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Foreword 

This handbook is a reference guide for board-level microcomputers, memories, 
interfaces, and peripheral options that can be installed on the Q-bus. The book 
is divided into ten parts (listed below) and three appendixes. 

• Hut I: Introduction 

• Hut II: Microcomputers 

• Hut m: Memories 

• Hut IV: Multifunction Modules 

• Hut V: Asynchronous Communications Interfaces 

• Hut VI: Synchronous Communications Interfaces 

• Hut VII: Analog Interfaces 

• Hut VIII: Parallel Interfaces 

• Hut IX: Peripheral Interfaces 

• Hut X: Backplanes, Enclosures, and Expansion Cables 

Within P.nts II through IX each module is discussed separately in an individual 
chapter .. Following a brief description of the module, each chapter includes 
specification, configuration, and (where appropriate) cabling and cabinet kit 
information. The appendixes provide related information on configuration of a 
Q-bus system, on modules that are no longer marketed, and on chip kits. 

For more information on configuring Q-bus systems including summary charts 
on all Q-bus module products and configuration rules, refer to the Microcom­
puter Products Configuration Guide (order number EB-27318-68). 
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Chapter 1 • The Q-bus and Q-bus Modules 

• TheQ-bus 

System components, including the processor, memory, and peripherals, are 
interconnected and communicate with each other via the Q-bus. The form of 
communication is the same for all devices on the bus; instructions that commu­
nicate with memory can communicate with peripheral devices. Each device, 
including memory locations and peripheral device registers, is assigned an indi­
vidual byte or word address on the bus. 

Master/Slave Relationship 
Communication between devices on the bus is asynchronous. A master/slave 
relationship exists throughout each bus transaction. At any time, there is one 
device that has control of the bus. This controlling device is known as the bus 
master. The master device controls the bus while communicating with another 
device, known as the slave. The bus master (typically the processor or a direct 
memory access [DMA] device) initiates a bus transaction. The slave device 
responds by acknowledging the transaction in progress and by receiving data 
from, or transmitting data to, the bus master. Q-bus .control signals transmitted 
or received by the bus master or slave device must complete the sequence 
according to bus protocol. Thble 1-1 lists signals. 

The processor controls bus arbitration, determining which device becomes bus 
master at any given time. A typical example of this relationship is the processor, 
as master, fetching an instruction from memory, which is always a slave. Com­
munication on the Q-bus is interlocked so that for certain control signals issued 
by the master device, there must be a response from the slave in order to com­
plete the transfer. It is this master/slave signal protocol that makes the Q-bus 
asynchronous. The asynchronous operation precludes the need for synchro­
nizing with, and waiting for, clock pulses. 

Device Registers and Addresses 
The Q-bus reserves the top 4 K words of its address space for 110 and peripheral 
devices. This area is known as the 110 page. Digital implements some control­
lers at fixed addresses within this space; other controller addresses "float," based 
on a particular system's configuration. 
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~ripheral device addresses within the va page are decoded by each device 
itself. Each peripheral includes one or more device registers, accessible under 
program control in exactly the same manner as memory locations. These regis­
ters (generally known as control and status registers, or CSRs) contain all the 
necessary information to establish communications with the device. Additional 
data buffer registers (DBRs) are used for temporary storage of data to be trans­
ferred into and out of the processor. 

Interrupts and Device Priority 
The interrupt capability of the Q-bus allows any va device to temporarily sus­
pend (or interrupt) current program execution and divert processor operation 
to service the requesting device. Interrupts can be caused by devices connected 
to the Q-bus or by actions within the CPU itself. Those interrupts that originate 
within the CPU are called traps and are caused by programming errors, hard­
ware errors, special instructions, or maintenance features. 

When an interrupt request is received from the bus, the processor completes 
execution of the present instruction, saves the program counter (PC) and 
processor status (PS) words on the stack and acknowledges the interrupt. The 
highest priority device requesting interrupt service responds by inputting its 
interrupt vector address to the processor. The processor uses this vector 
address as a pointer to two memory locations containing the starting address 
(PC) and processor status (PS) of the device's internIpt service routine. Program 
control is transferred to the service routine. Once the service routine has com­
pleted execution, control is either returned to the previously interrupted pro­
gram or transferred to the service routine of the next device requestmg 
interrupt service. 

The Q-bus supports the following two methods of establishing device priority: 

• Distributed arbitration - priority levels are implemented on the hardware. 
When devices of an equal priority level request an interrupt, priority is given 
to the device electrically closest to the processor. 

• Ibsition-defined arbitration - priority is determined solely by electricalposi­
don on the bus. The closer a device is to the processor, the higher its J>riority. 

Q-bus Addressing 
The Q-bus supports 16-, 18-, or 22-bit addresses. However, processors and per­
ipherals having 22-bit addressing capabilities are completely PDP-ll software­
and hardware-compatible within the 18-bit or 16-bit limitation. Similarly, 18-bit 
addressing devices are compatible within the 16-bit limitation. This is true 
because of the manner in which peripheral devices are addressed within a 
Q-bus system. 
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As mentioned above, all peripheral device addresses are located within the 110 
page, regardless of the addressing mode of the bus. When the 110 page is 
addressed, the processor must assert the "bank 7 select" (BBS7) bus signal. All 
peripheral devices use this signal line during addressing rather than decoding 
the upper address bits. An asserted BBS7 signal always indicates an address in 
the 110 page, thereby enabling peripheral device addressing. 

