more complicated than that of transmitted data; therefore, for 
descriptive purposes, the two modes of received data flow control are first treated separately. 

0.3.1 Flow Control by the Level of the Received Character FIFO 
Occasionally, the program may not be able to empty the received character FIFO as fast as the received 
data is filling it Since the program is unaware of how full the FIFO is, it is unable to take appropriate 
action to prevent data loss. To overcome this problem, the DHV II can be programmed on a 'per-channel' 
basis, so that an X-OFF is sent before the FIFO reaches a critical condition. In these circumstances, 
when the FIFO becomes three-quarters full, the X-OFF is sent to the channels from which data is 
received, and thereafter an X-OFF character is sent in response to every second received character. 
When the FIFO level drops below half full, an X-ON character is transmitted. The operation of the 
FIFO-level flow control is shown in Figure 0-2. 

The FIFO-level flow-control mode is enabled by setting IAUTO (bit I of the line control register). The 
mooe is disabled by clearing lAUTO. The default for this mode is 'disabled'. IfiAUTO is cleared after an 
X-OFF is sent but before an X-ON would normally be sent, an X-ON is sent anyway. 
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SEND 

CHAR 

NULL 
STATE 

IAUTo-l 

RCVD lAUTO-O 

lAUTQ.l 

IAUTO-O 

HAR 
ReVD 

XON IAUTo-l F1FO.CRIT- T 

IAUTO-O 

lAUTO-O 

CHAR 
ReVD 

CHAR 
RevD 

SEND 
XOFF 

NOTE 

CHAR 
RevD 

FlFO.CRIT- F 

FIFO.CRIT- F 

FIFO.CRIT is set true (n when the FIFO level 
rises to three-quarters full, and is again set false 
(F) when the F IFO level falls below half full. 

Figure 0-2 Received Character FIFO-Level Flow Control 

0 .3.2 Flow Control by Program Initiation 

..... ., 

Sometimes there may be a requirement for the program to invoke flow control automatically; for example, 
when internal butTers become full. Under these circumstances, the DHVII provides a FORCE.XOFF 
bit; this is bit 5 of the line control register. When the FORCE.XOFF bit is set. the DHVII transmits an 
X-OFF character for that channel, and a further X-OFF bit is transmitted for every second character 
received on the channel. An X-ON is sent when the FORCE.XOFF bit is cleared. Figure 0-3 illustrates 
the operation of program-initialed flow control. 
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FORCE.XOFF_l 

FORCE.XOFF_l 

CHAR RCVO 

SEND 
XOFF 

CHAR RCVD 

CHAR RCVQ 

FORCE.XOFF-o 

NUll 
STATE 

FORCE.XOFF-o 

Figure 0-3 Program· lnitialed Flow Control 

NOTE 

The X-ON and X-OFF codes are not transmiued 
instantly, because of firmware delays in seeing 
and acting on the program requests; therefore, if 
the FORCE.XOFF bit is set and then immediately 
cleared, this does not cause an X.OFF/ X-ON 
sequence to be transmiued. 

The FORCE.XOFF bit is set to zero by a OHVl1 reset sequence. 

0.3.3 Mixing the Two Types of Received Data Flow Control 
To calculate the effect of using the two modes, they should be lOgically ORed together; an X.ON will Dot 
be sent until both sources are inactive. IfFORCE.XOFF is set while the FrFO-critical mode is active, the 
SEND XOFF is immediately entered even if an X·OFF has just been transmitted If the FIFO-criticaJ 
mode becomes active while FORCE.XOFF is set, an X· OFF is sent in response to the next received character. 

0-4 



APPENDIXE 
INSTALLATION GUIDE FOR THE DHVII REMOTE 

DISTRIBUTION PANEL CABINET KIT 

E.I GENERAL DESCRIPTION 
The DHVl1 remote distribution panel cabinet kit (Figure ~2) allows eight RS-232 data-only serial lines 
10 be distributed from one type-B (6.60 em X 8.38 em) (2.60 in X 3.20 in) bulkhead panel. 

This arrangement overcomes limitations of space in the host system by doubling the number ofDHVll 
serial lines that can be installed in the host's VO panel. 

Four variations of the cabinet kit are available. The cabinet kit contains the following components. 

• 

• 

• 

• 

• 
• 

• 

H3176 

H3175 

BC22H- 1O 

BC05L-xx • 

H315-B 

Screws 

74-28684-01 

Bulkhead panel - fits into one lype.B va panel cutout in the host system. 

Remote distribution panel - contains eight 25-pin D-type subminiature 
connectors. 

25-conductor external 3-metre (to-foot) cable - connects the H3175 remote 
distribution panel to the bulkhead panel. 

4O-conductor internal ribbon cables (two) - connect the DHVII module to the 
inside of the H3176 bulkhead panel. 

Loopback connector (one). 

6-32 screws (four) used to attach the H3176 bulkhead panel to a system liD 
panel. 

Adapter plate (-VC cabinet kit only). Adapts the H3176 bulkhead panel to the 
PDP-I 1/23+ H349 distribution panel. 

The cabinet kits are listed in Table &1. The difference is the length of the internal cables. 

Table E-l Cabinet Kit Details 

Cabinet Kit Internal Cables (Two) Where Used 

CK-DHVII-VA BC05L-IK (53.34 em, 21 in) BA 123 enclosure 

CK-DHVII-VB BC05UlI (30.48 em, 12 in) BA23 enclosure 

CK-DHVII-VC BC05L-2F (76.20 em, 30 in) PDP-I 1/23 + H349 distribution panel 

CK-DHVII-VF BC05Ul3 (91.44 em, 36 in) H9542 cabinet systems 

• Cable length varies - see Table E-l 

E-I 



lOW CHANNElS (0-3) 

BEAG CONNECTOR 

Jl 

o 

DIAGNOSTIC LEO 

o 
02 

c 

HIGH CHANNELS (4-7) 

BERG CONNECTOR 

J2 

ADDRESS ADDRESS AND 
SELECT VECTOR SElECT 

~GJ 

B A 

BACKPLANE CONNECTORS 

Figure E- I DHVII Module 

E-2 



I" 
w 

BC05L·XX CABLES 

TO DHV11 Jl 

TO 

REO STRIPE 
TO PIN A 

TO DHV11 J2 

H3176 

• 

H31 5·B LOOPSACK 
CONNECTOR 

BC22H·l0 

Figure £-2 OHVII Remote Distribution Panel Cabinet Kit 

~5 
~4 
~3 
~2 
~ I 
~ O 
~ 

00'''' 



E.2 FUNCTIONAL DESCRlPTION 

E.2.1 H3176 Bulkhead Panel 
The H3176 bulkhead panel consists of two 40-pin vertical headers and a fully filtered female 25-pin 
D-type subminiature connector. The H3176 is connected to a DHVI J by two SCOS L·XX cables which 
bring eight pairs of data signrus (transmit/receive), plus signal ground for each pair, to the H3176. There is 
ruso a connection to chassis ground, using a O-ohm jumper. This jumper can be cut if chassis ground is not 
desired. 

Overall dimensions: 8.38 em X 6.6Q em (3.3 in X 2.6 in) 

E.2.2 H3175 Remote Distribution Panel 
The H3175 remote distribution panel distributes the eight pairs of data signals (transntitlreceive). plus 
signal ground for each pair, to eight male 25-pin D-type subminiature connectors. The connection to the 
H3176 bulkhead panel is made by the BC22H-1O cable. 

Overa11 dimensions: 27.94 cm X 8.37 cm X 1.78 cm (II in X 3.4 in X 0.70 in) 

E.2.3 BC22H·1O 
The BC22H·IO is a 3·metre (lO-foot) malc-to-male 25-conductor D-type subminiature fully shielded 
EIA cable. 

E.2.4 BCOSL-XX 
The BC05L-XX cables are 4O·conductor nat ribbon cables. The length of the cables depends on the 
system in which they are installed. 

E.3 INSTALLATION 
The DHVII remote distribution panel cabinet kit is installed in a system in the same way as an ordinary 
cabinet kit 

I . Slide the DHVll module (Figure E-I) partially out of the system backplane. 

2. Insert the two BC05 L-XX cables into the two Berg connectors on the DHYlI module. The red 
striped edge of the cables should be installed onto Pin A of the DHVII module Berg 
connectors. 

3. Reinstall the DHVII module. 

4. If you are installing this cabinet kit into a PDP· I I 123+ system, install the adapter plate (pan 
number: 74-28684-01) into one of the 4X4 openings in the H349 distribution panel. 

5. Install the H3176 bulkhead panel into the system I/O panel using the four 6·32 screws. 

6. Insen the BC05lrXX cables into the rear connectors of the H3176 bulkheadpaneJ. Attach the 
cable from DHVII connector JI to the top connector of the H3176, and the cable from 
DHVII connector 12 to the bottom connector. There are small arrows on one edge of the 
H3176 internal connectors. The red striped edge of the cables should be attached to the arrow 
side of the H3176 connectors. 

This procedure ensures that there is a one-to-one correspondence between the labeling of the 
H3175 and the actual physical line numbers of the DHV II. If this procedure is not followed., 
the physical line numbers will not correspond to the H3175 labeling (0 to 7). 

7. lnsen the BC22H·I 0 cable into the external connector of the H3176 bulkhead panel. 
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8. Insert the BC22H-IO cable into the bottom 'Input' connectoroflhe H3175 remote distribution 
panel 

9. Place the H3175 remote distribution panel in a location that is accessible, but where it will not 
be disturbed. The H3175 has three tear-drop cutouts at both the top and bottom so that itean be 
mounted on 8 wall three different ways, or on the nOOT. 

EA DIAGNOSTICS 
Diagnostic testing for the DHVlt remote distribution panel cabinet it is available for MicroPDP-ll and 
MicroV AX II systems. Contact your loea1 DIGITAL sales office for the order numbers of the diagnostic 
kits. 

E.4.1 MicroPDP·ll Diagnostics 
The (aUowing MicroPDP-ll diagnostic teslS 8re used for the DHVlt remote distribution panel cabinet 
kil 

• CVDHBE (revision level E) 
• CVDHC? (? :::r revision level 0 or E) 

CVDHCD (test C, revision level D) will be available in November of 1985. CVCHBE and CVDHCE 
will be available in February of 1986, in release 126 of the MicroPDP-ll field service kit 

£,4.1.1 CVDHBE Test - CVDHBE tests the ability of the device to transmit and receive characters 
correctly. It tests features such as automatic X-ON/ X-OFF. correct operation of modem bits. and 
whether there are any bad interactions between modem signals, data signals, or other lines. 

From the XXDP+ prompt (.), run the test and reply to the set-up questions as follows (the replies are 
either underlined, or explained in parentheses) . 

• R VDHBEO 

DR>START 

CHANGE IIW ( L) ? L 

I U1fITS (0) ? 1 

UlfIT 0 

CSR ADDRESS: (0) 160'60 7 (Enter the CSR address of the DHY11, or just press 
RETURN it the CSR address is 160(60) 

INTERRUPT VECTOR ADDRESS: (0) 300 7 (Enter the interrupt vector of the DHV11, 
or just press RETURN if the vector is 300) 

ACTIVE LINE BIT HAP: (0) 371 7 (press RETURN) 

TYPE OF LOOPBACK (I-INTERNAL, 2-H3277, 3KH325, '-H3101, 5=H3103, 6270-22629, 
7-H315-8): (0) 2 ? ~ 

INTERRUPT BR LEVEL: (0) '7 (Press RETURN ) 

CHANGE SW (L) ? K 
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E.4.1.2 CVDHClO Test - (? = revisions D and E.) CVDHC tests DMA and split speed. It also tests 
modems and tenninals, and verifies that data integrity checks (such as framing and parity checking) are 
working. 

From the XXDP+ prompt, run the test and reply to the set-up questions as follows(tbe replies are either 
underlined, or explained in parentheses) . 

• R VDHC?O 

DR>5TART 

CHANGE IIW ( L ) ?:!... 

# UNITS (D) ? 1 

UNIT 0 

CSR ADDRESS: (0 ) 160460 ? ( Enter the CSR address of the DHVll, or just press 
RETURN it t he CSR address is 160460) 

INTERRUPT VECTOR ADDRESS: ( 0 ) 300 ? ( enter the interrupt vector of the DRY11. 
or just press RETURN it the vector is 300) 

ACTIVE LINE BIT HAP: ( 0) 377 ? ( Press RETURN ) 

NOTE 

The choice of loop back connectors differs between 
revision D and E of this test, as follows. 

Revision D (CVDHCDO): 

TYPE OF LOOPBACK ( lzINTERNAL. 2- H3277, 3~H325, 4~HODEM, 5=K£YBOARD ECHO ) : 
(0) 2 ? (Select 3. but use the H315-B) 

Revision E (CYDHCEO): 

TYPE OF LOOPBACK ( l=INTERNAL, 2~H3 271, 3zH325, 4=MODEM, 5=KEYBOARD ECHO. 
6=H3101, 7=H3103, 10=70-22629, l l-H315-B ) , (0) 2 ? ~ 

When you have chosen the appropriate loopback connector, continue as follows: 

INTERRUPT BR LEVEL: (0 ) 4 ? ( Press RETURN ) 

CHANGE SW ( L) 7 K 

E.4.2 MicroVAX 11 Diagnostics 
Micro V AX n diagnostic tests fo r the DHV 11 remote distribution panel cabinet kit are in the Micro V AX 
maintenance kit The MicroV AX maintenance kit is available on RX50 diskettes or a TK50 cartridge. 

E-6 



These kits contain the MicroVAX Maintenance System (MMS). The MicroVAX Diagnostic Monitor 
(MOM) in MMS is used in conjunction with the H315-B loopback connector to testa suspected bad serial 
line on the device. Load the media according to the instructions in the maintenance guide included with the 
kit 

When you reach the main menu, select 

4 - Display the Service Menu 

From the service menu, select 

4 - Enter System Commands 

Two modes of testing are available in MDM - verify and service. Tests in service mode require the use of 
loopback connectors, and may destroy customer data. Use service mode to test the DHYII remote 
distribution panel cabinet kit Write-protect all mass-storage devices before running the test 

Each mode is divided into three sections- functional, exerciser, and utiJity. Tests in the utility section are 
typically interactive. Use the utility sections to test the DHVII remote distribution panel cabinet kit 

To get a list of the MDM commands, enter 'he lp' at the MDM prompt Refer to the MicroVAX 
Maintenance Guide for a detailed explanation of MDM. 

After selecting '4 - Enter System Commands', press the RETURN key to start MDM. From the MDM 
prompt. 'MDM» >', enter the foUowing sequence. 

Prompt User Response 

MDM» > set p f 

MDM» > set det on 

MDM» > set mod serv 

MDM» > set sec util 

MDM» > conf 

MDM» > sho conf 

MDM» > sel4 

MDM» > set test 1 

MDM» > 51 

Meaning 

Set progress full 

Set detailed messages on 

Set MDM to service mode 

Set section to utility 

Configure the system 

Show the configuration 

Select the number of the DHVll you want to test from the displayed 
configuration (4 here is an example only) 

Select the staged loopback test 

Start the staged loopback test 
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At this point a series of set·up questions appear. The default responses appear in brackets. Press the 
RETURN key( <RET», if you want to enterthe default response. The default responses are valid forthe 
DHVII remote distribution panelloopback test, with the following exception. 

• The default response [yJ of the first question (test modem control lines?) will not correctly test 
the remote distribution panel, slnce it is a data-only device. Answer NO to this questiOl1. 

The set-up questions appear as follows (the replies which you should gjve are either underlined. or 
explained in parentheses). 

Do you wish to test modem control lines? (y] NO 

Which port would you like to test (0-7)? (all connections] <RET> 

Which baud rate would you like to test? (0-15)? [13] ( Press RETURN to test at 
9600 baud, or enter ? to 

How many data bits (5, 6, 7 or 8)? [8] ~ 

Parity enabled (Yes = 1, No - O)? [0] <RET> 

Parity sense (1 = even, 0 = odd)? [0] <RET> 

Number of stop bits (lor 2)1 (1) <RET> 

list the baud-rates ) 

Attach the H3IS·B loopback connector to the port to be tested and press the RETURN key. The test will 
run and the results of the test will be displayed. 

[fyou want to test another port, or restart the diagnostic program for any reason, you must reconfigure the 
system. To do so, begin again at the 'conf' command: 

MDM» > conf 

and continue with the remainder of the sequence listed above. 

J 
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PREFACE 

The DHQIJ User Guide provides reference information on physical layout, system configuration, 
installation and testing, programming characteristics, and maintenance. There is a glossary of technical 
terms generally used in DIGITAL technical manuals. The manual is divided into four chapters as 
follows: 

CHAPTER J INTRODUCTION. This chapter gives a physical description ofthe DHQII , explains 
how it can be configured, and explains how it interfaces with the system bus and serial data lines. 

C HAPTER 2 INSTALLATION. Chapter 2 describes how to install a DHQII option, with detailed 
information on device and vector address selection, backplane positioning, cables and connectors, and 
testing after installation. 

C HAPTER 3 PROGRAMMING. This chapter describes the DHQll registers. Some programming 
examples are also included. 

C HAPTER 4 TROUBLESHOOTING. Chapter 4 explains maintenance st.rategy, and how to use 
diagnostic programs to locate a faulty module. 

APPENDICES. These include additional information on topics discussed in this manual : 

APPENDIX A 
APPENDIX B 
APPENDIX C 
APPENDIX D 
APPENDIX E 

MODEM CONTROL 
FLOATING ADDRESSES 
AUTOMATIC FLOW CONTROL 
GLOSSARY OF TERMS 
DHQII BUS CONNEcrlONS 

This revision of the manual contains new information. The DHQ 1 I can operate in two different modes, 
making it compatible with sofiware drivers written for either the DHV11 or the DHUll . Revision-OOI 
of this ma nual contained infonnation on DHV II mode of operation only. 

vii 



1.1 SCOPE 

CHAPTER 1 
INTRODUCTION 

This chapter gives an overview of the DHQII asynchronous multiplexer, describes the features that it 
offers, and defines its physical parameters and electrical requirements. 

1.2 OVERVIEW 

1.2.1 General Description 
The DHQl1 option is a serial-line interface which provides eight ful1-duplex serial data channels on 
Q-bus systems. The DHQ11 option consists of a single Q-bus module, and one of two groups of cabinet 
kits, depending on the communication standard supported. The cabinet kits con tain the cabinet 
bulkhead panels and connecting cables. 

The main application of the DHQIl is for interactive tenninal handling; it can also be used for data 
concentration and real-lime processing. It has two programming modes, DHVII and DHUII. The 
register sets in these modes 3fe compatible with those of the DHVII and DHU II respectively. The 
preferred mode of operation is DHUII mode. The main features of the DHQII are: 

• Eight full-duplex asynchronous data channels 

• For transmission: DMA transfers; or for each line, program transfers to a l-character 
transmit buffer in DHVII mode, or to a 64-character transmit FIFO in DHUll mode 

• For receive: a 256--cntry FIFO buffer for received characters, dataset status changes, and 
diagnostic information 

• It supports EIA-232-D/V.28 or DEC423, with the appropriate cabinet kit. 

NOTE 

DEC423 is a term used in this manual to indicate a 
data-leacts.onJy implementation of the RS-42J-A 
electrical standard. DEC423 uses MMJ connectors 
instead of the 37-way connectors specified by RS-449. 

• It is compatible with all DIGITAL DHVII and DHUII device drivers 

• It can aulo-answer on a switched line 

• The transmit and receive baud rates for each line can be individually programmed 

• It has a total module throughput of 60,000 characters per second, using 8·bit characters, with 
all channels operating at 38.4 kbaud for both character reception and transmission 
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• The DHQI I supports 16-, 18-, or 22-bit addressing, including block-mode data transfer with 
suitable memories 

• The DHQII can be programmed to filter XON/XOFF characters from the received data How 

• Self-test and background monitor testing 

• Dual-height module, M3107 

• Switchpacks for selecting the Q-bus base address, vector address and DHVll or DH UII 
programming mode. 

All other functions are selected by program. 