It should be noted, however, that memories or 110 devices that are not capable 
of 22-bit addressing can generate or decode erroneous addresses if they are 
used in systems that implement 22-bit addressing. Such devices can be used in a 
22-bit system only if the size of the system is restricted to the address range of 
the device. 

For more detailed information on the Q-bus, refer to the PDP-II Architedure 
Handbook. 

Q-bus Signal and Pin Identification 
The Q-bus is based on the use of dual-height modules that plug into a 2-s10t bus 
connector. Each slot contains 361ines-18 each on the component and solder 
sides of the circuit board - making a total of72 contact pins carrying 72 individ­
ual signals. These contact pins are identified in the following fashion: 

• The two slots are designated A or B- matching rows A and B on the module 
(as shown in Figure 1-1). 

• The component side of the module is designated side 1 and the solder side is 
designated side 2. 

• The 18 pins on each side of each slot (or row) are identified using letters A 
through V (excluding G, I, 0, and Q). 

An actual pin identifier has the format "slot/pin/side." For example, pin AAI is 
the first pin of slot A, side 1; pin BF2 is the fifth pin of slot B, side 2; and pin BVI 
is the eighteenth pin of slot B, side 1. 

Thble 1-1 lists the bus pins, along with the mnemonic and description of their 
associated signals. 
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Pin 

AAl 

ABl 

ACl 

ADl 

SIDE 1 
COMPONENT SIDE l 

PIN BV1 

SIDE 2 
SOLDER SIDE 

Figure 1-1 • Dual-Height Module Contact Pin Identification 

Table 1-1 • Q-bus Signal and Pin Identifiers 

Mnemonic 

BIRQ5 

BIRQ6 

BDAL16 

BDAL17 

Description 

Interrupt Request Priority Level 5 

Interrupt Request Priority Level 6 

Extended address bit during addressing 
protocol; memory error data line during 
data transfer protocol 

Extended address bit during addressing 
protocol; memory error logic enable 
during data transfer protocol 

(continued on next page) 
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Table 1-1 • Q-bus Signal and Pin Identifiers (Cont.) 

Pin Mnemonic Description 

AEI SSPAREI Special Spare- not assigned or bused 
(Alt<!rnate + 5B) in Digital cable or backplane assem-

blies; available for user connection. 
Optionally, this pin can be used for + 5 
V battery ( + 5B) backup power to keep 
critical circuits alive during power fail-
ures. A jumper is required on Q-bus 
options to open (disconnect) the + 5B 
circuit in systems that use this line as 
SSPAREI. 

AFI SSPARE2 Special Spare-not assigned or bused 
in Digital cable or backplane assem-
blies; available for user connection. In 
the highest-priority device slot, the 
processor can use this pin for a signal to 
indicate its RUN state. 

AHI SSPARE3 and SRUN Special Spare-not assigned or bused 
(simultaneously) in Digital cable or backplane assem-

blies; available for user connection. An 
alternate SRUN signal can be connected 
in the highest-priority slot. 

A]I GND Ground - System signal ground and dc 
return 

AKI MSPAREA Maintenance Spares- normally con-
ALl MSPAREB nected together on the backplane at 

each option location (not a bused con-
nection) 

AMI GND Ground - System signal ground and dc 
return 

(continued on next page) 
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Pin 

ANI 

API 

ARI 

Table I-I • Q-bus Signal and Pin Identifiers (Cont.) 

Mnemonic 

BDMR 

BHALT 

BREF 

Description 

Direct Memory Access (DMA) Request 
- A device asserts this signal to request 
bus mastership. The processor arbi­
trates bus mastership between itself and 
all DMA devices on the bus. If the 
processor is not bus master (it has com­
pleted a bus cycle and BSYNC is not 
being asserted by the processor), it 
grants bus mastership to the requesting 
device by asserting BDMGO. The device 
responds by negating BDMR and 
asserting BSACK. 

Processor Halt - When BHALT is 
asserted for at least 25 microseconds, 
the processor services the halt interrupt 
and responds by halting nonnal pro­
gram execution. External interrupts are 
ignored but memory refresh interrupts 
in the LSI-II are enabled if W 4 on the 
M7264 and M7264-YA processor mod­
ules is removed and DMA request! grant 
sequences are enabled. The processor 
executes the ODT microcode and the 
console device operation is invoked. 

Memory Refresh - Asserted by a DMA 
device. This signal forces all dynamic 
MOS memory units requiring bus 
refresh signals to be activated for each 
BSYNCIBDIN bus transaction. It is also 
used as a control signal for block mode 
DMA. 

Note 

The user must avoid multiple DMA data transfers (burst or "hog" 
mode) that could delay refresh operation if using DMA refresh. 
Complete refresh cycles must occur once every 1.6 milliseconds if 
required. 

(continued on next page) 
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ASI 

ATI 

AUI 

AVI 

BAI 

BBI 

BCl 
BDI 
BEl 
BFI 
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Table 1-1 • Q-bus Signal and Pin Identifiers (Cont.) 

Mnemonic 

+ l2B or +5B 

GND 

PSPAREI 

+5B 

BDCOK 

BPOK 

SSPARE4/BDAL18 
SSPARE5/BDAL19 
SSPARE6/BDAL20 
SSPARE7/BDAL21 

Description 

+ 12 V dc or + 5 V Battery Backup 
Power to keep critical circuits alive dur­
ing power failures. This signal is not 
bused to BS 1 in all Digital backplanes. 
A jumper is required on all Q-bus 
options to open (disconnect) the 
backup circuit from the bus in systems 
that use this line at the alternate voltage. 