1.2.1.1 Modem Control Facility - All eight channels have sufficient modem control to alJow 
auto-answer dial-up operation over the public switched telephone network using suitable modems, such 
as DIGITAL's DFI24, or Bell models 103, 113, 212. Equivalent modems from other manufacturers can 
also be used. The DHQII is designed to minimize software requjrements for modem link control. 
Appendix A gives further infonnation on modem control. Modem control can be used for driving 
modems over both public and private lines. Please note that, in some countries, modems must be 
approved by the P1T for that country for connection to the public network . 

1.2.1.2 Selr-Test Facility - The DHQII incorporates self-test sequencers which operate 
independently of the host. The result of the self-test is provided to the host system through the recei\'e 
FIFO butTer. A green LED indicates GOINO·GO status for the device. More details are given in Section 
4.3 . 

1.2.1.3 Diagnostic Programs - A full range of diagnostic programs is avajlable. These run under the 
MicroPDP-1 I diagnostic supervisor or MicroVAX II maintenance system. Loopback test connectors 
are not needed when running the user-mode diagnostics. Service-mode diagnostics and loopback 
connectors are available from DIGITAL. 

1.2.1.4 Preventing Data Loss - The DHQII can be programmed for automatic XON and XOFF 
operation, to prevent the loss of data at high throughput. The reporting of received XON/XOFF 
characters to the software driver can be enabled or disabled. 

1.2.2 Physical Description 
The DHQII is an M3107 dual-height Q-bus module. It is 21.6 cm (8.51 inches) long and 13.2 em (5.19 
inches) wide. Figure I-I shows the layout. Connectors A and B are for the Q-bus, while connectors 11 
and 12 interface to the communications lines via BC05L-xx cables and distribution panels . Two 
distribution panels are supplied with an EIA-232-D option, and a single panel is supplied with a 
DEC423 option. Connector 13 provides power to the active distribution panel supplied with DEC423 
options. This connector is not used with EIA-232-D options. Mixed use, that is, one EIA-232-D and one 
DEC423 panel connected to a single module, is not supported by DIGITAL. 
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1.2.2.1 On-Board Switchpacks - The DHQI I has two on-board switchpacks to select the following 
functions. 

• Switch pack E-19 (to-position) 

Switch I selects DHVII programming mode when closed, or DHUII programming mode 
when open. 

Switches 2 to 10 select the device address. 

• Switch pack E-Il (8-position) 

Switch I enables the on-board oscillator. This is a manufacturing test switch, and is closed for 
nonnal operation. 

Switch 2 selects manufacturing self-test mode. This is a manufacturing test switch, and is open 
for nonnal operation. 

Switches 3 to 8 select the device vector address. 

Chapter 2 gives further information about these switchpacks. 

1.2.2.2 Communiutions Standard - The serial drivers on the M3107 module are compatible with 
EIA-232-D. However, the CK-DHQII-W cabinet kits provide level conversion for DEC423. 
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Figure 1-1 Layout of the DHQ II Module 

1.2.3 V ... ioll5 or The DHQII 

I 

The DHQII-M option consists of the M3107 Q-bus module and the User Guide. It can be used with one 
of six cabinet kits. The choice orlit depends on the type of system cabinet, and on whether a ElA-232-D 
or a DEC423 communication interface is needed . 

The cabinet kits available for use with the DHQII-M are: 
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EIA-232-D 

• CK-DHQI I-AA for BAI 231BAI I-M boxes 

• CK-DHQI I-AB for BA23 boxes 

• CK-DHQI I-AF for H9642 cabinets 

DEC423 

• CK-DHQ I I-WA for BAI231BAI I-M boxes 

• CK-DHQ I I-WB for BA23 boxes 

• CK-DHQI I-WF for H9642 cabinets 

1.2.4 Configurations 
The DHQII can be used in many different system configurations. Figure 1-2 shows a typical EIA-232-0 
application. 
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1.2.5 Connections 
The DHQ11 module is connected directly to the Q·bus byeonnectors A and B. Figures 1-3 and 1-4 show 
the interconnections for EIA-232-D and DEC423. 

v;-
:J 

'" -
in [J ~ 

~ 
1:1 
w 
z 
:5 .. 
'" u 
~ 

NOTE: BC05l-01 - 30 em (12 INCHES) 
BC05l-1 K - 53 em (21 INCHES) 
BCOSl-03 - 92 em (36 INCHES) 

4o-PIN BERG 
CONNECTORS 

'~~~~~ } CHANNELS :n 0 TO 3 

H3173-A 
DISTRIBUTION PANELS 

25 PIN D-lYPE 

~CONNECTORS 

CHANNELS 
4 TO 7 

Figure 1-3 DHQII Connections (EIA-232-D) 
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• C16C. 25 __ -"'::::::::::=C:::: 

Figure 1-4 DHQII Connections (DEC423) 

1.3 SPECIFICATIONS 

1.3.1 Environmental Conditions 
The following environmental constraints for storage and operation apply to the DHQII. 

-

• The storage temperature must be within the range -40 degrees C to 66 degrees C (-40 degrees 
F to 151 degrees Fl. 

• The operating temperature must be within the range 5 degrees C to 60 degrees C (41 degrees F 
to 14{) degrees Fl. 

• When operating, the relative humidity must be within the range to percent to 9S percent, 
non-condensing. al a maximum wet-bulb temperature of 32 degrees C and a minimum dew 
point of 2 degrees C. 

DIGITAL normally defines the operating temperature range for a system as 5 degrees C to 50 degrees C 
(41 degrees F to 122 degrees F); the 10 degrees C difference between the upper limits quoted allows for 
the temperature gradient within the system box. 
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The maximum operating temperatures must be derated by 1.8 degrees C/IOOO m above sea level (I 
degree F/ IOOO fi) for operation at high-altitude sites. 

1.3.2 Electrical Requirements 
The DHQIl needs the following electrical supplies. 

• For EIA-232-0 options: 5 volts de plus or minus 5 percent at 1.7 A maximum current, 1.4 A 
typical 

• For DEC423 options: 5 volts de plus or minus 5 percent at 2.2 A maximum current, 1.9 A 
typical 

• For EIA-232-D and DEC423 options: 12 volts de plus or minus 5 percent at 300 rnA 
maximum, 230 rnA typical 

An on-board switched-mode power supply generates a - 10 V supply -for the serial-line drivers. 

1.3.2.1 Q-bus Loads - The loads applied 10 the Q-bus are: 

• 3.2 ac loads 

• 0.5 de loads 

1.3.3 Performance 

1.3.3.1 Dala Rates - Each channel can be separately programmed to operate at one of 16 speeds (in 
bilS/s): 

50 1800 
75 2000 

110 2400 
134.5 4800 

150 7200 
300 9600 
600 19200 

1200 38400 

OTE 

See also Section 1.4.4 (Speed and Distance 
Considerations). 

Chapter 3 contains further information on data rates for EIA-232-D. 

1.3.3.2 Throughput - Each channel is capable of full..<fuplex operation at the maximum data rate. The 
following maximum throughput is obtainable: 

• At 7 bits per character, with I start bit, I stop bit, and 1 parity bit, the throughput is 61440 
characters per second. 

• At 5 bits per character, with I start bit, I stop bit, and no parity, the throughput is 87771 
characters per second. 
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This throughput may be limited by your driver software. 

1.4 SERIAL INTERFACFS 

1.4.1 Interrace Standards 
The DHQII provides modem control signals which confonn to EIA/CCITI standard EIA-232-0[V.24, 
The electrical characteristics of the data signal lines confonn either to EIA-232-0fV.24 or to 
RS-423-AfV.28 , depending on which cabinet kit is fitted . The interface is compatible with X.26fV.IO 
standards. The slew-rate requirements for RS-423-AfV .28 are different from the slew-rate requiremenu 
[or X.26fV. IO. 

Connections to external equipment are made via 25-pin male subminiature Ootype connectors, as 
specified for EIA-232-D, or 6-pin MMJ connectors for DEC423. 

NOTE 

The H3173-A distributioo panel does not support 
separate transmit and receive grounds. 

Table 1-) shows how the signals in EIA-232-D, V.24, and RS-449 are related, and lists the pin 
connections for male subminiature O-type connectors. 

Signal Name 

Signal Ground 

RS-423-A Receive Common 

Transmitted Data 

Received Data 

Request To Send 

Clear To Send 

Data Set Ready 

Data Terminal Ready 

Data Carrier Detect 

Ring Indicator 

• Not Connected 

Table I-I EIA/CCITf Signal Relationships 

(SIG 
GNO) 

(TXo) 

(RXo ) 

(RTS) 

(crS) 

(OSR) 

(OTR) 

(OCO) 

(RI) 

Ootype 
Pio 

7 

• 

2 

3 

4 

5 

6 

20 

8 

22 

EIA-232-0 Circuit 

AB 

RC 

BA 

BB 

CA 

CB 

CC 

CO 

CF 

CE 

CCITT 
V_24 

102 

102B 

103 

104 

105 

106 

107 

108/2 

109 

125 

Circuit 
RS-449 

SG 

SO 

Ro 

RS 

CS 

OM 

TR 

RR 

IC 



1.4.2 Line Receivers 
The DHQII uses octa l serial·line receivers which convert line input signals to TIL levels for the 
OCfART. Signals are in verted by the receivers. 

1.4.3 Line Transmitters 
The DHQI I uses EtA transmitters which convert TIL level signals from the OCfART and modem 
latches to line levels on the data and modem lines. 

1.4.4 Speed And Distance Considerations 
As of December 1985, the Electronics Industries Association (EtA) have replaced the "RS·'· identifier 
for RS-232-C with "EIA ", Therefore RS-232-C has been replaced by EIA-232-0. These two standards 
are compatible with each other. This manual uses EIA-232-D. 

The RS-232-C/CCITI V.28 standa rd was originally designed to specify the connection between a local 
interface and a modem. It was not intended to be used for connecting to terminals over long distances. 
The maximum specified cable length is 50 feet (15 metres). Shielded cable must be used in order to meet 
the requirements of FCC and VDE Radio Frequency Interference (RFI) regulations. 

Although cable lengths greater than 50 feet can be used with reasonable success, cable capacitance, noise 
and ground potential difference restrict the line speed as the distances increase. Consequently, the 
performance of long-distance communications to a terminal using EIA-232-D often does not meet 
tOOay's requirements for terminal wiring. 

DEC423 is a data-leads-on ly implementation of the RS-423-A/CCITT V .10 standard. RS-423-A has a 
different grounding and signal return path arrangement from EIA-232-D. 

DEC423 uses line driver and receiver chips which have better filtering and tighter level tolerances than 
those specified by RS-423-A. In addition, DEC423 devices include transient suppressors for electrical 
overstress (EOS) and electrostatic discharge (ESD) protection. DEC423 devices may also be connected 
with unshielded cable. 

The features provided by DEC423 devices are reliable data communication over increased distances, 
typically 1000 feet (300 metres) at 9600 baud. See Table 1-2 for maximum-distance guidelines. 
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DEC423 to DEC423 

DEC423 to EIA·232·D 

Table 1-2 Maximum Distance Guidelines for DHQIl 

Up to 
4.8 Kb 

1000 ft 
300 m 

250 ft 
75 m 

9.6 Kb 

1000 ft 
300 m 

200 ft 
60 m 

19.2 Kb 

1000 ft 
300 m 

38.4 Kb 

500ft 
150 m 

The OEC423 standard is for data-leads-only connections to terminal equipment , and is not suitable for 
connection to modems or other Wide Area Network equipment. The standa rd also specifies the use of a 
6-pin Modified Modular Jack (MMJ) connecto r, instead of the much larger 37-pin Ootype connector 
used with RS-423-A. 

OEC423 is signal-compatible with the EIA-232-D standa rd when used for data-Ieads..only 
interconnection, in that interconnection between devices using the different standards is possible. 
However, the restrictions on the speed and distance of EIA-232-D will still apply. 

OEC423 should always be used in preference 10 EIA-232-D for direct terminal connection over 
extended distances. 

OTE 

An H310S active tennjnal adapter is necessary ,,-hen 
using an EIA-232-D terminal with a DEC 423 
interface if the longer cable lengths obtainable It-ith 
DEC423 are required. 

The recommended cable for DEC423 is BC I6E-XX, which is available with 6-pin MMJ plugs at each 
end, in lengths up to 100 feet. This cable is also avai lable without MMJ connectors in JOOO-foot reels, 
DIGITAL part number H8220. Unshielded four-twisted-pair cable can also be used . This is available in 
IOOO-foot reels, DIGITAL part number H8245-A. 

NOTE 

DEC423 to EIA-232-D is intended for local 
communication. In general, communication devices 
cao become non-operational or be damaged if the 
total cable length exceeds 300 metres (1000 feet) for 
DEC423 devices. The cable should not be run outside 
the building, and the low-"oltage data wiring must be 
separated from ac power wiring. The installation or 
sites may require additional devices to correct 
problems in communication. 

NOTE 

Under ideal conditions, DEC423 devices can drive 
cables considerably longer than the 10000foot 
maxjmum stated above. However, djfferences in 

1·12 



ground potential, pick-up from mains Be power 
cabling, and risk of induced interference limit the 
maximum distance for reliable communications in 
most practical situations. 

1.5 FUNCfIONAL DESCRIPTION 

I.S. t General 
The DHQll functional blocks are shown in Figure 1-5. Most of the functions are provided by two chips: 
the control chip and the OCfART chip. 

Q-bus buffering uses six DC021 bidirectional buffers. Serial-line interface buffering uses five octal line 
receivers (5180) and three octal line transmitters (5 170), used for data and modem signals. 

A 2k x 8 static RAM chip (20180-45) provides the memory requirements. Switchpacks provide vector 
address and module address selection. 

1.5.2 Main Functions 
The main functions of the DHQll are: 

• Transmission - Single characters (DHVII mode) or multiple characters (DHU 11 mode) can 
be transmitted using programmed transfers. Characters can also be transferred by DMA. 

• Reception - Received characters are deserialized by the OCfART and transferred to a 
four-character area in the RAM (one such area per line) by the control chip's OCTART 
sequencer, following an interrupt from the OCTART. The control chip's OCTART sequencer 
later removes characters from the bottom of the 4-character FIFO, and places them in the 256 
x 16 receive FIFO, which can be read by the host. 

• Modem Control - The modem control latches are external to the control chip. Data is 
written to the latches from RAM by the OCTART interface sequencer. The sequencer also 
samples modem status lines every 10 milliseconds and reports on changes via the STAT 
register (and also via the receive FIFO. if programmed to do so). 

1.5.3 Control Chip 
The control chip contains the following functional blocks. 

• Q-bus Interface - Matches addresses, generates vector addresses, and handles interrupts. It 
also interfaces the Q-bus signals to other functional blocks 

• Data I/O Sequencer - Controls host access to device registers 

• OCTART Sequencers - Transfers data between the OCfART and RAM, and handles How 
control 

• Self-Test/Power-Up Sequencer - This section powers-up the module to a fixed set of initial 
conditions, such as 9600 baud rate on all lines; it also handles self-test 

• DMA Sequencer - Initiates and manages all DMA data transfers to the module 

• RAM Arbitrator - Provides RAM and OCfART bus access to the various sequencers. 
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1.5.4 OCfART Chip 
This chip contains eight UARTs, which perform parallel-1G--scrial and scrial.lo-panJld dall 
conversions. It interfaces with the control chip through eight registers. Four are read-only and four art 
write-only. An index register is used to access individuallincs. The OCTART crup sbares the RAM bus 
with the control chip, and the RAM itself. The OCTART chip also includes: 

• Receive and transmit control blocks 

• Interrupt logic for interfacing with the control chip 

• A 16-output baud-rate generator 

• All necessary Line-parameter registers 

• Diagnostic loopback logic 

• Modem status multiplexers. 
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2.1 SCOPE 

CHAPTER 2 
INSTALLATION 

This chapter describes the preparation and installation of the DHQII option. It contains the following 
sections. 

• Unpacking 

• Preparation 

• Installation 

• Testing 

2.2 UNPACKING AND INSPECTION 
If ordered as part of a system, the DHQII will already be installed, and you should refer to the 
instructions for unpacking the system. 

If ordered as an add·on option to an existing system, a DHQll ·M (Q-bus module) will be supplied 
together with a cabinet kit, distribution panels, and interconnecting cables. The choice of cabinet kit 
depends on the type of system and on whether EIA-232-0 or DEC423 connection standards apply 
(fable 2- 1 gives details of these options). 

NOTE 

OEC423 is a tenn used in this manual to Indicate a 
data-Jeads-only implementation of the RS423-A 
electrical interface standard. 

If the equipment is to be installed by DIGITAL Field Service, the customer should not open the 
packages. 

If the DHQII was ordered as an add·on option, find the carton marked OPEN FIRST and carefully 
unpack it. There is a shipping list inside the carton. 

Undo each package and examine the contents for physical damage. Check that the contents of each 
package are complete. Report any damaged or missing items to the shipping agent and to the DIGITAL 
representative. Do not dispose of the packing material until the unit has been installed and is 
operational. 
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DHQII-M 

CK-DHQII-AA 
CK-DHQ II -AB 
CK-DHQII-AF 

Contents 

H3173A 
BC05L-IK 
BC05L-01 
BC05L-03 

CK-DHQII-WA 
CK-DHQII-WB 
CK-DHQII-WF 

Contents 

H3100 
BC05L-IK 
BC05L·01 
BC05L·03 
70·22775-1 K 
70-22775-01 
70-22775-03 
H3104 
BCI6C-25 
H3101 

Table 2-1 DHQII Options 

M3107 module + DHQII Use, Guide (EK-DHQII-UG) 
(Base Option) 

EIA-232-D Cabinet Kits 

BAI23 boxes 
BA23 boxes 
H9624 cabinets ---------, 

4-line 25-way distribution panel 
4O-way ribbon cable, 21 inch 
4O-way ribbon cable, 12 inch 
4O-way ribbon cable, 36 inch 

BAI23 boxes 
BA23 boxes 

DEC423 Cabinet Kits 

2 

2 

H9624 cabinets --------, 

Active bulkhead panel 
Ribbon cable - 2 inch 
Ribbon cable - 12 inch 
Ribbon cable - 36 inch 2 
Bulkhead power cable 
Bulkhead power cable 
Bulkhead power cable I 
Cable concentrator I 
Multiway cable I 
Multiway cable loopback I 

2·2 

2 

2 

2 

I 
I 
I 

2 
2 

I 
2 
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2.3 PREPARING T HE DHQ II MODULE 
Please check that your system has sufficient power and bus load capacity before installing additional 
modules; see yOUT system manual. Before installing tbe DHQll. you must define three parameters by 
selecting them on the DHQI I on-board switchpacks. The parameters are: 

• Module address 

• Interrupt vector 

• DHVII or DHUll programming mode. 

NOTE 

Ensure that you are wearing an antistatic wriststrap, 
part number 29-1 t 762-00. 

2.3.1 Address And Vector Assignment 
The DHQII has a floating device address and vector. It is shipped from the factory with a device address 
of 17760440. and a vector of 300 •. These assignments are detennined by the floating address and vector 
rules. The factory settings are only correct if no other floating address option is installed in the system. 
Otherwise, the proper rules for address assignment must be applied; these are given in Appendix C. 