Ground - System signal ground and dc 
return 

Spare-not assigned; customer usage 
not recommended. Prevents damage 
when modules are inserted upside 
down. 

+ 5 V Battery fuwer- Secondary + 5 
V power connection. Battery power can 
be used with certain devices. 

dc Power OK - Power supply-generated 
signal that is asserted when there is suf­
ficient dc voltage available to sustain 
reliable system operation. 

fuwer OK-Asserted by the power sup­
ply 70 milliseconds after BneOK is 
negated when ac power drops below 
the value required to sustain power 
(approximately 75 percent of nominal). 
When BPOK is negated during proces­
sor operation, a powerfail trap sequence 
is initiated. 

Special Spares (in l8-bit Q-bus) - Not 
assigned. Bused in 22-bit cable and 
backplane assemblies; available for user 
connection. (Caution: These pins may 
be used as test points by Digital in some 
options.) 

Address Lines <21: 18> (in 22-bit Q­
bus). Currently not used during data 
transfers. 

(continued on next page) 
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Table I-I • Q-bus Signal and Pin Identifiers (Cont.) 

Pin Mnemonic Description 

BHl SSPAREB Special Spare- Not assigned or bused 
in Digital cable and backplane assem-
blies; available for user connection. 

BJI GND Ground - System signal ground and dc 
return 

BKl MSPAREB Maintenance Spares- Normally con-
BLI MSPAREB nected together on the backplane at 

each option location (not a bused con-
nection). 

BMl GND Ground - System signal ground and dc 
return 

BNl BSACK This signal is asserted by a DMA device 
in response to the processor's BDMGO 
signal, indicating that the DMA is bus 
master. 

BPI BIRQ7 Interrupt Request Priority Level 7 

BRI BEVNT External Event Interrupt Request-
When this signal is asserted, the proces-
sor responds by entering a service rou-
tine via vector address 100. A typical 
use of this signal is a linetime clock 
interrupt. 

BSI +12B + 12 V dc Battery Backup Ibwer- not 
bused to AS 1 in all Digital backplanes 

BTl GND Ground - System signal ground and dc 
return 

BUI PSPARE2 Spare- Not assigned; customer usage is 
not recommended. If a module is using 
- 12 V (on pin AB2) and if the module 
is accidentally inserted upside down in 
the backplane, - 12 V dc appears on 
this pin. 

BVI +5V + 5 V Ibwer- Normal + 5 V dc system 
power 

AA2 +5V + 5 V Ibwer- Normal + 5 V dc system 
power 

(continued on next page) 
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AB2 

AC2 

AD2 

AF2 

AF2 

AH2 
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Table 1-1 • Q-bus Signal and Pin Identifiers (Cont.) 

Mnemonic 

-12V 

Description 

- 12 V Power-Optional - 12 V dc 
power for devices requiring this voltage 

Note 

LSI-II modules that require negative voltages contain an inverter 
circuit (on the module) which generates the required voltages. 
Hence, -12 V power is not required with Digital-supplied 
options. 

GND 

+12V 

BOOUT 

BRPLY 

BDIN 

Ground - System signal ground and dc 
return 

+ 12 V Power- 12 V dc system power 

Data Output - When asserted, BOOUT 
implies that valid data is available on 
BDAL <0:15> and that an output 
transfer, from the bus master device, is 
taking place. BOOUT is deskewed with 
respect to data on the bus. The slave 
device responding to the BOOUT signal 
must assert BRPLY to complete the 
transfer. 

Reply- BRPLY is asserted in response to 
BDIN or BOOUT and during IAK trans­
actions. It is generated by a slave device 
to indicate that it has placed its data on 
the BDAL bus or that it has accepted 
output data from the bus. 

Data Input- Used for two types of bus 
operations. 

When asserted at the same time as 
BSYNC, BDIN signals an input transfer 
to the current bus master and requires a 
response (BRPLY). The master device 
must deskew input data from BRPLY. 

When asserted without BSYNC, BDIN 
signals an interrupt operation. 

(continued on next page) 
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Table I-I • Q-bus Signal and Pin Identifiers (Cont.) 

Pin 

AJ2 

AK2 

AU 

AM2 
AN2 

Mnemonic 

BSYNC 

BWTBT 

BIRQ4 

BIAKI 
BIAKO 

Description 

Synchronize - BSYNC is asserted by the 
bus master device to indicate that it has 
placed an address on BDAL<O: 17>. 
The transfer continues until BSYNC is 
negated. 

WritelByte-BWTBT is used in two 
ways to control a bus cycle: 

It is asserted at the leading edge of 
BSYNC to indicate that an output 
sequence (rather than an input 
sequence) is to follow. 

It is asserted during BOOUT (in a 
DAIDB bus cycle) for byte addressing. 

Interrupt Request Priority Level 4 - A 
level 4 device asserts this signal when its 
interrupt enable and interrupt request 
flip-flops are set. If PS<7> is 0, the 
processor acknowledges the request by 
asserting BDIN and BIAKO. 

Interrupt Acknowledge - In accor­
dance with interrupt protocol, the 
processor asserts BIAKO to acknowl­
edge receipt of an interrupt. The bus 
transmits this to BIAKI of the device 
electrically closest to the processor. This 
device accepts the interrupt acknowl­
edge under two conditions: 

( 1) The device requested the bus by 
asserting BIRQx, and (2) the device has 
the highest-priority interrupt request on 
the bus at that time. 

If these conditions are not met, the 
device asserts BIAKO to the next device 
on the bus. This process continues in a 
daisychain fashion until the device with 
the highest interrupt priority receives 
the interrupt acknowledge signal. 

(continued on next page) 
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Table 1-1 • Q-bus Signal and Pin Identifiers (Cont.) 

Pin Mnemonic Description 

AP2 BBS7 Bank 7 Select - The bus master asserts 
this signal to reference the 110 page 
(including that portion of the 110 page 
reselVed for nonexistent memory). The 
address in BDAL <0: 12> is the address 
within the 110 page. 

AR2 BDMGI Direct Memory Access Grant - The 
AS2 BDMGO bus arbitrator asserts this signal to grant 

bus mastership to a requesting device, 
according to bus mastership protocol. 
The signal is passed from the arbitrator 
(as BDMGO), through the bus, to 
BDMGI of the device electrically closest 
to the processor. This device accepts the 
grant only if it requested the bus by 
asserting BDMR If not, the device 
passes the grant to the next device on 
the bus. The process continues until the 
requesting device acknowledges the 
grant. 

AT2 BINIT Initialize- This signal is used for system 
reset. When BINIT is asserted, all 
devices on the bus are required to 
return to a known, initial state (i.e., all 
registers and logic are set to zero). Any 
exceptions should be completely docu-
mented in programming and engineer-
ing specifications for the device. 

AU2 BDALO Datal Address Lines - These two lines 
AV2 BDAL1 are part of the 16-line dataladdress bus 

over which address and data informa-
tion are passed. (See BDAI2 through 
BDAL15.) 

BA2 +5V + 5 V Power- Normal + 5 V dc system 
power 

BB2 -12V -12 V Power-Optional -12 Vdc 
power for devices requiring this voltage. 

(continued on next page) 
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Thble 1-1 • Q-bus Signal and Pin Identifiers (Cont.) 

Pin Mnemonic Description 

BC2 GND Ground - System signal ground and dc 
return 

BD2 +12V + 12 V Ibwer-12 V dc system power 

BEl BDAl2 Data/ Address Lines - These 14 lines 
BF2 BDAL3 are part of the 16-line data/address bus 
BH2 BDAL4 over which address and data informa-
BJ2 BDAL5 tion are passed. Address information is 
BK2 BDAL6 first placed on the bus by the bus 
BI2 BDAL7 master device. The same bus lines are 
BM2 BDALB then used for the actual data transfer. 
BN2 
BP2 
BR2 
BS2 
BT2 
BU2 
BV2 

BDAL9 
BDALlO 
BDALll 
BDAL12 
BDAL13 
BDAL14 
BDAL15 

Note 

All of the above signals are asserted LOW, with the exception of 
BOCOK and BPOK that are asserted HIGH. 
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• Specifications 

Individual module specifications are included in each module chapter. These 
specifications include (at least) the following characteristics: 

• Identification 

The module identification is the number assigned to each module. This num­
ber is printed on the module handle and can be used as a quick reference to 
determine what specific options are installed in a given system. 

• Size 
Q-bus-compatible modules are standardized as either dual- or quad-height 
modules. The standard dimensions for each size module (shown in Figure 
1-2) are as follows: 

Dual: 13.2 cm (5.2 in) high 
22.8 cm (8.9 in) long 
1.27 cm (0.5 in) thick 

Quad: 26.5 cm (10.5 in) high 
22.8 cm (8.9 in) long 
1.27 cm (0.5 in) thick 

• Ibwer Requirements 

The power requirements specify the power used by the option when con­
nected to the Q-bus backplane. These requirements are used to determine 
the total power supply loading within a single system. 

• Bus Loads 

The bus loads for ac and dc loading are provided so that the user can calculate 
the total loading for the system. The dc load is a measure of the leakage cur­
rent a module's bus signal lines draw when high (undriven). One dc load is 
nominally 210 ,...A. The ac load is a measure of the capacitance a module adds 
to the bus signal lines. One ac load is 9.35 pF. 



5.187+.018:-1 10.457+.
015 

(DOUBLE'~~T.) (QUAD H~?P.) .1 

8.000_ 

NOTES: 

DIMENSIONS GIVEN IN INCHES 
DIMENSIONS DENOTED BY • ARE FOR 
MAX. USEABLE CIRCUIT AREA 

. 219 1 5.250~ 
±.010--l 

~°Wt1 - tj+ ±.01O 

+1+ 
+11 ~ f~:~ HANDl HOL~ 

~ 100m. 

UNLESS OTHERWISE SPECIFIED ALL 
DIMENSIONS ARE ± .005 in 

, 
8.430±·01O 
(EXT. LGTH.) •• 

.156 
±.01O 

2.312· 
(SINGLE HGT.) 

\ 

7.438· 
(EXT. LGTH.) 

-4,------.....:..+-+~- + I + + + -----I----:!:. 
5.062· 

I+----~(DOUBLE HGT.)--l 10.312· 
I+--------.jl-------+--(QUAD. HGT.) I .1 

3.938· 
(STD. LGTH.) 