2.3.2 Setting The Address Switcbes 
The device address for the DHQII is set on the IO-position switchpack E19; the location of this 
switchpack is shown in Figure 2-1 . Switch 1 on the switch pack is used to setup the module in DHUII or 
DHV II programming mode. 
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~I I r 1f 
C 1D 
C 1 

WI 

= 

I El" I I '" I 
10 POSITION 8 POSITION 
SWITCH PACK SWITCH PACK 
(ADDRESS) (VECTOR) 

r--' 

-
Figure 2-1 Location of Switchpacks 

Figure 2-2 shows how to set the device address on the swilchpack. The example shown is for the 
factory-set address of 17760440._ 
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LEGEND 

OHU/ OHV MODE SELECTION 
(OHU MODE SELECTED) 
PART OF SWiTCHPACK E19 

DEVICE ADDRESS SELECTION 

o _SWlTCH QFF jBiNARYO) OPEN 

_ PART OF 5WlTCHPACK E 19 

I . SWITCH ON la.NARY I) CLoseD o <~ .~ 0 0 0 0 i 0 0 i 0 EXAMPLE 
SETTING 
-'7760440 

_
_____ I NTERPRETEO.':=~_~-il-TI:-T-:'-,___j 

AS ALL ONES • i , DECODED 
BY DEVICE , , , , , I I I I I I • 

SEE NOTe 

BIT NO. 21 20 19 18 17 16 15 " 13 12 11 10 0' 08 07 08 0' O. 03 02 01 

• 

00 

'---' '---------' 'L ___ ~J L------' "---.."..---J "-....----J'-' _.,....._~"L ___ ~ 
DEVICE 7 7 t .. I , "w 
ADDRESS I', ~ ,," 

t EACH GROUP IDENTICAL 

NOTE: 

USE THE BLANK ROW TO 
PENCIL-IN THE ADDRESS 
PATTERN YOU NEED 

I ... ' , 
I ... I ". 
1 ' .. I,' ,--------.., ,----------.., 

W-6 1 _ 7 0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

Figure 2-2 Setting the Device Add ress 

2.3.3 Setting The Vector S witches 

-. 
- 1 
- 2 
- 3 . , -. -. • 7 

o 

--
The six high-order bits of the interrupt are set on the eight-posi tion switchpack Ell . Figure 2- 1 shows 
the location of this switch pack. Figure 2-3 shows an example of these switches set to the factory setting 
of 300 (octal). Switches I and 2 are used during manufacture, SW-I must be set ON (closed), and SW-2 
must be set OFF (open) for correct operation of the DHQ II . 
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MANUFACTURING TEST S'MTCHES
SWI MUST8EON-a.~D 

LEGEND 

O SWITCH OFF 
(BINARY OJ OPeN 

SW2 MUST BE OfF - OPeN 
PAATOf SWlTCHPACX Ell 

~ @ 
• 

S'MTOl ON 
(BINARY I J CLOSEO 

INTERPRETEO 

SEE NOTE 

BIT NO. IS 

--. 
veCTOR 0 
AOORESS 

NOTE; 

use TllE BLANK FlOW TO 
PENClL·IN TllE AOORESS 
PAmRN YOU NEED 

" . 

AS ALL ZEAOES 

" " " . • 
o 

'0 

o 

vecrOft AOORfSS SH ECTlON 
PART Of ~PAOC Ell 

3 4 581 ' 

)0 11 000 
, , 

O' . 

, , 

08 

, , , , , , 

0' DO OS 0< 

, . , , , , 

I , 

OJ 

BOTH GRpUPS 19EHTlCAl , , 
" • • . 

0 0 0 _ 0 
0 0 , -, 
0 , 0 _ 2 

0 , , _ J , 0 0 -. , 0 , _ s , , 0 -. , , , -, 

Figure 2-3 Setting the Vector Address 

", • • H'lE 
smH.G 
_300 

, DECOOEO , BYOEVICE 
I 

, 

02 0' OD . . . 
o 

-
2.3.4 DHVII Or DHUll Programming Mode Selection 
The DHQI I offers two separate program interfaces, DHVI I mode or DH U I I mode. Select the mode 
appropriate to the device driver within the system, by setting switch I of the on-board switchpack EI9 
(see Figures 2- 1 and 2-2). 

Modules prior to revision C I have a j umper installed (WI ), which locks the module in DHVII mode. 
See figure 2-1 fo r the position of the jumper. Remove WI to ena ble selection ofDHVl1 or DH Ull mode 
by the switch. 

NOTE 

DHUll programming mode generaUy gives bener 
performance, because of reduced CPU o\'erbead in 
transferring characters to and from the device. 1be 
Software Product Description states whether the 
operating system supports DHUI t programming 
mode. 

2.4 BUS CONTINUITY 
Bus grant continuity j umper cards (M9047) are used in vacan t backplane slots to provide bus continuity 
(see Figure 2-4). 
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A 

2 

3 

4 

5 

• 
1 

B 

9 

10 

11 

12 

13 

NOTE 

To find out the type of backplane on your system, 
consult your system manual. 

QlQ BACKPLANE QlCD BACKPLANE 

B C 0 

PROCESSOR PROCESSOR 

2 I 

3 : 
4 : 
5 I 

I 

• : 
1 I 

B I 

9 TERMINATOR 

Figure 2-4 Bus Grant Continuity 

2.4.1 Bus Grant Continuity Jumpers 
Backplanes suitable for DHQII fall into two groups. 

QjCD 

QjQ 

Q-bus on A and B connectors, user-defined 
signals on C and 0 

Q-bus on A and B, and C and 0 connectors. 

In QJCD backplanes, bus grant signals pass through each installed module via the A and C connectors 
of each bus slot. 

QJQ backplanes are designed so that two dual-height options can be installed in a quad-height bus slot. 
The Q-bus lines are routed as follows. 

I. A B, first slot 

2. CD, first slot 
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3. CD, second slot 

4. AB, second slot 

and so on. 

Each dual·height module extends the continuity of the bus grant signals B1AK and BDMG to the next 
module. Therefore, with a QjQ backplane, if a quad module (DHVII) is replaced with a dual module 
(DHQII), a Q·bus grant continuity card M9047 is needed for the vacant slot. 

2.S P RI O RITY SELECTION 
The bus (backplane) position may be a compromise between DMA and interrupt priority requirements. 
As a general rule, consider DMA request priorities first, and then consider interrupt (bus) requests. 

2.5.1 OMA Request Priority 
DMA request priority is usually assigned according to throughput. Faster devices (higher throughput) 
usually have priority over slower DMA devices; for example, disk has priority over tape, which ilSelfhas 
priority over communications devices. This is because fast devices usually reach overrun or underrun 
conditions sooner than slower ones. 

2.5.2 Interru pt Request Priority 
The DHQ II has a fixed interrupt priority level of 4, and cannot be changed to other priority levels. It 
does not monitor any of the higher·level interrupt request lines. Because of this, both the 
interrupt.request and DMA (non·processor request) priorities of the DHQII are selected by the 
position of the DHQ lion the bus; it must therefore be positioned after any device that does monitor 
any of the request lines. Devices closest to the processor module have the highest priority. 

2.5.3 Recommendations 
In general the DHQI I bus position is not critical. However, it is recommended that you place the 
module aner any mass·storage interfaces and high·specd synchronous communications options; these 
are more sensitive to bus position. 

2.6 I STALLING TH E DHQII 
Once you have defined the backplane position for the DHQ II , you can begin to install the DHQ I I 
module. 

2.6.1 Installing The M3107 Module 

WARNING 

Sbut off the system power and discon~t tbe main 
syslem po,,'er cord befoft performing any procedure 
in this chapler. 

ATTENTION 

Avant d'effectuer l'une des procedures de ce chapitte, 
mettez Ie systeme hors tension et debranchez Ie 
cordon d'.limenta lion. 
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2 

VORSICHT! 

SchaUen Sie das System abo und ziehen S ie das 
Netzkabel, bevor S ie die in diesem Kapilel 
beschriebenen An,,"eisungen ausiuhren. 

ATENCION 

Apague el sistema y desconecle el cable principal de 
aUrnentacion antes de tealizar ningun procedimiento 
de esle ca pitulo. 

4 

t 
3 

--
I. Connect the BC05L cables to J I and J2. Figure 2-5 for EIA-232-0 installations and Figure 

2-6 for DEC423 installations show how the parts of the option connect together. 

2. Install the module in its correct backplane position as previously defined . 

NOTE 

Be careful not to snag module components on tbe card 
guides or adjacent modules. 

3. Check that bus continuity exists. If necessary, install bus grant continuity cards. 

4. Do not connect the cables to the bulkhead panels. 
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• w 

A 

NOTE: 8C05l.()' .. 30."8 eM (12 INCHES) 
8C05L·'K .. 53.34 eM 121 INOlES! 
BCOSL.(lJ .. 91.44 eM (36 INCHES) 

REO UNE 

CHANNELS 
OT03 

} 

CHANNELS 
"T01 

-
Figure 2-5 Installing the DHQI I (EIA-232-D) 

0 0 
0 0 
0 0 

0 0 

• w 
0 

l 
_BACKPLANE 

(022/LSI BUS) 

BACKPL..AHE 
(022JLSI BUS) 

COLOURED STRIP 

NOT£. 8C06l·01-3Ocm (12 'NeHIS) 
8C05L. 1K-S3cm (2' INCHES) 
BC06l OJ-9km (lIlI HCMES ) 

H)100 

" '" 70_2.2775_)(.1( " 
" 

Figure 2-6 Installing the DHQII (DEC423) 
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2.6.2 Distribution Panels 
The rear I/O distribution panel has six cutouts: two type-A cutouts and four type-S cutouts . In addition, 
a removable bracket between the third and fourth cutout allows you to install three more type-A insert 
panels by mounting an adapter plate. Figure 2-7 shows typical type-A and type-S insert panels, and the 
adapter plate. 

2.6.3 Installing The EIA-232-D Distribution Panels 
The DHQII has two type-S distribution panels. Figure 2-7 shows how these are installed in a SA23 box. 
Installation in SAI23 and H9642 cabinets is similar. 

To fit the distribution panels: 

I . Remove the two type-S blanking panels. 

2. Solt the two H3173-A distribution panels into the cutouts. 

3. Connect the free end of the BC05L·XX cable from connector J I of the module to the first 
distribution panel. 

4. Connect the free end of the BC05L-XX cable from connector J2 of the module to the second 
distribution panel. 

o 

o 

o 

TYPE B 
PANELS 

SO· PIN CONNECTOR 
EXPANSION SLOTS·TYPE A 

REMOVABLE INSERT 

o 

Figure 2-7 I/O Insert Panels a nd Adapter Plate (EIA·232-D) 

2.6.4 Installing The DEC423 Distribution Panels 
The DHQII has one type·S distribution panel. Figure 2-8 shows how this is insta lled in a SA23 box. 
Installation in SAl 23 and H9642 cabinets is similar. 
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To fit the distribution panels: 

1. Remove a type·B blanking panel. 

2. Bolt the H3100 active distribution panel into the cutout. 

3. Connect the free end of the BCOS L-XX cable from connector J I of the module to the upper 
(12) connector on the distribution panel. 

4. Connect the free end of the BCOSL-XX cable from connector J2 of the module to the lower 
(JI) connector on the distribution panel. 

S. Connect the free end of the power cable (70-2277S· XX) to the lefi·hand power connector (J5) 
on the distribution panel. 

REMOVABLE INSERT 

~ .......... 'l)o .......... 
0 

w ~ oN;··· ........ i)o .......... 
0 ~ 0 [j) 

0 
(j) 

~ @ ~ 

SX·· .. ··· .... t> .......... 

~ @ ~ 

0 
(j) III , , 

SO-PIN CONNECTOR 
EXPANSION SLOTS 

,.... 

e 

(li 

Figure 2-8 1/0 Insert Panel (DEC42J) 

2_' INSTALLATION TESTING 

/ 

~ 

~ 

e 

<! 

(! 

0 

-
This section details the diagnostics used to test the option during and after installation. The diagnostics 
are also used to test other Q-bus modules in the same family, for example, DHVII . The diagnostics ""iU 
automatically 'size' the option to determine which one is being tested. 

Both MicroPDP-11 and MicroVAX II diagnostics are described. After successful completion of the 
appropriate system test, the DHQ II may be connected to external equipment. Further infonnation 0 0 

the diagnostics is given in Chapter 4. 

2.7.1 InstaUation Tests O n MicroPDP-1i Systems 
To verify that the MicroPDP-11 system and the DHQII module are functioning correctly: 
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I. Switch on the system. 

2. Aner 2 seconds, check that the green self-test LED on the DHQI I module is on. If it does not 
come on, call DIGITAL Field Service. 

3. Bool the Micro-II Customer Diagnostic media. Refer to your MicroPDP-J I System Manual 
for further information. 

4. Type ' I ' at the main menu to allow the diagnostics to identify the new module, and add it to 
the configuration file . 

NOTE 

Look at the list of devices displayed, and make sure 
that the new module is included. If it is not included, 
repeal the installation sequence, and make sure that 
the module switches have been set correctly. 

5. Type 'r at the main menu to Tun the system tests. These should complete without error; if an 
error occurs, call DIGITAL Field Service. 

A MicroPDP·ll Maintenance Kit is available, and may be ordered from your local DIGITAL office. 
This kit allows trained personnel to run individual diagnostic programs under the XXDP+ diagnostic 
monitor, and to configure and run DECXl 1 system test programs. The XXDP + functional diagnostic 
is VHQA··.BIN, and the DECXII module is XDHV·· .OBJ . 

2.7.2 Testing In MicroVAX II Systems 
To verify that the MicroVAX II system and the DHQI I module are functioning correctly: 

I. Check that the green self·test LED on the DHQII module is on. 

2. Boot the MicroVAX Maintenance System media . Refer to your Micro VAX II System Manual 
for further information. 

3. Type '2' at the main menu to show the system configuration and devices. 

NOTE 

Look at the list of devices displayed, and make sure 
that lhe new mod ule is included. If it is not included, 
repeal the instaUation sequence, and make sure that 
the module switches bave been set correctly. 

4. Type ' )' at the main menu to run the system tests. These should complete without error; if an 
error occurs, call DIGITAL Field Service. 

2.8 H3101 LOOPBACK CONNECTOR 
The H3101loopback connector (see Figure 2-9) is used during diagnostic tests for DEC423 installations. 
It is two loopback connectors in one package, and consists of a female 36-way loopback connector and a 
male 36-way loopback connector. It can be inserted into the cabling at the distribution panel , or at the 
cable concentrator. To test the cables, type characters at the keyboard and make sure that they are 
echoed to the screen (refer to Chapter 4). 
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NOT useD ::::=J 35 C HOT USED 
NOT useD 38 NOT USED -

Figure 2-9 H3101 Loopback Connector 
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2_9 CABLFS AND CONNECTORS - EIA-232-D 

2.9.1 Distribution Panel 
Each H3173-A distribution panel adapts one of the DHQ 11 Berg connectors to four subminiature 
D-type EIA-232-D connectors. Noise fiJtering is provided on each pin of the EIA-232-D connectors. 
This reduces electromagnetic radiation from the cables and also provides the logic with some protection 
against static discharge. 

Figure 2-13 shows the circuit of the H3173-A. There is no CenT equivalent of EtA circuit AA 
(Protective Ground). To implement this circuit. a ground strap must be installed between the H3 t73-A 
and the system cabinet. The O-ohm link WI (not installed at the factory) can then be installed to connect 
this circuit, and removed to disconnect it, as needed. 
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J5 Jl J5 J3 
/"'> r- ~ -

A SIGNAL GROUND 7 1 

B TRANSMIT DATA 0/ 4 2 Y DATA CARRIER DETECT 2/6 8 

C RECEIVE DATA 0/ 4 3 Z DATA SET READY 2/6 6 

0 DATA TERMINAL READY 0/ 4 20 AA • 
E RING INDICATOR 0/ 4 22 BB REQUEST TO SEND 2/6 4 

F CLEAR TO SEND 0 / 4 5 CC CLEAR TO SEND 2/6 5 

H REQUEST TO SEND 0/ 4 4 DO RING INDICATOR 216 22 

J EE • DATA TERMINAL READY 2/6 20 

K DATA SET READY 0/ 4 6 FF RECEIVE DATA 2/6 3 

L DATA CARRIER DETECT 0/ 4 8 HH TRANSMIT DATA 2/6 2 

1 JJ SIGNAL GROUND 7 

'--

J2 ~ 
M SIGNAL GROUND 7 1 

N TRANSMIT DATA 115 2 KK DATA CARRIER DETECT 3/ 7 8 

P RECEIVE DATA 1/ 5 3 LL DATA SET READY 317 6 

R DATA TERMINAL READY 1/ 5 20 MM • 
5 RING INDICATOR 115 22 NN REQUEST TO SEND 317 4 

T CLEAR TO SEND 115 5 pp CLEAR TO SEND 3/ 7 5 

U REQUEST TO SEND 1/ 5 4 RR AING INDICATOR 3/ 7 22 

V 55 DATA TERMINAL READY 317 20 • 
W DATA SET READY 1/5 6 TT RECEIVE DATA 3/ 7 3 

X DATA CARRIER DETECT 1/ 5 B UU TRANSMIT OATA 3/7 2 

1 VV SIGNAL GROUND 7 

'- ~ '---' -

.1. WI 

-= PROTECTIVE GROUND 

•• 

Figure 2-10 H3173-A Circuit Diagram 
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Table 2-2 is for two distribution panels. The numbers within parentheses apply to channels 4 to 7. 

Signal 

SIG GND 0(4) 
TXDO(4) 
RXDO(4) 
DTR0(4) 
RJ0(4) 
CTSO(4) 
RTSO(4) 
DSR0(4) 
DCDO(4) 

SIG GND 1(5) 
TXD I (5) 
RXDI (5) 
DTRI (5) 
RII (5) 
CTSI (5) 
RT51 (5) 
DSRI (5) 
DCDI (5) 

DCD2(6) 
D5R2(6) 
RTS2(6) 
CTS2(6) 
RI 2(6) 
DTR2(6) 
RXD2(6) 
TXD2(6) 
SIG GND 2(6) 

DCD3(7) 
DSR3(7) 
RTS3(7) 
CTS3(7) 
RJ 3(7) 
DTR3(7) 
RXD3(7) 
TXD3(7) 
SIG GND 3(7) 

Table 2-2 H3t73-A Connections 

Name 

Transmitted Data 
Received Data 
Data Terminal Ready 
Ringing Indicator 
Clear to Send 
Request to Send 
Data Set Ready 
Data Carrier Detected 

The folJowing examples show how to use Table 2-2. 

Circuit No. J5 Pin No. 

102 I-A (2-A) 
103 I-B (2-B) 
104 I-C (2-C) 
108/2 I-D (2-D) 
125 I-E (2-E) 
106 I-F (2-F) 
105 I-H (2-H) 
107 I-K (2-K) 
109 I-L (2-L) 

102 I-M (2-M) 
103 I-N (2-N) 
104 I-P (2-P) 
108/2 I-R (2-R) 
125 I-S (2-5) 
106 I-T (2-T) 
105 I-U (2-U) 
107 I-W (2-W) 
109 I-X (2-X) 

109 I-Y(2-Y) 
107 I-Z (2-Z) 
105 I-BB (2-BB) 
106 I-CC (2-CC) 
125 I-DD (2-DD) 
108/2 I-EE (2-EE) 
104 I-FF (2-FF) 
103 I-HH (2-HH) 
102 1-11 (2-JJ) 

109 I-KK (2-KK) 
107 I-LL (2-LL) 
105 I-NN (2-NN) 
106 I-PP (2-PP) 
125 I-RR (2-RR) 
108/2 I-55 (2-55) 
104 I-TT (2-TT) 
103 I-UU (2-UU) 
102 I-VV (2-VV) 

Signal TXOO is the transmitted data line for channel 0; the CelTT circuit number is 103 and it is 
connected to J5 pin B on the first H3173-A for channels 0 to 3. 
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~ .----------------------------------------~ 

Signal TXD4 is the transmitted data line for channel 4; the CelTI circuit number is 103 and it is 
connected to J5 pin B on the second H3173-A for channels 4 to 7. 

2.9.2 Null Modem Cables 
Null modem cables are used for local EIA-232-D connection, when a modem is not used. Because of 
Federal Communications Commission (FCC) regulations, the cable specifications for the United States 
and Canada are different from those for non-FCC countries. Other countries may also have similar 
electromagnetic interference (EM I) control regulations. EMC/ RFI shielded cabinets are now available 
for systems which confonn to FCC requirements. 

Recommended null modem cables are as follows. 

I . BC220 (for EMC/RFI shielded cabinets) 

2. 

• Rounded 6-conductor fully shielded cable to FCC specification 

• Subminiature 25-pin D-type female connector moulded on each end 

• Lengths available: 

BC220·10 3.1 m (10 ft) 
BC22D·25 7.6 m (25 fl) 
BC22D·35 10.7 m (35 ft) 
BC22D·50 15.2 m (50 fl) 
BC22D-75 22.9 m (75 fl) 
BC220·AO 30.5 m (100 ft) 
BC220·B5 76.2 m (250 fl) 

BC03M 

• Round 6-cooductor (three twisted pairs), each pair shielded 

• Cables over 30.5 m (tOO ft) have a 25-pin subminiature D-type female connector at one 
end. The other end is unterminated, for passing through the conduit 

• Cables 30.5 m (100 ft) and less have a similar connector at each end 

• Lengths available: 

BC03M·25 
BC03M·AO 
BC03M·B5 
BC03M·EO 
BC03M·LO 

7.6 m 
30.5 m 
76.2 m 

152.4 rn 
304.8 m 

(25 ft) 
(100 ft) 
(250 ft) 
(500 ft) 

(1000 ft) 

3. BC22A 

• Round 6-cooductor cable 

• Subminiature 25-pin D-typc female connector moulded at each end 
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• Lengths available: 

BC22A-1O 
BC22A-25 

3.1 m 
7.6 m 

(10 ft) 
(25 ft) 

Cables of groups 1,2, and 3 are all connected as in Figure 2- t I. The cables are not polarized. They can 
be connected either way round. 