2.125 TYP. 
(17 EQUAL SPACES) 

FiQure 1-2 • O-bus Module Dimensions 

BOTTOM OF FINGERS 
TO TOP OF HANDLE 
8.94±·01O (EXT. LGTH.) 
5.50±·010 (STD. LGTH.) 

...... 

...... 
-I:.. 

~ 
'" 10 
~ 
~ 

~ 
~ 
~ 
~ 

~ 
~ ..., 



.1-15 

Most Q-bus modules are designed to operate within the environmental 
specifications listed in 'Thble 1-2. Any module characteristics that do not 
meer or that exceed this ret of specifications are listed in the individual mod­
ule chapters. 

Thble 1-2 • Q-bus Environmental Specifications 

Temperature 

Storage 
Operating 

-40°C to 66°C (-40°F to 150°F) 
5°C to 60°C (41°F to 140°F) 

Note 

The module must be brought into the operating environment and 
be allow~d to stabilize at the operating temperature for a mini­
mum of 5 minutes before operating. 

Relative Humidity 

Storage 
Operating 
Wet bulb temperature 
Dew point 

Altitude 

Storage 
Operating 

10% to 90%, noncondensing 
10% to 90%, noncondensing 
28°C (82°F) maximum 
2°C (36°F) minimum 

Up to 15 km (50,000 ft) 
Up to 15 km (50,000 ft) 
(90 mm mercury minimum) 

Note 

Lower the maximum operating temperature by one Celsius degree 
(1.8 Fahrenheit degrees) for each 305 m (1,000 ft) of altitude 
above 2.4 km (8,000 ft). 

Air Quality Air must be noncaustic. 

(continued on next page) 
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18ble 1·2 • Q·bus Environmental SpeCifications (Cont.) 

Airflow (operating) There must be enough airflow to limit 
the input to output temperature rise 
across the module to five Celsius 
degrees (nine Fahrenheit degrees) 
when the input temperature is 60°C 
(140°F). 

For operation below 55°C (131°F), 
there must be enough airflow to limit 
the input to output temperature rise 
across the module to 10 Celsius 
degrees (18 Fahrenheit degrees) 
maximum. 

Note 
These are design limits. Lower temperature limits will help 
increase the life of the module. 

• Cabling and Cabinet Kits 
Digital has implemented a design for shielding cabinets and cabling to reduce 
the potential of electromagnetic interference from computer devices. This new 
system is made up of three parts: 

• A shielded CPU enclosure and an internal cable that originates at the option 
module or controller. 

• A shielded 110 connection panel that joins the internal and external cables 
and provides the transition between option modules and externally con­
nected devices. 

• An external cable that attaches to the peripherals. 

The 110 connection panel completes the shielding envelope and provides the 
filtering necessary to contain potential radio frequency interference within the 
cabinet. All cables entering or exiting the cabinet must do so via the I/O connec­
tion panel. (See Figure 1-3.) 

Where appropriate, each module chapter contains information concerning 
available cabinet kits and external cables for use with the module. 
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LJ:::JJ:======:S;::..u } I/O CONNECTION PANEL 

POWER CONTROLLER 

Figure 1-3 • Cabling and Cabinet Kits 









Chapter 2 • Introduction to Microcomputers 

The Digital Q-bus microcomputer family consists of a set of compatible proces­
sors that use a common architecture and a common instruction set. These 
processors are connected to the Q-bus backplane as a subsystem that executes 
programs and arbitrates usage of the Q-bus for peripherals. 

Note 

The KXTll-CA is unique among the processors listed here. While 
it implements the Q-bus specifications as a bus slave, it is incapa­
ble of arbitrating the bus. As a DMA device, however, it can 
become bus master to transfer data when the arbiter grants the 
bus. In this mode it serves as an intelligent peripheral or as an 110 
processor module (lOP). It can also be used as a single-board com­
puter (SBC) in a stand-alone fashion. 

Features common to all Q-bus microcomputers include the following: 

• The PDP-11 instruction set, providing powerful and convenient 
programming. 

• Direct addressing of 16-bit words or 8-bit bytes, providing flexibility in defin­
ing data structures. 

• Twelve addressing modes for specifying operands, permitting absolute, 
deferred, autoincrement, autodecrement, and index register references. 

• Six general purpose and two special purpose internal registers for use as accu­
mulators and for operand addressing, providing flexible programming 
techniques. 

• Stack processing, providing convenient handling of structured data, subrou­
tines, and interrupts. 

• Byte-oriented instructions, permitting efficient processing of 8-bit characters 
without the need to rotate, swap, or mask. 

• Q-bus interface, allowing communication with all Q-bus compatible 
products. 

• Direct memory access (DMA), allowing peripherals to access memory with­
out interrupting processor operation. 
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• Vectored interrupts, providing fast interrupt response without device polling. 

• Ibwerfaillautorestart hardware that detects and protects against ac power 
fluctuations. 

• Compact, modular component design, providing versatile packaging and 
allowing systems to be configured and upgraded easily. 

• Asynchronous bus operation, allowing processor and system components 
(memory and peripherals) to run at their highest possible speeds. 

Additional features available on sdected Q-bus microcomputers include the 
following: 

• anT console emulator, providing ease of debugging. 

• Recognition of memory parity errors during every data-in bus cycle providing 
overall system integrity. 

• The extended integer instruction set (EIS) and the floating-point instruction 
set (FPll on processors such as the KDJll-A or the KDFll with KEFll), pro­
viding fixed and floating-point hardware arithmetic. 

• Multilevd interrupt bus structure, allowing the priority of bus operation for 
each levd to be conveniently determined by their physical locations on the 
bus. 

• Extended addressing to support more users per system and provide 
increased system performance. 

• Memory management, allowing rdocation and protection needed in mul­
titask environments. 

• Built-in expansion capability, eliminating the need for an expander box. 

• Line-frequency clock, providing the system with timing information at fixed 
intetvals. 

• Ibwerup self-test diagnostics to provide assurance of proper module 
operation. 

See the PDP-11 Architecture Handbook for a detailed discussion of these and 
other features. 

There are five board-Ievd Q-bus microcomputers. Table 2-1 summarizes the 
features of each of these processors. 



Table 2-1 • Board-Level Microcomputer Summary/Comparison Chart 

LSI· 11/23 LSI· 11/23 + LSI· 11173 FALCON + I/OPROC 
KDF11-AA KOFll-BA KPJll-AA KXT11·AB KXT11-CA 

Q-bus addressing 22-bit 22-bit 22-bit 16-bit 22·bit 

Memory capacity 4 Mbytes 4 Mbytes 4 Mbytes 64 Kbytes 64 Kbytes 

Memory management yes yes yes no no 

Q-bus interrupts 4-level 4-level 4·level I-level not applicable 

FIS instruction set no no no no no 

FP 11 instruction set optional optional yes no no 

EIS instructions yes yes yes no no 

Memory parity check yes yes yes no no 

Line-frequency clock no yes no yes yes 

Self-test diagnostics no yes no no yes 

Expansion capability yes yes yes yes no 

Onboard serial I/O no 2 ports no 2 ports 3 ports 

Onboard parallel I/O no no no 24-line 20-line 

Onboard memory no no no yes yes 

Onboard cache no no yes no no 

OOT microcode yes yes yes no no 

OOT firmware no no no yes yes N 
\... 



, I 



Chapter 3 • KDFll-AA LSI-11/23 Microcomputer 

The LSI-11/23 microcomputer (KDF11-AA) is capable of addressing up to four 
megabytes of main memory. It offers memory management (the KTF11-AA), a 
microcoded FPll floating-point instruction set (the KEFll-AA) , and a floating­
point accelerator module (the FPF11) as options. The KEF11-AA and the FPF 11 
options are mutually exclusive; only one can be installed at a time. Thble 3 -lUsts 
the available LSI-H/23 configurations. 

Model Number 

KDFI1-AC 

KDFll-AA 

KDFll-HI< 

KDFll-LK 

KEFll-AA 

KTFll-AA 

• Specifications 

Identification 

Size 

Table 3-1 • LSI-11l23 Configurations 

Description 

LSI-11123 CPU without memory management, one dual 
module 

LSI-ll/23 CPU with memory management, one dual mod­
ule; includes KDFll-AC, KTFll-AA 

LSI-ll/23 CPU, 256-Kbyte RAM, five dual modules; 
includes KDFll-AA, (4) MSVll-DD 

LSI-ll/23 CPU, 256-Kbyte parity memory, two dual mod­
ules; includes KDFll-AA, MSVll-LK 

Floating-point option for KDF11-AA, one 40-pin package 

Memory management option for LSI-11/23 CPU, one 
40-pin package 

M8186 

Dual 

Power Requirements + 5 V ± 5%,2.0 A (typical) 

Bus Loads 
ac 
dc 

3.2 A (maximum) 
+ 12 V ±5%, 0.2 A (typical) 

2.0 
1.0 

0.6 A (maximum) 
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Performance* 

Worst Case 

Typical 

Interrupt SeIVice Tnne 

DMALatency 

55.7 microseconds (for infrequently 
used instructions); 10.8 microseconds 
(for more frequently used group) 

6.0 microseconds 

8.2 microseconds 

3.49 microseconds (worst case) 

*Tuning (Based on 300-nanosecond CPU microcyde time) 

Interrupt Latency (based on MSV II-D without parity, add 500 ns worst case with parity) 

• Related Documentation 

Document TItle 
KDFll-AA User's Guzde 
LSI-11123 Processor Configuration Sheet 
LSI-11123 Data Sheet July 1981 

Order Number 
EK-KDFll-UG 
EK-KDFAA-CG 
ED-2136-20 
ED-18325-53 
EH-17898-20 
MP-00734-00 

LSI-II123 High Performance (KDFll-AA) 
LSI-11123 (PDP-11/23) Reference Card 
Fidd Maintenance Print Set 

• Configuration 

Several jumpers on the processor module provide user-sdectable features. 
Table 3-2 lists the jumper configurations. Figure 3-1 shows the Rev A board 
jumper locations, and Figure 3-2 shows the Rev C board jumper locations. 
Jumpers not discussed are reserved for use by Digital and should not be used. 