PIN PIN 
NUMBERS NUMBERS 

I 0 
PROTECTIVE GROUND PROTECTIVE GROUND 01 

20 
TRANSMITIED DATA RECEIVED DATA 

03 

RECEIVED OATA TRANSMIITED DATA 
02 3 0 

7 0 
SIGNAL GROUND SIGNAL GROUND 

07 

6 0 
DATA SET READY DATA TERMINAL READY 

0 20 

20 0 
DATA TERMINAL READY DATA SET READY 

06 

" "to 

Figure 2-11 Null Modem Cable Connections 

2.9.3 Full Modem Cables 
Recommended full modem cables are as follows: 

I. BC22F (for EMC/RFI-shielded cabinets) 

• Rounded 25-conductor fully shielded cable 

• Subminiature 25-pin Ootype female connector on one end, male connector on the other 

• Lengths available: 

BC22F-10 
BC22F-25 
BC22F-35 
BC22F-SO 
BC22F-75 

2. BCOSD 

3.1 m 
7.6 m 

10.7 m 
15.2 m 
22.9 m 

• Round 25.-conductor cable 

(10 ft) 
(25 ft) 
(35 ft) 
(SO ft) 
(75 ft) 

• Subminiature 25-pin Ootype, female connector on one end, male connector on the other 
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• Lengths available: 

BC05D-10 
BC05O-25 
BC05O-50 
BC05D-6O 
BC05D-AO 

3.1 m 
7.6 m 

15.2 m 
18.6 m 
30.5 m 

(10 fl) 
(25 ft) 
(50 ft) 

(60 ft) 
(100 fl) 

NOTE 

In some countries, protective hardware may be 
needed when connecting to certain lines. Refer to the 
national regulations before making a connection. 

2.10 CABLES AND CONNECTORS - DEC423 
The H3100 active distribution panel adapts the the two DHQ II Berg connectors to one 36-way AMP 
connector. Noise filtering is provided on each pin of the connector. This reduces electromagnetic 
radiation from the cables and also provides the logic with some protection against static discharge. 

Table 2-3 shows connections to the 36-pin AMP filtered connectors used on DHQII with DEC423 
installations. 

Table 2-3 Serial-Line Connections for the 36-Pin Connector 

I BlufWhl Line 0 Transmit + 19 Whl/Blu Line 0 Transmit -
2 OrgfWhl Line 0 Receive + 20 Whl/Org Line 0 Receive -

3 GmfWhl Line I Transmit + 2 1 Whl/Grn Line I Transmit -
4 BrnfWhl Line I Receive + 22 Whl/Bm Line I Receive -

5 Sit/Whl Line 2 Transmit + 23 Whl/Sit Line 2 Transrrut -
6 Blu/ Red Line 2 Receive + 24 Red/Blu Line 2 Receive -

7 OrgfRed Line 3 Transmit + 25 Red/Org Line 3 Transmit -
8 Gm/Red Line 3 Receive + 26 Red/Grn Line 3 Receive -

9 Bm/Red Line 4 Transmit + 27 Red/Brn Line 4 Transmit -
10 Sit/ Red Line 4 Receive + 28 Red/Sit Line 4 Receive -

II Blu/ Blk Line 5 Transmit + 29 Blk/Blu Line 5 TransmJt -
12 OrgfBlk Line 5 Receive + 30 Blk/Org Line 5 Receh'e -

13 Grn/Blk Line 6 Transmit + 31 Blk/Gm Line 6 Transmit -
14 Bm/ Blk Line 6 Receive + 32 Blk/Bm Line 6 Receive -

15 SII/ Blk Line 7 Transmit + 33 Bik/Sit Line 7 Transrrut -
16 Blu/yel Line 7 Recei ve + 34 Yel/Blu Line 7 Receive -

17 OrgfYel Spare 35 Yel/Org Spare 
18 Gm/Yel Spare 36 Yel/Gm Spare 
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3.1 SCOPE 

CHAPTER 3 
PROGRAMMING 

This chapter describes the device registers, and how they are used to control and monitor the DHQII. 
The chapter covers: 

• The bit functions and format of each register 

• Programming features available to the host. 

Some programming examples are also included. 

3.2 REG [STERS 

NOTE 

DHUI t programming mode is the preferred mode of 
operation (or the OHQI J. The development of user 
drivers thai use the DHQI t in OHVI 1 programming 
mode is nol recommended. 

The bost system controls and monitors the DHQII module through several Q~bus·addressable registers. 

Command words or bytes written to the registers a re interpreted and executed by the module. Status 
reports and data 3re also transferred through the registers. 

3.2.1 Register Access 
The DHQ J 1 registers occupy 8 words (16 bytes) of Q-bus memory-mapped 1/0 space. 

The base physical address of the eight DHQII registers is selected by using switches on the module. The 
address selected is in the peripheral 1/0 space. The term 'base' means the lowest 1/0 address on the 
module; that is to say, when the four low-o rder address bits = O. 

Table 3-1 and 3-2 list the DHQII registers and their addresses in DHVII and DHUll mode. The suffix 
(I) means that there are eight of these registers, one for each channel. When an (I) register is accessed, the 
con tents of CSR < 3:0 > select which of the eight regislers at that address is actually accessed. 

NOTE 

CSR < 3:0 > allows up to 16 channels to be 
addressed. However, only the lower eight channels are 
used. Therefore CSR bit 3 must always be O. 
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Table ~I DHQII Registers in DHVII Mode 

Register 

Control and Status Register 
Receive Buffer 
Transmit Character 
Line-Parameter Register 
Line Status 
Line Control 
Transmit Buffer Address I 
Transmit Buffer Address 2 
Transmit Buffer Count 

Address 
(Octal) 

(CSR) Base 
(RBUF) Base +2 

(TXCHAR) Base +2(1) 
(LPR) Base +4(I) 

(STAT) Base +6(1) 
(LNCTRL) Base + 10(1) 

(TBUFFADI) Base + 12(1) 
(TBUFFAD2) Base + 14(1) 

(TBUFFCT) Base + 16(1) 

Table 3-2 DHQII Registers in DHUII Mode 

Register 

Control and Status Register 
Receive Buffer 
Receive Timer· 
Line-Parameter Register 
FIFO Data 
FIFO Size 
Line Status 
Line Control 
Transmit Buffer Address I 
Transmit Buffer Address 2 
Transmit Buffer Count 

• Only accessible when CSR3:0> = 0000 

Address 
(Octal) 

(CSR) Base 
(RBUFF) Base +2 

(RXTIMER) Base + 2 
(LPR) Base +4(I) 

(FIFODATA) Base+6(l) 
(FIFOSIZE) Base +6(l) 

(STAT) Base + 7(1) 
(LNCTRL) Base + 10(1) 

(TBUFFADI) Base + 12(1) 
(TBUFFAD2) Base + 14(1) 

(TBUFFCT) Base+ 16(1) 

NOTE 

It is possible to write to the line-staM register. 
However, the 0051 should nol write to this register. 

Type 

Read/Write 
Read Only 
Write Only 
ReadfWrite 
Read Only 
Read/Write 
ReadfWrite 
ReadfWrite 
ReadfWrite 

Type 

ReadfWrite 
Read 
Write (byte) 
ReadfWrite 
Write 
Read (byte) 
Read (byte) 
ReadfWrite 
ReadfWrite 
ReadfWrite 
ReadfWrite 

There are eight line-parameter registers, only one of which is accessed at anyone time. The register 
which is accessed is associated with the line selected using CSR < 3:0>. 

For example, to read the line-parameter register of channel 3, the following I/O commands would be 
executed: 

"OVB aCHAN,aBASE 
"OVB aBASE+4,RO 

,WRITE CHANNEL NUMBER (SEE BELOW ) TO CSR 
, READ THE LINE PARAMETER RECISTER 

In the above example, CHAN = OerOOOll(binary) 

Where: 
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f! = the RXIE bit of the CSR 
r ~ the MASTER. RESET bit (which would be 0) 
0011 = channel number 3 

NOTE 

t. 01 all register bits are used. In a write action, 
all unused bils must be written as Os. In a read 
action, unused bits are undefined. 

2. Read-modify-write instructions may be used on 
all registers except CSR and RBUF. 

3.2.2 Register Bil Definitions 
Registers which are modified by reset sequences are coded as shown in Figure 3- 1. 

D = 
D 
D= 

CLEARED BY MASTER RESET 

- SET BY MASTER RESET 

CLEARED BY BINIT 
BUT NOT BY MASTER RESET 

..... " 

Figure 3-1 Register Coding 

3.2.2.1 Control And Status Register (CSR) -

CSR (BASEl 

15 14 13 12 11 10 9 8 7 6 5 4 

R I A A 

3 2 o 

I I I I I I 
SKIP 

1)( DIAGNOSTICS 
ACTION FAILURE 

TRANSMIT 
LINE NUMBER 

RCVE 
INT. 
ENABLE 
(RXIE) 

INDIRECT ADDRESS REG POINTER 
(CHANNEL NO.) 

TRANSMIT TRANSMIT 
INT. ENABLE DMA ERROR 

RCVE DATA MASTER 
AVAILABLE RESfT *DHU11 MODE ONLY 

UNUSED IN OHV11 MODE 

•• 
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Bit 

15 

14 

13 

Name 

TX.ACfION 
(Transmitter Action) (R) 

Description 

This bit is set by the DHQ II when: 

I. The last character of a DMA buffer has lert the 
OCfART. 

2. A DMA transfer has been aborted . 

3. A DMA transfer has been terminated by the 
DHQ II because non-existent memory has been 
add ressed, or because of a host memory parity 
error. 

4. In DHVII mode: a sing1e~haracter 
programmed output has been accepted; that is 
to say, the character has been taken from 
TX.CHAR. 

5. In DHUI I mode, following a programmed data 
transfer, the module has emptied a transmit 
FIFO. 

The bit is cleared if the host reads the CSR after the 
TX.ACfION FIFO has become empty. To avoid 
losing TX.ACfION reports, the host must not let 
more than 16 reports accumulate. It is advisable to 
read the CSR until TX.ACfIO becomes clear. 

NOTE 

TX.ACfION reports may be lost if the upper byte of 
the CSR is discarded following a read of the CSR. 

TXIE 
(Transmit Interrupt Enable) 
(RfW) 

DlAG.FAIL 
(Diagnostic Fail) (R) 

When set, this bit allows the DHQlllo interrupt the 
host when CSR < 15 > (TX.ACfION) becomes set. 

It is cleared by BIN1T, but not by 
MASTER. RESET. 

When sel , this bit indicates that the DHQII internal 
diagnostics have detected an error. The eITor may 
have been detected by the self-test sequencer or by 
the background monitor program (BMP). 
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Bit 

12 

< 11 :8> 

1 

6 

5 

Name 

TX.DMA.ERROR 
(Transmit DMA Error) (R) 

TX .L1NE 
(Transmit Line Number) (R) 

RX.DATA.AVAIL 
(Received Data Available) (R) 

RXIE 
(Receiver Interrupt Enable) 
(RfW) 

MASTER. RESET 
(Master Reset) (RfW) 

Description 

This bit is associated with the diagnostic-passed 
LED. When it is set, the LED will be off. When it is 
clea red, the LED will be on. 

The bit is set by MASTER. RESET. It is cleared after 
the self-test has run successfully. 

Not valid if MASTER. RESET is set. 

If this bit is set and TX.ACfION is also set, either 
the channel indicated by CSR < 11:8 > has failed to 
transfer DMA data within 10 microseconds of the 
bus request being acknowledged, OR there is a host 
memo ry parity error. 

The TBUFFADI and TBUFFAD2 registers will 
contain the address of the memory location at which 
the error occurred. TBUFFCT will be cleared. 

If TX.ACTION is set, these bits hold the line 
number to which TX.ACfION refers. 

When set, this bit indicates that a received character 
is available. It is clear when the receive FIFO is 
empty. It is used with RXIE to request a receive 
interrupt. 

It is set after MASTER.RESET because the receive 
F IFO contains diagnostic information. 

When set, this bit allows the DHQI I to interrupt the 
host when RX.DATA.AVAIL is set. An interrupt is 
generated under the following conditions. 

I. RXIE is set and a character is placed into an 
empty receive FIFO. 

2. The receive FIFO contains one or more 
characters, and RXIE is changed from 0 to I. 

It i,cieared by BINIT but not by MASTER. RESET. 

This bit is set by the host to reset the module. It stays 
set while the DHQI J runs the self-test and perfonns 
an initialization sequence. The bit is then cleared to 
tell the host that the process is complete. 
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Bit 

4 

<3:0 > 

Name 

SKIP (Skip Self-Test) 

IND.ADDR.REG 
(Indirect Address Register) 
(RfW) 

Description 

This bit can be set directly by the host, or indirectly 
by SINIT (bus initialization signal). 

In OHU I I mode, this bit is used (RW)to shorten the 
reset/initia lization time to about 30 milliseconds. 

The host program must only set this bit at the same 
time as it sets MASTER.RESET. It must then clear 
the bit, but must wait at least 20 microseconds before 
doing so. It is recommended that the host always set 
SKIP when setting MASTER. RESET. The DHQII 
will execute the full self-test, regardless of whether 
SKIP is set or not. The l. 7 seconds delay during 
MASTER.RES ET is purely fo r DHUII hardwar. 
compa tibility. In DHVI I mode, this bit is ignored 
fo r compatibility reasons. 

For indexed registers, these bits select one of sixtetn 
chan nels. However, on the OHQIt only the lo .. u 
eight channels are defined. So, when writing these 
bits, CSR < 3 > must be zero. 

3.2.2.2 Receive Buffer (RBUF) - A read from 'base + 2' is interpreted by the DHQl I hardware as a 
read from the receive FIFO. Therefore RD UF is a 256-character register with a I-word address. The 
least-significant bit (LSD) of the cha racter is in bit O. 

RBUF (READ BASE + 2) 

15 14 13 12 11 

R 

DATA 
VALID 

FRAMING 
ERROR 

OVERRUN 
ERROR 

PARllY 
ERROR 

10 9 8 7 6 5 

R R R 

RECEIVE 
LINE NUMBER 

3-6 

4 3 2 0 

R R R I R I R 

I 
I 

RECEIVED 
CHARACTER 

1 

9R 

DATA SET (FROM HIGH BYTE 
STATUS FLAGS 

I 
OF STAT] 

OR 
I 

DIAGNOSTIC INFO -



Bit 

i5 

i4 

Name 

DATA.VALID 
(Data Vaiid) (R) 

OVERRUN.ERR 
(Overrun Error) (R) 

Description 

This bit is set if there is data in the receive FIFO. 

When this bit is clear, the contents of RBUF < 14:0 > 
is not valid. 

After self-test, diagnostic information is loaded into 
the receive FI FO. Therefore, this bit is always set 
after a successful master reset sequence. 

This bit is set if one or more previous characters of 
the channel indicated by bits < 11:8 > were lost 
because of a full receive FIFO. 

NOTE 

The 'all Is' code for bils < 14: 12> is reserved. This 
code indicates that RBUF<7:0> holds modem 
status or diagnostic information. 

i3 FRAME. ERR 
(Framing Error) (R) 

i2 PARiTY.ERR 
(Parity Error) (R) 

< 11 :8> RX.L1NE 
(Receive Line Number) (R) 

< 7:0> RX.CHAR 
(Received Character) (R) 

This bit is set if the first stop bit of the received 
character was not detected (also see RX.CHAR). 

This bit is set if this character has a parity error, and if 
parity is enabled for the channel indicated by bits 
< 11 :8> (aiso see RX.CHAR). 

These bits hold the binary number of the channel on 
which the character of RBUF < 7:0 > was received , 
or on which a data-set change was reported . 

If RBUF < 14: 12 > = 000, these eight bits contain 
the oldest character in the receive FIFO. The 
character is good. 

if RBUF < i4:i2> = OOi , 010, or 011, these eight 
bilS contain the oldest character in the receive FIFO. 
The character is bad. 

If RBUF < 14:12> - til, these eight bits contain 
diagnostic or modem status infonnation. ln this case, 
RBUF<O > has the following meanings. 

O ::so: Modem status in RBUF < 7:1 > 
1 ,. Diagnostic information in RBUF < 7:1 > 
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Bit Name Description 

If there is an overrun condition, the four-cbaracter 
UART receive buffer for that channel will be cleared. 
T his data will be lost. A null character is placed in the 
receive FIFO, and RB UF < 14 > is set. 

The D HQll does not have a break.-detect bit. A line 
break is indicated to the program as a null character 
with FRAME.ERR set, and overrun is clear. 

3.2.2.3 Transmit Character Register (TXCI-IAR) - Single-character programmed transfers are made 
through the transmit character register. 

TXCHAR (WRITE BASE + 2 ,DHV11 MODE) 

15 14 , 3 12 11 10 

w 

TRANSMIT 
DATAVAUD 

Bit 

15 

<7:0> 

Name 

TX.DATA.VALiD 
(Transmit Data Va lid) (W) 

TX.CHAR 
(Transmit Characte r) (W) 

9 8 7 6 5 4 3 

w w w w 

Description 

TRANSMIT 
CHARACTER 

2 o 

I I 

When set, this bi t instructs the DHQII to transmJt 
the character held in bilS < 7:0 > . The bit is sensed by 
the DHQ I I, which then transfers the character,clears 
the bit, and sets TX.ACTION. 

TX.DATA.VALiD and TX.CHA R can be wriuen 
together, or by separa te MOVB instructions. 

This conta ins the character to be transmitted. The 
LSB is bit O. 

3.2.2.4 Recein Timer Register (RXTIMER), DH Ull Mode O nly - The indirect address register 
(CSR < 3:0 > ) must = 0000 in o rder to access the receive timer. The host can use the timer to delay the 
receive interrupt. 

Rx TIMER (WRITE BASE+2,DHU1 1 MODE) 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

I I IwJwJwJwJwj wJwJwl 
-
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Bit Name Descrj ption 

<7;0> RX.TIMER 
(Receive timer) 

The receive interrupt is normally raised when a 
received character is loaded into the previously 
empty receive FIFO. The binary number loaded into 
RX.TIMER modifies this procedure as follows. 

o = Infinite timeout. This timeout will be overridden 
by the conditions below. 

1 = No timeout. The interrupt will be raised 
immediately. 

2 to 255 = Timer delay in milliseconds. 

The timer is overriden when the receive FIFO 
becomes three-quarters full (critical) or when a 
modem status change is written to the FIFO. 

This bit is set to I by MASTER. RESET. 

3.2.2.S Une-Parameter Register (LPR) - This register is used to configure its associated channel. 

lPR IBASE + 4) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 r RIW r RIW I RIW I RIW rRIW r RIW I RIW I RIW I RIW J RIW J RIW I RIW rRIW I RIW J RIW J RIW J 
I I I I I I I I I I U 
Ii 

TRANSMIT STOP PARITY DIAGNOSTIC 
SPEED CODE ENABLE CODE 

RECEIVE 
SPEED 
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DISABLE 
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Bit 

< 15:12 > 

< J 1:8 > 

7 

6 

5 

Name 

TX.SPEED 
(Transmitted Data Rate) (R/w) 

RX.SPEED 
(Received Data Rate) (RfW) 

STOP.CODE 
(Stop Code) (RfW) 

EVEN.PARITY 
(Even Parity) (RfW) 

PARITY.ENAB 
(Parity Enable) (RfW) 

Description 

This bit is set to 1101 by MASTER. RESET (9600 
bits/s). It defines the transmit data rate (Table 3-2). 

This bit is set to 1101 by MASTER.RESET (9600 
bits/s). It defines the receive data rate (Table 3-2). 

This bit defines the length of the transmitted stop bit. 

o = 1 stop bit for 5-, 6-, 7-, or 8-bit characters 

I = 2 stop bits for 6-, 7-, or 8-bit characters, or I.S 
stop bits for 5-bit characters 

The bit is cleared by MASTER. RESET. 

If LPR < 5 > is set, this bit defines the type of parity. 

I = Even parity 
o ~ Odd parity 

The bit is cleared by MASTER. RESET. 

This bit causes a parity bit to be generated on transmit, 
and checked and stripped on receive. 

I = Parity enabled 
o ~ Parity disabled 

The bit is cleared by MASTER. RESET. 
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Bit 

<4:3> 

< 2:1> 

< 0> 

Code 

0000 
0001 
0010 

Name 

CHAR.LGTH 
Character Length) (RfW) 

DlAG 
(Diagnostic Code) (RfW) 

DlSAB.xRPT 
(Disable XON/XOFF 
Reporting) (RfW) 

Description 

These two bits define the length of characters. The 
length does not include start, stop, and parity bits. 

00 = 5 bits 
01 = 6 bits 
10 = 7 bits 
11 = 8 bits 

They are set to II by MASTER.RESET. 

Diagnostic control codes are are used by the host as 
follows. 

00 """ Normal operation 

01 - Causes the background monitor program 
(BMP) to report the DHQII status through 
the receive FIFO. 

Other codes are reserved. 

0 - XON and XOFF characters are reported on 
all channels. 

= If LNCfRL < 4> is also set for a particular 
channel, these characters are filtered from the 
received data stream, to relieve the host of the 
need to do so. 

On initialization, this bit is cleared. In order to read or 
write to this bit, CSR < 3:0> must equal zero. 

NOTE 

An XON code - 21, - DC =CTRL/Q. An XOFF 
code - 23, - DO = CTRL/S. No o.ber codes are 
specified for the interface. 

Table 3-3 Data Rates 

Data Rate 
(Bits/s) 

50 
75 

110 
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Maximum 
Error (%) 

0.01 
0.01 
0.08 



Table 3-3 Data Rates (Cont.) 

Code Data Rate Maximum 
(Bits/s) Error ('/,) 

0011 134.5 0.07 

0100 150 0.01 
0101 300 0.01 
0110 600 0.01 
0111 1200 0.01 

1000 1800 0.01 
1001 2000 0. 19 
1010 2400 0.01 
1011 4800 0.01 

1100 7200 om 
1101 9600 om 
1110 19200 om 
1111 38400 0.01 

3.2.2.6 Line-Status Register (STAT) - The high byte of this register holds modem status information.. 
In DHVII mode, the low byte is undefined. 

Bit 

15 

STAT (READ BASE+6 

15 14 13 12 11 

I R R A A 

OSR DCO 

RI 
(RING 
INDICATOR) 

Name 

DSR 

CTS 

(Data Set Ready) (R) 

10 9 8 7 6 5 4 3 2 o 

I I I I 
DHUID 
SET TO D, OHV11 MODE 

MOL 
0- MODEM SUPPORT PROVIDED FOR THIS UNE 
, "" MODEM SUPPORT NOT PROVIDED FOR THIS LINE -

Description 

This bit gives the present status of the Dua 
Ready (DSR) signal from the modem. 

I = ON 
0= OFF 
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Bit 

IJ 

12 

II 

9 

8 

ame 

RJ 

Description 

NOTE 

to order to report II change of modem status, the 
OHQI1 writes the high byte of STAT into the low 
byte of RBUF. RBUF < 14:12 > = 111 iodiclltes to 
the host tbat RBUF < 7:0 > holds modem status 
information instead of II received character. 

(Ring Indicator) (R) 
This bit gives the present status of the Ring Indicator 
(RI) signal from the modem. 

OCD 
(Data Carrier Detected) (R) 

crs 
(Clear to Send) (R) 

MDL 
(MDL Modem Support Low) (R) 

I - ON 
0- OFF 

This bit gives the present status of the Data Carrier 
Detected (OeD) signa l from the modem. 

I - ON 
0 - OFF 

This bit gives the present status of the Clear To Send 
(crS) signal from the modem. 

I - ON 
0- OFF 

Always reads as 0 (or DHQll , to indicate that the 
module has modem support capability. 

NOTE 

II is only necessary to read the modem support status 
for one line, since aU the other lines will have the same 
setting. 

DHUID (DHUII Identification 
bit) (R) 

This bit allows software to distinguish between 
DHV II mode and DHU II mode. 

0- DHVII 
1 - DHUII 
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Bit 

g 

Name 

LlNK.TYPE 
(Link Type) (RfW) 

<7:6> MAINT 
(Maintenance Mode) (R/W) 

Description 

I = ON 
0= OFF 

This bit must be set if the channel is to be connected to a 
modem. When the bit is set, any change in modem status 
will be reported through the receive FIFO as well as the 
STAT register. 

If this bit is cleared, this channel becomes a 
'data.leads.only' channel. Modem status information is 
loaded in the high byte of STAT, but is not placed in the 
receive FIFO. 

These bits can be written by the driver or test programs, in 
order to test the channel. 

The coding is as followS: 

00 ... Normal operation 

Ot = Automatic echo mode - Reech'ed data is 
looped back to the terminal (regardkss of the 
state of TX.ENA) althe data rate selected for 
the receiver. The received cbaracltn art 
processed normally and placed in the reo:i~ 
FIFO. Any data that the host attempts to 
transmit on this channel will be discarded by 
the OCfART. The RX.ENA bit must be sa 
when operating in this mode. 

10 _ Local loophack - Data transmitted by th< 
host is looped back to the recei .. 'e bullet. Data 
received rrom the tenninal is ignored. and tbt 
transmit data line to the terminal is held mat 
mark condition. The data rate selected ror tbt 
transmitter is used ror both transnuSSlOO ... 
reception , The TX.E A bit still contrail 
transmission in this mode. The RX.ENA bit it 
ignored. 

11 == Remote loopback - In this mode. dID 
received rrom the terminal is looped back to lK 
terminal at a clock rate equal to the: ~ 
clock rate. The data is not placed in the: re;:tr'C 

FIFO. The Slate of TX.E A IS tgnoted. no 
_______________________________________ RX~~. E~~A~bi~t~m~u~s:t~be~~~t~on~rnu~~clU~~nnd~ ___ 
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Bit 

5 

4 

3 

2 

Name 

FORCE.XOFF 
(Force XOFF) (RfW) 

OAUTO 
(Outgoi ng Auto Flow) (RfW) 

BREA K 
(Break Con trol) (RjW) 

Description 

This bit can be set by the program to indica te that this 
channel is congested at the host system (for example, if the 
typeahead buffer is full). When it sees this bit set, the 
DHQ II will send an XOFF code. Unti l the bit is cleared, 
XOFFs will be sent after every a lternate character received 
on this channel. When the bit is cleared , an XON will be 
sent unless )AUTO is set and the receive FIFO is critical. 

T his bit is the auto-flow control bit for outgoing 
characters. When set, if RX.ENA is also set, the DHQ II 
will a utomatica lly respond to XON and XOFF codes 
received from a channel. T he DHQ ll uses the TX.ENA 
bit in TBUFFAD2 to stop and sta rt the flow. If 
D ISAB.XRPT is also set, XON/XOFF codes are not 
entered in the receive FIFO. 

If set, this bit forces the transmitter of this channel to the 
spacing stale. 

If this bit is set while a character is being transmitted , 
transmission is completed before break is asserted on the 
line. 

Transmission is re-enabled when the bit is cleared. 

NOTE 

If the line is idle, there may be a delay of up to 170 
microseconds between writing the bit and the channel 
changing state. If a character is already being 
transmitted by the O CTART, the BREAK signal wiD 
be transmitted immedia tely afterwards. 

RX.ENA 
(Receiver Enable) (RfW) 

IAUTO 
(incoming Auto Flow) (RfW) 

If this bit is set, this receiver channel is enabled. 

If this bit is cleared when this channel is assembling a 
character, that character is lost. 

The bit is cleared by MASTER. RESET. 

This is the auto-flow control bit for incoming characters. 
If it is set, the DHQ II will control incoming characters by 
transmitting XON and XOFF codes. 

3- 17 



Bit Name 

o TX.ABORT 
(Transmil Aborl) (RfW) 

Description 

If the receive FIFO becomes more than three-quanmfulL 
the DHQII will send an XOFF code to that cbannel. and 
to any other channel which receives a character and bas 
Ihe IAUTO bil sel. When FIFO becomes less than IWf 
full , an XON will be sent to all channels which had 
previously been sent an XOFF. 

This bit is set by the driver program to balt data 
transmission. If a DMA transfer was in progress. tlx: 
DMA address and count registers (T8 UFFADl . 
TBUFFA02, and TBUFFCT) will be updaled 10 r<fIea 
the number of characters which have been transmmcd. 
The transfer can be continued by clearing TX.ABORT. 
and then selling TX.DMA.START in TBUFFAD:t .. 
characters will be lost. 

If DMA is not in progress, the foDowing actions .. 111 ocrar 

DHVII mode - no aClion 

DHU II mode - characters in the tranSlll1t F1FO 
be discarded . Because of buffering, up to t..-o charw1m 
could be transmitted aner the TX.ABORT blllS set. l1It 
host cannot determine exactly how many cbaractm bPe 
been lost with this opera lion_ 

When an abort sequence has been completed. the DHQIl 
will set the TX.AcrION bit in the CSR. lfthe tranSJIIIM 
interrupt is enabled, the program will be interrupted at dr 
transmit vector. 

The program must make sure that TX.ABORT l5 deal 
before setting TX.DMA.START, otherwise the ~ 
will be aborted before any characters art transmuud. 

The bil is cleared by MASTER. RESET. 
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3.2.2.10 Transmit Buffer Address Register Number I (TBUFFADI) -
TBUFFAD1 (BASE + 12) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 0 

IRlWJRlWJRlWJRlWJ RlWJ RlWJRlWJ RlWJ RlWJRlWJ RlWJ RlWJ RlWJ RlWJ RlWJ RlWJ 
I I I I I I I I I I I I I I I I 

I 
TXMIT DMA ADDRESS 
(BITS 0 TO 15) 

Bit Nilne 

< 15:0> TBUFFAD< 15:0 > 
{Transmit Buffer Address [LowD 
(RfW) 

.. " .. 
Description 

Bits < 15:0> of the DMA address. 

3.2.2.11 TransmH Buffer Address Register Number 2 (T8 UFFAD2) -

TBUFFAD2 (BASE + 14) 

15 14 13 12 11 10 

TXMIT 
ENABLE 

Bit 

15 

Name 

TX.ENA 
(Transmitter Enable) (RfW) 

9 B 7 

DMA 
START 

6 

Description 

5 4 3 2 o 

I I I I I I 

TXMIT DMA ADDRESS 
(BITS 16 TO 21) .. ",' 

When this bit is set, the DHQll will transmit all 
characters. 

When this bit is cleared, the DHQll will only 
transmit internaOy generated fiow-control characters. 

The bil is set by MASTER. RESET. 

In the OAUTO mode, this bit is used by the DHQII 
to control outgoing characters. 
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Bit 

7 

<5:0 > 

Name 

TX.DMA.START 
(Tmnsm;t DMA Slart) (RfW) 

Description 

This bit is set by the host to start a DMA trans~er. 
The DHQ II will clea r the bit before returrung 
TX.ACTION. 

The bit is cleared by MASTER. RESET. 

NOTE 

After setting this bit, the host must not write to 
TBUFFCT. TDUFFADI . 0' TBUFFAD2 < 7,0 > 
until the TX.ACfION report has been returned. 

TBUFFAD<21: 16 > 
(Transmit Buffer Address (HighJ) 
(RjW) 

Bits <2 1:16> of the DMA address. Before a DMA 
transfer, TaUFFADI a nd the low byte of 
TBUFFAD2 are loaded with the start address of the 
DMA buffer. This add ress will be continuously 
changing during a DMA transfer and has DO 

meaning. Once TX.ACfJON has been returned. the 
register contains the final DMA transfer add ress. 

3.2.2.12 Transmit DMA Buffer Counter (TBUFFCf) _ 

TBUFFCT (BASE + 16) 

15 14 13 12 11 10 9 8 7 6 

Bit 

< 15:0 > 

I 
OMA CHARACTER COUNT 

(WHEN VALID HOLDS NO. OF CHARS STIll TO BE SENT) 

Name 

TX.CHAR.CT 
(Tmnsmit Character Count) (R W) 

.... ' , .. 
Description 

ThiS word is loaded with the number of characters t 
be tmnsferred by DMA. 0 

The number of characters is specified as a J 6-bit 
unsigned Integer. 

)·20 



Bit Name Description 

After a OMA transfer has been aborted. this location 
will hold the number of characters still to be 
transferred. 

See also (he previous NOTE. 

)·21 



3.3 PROGRAMMING FEATURES 

3.3.1 Initialization 
The DHQII is initialized by its on-board sequencers. 

Initialization takes place after a bus reset sequence, or when the hosl sets CSR < 5> 
(MASTER. RESET). 

Before starting initialization, the on-board sequencers perform a self-test The results of this test are 
reported by eight diagnostic bytes in the receive FIFO. 

The DHQll stale, after a successful self-lesl, is as follows. 

I. Eight diagnostic codes are placed in the receive FIFO 

2. The diagnostic fail bit (CSR < 13 > ) is clear 

3. All channels are set for: 

a. Send and receive 9600 bilS/S 

b. Eight data bilS 

c. One stop bit 

d. o parity 

e. Parity odd 

r. Auto-flow off 

g. Receive disabled 

h. Transmit enabled 

"- No break on line 

J. No loopback 

k. Link type set to data-leads-only 

I. DTR and RTS off 

m. DMA character counter zero 

n. DMA start address registers zero 

o. TX.DMA.START cleared 

p. TX.ABORT cleared 

q. Auto-flow reports enabled 

3·22 



The DHQII clears the MASTER.RESET bit (CSR < 5 » when initialization and self-test are complete. 

3.3.2 Configuration 
After DHQII self-initialization, the driver program can configure the DHQll as needed. This is done 
through the LPR and LNCTRL registers. 

The line characteristics for a channel can be sel up by writing to the LPR and LNCfRL registers 
associa ted with this channel. These are: 

• Transmit speed 

• Receive speed 

• Number of stop bits 

• Parity type or parity disabled 

• Character length 

• Flow-control characteristics 

• Normal or maintenance mode 

• Receiver enable/disable 

• Modem or data-leads-only 

NOTE 

If RX.ENA is reset while a received character is being 
assembled, that character will be lost. 

3.3.3 Transmjtting 
Each DHQII channel can be set up to transfer the characters by DMA or under program control. 

3.3.3.1 DMA Transfers - Before setting up the transfer of a DMA buffer, the program should make 
su re that TX.DMA.START is not set. TBUFFCf, TBUFFADI , and TBUFFAD2 should not be 
written unless TX.DMA.START is clear. 

Transmission will sta rt when the program sets TX.DMA.START. The size of the DMA buffer, and its 
start address, can be written to TBUFFCf, TBUFFADI, and TBUFFAD2 in any order, provided that 
the TX.DMA start bit (TBUFFAD2<7» is not set. However, TBUFFAD2 contains TX.ENA and 
TX.DMA .START, so it is probably simpler to write TBUFFAD2Iast. By using byte operations on this 
register, TX.ENA and TX.DMA.START can be separated. 

The DHQII will perform the transfer, and set TX.ACfION when it is complete. IfTXIE is set, the 
program will be interrupted at the transmit vector. Otherwise, TX.ACTION must be polled. 
TX.ACfION is not returned until the UART has completely transmitted the last character of the DMA 
buffer. 
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To abort a DMA transfer, the program must set TX.ABORT. The DHQII will stop lransmJSSlon.iDd 
update TBUFFer. TBUFFADI . and TBUFFAD2 < 7:0 > to reHect the number ofcharncten 'A bd 
have been transmitted. TX.DMASTART will becieared. lfTX IE is set, TX,ACfION ~iJJ IDterrupl Ur 
program at the transmit vector. If the program clears TX.ABORT and selS TX.DMA.START. tlr 
transfer can be continued without loss of characters. 

If a DMA transfer fails because of a host memory error, the transmISSIon will be termmated. 
TBUFFADI and TBUFFAD2 will point to the failing location. TBUFFCf will be cleared. 

3.3.3.2 Programmed 110 (DH VI I M ode) - Single characters are transferred through the ctwu:.e. 
TX.CHAR register. The character and the DATA. VALID bit must be wrillen as defined In 

3.2.2.3. Note that the character and the DATA.VALID bit can be written by separate MOn 
instructions. 

When the DHQI I removes the character from TX.CHAR, it returns TX.ACfIO . This wiU geomtc: 
an interrupt if TXIE is set. 

NOTE 

In single-character mode, TX.ACfION is returned 
when the DHQIl accepts the character, nol ,,-hen it 
has been transmitted. Each channel can buffer up 10 
three cha racters. Therefore, if line parameters are 
changed immediately after the lasl TX.ACTION of a 
message, the end of the message could be 1051 unless 
three null characters are added to the end of each 
single-characler programmed transfer message. 

3.3.3.3 Programmed I/O (DH Ull Mode) - Before writing a character or sequence of characters to 
the FI FODATA register, the program should read the F I FOSIZE register to check that there is space 11 

the transmit F I FO. 

If there is enough space, characters can be written as bytes (one character) or words (two characters) to 
FIFODATA. After a low·byte write, F IFODATA <7:0> is transferred to the FIFO. After a word 
write, FIFODATA <7:0 > is transferred to the FIFO, followed by FIFODATA < 15:0> . Higb·b)u 
writes to FI FODATA are not allowed. 

The DHQII returns TX.ACfION when the transmit FIFO becomes empty. An interrupt will also be 
generated if TX IE is set. As distinct from DMA mode, in programmed I/O mode TX.ACfION IS 

returned when the DHQ I I transfers the last cha racter from the transmit FIFO to the OCTART, Dot 
when it has been transmitted. Thus, if line parameters are changed immediately after the last 
TX.ACTION of a message, the end of the message could be lost. The program can avoid this loss b) 
adding two null characters to the end of each programmed tra nsfer FIFO message. 

3.3.4 Receiving 
Received characters, tagged wi th the channel nu mber, error info rmation and DATA. VALID, are placed 
in the receive FI FO. RX.DATA.AVA IL is clea r when the receive FIFO is empty. When a character is put 
into the empty receive FIFO, the DHQ I I sets RX.DATA .AVAI L. A receive interrupt is generated if 
RX IE is set. RX.DATA.AVA IL stays set whi le there is valid data in the receive FI FO. It is recommended 
tha t the receive cha racter routine continues to read characters from the receive FIFO until 
DATA. VALID is clea r. 
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NOTE 

The interrupt is dynamic. It is raised as 
RX.DATA.AVAJL is set after RXlE, or as RXIE is 
set after RX.DATA.AVAIL. If the interrupt routine 
does not empty the receive FIFO, RXIE must be 
toggled to raise another interrupt. In DHU I 1 mode, 
the interrupt is generated after a delay (set by 
RX.TIMER). 

If RXIE is nOl set, the program must poll RB UF often enough to prevent data loss. 

3.3.5 Interrupt Control 
The DHQI J provides one of two vector addresses during a bus interrupt sequence. The receive vector 
address is the address set up on the vector address switches. The transmit vector address is the receive 
vecto r address + 4. 

The receive interrupt vector is generated when: 

• RXlE is set and a character is placed into an empty receive F IFO 

• RXIE is changed from 0 to I, and the receive FIFO contains one or more characters. 

NOTE 

In OHU II mode an interrupt is generated either 
immediately, or after the delay set by RX.TIMER. 

The lransmit interrupt vector is generated when: 

• TXIE is set and TX.ACfION becomes set 

• TXIE is changed from 0 to I while TX.ACfION is set 

NOTE 

Up 10 16 TX.ACfION reports are buffered. It is 
therefore recommended thai your program reads the 
CSR until the TX.ACfION bit becomes clear, 
otherwise TX.ACfION will be lost. 

At the two vectors, the host must provide the addresses of suitable routines to deal with the above 
conditions. 

In DHUII mode, a n interrupt is generated either immediately data is put into an empty receive FIFO, 
or after a delay set by RX.T IMER. 

3.3.6 Auto XO And XOFF 
XON and XOFF characters are commonly used to control data flow on communications channels. To 
use this facility, interfaces must have suitable decoding hardware or software. 