Jumper 

WI 

W2 

W4 

W5,W6 

W7 

Table 3·2 • LSI-1l/23 Jumper Configurations 

Name In Out 

Master clock 

Reserved for 
Digital use 

Event line enable 

Ibwerup mode 
sdector 

Halt/trap option 

Enable internal Do not remove-
master clock manufacturing use 

only 

Factory-installed Do not remove 

Disabled Enabled 

See text See text 

'frap to 108 on halt Enter console ODT 
on halt 

(continued on next page) 
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Table 3-2 • LSI-H/23 Jumper Configurations (ConL) 

Jumper Name In Out 

W8 Conventional Fbwerup to boot- Fbwerup to boot-
bootstrap start strap address strap address 
address, enable if 1730008 selected by 
powerup mode 2 is jumpers W9-W15 
selected 

W9-W15 User-selectable See text See text 
bootstrap starting 
address for power-
up mode 2 

W16 Reserved for Must be installed Do not remove 
Digital use 

W17 Reserved for Must be installed Do not remove 
Digital use 

W18 Wakeup circuit Disabled Enabled 
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E57 E48 E39 

0--<> 
W18 

01 

~W19 

E31 o----Q 
W17 

00 (!) ...J 
21- ~~ ~~ «I-

I~ 
00 o~ ...JQ. 
u. u 

o----QW15 
W140--<> 

o----QW13 
W120--<> 

o--<>W11 
W10o----Q 

o--<>W9 
W80--<> 

o--<>W7 
W60--<> W4 

O--<>W5 0--<> 

IW1 

W2 
C>----<l W3 

H 
8 

Figure 3-1 • LSI-ll123 Jumper Locations (Rev. A) 



+D+W18 
'--.............. REO JUMPER WIRE 

E57 E48 E39 E31 

~~ 
(!) ..J 
Zt- ~~ ~~ <t-
OO O~ ..JCL. 
U. U 

o--oW15 
W140--0 

o--oW13 
W120--0 

O--OW11 
W100--0 

O--OW9 
W80--0 

o--oW7 

BYPASSES 01 

W1 
0--0 

W60--0 W4 
O--OW5 0--0 

o--oW16 
o--oW17 

Figure 3-2 • LSI-11123 Jumper Locations (Rev. C) 

Master Oock - WI 

3-5 

The intemal13.8 MHz oscillator is disconnected from the clock. circuitry if WI 
is removed. This jumper is used by Digital manufacturing and is not to be 
removed by the user. 

Event Line - W4 
The bus signal BEVNT causes the event line flip-flop to be set. When the 
processor enters the service state, the request will be honored if the PS 
<07:05> is5 or less. (BEVNT is a level 6 interrupt.) This causes the microcode 
to clear the request flip-flop and trap to the line clock vector (location 1008), H 
W4 is inserted, the request flip-flop is disabled and therefore the BEVNT signal 
is disabled. In most cases, users would disable BEVNT, which is normally used 
as a 60 Hz realtime clock, if they have a programmable clock on the Q-bus. 
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Powerup Mode Selection - W5 and W6 
Four powerup modes are available for user selection. Selection is made by 
removal or insertion of jumpers W5 and W6 as shown in the following table. 

Mode Name W6 W5 

° PC@24,PS@26 R R 
.1 Console aDT R I 
2 Bootstrap I R 
3 Extended Microcode I I 

I = jumper installed; R = jumper removed. 

Only the powerup mode is affected - not the powerdown sequence. The fol­
lowing subsections describe the sequence of events after executing common 
powerup, when selecting each of the four modes. The state of bus signal BHALT 
is significant in powerup mode operation. '!able 3 -3 lists powerup mode console 
printout. 

Table 3-3 • LSI·H/23 Console Po"'erup Printout (or Display) 

Mode BHALT Unasserted BHALT Asserted 

o 

2 

3 

Processor will execute program 
using contents of location 24 as 
the PC value. 

Terminal will print out a ran­
dom 6-digit number-the con­
tents of the program counter. 

Processor will execute program 
at location 1730008.* 
No printout at terminal. t 

Terminal will print out contents 
of memory location 24. 

Terminal will print out a ran­
dom 6-digit number-the con­
tents of the program counter. 

Terminal will print out 173000.* 

No printout at terminal.+ 

* Normal mode for use with the MXVll options.IT jumpers W15 through W9 are used, 
that address will be printed. 

t IT mode 3 is selected and user microcode is not implemented, the processor will trap to 
memory location 10 and start program execution using the contents of location 10 as 
the PC value and the contents of location 12 as the PS value. 

:j: The terminal printout will consist of six octal digits as specified in the table, followed by 
a carriage return, line feed, and "@" prompt character in all cases. 

• POWERUP MODE ° (PC @24, PS @26) 
This mode causes the microcode to fetch the contents of memory locations 
248 and 26s and loads their contents into the PC and PS, respectively. The 
microcode then examines BHALT. If BHALT is asserted, the processor enters 
console aDT mode. If BHALT is not asserted, the processor begins program 
execution by fetching an instruction from the location pointed to by the Pc. 
This mode is useful when the power-faillautorestart capability is desired. 
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• POWERUP MODE 1 (CONSOLE ODT) 
This mode causes the processor to enter console ODT mode immediately after 
powerup, regardless of the state of any service signals. This mode is useful in a 
program development or hardware debug environment, giving the user imme­
diate control over the system after powerup. 

• POWERUP MODE 2 (USER BOOTSTRAP STARTING ADDRESS 
SHOWN BY WB-W15) 
This mode causes the processor to generate a bootstrap starting address inter­
nally by looking at jumpers WB through W15. This address is loaded into the 
PC. The processor sets the PS to 3·10s (PS <07:05> = 7s) to inhibit interrupts 
before the processor is ready for them. IT BHALT is asserted, the processor 
enters console ODT mode. IT not, the processor begins execution by fetching an 
instruction from the location pointed to by the PC. This mode is useful for tum­

key applications where the system automatically begins operation without oper­
ator inteJ.Vention. 