A channel using flow control that receives an XOFF stops sending characters until it receives an XON. 
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If the receive FI FO becomes more than three-quarters full, the DHQ II will send an XOFF code to t1w 
channel, and to any other channel which receives a character and has the (AUTO bit set. When A FO 
becomes less than ha lf full, an XON will be sent to all channels which had previously been sent II 
XOFF. 

The DHQll automatically controls character fl ow when programmed accordingly (auto-ftow). Foer 
bits control this funclion: 

• IAUTO L CfRL<I > 

• FORCE.xOFF LNCfRL <5> 

• OAUTO LNCfRL <4> 

• D1SAB.XRPT LPR <O> 

(AUTO and FORCE.XOFF both control incoming characters. (AUTO is an enable bit which ana., 
the level of the receive FIFO to control the generation of XOFF and XON characters. Tbr 
FORCE.xOFF bit is a direct command from the program to conlrol the incomimg data stream. 

3.3.6.1 [AlITO - The DHQII hardware recognizes when the receive FIFO is thrce-quarters full a.od 
hair rull. The logic uses these states ror auto·flow control. 

Each channel has a separate IA UTO bit. Irthere are 191 or more characters in the receive FIFO. and . 
character is received on a channel with IAUTO set, an XOFF character is sent. Ir the channel does DO( 

respond to the XOFF, the DHQI I will send another XOFF in response to every alternate charactef 
received. An XON will be sent when the receive FIFO contains less than 128 characters, unless the 
FORCE.XOFF bit ror that channel is set. XONs are only sent to channels to which an XOFF tw 
previously been sent. 

By inserting XON and XOFF characters into the data stream, the program can perrorm flow control 
directly. However, ir the DHQI 1 is in IA UTO mode, the results will be unpredictable. 

In IA UTO mode, ir RX.ENA is set, XON and XOFF characters will be transmitted even irTX.ENA Ii 
cleared. 

3.3.6.2 FORCE.XOFF - When FORCE.XOFF is set, the DHQI J sends an XOFF and then aClSas if 
IAUTO is set and the receive FIFO is critical (was three·quarters rull, and is not yet less than hair full ) 
When FORCE.XOFF is reset, an XON will be sent unless the receive FIFO is critical and 'AUTO isseL 

3.3.6.3 OAUTO - If the program sets OAUTO, the DHQII will automatically respond to XON and 
XOFF characters from the channel. It does this by clearing or setting the TX.ENA bit. 

The program may also controllhe TX.ENA bit, so in this case it is important to keep track of received 
XON and XOFF characters. 

Received XON and XOFF characters will always be reported through the receive FIFO, unless the 
DISA8.XRPT bit is set. It is possible, during read·modify·write operations by the program, for the 
DHQII to change the TX.ENA bit between the read and the write actions. For this reason, if DMA 
transrers are sta rted while OAUTO is set, it is advisable to write to the low byte ofTBUFFAD2 only. 
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3.3.6.4 DISAB.XRPT - If DISAB.XRPT is clear, XON and XQFF characters will be processed as 
normal characters and a re entered into the recei ve FIFO. DISAB.XRPT allows the individual line 
OA UTO bits to control whether XON or XOFF characters received on that channel are discarded. 
When DISAS.xRPT is set and OAUTO is set, this filtering is enabled. 

3.3.7 Error Indication 

NOTES 

I. When checking for flow-control characters, the 
DHQII only cbecks characters which do not 
conlain transmission errors. The parity bit is 
stripped, and the remaining bits are checked (or 
XON (21,) and XOFF (23,) codes. 

2. Auto flow-control does not absolutely guarantee 
that o,oerrun errors will not occur. These errors 
may still occur if the transmilting devices do not 
respond 10 the XOFF immediately. 

Four bits inform the program of transmission and reception errors. 

• TX.DMA.ERR CSR< 12>. 

• PARITY.ERR RBUF < 12 >. 

• FRAME.ERR RBUF < 13>. 

• OVERRUN.ERR RBUF < 14 >. 

RBUF < 14:12 > also identify a diagnostic o r modem status code. 

3.3.8 Modem Control 
Each channel of the module provides modem control bilS for RTS and DTR. Also on each channel are 
modem status inputs ers, DSR, RI , and DCD. See Section 3.2.2.6 for a description of each of these 
signals. 

ers, DSR, and OCD are sampled every 10 ms. Therefore, for a change to be detected, these bits must 
stay steady for at least 10 ms. RI is also sampled every 10 ms, but a change is not reported unless the new 
state is held for three consecutive samples. Modem signals must be coordinated under program control; 
there is no hardware modem control logic. Modem status change reports a re placed in the receive FIFO 
only if L1NK.TYPE is set, but any changes are updated in STAT irrespective of the state of 
L1NK.TYPE. 

Appendix A gives more details of modem control. 

By clearing LINK.TYPE, a channel is selected as a 'data-lines only' channel. Modem control and status 
bits can still be managed by the program, but status bits must be polled at the line-status register. 
Changes of modem status will not be reported to the program. 
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Status change reporting is done thro ugh the receive FIFO as follows. 

• When OVERRUN.ERR, FRAME.ERR, and PARITV.ERR are all 5el.lh,eighllo • ..,rder 
bits contain either status change or diagnostic infonnation. In this case: 

• If RBUF < O> ~ 0, RBUF < 7:1 > holds STAT < 15:9 > (see Seclion 12.2.6) 

• If RBUF < O> = I. RBUF < 7:1 > holds diagnostic information (see Section 3.3.10). 

3.3.9 Maintenance Programming 
The host can SCI bits 7 and 6 of LNCfRL to allow each channel to be configured in normal, automatic 
echo, localloopback, and remote loopback modes. These modes a llow an individual data channel 10 Ix 
looped back to the host , or [0 be looped back 10 the terminal to assist in isolating communicatJoD 
problems. 

The host must provide suitable software to use these modes. 

3.3.10 Diagnostic Codes 

3.3.10.1 Self-Test Diagnostic Codes - After bus reset o r master reset, the DHQII executes a self.tCSl: 
and initialization sequence. During the sequence, eigh t diagnostic codes are put in the receive FIFO, aDd 
RX.DATA.AVAIL is sel. 

After an error-free test, DIAG.FAI L will be reset and the 'diagnostic passed' LED will be on. Ifan error 
is detected , DIAG.FAIL will be set and the LED will be ofT. 

3.3.10.2 Interprdation or Self-Test Codes - The high byte of diagnostic codes in RBUF can be 
interpreted as in Section 3.2.2.2, except that bits < 11 :8 > a re not the line number. They indicate the 
sequence of the diagnostic byte, that is to say, 0 = first byte, I = second byte, and so on. Table 3·3 shows 
the meaning of each of the error codes. 

Code 
(Oclal) 
bits < 7:0 > 

20 1 

203 

211 

225 

23 1 

235 

Table 3-4 DHQI I Self-Tesl Error Codes 

Explanation 

Self· test null code (used as a filler) 

Self·test skipped 

OCfART error 

RAM error 

RTS-CfS·DCD error 

DTR-RI·DSR error 

All o ther error codes shou ld be treated as an undefined error. 

Ifbit 7 = 0 and bit 0 = I, then bits <5:2> con tain circuit revision informatio n. 
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Table J.4 DHQII Self·Test Error Codes (Coot.) 

Code Explanation 
(Octal) 
bits < 7:0 > 

Bit 6 always reads J for the DHQI I, and indicates that the circuit contains control and OCTART 
chips. 

Bit I indicates to which chip the information refers: 0 = Control , I = OCTART. 

Aner self-test, the eight F I FO codes consist of six diagnostic codes and two circuit revision codes. If 
there are less than six errors to report, null codes (20 1(octal» fill the unused places. 

After an error· free test, six null codes and two circuit revision codes will be returned. 

Self-test may be 'skipped' to sho rten the initialization cycle (see Section 3.3.10.3). 

The module is sti ll tested, even if sel f-test is skipped. The reset delay is much shorter, but test cove rage is 
not affected; therefore skipping self-test is advantageous. 

After 'skip self-test' self-test, the eight F IFO codes consist of six diagnostic codes and two circuit 
revision codes. If there are less than six errors to report , 203(octal) codes fill the unused places. 

After an error-free test, six 203(octal) codes and two circuit revision codes will be returned . 

3.3.10.3 Skipping Self-Test - In DH UI I mode only, the method is to set SKIP (CSR bit 4) and 
MASTER. RESET (CS R bit 5) simultaneously, tha t is, write 6O(octal) to the base CSR. SKIP must not 
be cleared until at least 20 microseconds after it was set. SKJP must be cleared by the host so that the 
master reset sequence can complete. 

In DHVI I mode (this a lso works in DH U II mode, but the previous method is preferred) the following 
method is used: 

I. The program resets the DHQI I. 

2. The program waits 10 ms (± I ms) after issuing reset , and then attempts to write 052525. to 
any of the cont rol registers. except the CSR, within the next 4 ms. 

3. Following self-test, the DHQII hardwa re checks whether an attempt was made to write the 
skip code to the registers during the 4 ms window after reset (see step 2 above). If an attempt 
was made, the MASTER.RESET bit is cleared at 30 ms after issuing a reset instead of 1.2 s. 
The 1.2 s reset time was retai ned fo r compatibi lity with the D HVII. 

-

NOTE 

The program must not wrile to the CSR. or to the 
control registers, during the period starting 15 ms 
after reset. and ending when the MASTER.RESET 
bit is cleared. Writing during this period could cause a 
diagnostic fail condition. 
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3.3.10.4 Background Monilor Program (BMP) - The DHQII BMP logic perfonns bad::ground 
self-tests by checking for OCfART interrupts. One of two codes is returned to the recei\'e FIFO: 

I. 305(oelal) - DHQII running 
307(oelal) - DHQII defeclive (also LED ot!) 

A single diagnostic word is returned to the receive FIFO. The low byte contains the diagnostic code. In 
Ihe high bYle, OVERRUN.ERR, FRAME.ERR, and PARITY.ERR are all sel 10 indlcale thaI 
bits< 7:0 > do not hold a normal character. The line number (RBUF < II :8» = O. 

8M P normally only reports when it finds an error. However, the program can get a BMP report at any 
time to check the DHQII. This is done by setting DIAG (LPR <2: 1» of any channel to OI.The lint 
number returned is that of the LPR used to request the rcport . 

On completing the check. BMP clears this 01 code. The host should not write to the LPR of that cbannd 
until LPR < 2: I > becomes 00. 
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3.4 PROGRAMMING EXAMPLES 
These programs are not presented as the only way of driving the option, and are neither guaranteed nor 
supported. 

3.4.1 Resetting The DHQII 
In the following example: 

• DIAGC is a routine to check the diagnostic codes. It returns with CARRY set ifit detects an 
error code. 

• The loop at I $ takes 1.2 seconds, so the programmer cou ld poll through a timer or poll at 
interrupt level zero. 

A ROUTINE TO RESET THE DHDII AND CHECK THAT IT IS FUNCTIONING 
CORRECTLY. 

DHQRES : : 
HOV 

U: BIT 

2., 

BNE 
BIT 
BNE 

HOV 

HOV 
JSR 
BCS 

SOB 

RTS 

140,IDHQCSR 

140,IDHOCSR 
I' 
120000,IDHQCSR 
DIAGER 

IS . ,RS 

IRBUFF,RO 
PC,DIAe 
DIAGER 

R5,2' 

PC 

; SET HASTER.RESET AND 
; CLEAR INTERRUPT ENABLES. 

i WAIT FOR "ASTER. RESET TO 
; CLEAR. 

; CHECK THE OIAeNOSTICS 
; FAIL BIT. 
; NOTE, TEST INSTRUCTION IS 
; OK BECAUSE THERE ARE 
; NO TRANSHIT.ACTS PENDING. 
; SET UP A COUNT. 
; 

; CET NEXT DIAGNOSTIC CODE. 
PROCESS IT. 
CARRY SET - HUST HAVE 
BEEN AN ERROR. 
GO BACK FOR NEXT CODE. 

RETURN - CARD IS RESET. 

DHOII HAS FAILED TO RESET PROPERLY, SO HALT AND WAIT FOR 
THE FIELD SERVICE ENGINEER. 

DIAtER, HALT 
BR DIAGER 



3.4.2 Configuration 
This routine sets the characteristics of channel l as follows: 

I . Transmit and receive at 300 bits/s 

2. Seven data bits with even parity and one stop bit 

3. Transmitters and receivers enabled 

4. No modem control 

5. No automatic flow control. 

SETUP" 
"OY al,aDHDCSR , LOAD INDEX RE~ 

I WITH CHANNEL NO . 
"OY a052560,alPR , DATA RATE, STOP BITS, 

, PARITY AND LEN~TH . 
"OY a4,alNCTRl , ENABLE THE RECEIYER. 
MOYB a200 , aTBFAD2+1 , ENABLE THE TRANSMITTER. 

RTS PC , RETURN - CHANNEL I DONE . 
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3.4.3 Transmitting 

3.4.3.1 S ingle-Character Programmed Transfer (DHUII Mode) - The fo llowing is a program to send 
a message on channel I. 

The CSR is polled for TX.ACfION reports, but a TX.ACfION interrupt could also be used. 

This program would functio n on a DHQII with only this channel acti ve. Otherwise it wo uld lose 
TX.ACfION reports of other channels. However, a program to control all channels wou ld be too big to 
use as an example. 

; 
; • AOUTINE TO WAITE • NESS.CE TO CHANNEL 1 USING FIFO OUTPUT 
; "ODE (PROGRAHHED TRANSFERS>. 

FIFOUr" 
NOY 1l . IDHGCSR ; POINT TO CHANNEL WE WISH 

; TO TALK TO. 
NOY IHESG,RO ; POINT TO NESS'CE . 
NOY NESIZE,Al PUT COUNT IN. 

is : 
TSTB IFIFQSIZE ; CHECK THAT THERE IS SP,CE IN 
BEQ 1$ ; THE FIFO . 
NOYB (ROH ,IFIFODATA ; NOYE CHARACTER TO TRANSMIT FIFO 
SOB Rl.1t ; CO B.CK FOR NEXT CH.R.CTER . 

21 : 
NOY IDHGCSR ,R2 WAIT FDA TX .• CT. 
BPL 2S 

BIC 1170377 ,R2 ISOLATE CHANNEL NUNBER. 
CNP IOO0400 , R2 
BNE 2S ICNORE THE TX .• CT IF IT IS 

NOT OURS (SHOULD NOT HAPPEN ). 

RTS PC ; NESSACE SENT. 

NESC, .• SCII I. TRANSNIT FIFO NESS.CE FOR CHANNEL 1/ 
NESIZE = .-NESG 

.EYEN 
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3.4.3.2 Single-Character Programmed Transfer (DHVII Mode) _ This is a program to send a IDCSSa&r 
on channel J. The message (M ESG) is an ASCI I string with a null character as terminator. 

Polling is used , but a TX.ACfJO interrupt could also be used. 

This program would function on a OHQI J with only this channel active. OthelWl5e it .... ould kw 
rx.ACfJO reports of olher channels. However, a program to control all channels would be too bt, to use as an example. 

A ROUTINE TO WRITE A "ESSAeE TO CHANNEL 1 US INC SINeLE- CHARACTER "OD£. 

SINeOT" 
"OV 81, aDHQCSR ; LOAD INDEX REe WITH 

; CHANNEL NO . "OV -"ESC,RO ; POINT TO "ESSAeE . U, 
"OVB (RO )+, arxCHAR ; "OVE CHARACTER TO TRANS"IT 

; BUFFER. BEO 3. 
; CO RETURN IF ALL CHARACTERS 
; CON! . "OVB a200, aTXCHAR+ l SET DATA VALID BIT TO START. 2S : 

"OV aDHUCSR, Rl ; WAI T FOR l X.ACT BPL 2' 

BIC 8174377,Rl ISOLATE CHANNEL NU"BER. C"P aOOO400, Rl 
TXI BNE 2. l eNORE THE TX.ACT IF IT IS 

; NOT OURS (SHOULD NOT HAPPEN) . BR U 
; CO BACK FOR NEXT CHARACTER . 

3. , 
RTS PC ; "ESSACE SENT. 

"ESC, .ASCIZ f A SINGLE-CHARACTER "ESSAC[ FOR CHANNEL 1/ 



3.4.3.3 DMA Transfer -

THIS PRO'RAK SENDS A KESSAGE OUT ON EACH LINE OF THE DHal1 AND 
HALTS THE KACHINE WHEN ALL TRANSKISSIONS HAVE COKPLETED. 

THE HESSACES ARE TRANSMITTED USING Dpt" 110DE, AND INTERRUPTS ARE 
USED TO SIGNAL TRANSMISSION COKPLETION. 

DKAINT: : 
KOV 'TXINT,.TX1J£CT I SET UP THE INTERRUPT VECTORS . 
KOV '200,'TXPSW I INTERRUPT PRIORITY FOUR . 
KOV • 8. ,RO I EIGHT LINES TO START . 
CLR RI I START AT LINE ZERO. 

1$, 
KOVB Rl,IDHQCSR I SELECT THE REGISTER BANK. 
KOV IDHASlZ , aTSFCNT I SET LENGTH OF KESSAGE. 
KOV IDHAHES,.TBfADl I SET LOWER 16 ADDRESS BITS . 
KOV '100200,'TBFAD2 ; START Dpt" WITH TRANSHITTER 

I ENABLED (ASSUME UPPER ADDRESS 
I BITS ARE ZERO). 

INC RI I POINT TO NEXT CHANNEL. 
SOB RO, IS I REPEAT FOR ALL LINES. 

CLR R5 I R5 IS USED BY INTERRUPT ROUTINE. 
KOVB 1100,'DHOCSRH I ENABLE TRANSKITTER INTERRUPTS . 

2', 
CKP '8.,R5 WAIT FOR ALL LINES TO FINISH. 
BNE 2' 

JS: 
HALT ALL DONE, SO STOP . 
BR J. 

TRANSKITTER INTERRUPT ROUTINE. 
I 
I R5 IS INCREKENTED AS EACH LINE COKPLETES. 

5' , 

INC 
BR 

RTI 

HALT 
BR 

oDHaCSR,RO 
OIOOOOO,RO .. 
R5 
TXINT 

5. 

I GET LINE NUKBER OF FINISHED LINE . 
CHECK FOR (ANOTHER) TX .ACTION . 
IF NOT, GO RETURN AND WAIT . 

FLAG THAT ANOTHER LINE HAS FINISHED. 

~ES, .ASCII (IS)(12)(7)(7)(7)/SYSTEK CLOSING DOWN NOWI 
D/fASIZ' . - DKAKES 

.EVEN 
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3.4.3.4 Aborting A Transmission _ 

, 
, THIS ROUTINE IS CALLED TO ABORT A TRANSNISSION (EITHER DNA OR 
, FIroJ IN PRoeRESS ON A SPECIrIED LIN£. THIS ROUTINE NAKES THE 
, (RATHER RASH) ASSUNPTION THAT THERE ARE NO OTHER TRANSFERS IN 
, PRoeRESS . , 
, ON ENTRY, RO CONTAINS THE NUNBER OF THE LINE TO BE ABORTED. 

TKABRT " 
NOV RO,-DHOCSR , POINT TO THE CHANNEL TO BE ABORTED. BIS -t,-lNCTRl , SET THE TRANSNIT ABORT BIT. U, 
NOV -DHOCSR,Rt , WAIT FOR THE TX . ACT. BPL U 
SWAB Rl , CHECK IT IS OUR LINE. BIC -177760,Rt 
CNP RO,RI 
BNE U , leNORE IT IF IT IS NOT (OUR 

i ASSUHPTION WAS WRONG!) 
BIC t,.lNCTRl , CLEAR DOWN THE ABORT FLAe 

, FOR NEXT TINE. 

RTS PC , BUFFER CONPLETELY ABORTED. 
, IF A DNA WAS IN PRoeRESS, THE 
, DNA REeiSTERS REFLECT WHERE 
, THE DHOII HAD COT TO. 
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3.4.4 Receiving 

; 
; THIS ROUTINE PROCESSES RECEIVED CHARACTERS UNDER INTERRUPT 

CONTROL. If AN xo,r IS RECEIVED, THE TRANS"ITTER fOR THAT 
CHANNEL IS TURNED OFF . IF AN XON IS RECEIVED, THE TRANSNITTER 
IS TURNED BACK ON . ALL OTHER CHARACTERS ARE IGNORED . 

THIS IS JUST AN EXANPLE . A BETTER WAY TO PERFORN FLOW CONTROL IS 
TO USE THE AUTONATIC CAPABILITIES OF THE DHOII. 

RXAUTO" 
NOV 'RXINT , 'RXVECT ; SET UP THE INTERRUPT VECTORS. 
NOV '200, IRXPSW ; INTERRUPT PRIORITY FOUR . 
NOV la./RO ; ENABLE ALL THE RECEIVERS, 
CLR RI ; STARTING AT CHANNEL ZERO , 

U, 
NOVB Rl , IDHOCSR ; SELECT THE LINE . 
BIS 1. , llNCTRL ; ENABLE THIS RECEIVER. 
INC RI ; SET POINTER TO NE XT CHAN NEL . 
SOB RO, U 

NOVB ' 100, IDHQCSR ; ENABLE THE RECEIVER INTERRUPTS. 

RTS PC ; RETURN - INTERRUPTS DO THE RESET. 
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-

INTERRUPT ROUTINE TO DO THE KAIN TASk . 

RUNT" 
KOV RO , -(SP) ; SAVE CALLER'S RE'ISTERS. RXNXTC, 
KOV 'RBUFf ,RO ; 'ET THE CHARACTER. 
BPL RXIEND ; IF NO DATA VALID, WE HAVE FINISHED. 
KOV RO,-(SP) ; CHECX FOR ERRORS, KODEK AND 
BIC 8107777, (SP)+ ; DIA'NOSTICS CODES. 
BNE RXNXTC ; - JUST I'NORE THEK (BAD PRACTICE). 

BIC '170200 , RO ; REKOVE UNNECESSARY BITS . 
SWAB RO ; POINT TO THIS CHARACTER'S LINE . 
BIS .tOO,RO ; (AOD THE INTERRUPT ENABLE BIT.) 
"OVS RO,'DHQCSR 
SWAB RO ; PUT CHARACTER BACk IN LOWER BYTE. 
CKPB '2i,AO ; WAS IT AN ·XON °? 
BNE 1$ ; NO - CO CHECX FOR AN ·XOFF · 

BISB '200,'TSFAD2.! ; [NABLE THE TRANSMITTER . 
BR RXNXTC ; CO CHECk FOR KORE CHARACTERS. 

lS: 
CKPB 123,RO ; WAS IT AN ·XOFF', 
BNE RXNXTC ; NO - '0 CHECk FOR KORE CHARACTERS . 

BICB 1200,.rSFAD2.! ; DISABLE THE TRANSMITTER . 
BR RXNXTC ; '0 CHECk FOR KORE CHARACTERS. 

RXIEND, 
KOV (5P)+ ,RO ; RESTORE THE DESTROYED REGISTER . 
RTJ 
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3.4.5 A uto XO And XOFF 

; THIS PROCRAH SENDS A HESSACE OUT ON EACH LINE OF THE DHOII AND 
; HALTS THE HACHINE WHEN ALL TRANSHISSIONS HA'E COHPLETED . 
; 
; THE HESSACES ARE TRANSHITTED USINC DHA HODE, AND INTERRUPTS ARE 
; USED TO SICNAL TRANSHISSION COHPLETION . 
; 
; AUTOHATIC FLOW CONTROL IS ENABLED ON THE OUTGOING DATA . 

TXAUTO " 
HO. 'ATOINT,'TXVECT ; SET UP THE INTERRUPT .ECTORS . 
HO. '200,'TXPSW ; INTERRUPT PRIORITY FOUR. 
HO' 'S . ,RO ; EICHT LINES TO START. 
CLR RI ; START AT LINE ZERO . 

1$ : 
HO.B Rl , 'DHDCSR ; SELECT THE REGISTER BANK. 
BIS '24,'LNCTRL ; ENABLE AUTOMATIC FLOW CONTROL 

; ON THE TRANSHITTED DATA . 
HOY IAUTOSI,'TBfCNT ; SET LENGTH OF HESSAGE . 
HOY IAurOHS,lnFADt ; SET LOWER 16 ADDRESS BITS. 
HO. '100200,ITBFAD2 ; START DNA WITH TRANSHITTER 

ENABLED (ASSUHE UPPER ADDRESS 
; BITS ARE ZERO ). 

INC RI ; POINT TO NEXT CHANNEL. 
SOB RO, ts ; REPEAT FOR ALL LINES . 

CLR R5 ; R5 IS USED BY INTERRUPT ROUTINE. 
HO.B '100, 'DHOCSR+1 ; ENABLE TRANSHITTER INTERRUPTS. 

2$: 
CHP '9 . ,RS ; WAIT FOR ALL LINES TO FINISH. 
BNE 2$ 

JJ: 
HALT ; ALL DONE, SO STOP . 
BR 3$ 
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; 
; TRANS"ITTER INTERRUPT ROUTINE. 
; 
; R5 IS INCRE"ENTED AS EACH LINE CO"PLETES. 

ATOINT" 
"OV 'DHQCSR.RO ; CET LINE NU"BER OF FINISHED LINE. 

BIT o10000.RO ; CHECK FOR D"A FAILURE. 
BNE 4S CO HALT - "E"ORY PROBLE". 

INC R5 , FLAC THAT ANOTHER LINE HAS FINISHED. 

2S, 
RTI 

4S, 
HALT ; "E"ORY PROBLE" 
BR 4S 

AUTO"S, . ASCII (15)(12)(7)(7)(7}/SYSTEH CLOSING DOWN NOWI 
AUTOSZ = .-AUTO"S 

.EVEN 
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3.4.6 Checking Diagnostic Codes 

; 
; THIS ROUTINE CHECKS THE DIAGNOSTICS CODES RETURNED FROK THE 
; DHD!!. ON ENTRY, RO CONTAINS THE CHARACTER RECEIVED FROK THE 
; DHO!!. ON EXIT, THE CARRY BIT WILL BE CLEAR FOR SUCCESS , SET 
; FOR FAILURE. 

DIAGEX, 

DIAGXX , 

KOV 

BIC 
CKP 
BNE 

KOV 

BITB 
BED 
CKPB 
BED 
CltPB 
BED 

CltPB 
BED 

SEC 
BR 

CLC 

KOV 
RTS 

RO,-(SP) 

1107776,RO 
1070001,RO 
DIAGEX 

(SP),RO 

1200,RO 
DIAGEX 
1201,RO 
DIAGEX 
1203,RO 
DIAGEX 

(SP)+,RO 
PC 

SAVE THE CODE FOR LATER. 

CHECK THAT IT IS A DIAG. CODE. 

IF NOT, JUST EXIT NORKALLY . 

GET THE CODE BACK. 

CHECK FOR CHIP VERSION NUKBER. 

SELF-TEST NULL CODE. 

, SELF-TEST SKIPPED CODE. 

DHD RUNNING CODE. 

ALL THE REST ARE ERROR CODES. 

AN ERROR CODE WAS RECEIVED , SO 
SET THE CARRY FLAG . 

EVERYTHING OK, SO CLEAR CARRY. 

, RESTORE THE CHARACTER/ INFO. 
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4.1 SCOPE 

CHAPTER 4 
TROUBLESHOOTING 

This chapter explains how 10 isolate the cause of a communications problem between the DHQII and 
the equipment to which it is connected. 

4.2 PREVENTIVE MAINTENANCE 
No preventive maintena nce is needed fo r this option. However, you shou ld always ensure that all cables 
are clear of danger, and that all the connectors are secure. 

Make sure that all cables are clea rly labelled, so that you can easily identify which channel number and 
which DHQ11 module are associated with each terminal. 

4.3 TROUBLESHOOT ING PROCEDURES 
Troubleshooting procedures are to identify whether the problem is caused by: 

• The module 

• A terminal 

• The cabling and distribution panels. 

First decide whether the problem is associated with one channel, a group of four channels, or all eight 
channels. 

If all channels are faulty, run the user diagnostics to test the module. Also check whether your software 
has a driver for the DHQ I I. 

If a group o f four channels are faulty, check the BCOSL-xx cable connected to the module . 

For single-channel problems (EIA-232-D): 

I. Check for loose cables and connectors. 

2. Verify that the tenninal is working correctly. If necessary, swap it with another one. 

3. When a modem line is suspect, check that the modem is correctly configured for modem 
signals supported by the DHQII. Also check that the software driver has the correct 
baud-rate setting and that modem support is enabled for that line. 

4 . If the problem cannot be solved, call DIGITAL Field Service. 

For single-channel problems (DEC423) 

I . Check for loose cables and connectors. 
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2. Verify that the terminal is working correctly. If necessary, swap it with another one. 

3. Disconnect the BC I6C-XX cable from the distribution panel, and connect it to the IDIOI 
Joopback connector. 

4. Type characters at the terminal connected to the suspect line. If characters are echoed bad 
when the H3101 is connected, the cables and terminal are working. If characters are DDt 
echoed back, the fault lies with the cable connection to the terminal, or with the tennmaI 
itself. 

5. Rectify the cable or terminal fauh . if there is one. If not, make sure that the user diagnosoa 
for the module run correctly. 

6. If the problem cannOI be solved, ca ll DIGITAL Field Service. 

H31 0 1 lOOPBACK 
CONNECTOR 

// 
t 

1/ 
BCIGe-xx 

~ 

r-

~ 

I 
I 
I 
I 
I , 

H3104 I 
1 
1 
1 , , , 

Figure 4-1 Troubleshoot ing DEC423 Installations 

4.4 INTERNAL DIAGNOSTICS 

, 

TO TERM INALS 

, 

-
Internal diagnostics run without intervention from the opera tor. There are two tests: the self-test and 1M 
background monitor program (BMP). 

4.4. 1 5<11-Test 

The self-test starts immediately after the Q-bus or module has been reset. It performs a comprebensi,"'t 
internal lOgic test but does not test the Q-bus interface. The DIAG.FAIL bit and the 'diagnostics passed' 
LED on the module give an indication of a successful self-test. The self-test a lso reports error or status 
information to the host via the receive FIFO. 

The self-test has completed successfully if the LED is on 1.7 seconds after the self-test has been initiated. 
The self-test is started by setting the MASTER. RESET bit in the CSR, either by resetting the moduk 
through the program interface or by a Q-bus initia lisa tion sequence. The LED is turned offwben the 
self-test starts, and the test completes after 30ms. The self-test then finishes in one of three ways; 

• If skip self-test was used, the LED turns on and the MASTER.RESET is cleared. 
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• If the board is in DHVI I mode, the LED flickers, and the end of self· test is delayed for 1.2 
seconds to maintain compatibility with DHV II . At the end of the delay period the LED turns 
on and the MASTER.RESET is cleared 

• If the board is in DH U I I mode, the LED flickers , and the end of self· test is delayed for 1.7 
seconds to maintain compat ibility with DHUI I. At the end of the delay period the LED turns 
on and the MASTER. RESET is cleared. 

In all three cases, if the se lf·test encounters a failure, the LED will be off afier the self· test (and delay) has 
completed . 

NOTE 

The OIAG.FAIL bit controls the LEDj when the 
DIAG.FArL bit is set, the LED is off, and when it is 
clear~ the LED is off. 

Self·test provides a high level of confidence that the majority of the module logic is working. The user 
diagnostics must also be used to test the Q-bus interface and verify that the switch settings on the module 
switch packs are correct. 

4.4.2 Background Monilor Program (8 M P) 
When the DHQII is not doing other tasks, the 8MP carries out tests on the module. If an error is 
detected , the 8MP reports to the host via the FIFO, and also switches OFF the 'diagnostics passed ' 
LED. 

8y wri ti ng codes to the line·parameter register, the host can cause the 8MP to report the status of the 
device, even if an error has not been detected. This facility is used if the host suspects that the option is 
fau lty. More information on the self·test and 8MP diagnostics is given in Chapter 3 of this manual. 

4.5 MicroPDP- 1I DIAGNOSTICS 

4.5.1 User·Mode Diagnostics 
These tests can be used by an untrained operator to verify the basic operation of the option. User·mode 
tests do not cause any disruption to data networks or devices to which the DHQll may be connected. 
Such networks and devices do not have to be disconnected from the DHQII during the tests. The 
Micro PDP·11 system manuals describe how to load and run these diagnostics. 

4.5.1.1 Running User-Mode Tests - All user-mode tests are run by selection from the test menu 
displayed when the user diagnostics are booted. See Chapter 2 for more details. 

A Micro PDP·ll Maintenance Kit is available, which allows trained personnel to run individual 
diagnostic programs under the XXDP+ diagnostic monitor, and to configure and run DECX 11 system 
test programs. The XXDP + functional diagnostic is VHQA**.BIN, and the DECXll module is 
XDHV".OBJ. 

4.6 MicroVAX II DIAGNOSTICS 
Diagnostics for MicroVAX II systems aU run under the MicroVAX Maintenance System (MMS). The 
Micro VAX II system manuals describe how to load the MMS into the MicroVAX II , and how to run 
MMS d iagnostics. All the tests can be run by selection from the test menus displayed when MMS is 
booted . 
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4.6.1 User~Mode Tests 
These tests can be used by an untrained operator to verify the basic operation of the option. User-mode 
tests do not cause any disruption to data networks o r devices to which the DHQII may be connected. 
Such networks and devices do not have to be disconnected from the DHQII during the tests. Set 
Chapter 2 for more details. 
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...... --------------------------------
4.7 FIELD-REPLACEABLE UNITS (FRUs) 
The FRUs are: 

Reference No. 

M3107 

BCOIL-xx 

For EIA-232-D Installations 

H3173-A 

For DEC423 Installations 

H3100 

BCI6C-21 

H3104 

70-22775-XX 

Hem 

Dual·height DHQII module 

Flat cable, 40 conductor 

Distribution panel 

Active distribution panel 

Multiway cable 

Cable concentrator 

Power cable 
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A.I SCOPE 

APPENDIX A 
MODEM CONTROL 

This appendix contains information useful to both the programmer and the engineer. It defines control 
signals, describes typical modem control methods, and warns against likely network faults. A detai led 
example of auto·answer opera tion is included. 

A.2 MODEM CONTROL 
The DHQII supports sufficient modem control to permit full-dupiex operation over the public switched 
telephone network (PSTN) and over private telephone lines. Table A·! li sts the control leads supported 
by the DHQll . together with an explanation o f their use and purpose. In this appendix, the terms 
modem and dataset have the same meaning. They refer to the device which is used to modulate and 
demodulate the signa ls transmitted over the communications circujts. 

Name EIA-232-D 

GND AB 

TXD BA 

RXD BB 

RTS CA 

crs CB 

DSR CC 

Table A- I Modem Control Leads 

Y.24 25-Pin 

102 7 

103 2 

104 3 

105 4 

106 5 

107 6 

A- I 

Definition 

Signal Ground. This is a reference level 
for the data and control signalS used at the 
line interface. 

From DHQII to modem. This signal 
contains the serial bit stream to be 
transmitted to the remote station. 

From modem to DHQII . This signal is 
the serial bit stream received by the 
modem from the remote station. 

From DHQ 11 to modem. Causes the 
modem's carrier to be placed on the line. 

From modem to DHQII. Indica tes that 
the modem has successfully placed its 
carrier on the line, and that data presented 
on circui t SA will be transm itted to the 
communication channel. 

From modem to DHQII. Indicates that 
the modem has completed all ca ll 
establishment functions and is 
successfully connected to a 
communications channel. 



Table A-I Modern Control Leads (Cont.) 

Name EIA-232-D V.24 25-Pin Defini tion 

DTR CD 108/2 20 From DHQII to modem. Indicates to the 
modem that the DHQII is powered up 
and ready to answer an incoming call. 

DCD CF 109 8 From modem to DHQll.lndicates to the 
DHQII that the remote station's carrier 
signal has been detected and is witbtn 
appropriate limits. 

RI CE 125 22 From modem to DHQll.lndicates that. 
new incoming call is being received by the 
modem. 

The DHQII modem control interface can be used in many applications. These include control of serial 
line printers, terminal cluster controllers, and industrial I/O equipment, in addition to the more wual 
applications in telephone networks. The use or the control leads described in Table A-I is therefore 
completely dependent on the applica tion, although there are international standards which telephone 
network applications should obey. There are no hardware interlocks between the modem controllogjc 
and the transmitter and receiver logic. Program control manages these actions, as necessary. 

A subset orthe leads listed in Table A-I could be used to establish a communications link using modems 
connected to the switched telephone network. Ring Indicator (RI), Data Terminal Ready (DTR), and 
Data Carrier Detected (OCD) are the absolute minimum requirements. In some countries Dataset 
Ready (DSR) is also needed. It is usually desirable, however, to implement modem control protocols 
which will operate over most telephone systems in the world. Also, some protection should be included 
to guard against network raults, particularly in applications such as dial-up timesharing systems. Such 
raults include: 

• Making a channel pennanently busy (hung) because or a misdialed connection from a 
non-data station 

• Connecting a new incoming call on an in-use channel. This rault might occur, for example. 
after a temporary carrier loss, jrthe host system assumed that the carrier was reasserted by the 
original caller. 

Modem control with some protection against common raults, and which is compatible with the 
telephone networks in most geographic areas, can be implemented by using all the signals listed in Table 
A-I , in the way described by the CCITf V.24 recommendations. Section A.2.1 describes a method of 
implementing a rull-duplex auto-answer communications link through modems over the PSTN. It is 
provided here only to show the operation and interaction orDHQl1 modem control leads in a typicaJ 
application. 

A.2.t Example or Auto-Answer Modem Control For The PSTN 
The system operator determines which DHQll channels should be configured [or either local or remote 
operation. Local operation implies control of data-leads-only, while remote operation implies that 
modem control will be supported. The host software will assert DTR and RTS together with the 
LINK.TYPE bit in the LNCTRL register ror all DHQII channels configured ror remote operation. 
DTR informs the modem that the DHQII is powered upand ready to acknowledge control sigoaJs from 

A-2 



the modem. RTS is asserted for the fu ll-duplex mode of operation, and causes the modem (0 place its 
carrier on the telephone line when the modem answers a call. Link Type (LNCfRL < 8 » enables 
modem status information to be placed in the receive character FJ FO, where it will be handled by an 
interrupt service routine. Modem status changes are always reported in the STAT register regardless of 
the state of LNCfRL < 8 >. The modem is now prepared to auto-answer an incoming call. 

Dialing the modem's number causes R I to be asserted al the line interface. This informs the DHQII that 
a new call is being received. R I has to be in a stable state for al least 30 ms, or the change will not be 
reponed by the DHQII. Since DTR is al ready asserted, the modem will auto-answer the incoming caU 
and start its handshaki ng sequence with the calling station. The time needed to complete the 
handshaking sequence can be in the order of tens of seconds ir fallback-mode speed selection and 
satellite links are involved. The modem will assert OSR to indicate to the DHQII that the call has been 
successfully answered and a connection established. 

NOTE 

On some older types of modem used on the PSTN, 
the opposite effect is also true. T he RI signal may be 
yery short, or it may not eyen occur if OT R was 
preYiously asserted. When this type of modem 
answers an incoming call, it asserts DSR almost 
immediately and deasserts RI at the Hne interface. 
Programs must therefore expect RI or DSR or OeD 
as the first da taset status change recein d from the 
modem when establishing a connection. 

As RTS was previously asserted, the modem's carrier will be placed on the line when DSR is asserted. 
When the modem has successfully placed its carrier on the line it will assert crS. This indicates to the 
DHQII that it can start to transmit data. If the incoming call is the result of a misdialed number, a 
carrier signal may never be received. To guard against this, the host starts a timer when it detects RJ or 
DSR. This is usually in the range 15 to 40 seconds, within which time the carrier must be detected. When 
the modem detects the remote modem's carrier signal on the line, it will assert OeD. This indicates to 
the DHQII that data is va lid o n the RXD line. 

The modem can now exchange data between the DHQ I I and the calling station for as long as OeD, 
DSR, and crs stay asserted. If any of these three signals disappears, or if RI is detected during normal 
transmission, a fault conditi on is indicated. A change of state of any of these signals causes an interrupt 
through the receive F I FO. 

The handling of the fault conditions now becomes country-specific, since some telephone systems 
tolerate a transient ca rrier loss, while others do not. In the USA it is usual to proceed with a call if carrier 
resumes within two seconds. In non-USA areas it is possible for telephone supervisory signals, such as 
dial-tone, to be misinterpreted by the modem as a resumption of carrier. In this case the host program 
would assume that the connection had been re-established to the original caller and would cause a 
' hung' channel. To prevent this, OTR should be deasserted immediately after the loss of DCD, crs, or 
DSR, to abort the connection. DT R should stay deasserted for at least two seconds, after which time a 
new call could be answered. 
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8.1 FWATING DEVICE ADDRFSSFS 

APPENDIX B 
FLOATING ADDRESSES 

On Q-bus systems a block of addresses in the top 4K words of address space is reserved for options with 
80ating device addresses. This range is from 17760010. to 1776377~. 

Options which can be assigned floating device addresses are listed in Table B·1. This table gives the 
sequence of addresses for both UNI BUS and Q-bus options. For example, the address sequences could 
be: 

DJII 
DHII 
DQII 
DUII/DUVII and so on. 

Having one Jist allows us to use one set of configuration rules and one configuration program. 

Table B-1 Floating Device Address Assignments 

Rank Device Size Modulus Address 
(Decimal) (Oclal) 

I DJII gap 4 10 17760010 
2 DHII gap 8 20 17760020 
3 DQII gap 4 10 17760030 
4 DUll, DUVII gap 4 10 17760040 
5 DUPII gap 4 10 17760050 

6 LKIIA gap 4 10 17760060 
7 DMCII/DMRII gap 4 10 17760070 
8 DZII/DZV II /DZSI I/ DZ32 4 10 ••• 17760100 

gap 
9 KMCII gap 4 10 17760110 
10 LPPII gap 4 10 17760120 

11 VMV21 gap 4 10 17760130 
12 VMV31 gap 8 20 17760140 
13 DWR70 gap 4 10 17760150 
14 RLlI, RLVII gap 4 10' 17760160 
15 LPAII-K gap 8 20 ' 17760200 

16 KWII·C gap 4 10 17760210 
17 VSV21 gap 4 10 17760220 
18 RXII /RX211 /RXVII /RXV21 4 10 ' 17760230 

gap 
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Table B-1 Floating Device Address Assignments (CoOl.) 

Rank Device Size 
(Decimal) 

Modulus 
(Octal) 

Address 

19 DRII-W gap 4 10 17760240 
20 DRII-8 gap 4 10·· 17760250 

21 DMPII gap 4 10 17760260 
22 DPVII gap 4 10 17760270 
23 IS811 gap 4 10 17760300 
24 DMVII gap 8 20 17760320 
25 DEUNA gap 4 10 ' 17760330 

26 KDA50/ UDA50/ RQDX3 gap 2 4' 17760334 
27 DMF32 gap 16 40 17760340 
28 KMSII gap 6 20 17760360 
29 VSIOO gap 8 20 17760400 
30 TU81 gap 2 4 17760404 

31 KMVII gap 8 20 17760420 
32 DHVII / DHUII /DHQII gap 8 20 17760440 

• The first device of this type has a fixed address. Any extra devices have a floating address . .. The first two devices of this type have a fixed address. Any extra devices have a floating address . ... The DZJ J·E and DZI J·F are treated as two DZlls . 

The address assignment rules are as follows. 

1. Addresses, starting at 17760010. for Q·bus systems, are assigned according to the sequence of 
Table B·1. 

2. Option and gap addresses are assigned according to the octal modulus as follows. 

• Devices with an octal modulus of 4 are assigned an address on a 4z boundary (the t ..... o 
lowest·order address bits = 0) 

• Devices with an octal modulus of 10 are assigned an address on a 10. boundary (tbt 
three lowest·order address bits ;c 0) 

• Devices with an octal modulus of 20 are assigned an address on a 20.) boundary (the 
four lowest-order address bits = 0) 

• Devices with an octal modulus of 40 are assigned an address on a 40. boundary (the five 
lowest-order address bits = 0) 

3. Address space equal to the device's modulus must be allowed for each device whicb is 
connected to the bus. 

4. A I-word gap. assigned according to rule 2, musl be allowed after the last device of each type. 
This gap could be bigger when rule 2 is applied to the following rank. 
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5. A I·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 Hoating addresses may have to be reassigned in agreement 
"'ith these rules. 

8.2 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: 

I. Each device occupies vector address space equal 10 'Size' words. For example, the DLVII·J 
occupies 16 words o f vector space. If its vector were 300 •• the next available vector would be at 
340,. 

2. There are no gaps, except those needed to align an octal modulus. 

Table 8--2 Floating Vector Address Assignments 

Rank De,-ice Size Modulus 
(Decimal) (Oclal) 

I DC II 4 10 
I TU58 4 10 
2 KLiI 4 10 •• 
2 DLlI-A 4 10 •• 
2 DLlI-B 4 10 •• 

2 DLVII-J 16 10 
2 DLVII , DLVII-F 4 10 
3 DPII 4 10 
4 DMII-A 4 10 
5 ON II 2 4 

6 DMII·BB/BA 2 4 
7 DH II modem control 2 4 
8 DRII -A, DRVII-B 4 10 
9 DRII -C, DRVII 4 10 

10 PA6 11 (reader + punch) 8 10 

II LPDII 4 10 
12 DT07 4 10 
13 OX II 4 10 
14 DLlI-C to DLVII-E 4 10 
15 OJ II 4 10 

16 DHII 4 10 
17 VT40 8 10 
17 VSVII 8 10 
18 LPSII 12 10 
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Table B-2 Floating Vector Address Assignments (Cont.) 

Rank Device Size Modulus 
(Decimal) (Octal) 

19 DQII 4 10 

20 KWII-W, KWVII 4 10 
21 DUll , DUVII 4 10 
22 DUPII 4 10 
23 DVII + modem control 6 10 
24 LKII-A 4 10 

25 DWUN 4 10 
26 DMCII /DMR I I 4 10 
27 DZII/DZSII / DZVII, DZ32 4 10 
28 KMCII 4 10 
29 LPPII 4 10 

30 VMV21 4 10 
31 VMV31 4 10 
32 VTVOI 4 10 
33 DWR70 4 10 
34 RLiI /RLVII 2 4 • 

35 TSII , TU80 2 4 • 
36 LPAII-K 4 10 
37 IP I I/ IP300 2 4 • 
38 KWII-C 4 10 
39 RXII / RX211 RXV II / RXV2 1 2 4 • 

40 DRII-W 2 4 
41 DR 11-8 2 4 • 
42 DMPII 4 10 
43 DPVII 4 10 
44 MLII 2 4 ••• 

45 IS811 4 10 
46 DMVII 4 10 
47 DEUNA 2 4 • 
48 KDA50/ RQDX3 2 4 • 
49 DMF32 16 4 

50 KMSII 6 10 
51 PCLlI-8 4 10 
52 VSlOO 2 4 
53 TU81 2 4 
54 KMV II 4 10 

55 KCT32 4 10 
56 lEX 4 10 
57 DHVI I/D H UII/DHQI I 4 10 
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Table fl..2 Floating Vector Address Assignments (Cont.) 

Rank 

58 
59 

60 
61 
62 
63 
64 
65 
66 

Device 

DMZ32/CPI32(async) 
CPI32(sync) 

QNA 
QVSS 
VS31 
LNVII 
QPSS 
QTA 
DSVII 

Size 
(Decimal) 

12 
12 

12 
4 
2 
2 
2 
2 
2 

• The first device or Ihis type has a fixed vector. Any ex tra devices have a Roating vector . 

" If a Klll or DLII is used as the console, it has a fixed vector . 

... MLI J is a MASSBUS device which can connect to UNIBUS via a bus adapter. 
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(Octal) 

4 
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4 
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4 
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START 

_-----O~A~U~T~O=O~~--------__{ SET 
_ TX.ENA 

OAUT0=1 

OAUTO=O 

NULL 
STATE 

XON RECEIVED 

OAUTO=O 

XON 
RCVD 

Figure C-I Transmi tted Data Flow Control 

XON 
RECEIVED 

XOFF 
RCVD 

Only characters without transmission errors are checked for XON and XOFF codes. The characters 
have their parity bit stripped before comparison. 

OTE 

For the automatic flow control to operate correctly, 
the terminal must also recognize and respond to 
How-control characters. 

The transmitted-data mode of flow control is enabled by setting OAUTO (bit 4 of the line control 
register), and is disabled by clearing it. The default for this mode is disabled. 

Received flow-control characters are processed in the same way as normal characters, and are placed 
into the receive FIFO. This is not affected by OAUTO, but these characters can be filtered out by setting 
DISAB.XRPT. If DISAB.XRPT is set, you do not need a routine in your software driver to filter 
flow-control characters from the data stream. 

C.3 CONTROL OF RECEIVED DATA 
Received-data How control is slightly more complicated than transmitted-data flow control. Therefort 
the two modes of received-data flow control are described separately. 

C.3.. Flow Control By The Level Of The Receive FIFO 
Occasiona lly, the program may not be able to empty the receive FIFO as fast as the received data is 
filling it. Because the program does not know how full the receive FIFO is, it cannot take action to 
prevent data loss. To overcome this problem, the DHQII can be programmed on a 'per channel' basis. 
When the receive FIFO becomes three-quarters full, an XOFF is sent to the channels from which data is 
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received. An XOFF character is then sent in response to every second received character, until the 
receive FIFO level drops below half full. An XON character is then transmitted. The operation of 
receive FIFO-level flow control is shown in Figure C-2. 

FIFO.CRIT=F 

CHAR 
RCVD 

SEND 
XON 

FIFO.C IAUTQ::zl 

FIFO.CRIT=T IAUTQ&() 

IAUTO=l 

IAUTO=O 

IAUTO ... 1 

IAUTO=O 

CHAR 
RCVD 

FIFO.CRIT=F 

HAR 
FIFO.CRIT::::tT RCVD 

NUll 
STATE 

CHAR 
RCVD 

SEND 
XOFF 

CHAR 
RCVD 

FIFO.CRIT:T 

FIFO.CRIT"'F 

SEND 
XON 

IAUTO=<> FIFO.CRIT- F 

NUll 
STATE 

Figure C-2 Receive FIFO-Level Flow Control 
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The receive FIFO-level ftow-control mode is enabled by setting IA UTO (bit I of the line control 
register), and disabled by clearing the bit. The default for this mode is disabled. If IAUTO is cleared 
after an XOFF is sen t, but before the receive FIFO level drops below half fuU, an XON is still sent. 

NOTE 

FIFO.cRlT is set (f) when the receh-e FIFO is being 
fiUed, and contains 192 characters. It is cleared (F) 
when receive FlFO reaches 127 characters as it is 
being emptied. 

C.3.2 Flow Control By Program Initiation 
Occasionally, the program itself may need to invoke flow con trol, for example, when host buffers 
become full. To allow this, the DHQII has a FORCE.XOFF bit (bit 5 of the line control register). When 
the FORCE.XOFF bit is set, the DHQII transmits an XOFF character for that channel. A further 
XOFF bit is transmitted for every second character received on the channel afterwards. An XON is sent 
when the FORCE.XOFF bit is cleared. Figure C-3 shows the opera tion of program-initiated flow 
control. The FORCE.XOFF bit is cleared by a DHQII reset sequence. 

FORCE.XOFF=1 

FORCE.XOFF:1 

CHAR RCVD 

SEND 
XQFF 

CHAR RCVD 

CHAR RCVD 

FQRCE.XOFF:O 

FORCE.XOFF=O 

Figure C-3 Program-Initia ted Flow Control 

NOTE 

If the program sets the FORCE.XOFF bit and then 
immediately clears it, the XOFF code may not be 
transmitted. This is because there is • delay of up to 
350 microseconds before the DHQ II detects the need 
to send an XOFF. If the conditions for sending an 
XOFF clear before within this time delay, no XOFF 
code will be sent. 
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C.3.3 Mixing The Two Types or Received-Dala Flow Control 
To calculate the effect of using the two modes, they should be logica lly ORed together; an XON will not 
be sent until both sources are inactive. An XOFF will be sent when FORCE.XOFF is set, even if 
FIFO-critical mode is active and an XOFF has already been sent on that channel. If the receive FIFO 
critical mode becomes active whilst FORCE.XOFF is set, then another XOFF is sent in response to the 
next m:eived character. 
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D.1 SCOPE 

APPENDIX D 
GLOSSARY OF TERMS 

This appendix contains a glossary of terms used in this manual and in other DIGITAL technical 
manuals In this series. The tenns are in alphabetical order for easy reference. 

D.2 GLOSSARY 
As:rncbronous. 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-a~er. A facility of a modem or tenninal to answer a call automaticallly . 

.\ato-60". Automatic flow conlrol. A method by which the DHQII controls the flow of data by 
means of special characters within the data stream. 

Backward channel. A channel which transmits in the opposite direction to the usual data flow . 
Normally used for supervisory or control signals. 

Bast address. The Q·bus address of the first (lowest) device register (CSR). 

8~tP. Background Monitor Program. 

CCIlT. Comite Consultatif International de Telephonie et de Telegraphie. An international 
standards committee for telephone, telegraph , and data communications networks. 

Dataset. Sec modem. 

OMA. Direct Memory Access. A method which allows a bus master to transfer data to or from system 
memory without using the host CPU. 

Duplex. A method o f transmitting and receivi ng on the same channel at the same time. 

ElA. Electrical Industries Association. An American organization with the same function as the 
COTI. 

FCC. Federal Communications Commission. An American organization which regulates and licenses 
communications equipment. 

FlFO. First In First Out. The term describes a register or memory from which the oldest data is 
removed first. 

floating address. An address assigned to an option which does not have a fixed address allocated. The 
address is dependent on other floating add ress 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 on other floating vector devices connected to the bus. 
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FRU. Field-Replaceable Unit. 

IC. Integrated Circuit. 

I/O. Input/Output. 

LSB. Least-Significant Bit. 

MMJ. Modified Modular Jack. 

Modern. 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 device which allows a number of inputs to share one common output. 

Null modem. A cable which allows two terminals which use modem control signals to be connected 
together directly. It is only possible over short distances. 

OCfART. A single Ie containing eight UARTs. 

PCB. Printed Circuit Board. 

Protocol. A set of rules which define the control and flow of data in a communications system. 

PSTN. Public Switched Telephone Network. 

Q-bus. A global term for a specific DIG ITAL bus on which the address and data are multiplexed. 

RAM. Random Access Memory. 

RFI. Radio Frequency Interference. 

ROM. Read Only Memory. 

Split-speed. A facility of a data communications channel which can transmit data at a different speed 
from the received data. 

UART. Universal Asynchronous Receiver Transmitter. A device. which converts between serial and 
parallel data, used for transmission and reception of serial asynehroPOus data on a channel. 

XOFF. A control code (23.) used to disable a transmitter. Special hardware or sofiware is needed for 
this function. 

XON. A control code (21.) used to enable a transmitter which has been disabled by an XOFF code. 
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Category 

Data/ Address 

Data Control 

Interrupt Control 

DMA Control 

System Control 

power Supplies 

Grounds 

Table E-I 

Signal 

BDALO.L - J.L 
BDAL2.L - 15.L 
BDALI6.L - 17.L 
BDALIS.L - 2J.L 

BDOUT.L 
BRPLY.L 
BDIN.L 

BSYNC.L 
BWTBT.L 

BBS7.L 

BIRQ.L 
BIAKI.L 
BIAKO.L 

BDMR.L 
BDMGI.L 
BDMGO.L 
BSACK.L 
BREF.L 

BINIT.L 

+5V 
+ 12 V 

GND 
GND 
GND 
GND 

APPENDIX E 
DHQll Q-BUS CONNECfIONS 

DHQI1 Q-Bus Connections 

Function Pin Number 

Data/Address Lines AU2 - AV2 
BE2 - BV2 
ACI - ADI 
BCI - BFI 

Data Output Strobe AE2 
Reply Handshake AF2 
Data Input Strobe AH2 
Synchronize Strobe AJ2 
Write Byte Control AK2 
1/0 Page Select AP2 

lot. Req. Level 4 AL2 
Int. Ack. Input AM2 
Int. Ack. Output AN2 

OMA Request ANI 
DMA Grant Input AR2 
DMA Grant Output AS2 
Bus Grant Acknowledge 8NI 
Refresh and Block Mode ARI 

Initialization Strobe ATI 

Dc volts AA2 - OA2 
Dc volts A02.802 

Ground Connections AC2 - OC2 
Ground Connections ATI - OT! 
Ground Connections AJI - BII 
Ground Connections AMI - BMI 

E-I 

--------------....... 



INDEX 

A 
Address, device, 2·3, B-1 

vector, 2·3, 2-5, B-3 

B 
Background monitor program, 3-30, 4-2, 4-3 
BC05L cables, 1·2, 1·6, 1·7, 2·2,4·1 
BC16C cables, 4·2 

C 
Cable concentrator, H3104, 2-2, 2-17 
Cables, BC05L, 1·2, 1·6, 1·7, 2·2, 4-1 

BCI6C, 4·2 
full modem, 2-21 
null modem, 2-20 

Data rates, 1-8, 3-11 
D 

DEC423, 1·1, 1·2, 1·6, 1·7, 1·8, 1·9, 1·10, 1·11, 
1·12,2-2,2·9, 2·10, 2·11, 2-13, 2·22, 4-1 

Device address, 2-3, B-1 
DHU11 Mode, 1·1, 1·3, 2-5, 2·6, 3-1, 3-13, 3-24 
DHV11 Mode, 1·1, 1·3, 2-5, 2-6, 3·1, 3-13, 3·24 
Diagnostics, 2·13. 3-4, 3-11, 3-41 

MicroPDP-ll,4-3 
MicroVAX n, 4-3 

Distribution panel, panel, 2-11, 2-17 
H3100, 2·22 
H3173A, 2·2, 2·20 

DMA, 3·20, 3·23, 3·35 
request, 2-8 

Driver, line, 1-10 

E 
EIA·232·D, 1·1, 1·2, 1·6, 1·7, 1-8, 1·9, 1·10, 

1·11,2·2,2·9,2·10,2-11,2·13,2-17,2-20, 
4-1, A·l 

F 
Full modem cables, 2·21 

H 
i3100 distribution panel, 2-22 
-13101 loopback connector, 2-2, 2-17, 4-2 
-13104 cable concentrator, 2-2, 2-17 
i3173A distribution panel, 2-2, 2·20 

Interface, serial, 1-9 
Interrupt request, 2-8 

Line driver, 1-10 
receiver, 1-10 

I 

L 

Loopback connector, HalOl, 2-2, 2-17, 4-2 

M 
MicroPDP-ll diagnostics, 4-3 
MicroVAX 11 diagnostics, 4-3 
Mode, 

DHU11, 1·1, 1·3, 2·5, 2-6, 3·1, 3-13, 3-24 
DHV11, 1·1, 1·3, 2-5,2-6,3-1, 3-13, 3·24 

Modem control, 1·2, 1·12, 3-27, A·l 
signals, 1·9, 2·19, 3-12, 3-13, A·l 
full, cables, 2-21 
null, cables, 2·20 
signals, 2·21 

Monitor, background, program, 3-30, 4-2, 4-3 

N 
Null modem cables, 2·20 

signals, 2·21 

o 
OCTART, 1·16 

p 
Panel , distribution, 2·11, 2-17 

H3100 distribution, 2·22 
H3173A distribution, 2·2, 2-20 

PSTN, A·2, A·3 

Q 
Q·bus, 1·2, 1-8, 1-12, 2-7 

Receiver, line, 1·10 
Request, DMA, 2-8 

interrupt, 2-8 

R 
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Self· test, 3-28, 4-2 
Serial interface, 1·9 

S 

Signals, modem control, 1-9. 2·19, 3-12, 3-13, 
A·1 

null modem. 2-21 
Switch packs, 1·2, 1·3, 2-3, 24, 2·5, 2-6 

V.10, 1·9 
V.24, 1·9, A·1 
V.28, 1·9 

v 

Vector address, 2·3, 2-5, B-3 

x 
X.26, 1·9 
Xoff, 1·2,3·25,3-26, 3-39, C·1, C·2, C·3, C4, 

C-5 
Xon, 1-2,3-25, 3·26, 3·39, Col, C-2. c-a, C4, 

C-5 
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