• POWERUP MODE 3 (USER MICROCODE- FOR FUTURE USE) 
This mode causes the microcode to jump to optional control chip 37 s, location 
76s, and begin microcode execution. This mode is reselVed for future Digital 
use and is not recommended for customer use. IT it is erroneously selected, the 
processor will treat it as a reserved instruction trap to location lOs. 

HaltI1iap Option - W7 
IT the processor is in kernel mode and decodes a HALT instruction, BPOK is 
tested. IT BPOK is negated, the processor will continue to test for BPOK. The 
processor will perform a normal powerup sequence if BPOK becomes asserted 
sometime later. ITBPOK is asserted after the HALT instruction decode, the halt! 
trap jumper (W7) is tested. IT the jumper is removed, the processor enters 
console ODT mode. IT the jumper is installed, a trap to location lOs will occur. 

Note 

In user mode, a HALT instruction execution always results in a 
trap to location lOs. 

This feature is intended for situations, such as unattended operation, in which 
recovery from erroneous HALT instructions is desirable. 
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Starting Address 1730008 - W8 
When powerup mode 2 is selected, the processor examines jumper W8 to 
detennine the starting address for program execution. If W8 and a compatible 
bootstrap module are installed in the system, the microcode will begin execu­
tion at 1730008 (the conventional starting address for Digital systems). IfW8 is 
removed, a trap to 48 (nonexistent address) will occur. If W8 is removed, the 
processor looks 3t jumpers W9 through W15 for the starting address. 

Selectable Starting Address - W9through W15 
If the user wishes to start execution from an address other than 1730008, 

jumpers W9 through W15 can be used to specify the high byte < 15 :09> of the 
starting address. Jumpers W15 through W9 correspond to address bits 
< 15 :09>, respectively. Bits <08:00> of the starting address are set to 0 by the 
processor. Jumpers are installed for logic I, removed for logic o. The starting 
address can reside on any 256-word boundary in the lower 32 Kbytes of mem­
ory address space. 

• Memory Modules 
Several memory modules are available for use in LSI-I 1/23 systems. However, 
modules such as MSVII memory modules that p.erfonn memory refresh locally 
are required, because the LSI-11/23 does not perfonn memory refresh itself. 
Other memories will work if provision is made for refresh with some other bus 
option. However, this will degrade system performance and is not 
recommended. 

• Peripheral Options 
DMA peripherals should be installed with the faster throughput devices physi­
cally closest to the processor and slower ones farther away. The user must 
ensure that faster devices have adequate access to the bus; otherwise, data drop 
errors may occur. 

Interrupt -driven peripherals can be installed in one of the following ways. If all 
peripherals use the single-level scheme, they must be installed with faster inter­
rupting devices physically closest to the processor. All current Digital Q-bus 
peripheral devices use this method. Future peripheral devices, or customer­
designed devices, can take advantage of the new 4-level interrupt scheme. With 
this scheme, peripherals that are designed to perfonn distributed interrupt 
arbitration, and that are on different interrupt levels, can be installed in any 
order. Multiple peripherals on the same request level and peripherals that do 
not perfonn distributed arbitration must be installed with the highest priority, 
or faster, devices closest to the processor. 
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• Floating-Point Options 

Two floating-point options are available, the KEFll-AA and the FPFll. These 
are described below. 

KEFll-AA Floating Point Option 
The KEFll-AA is a microcoded FPll instruction set that resides in two chips on 
one 40-pin package that mounts on the CPU board. This option provides the 
same features as the FPFll floating-point processor described below, but oper­
ates at a slower speed. 

FPFll Floating-Point Processor Option 
The FPFll floating-point processor is a hardware option designed to operate 
with the LSI-11/23 or the LSI -11123-PLUS central processor units to execute all 
46 arithmetic operations of the FPll floating-point instruction set. The FPFll, 
contained in one quad-height module, executes instuctions six times faster than 
the KEFll-AA. The KEFll-AA and the FPFll options are mutually exclusive. 

For a complete list of the 46 floating-point instructions implemented by the 
floating-point processor, refer to the PDP-ll Architecture Handbook. 

Specifications 
Identification 
Size 

M8188 
Quad 

Ibwer Requirements + 5 Vdc, 5.5 A (typical) 

Bus Loads 

Related Documentation 
Document nde 

None 

FPFll Floating-Point Processor Technical Manual 
FPFll Field Maintenance Print Set 

Configuration 

7.5 A (maximum) 

Order Number 
EK-FPFll-TM 
MP-01285-00 

When installed in the backplane slot adjacent to the LSI-11/23 or LSI-11/23-
PLUS CPU (as illustrated in Figures 3 -3 and 3-4), the FPF 11 becomes an integral 
part of the CPU. The module connects to the CPU by a ribbon cable that plugs 
into the socket normally designated for the optional KEFll-AA floating-point 
processor chip. The FPFll receives only power, not signals, from the back­
plane. The module operates from a single + 5.0 Vdc source. The FPFll also 
receives + 12 V dc over the ribbon cable that plugs into the floating -point chip 
socket on the processor. This option is independent of the type of bus used by 
the processor. The FPFll does not connect to the system bus, and has no effect 
on bus loading. 
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Before installing the FPF 11, run system diagnostics to verify that the system 
receiving the option is working properly. Then, to ensure proper bus grant con­
tinuity, configure the jumper:> as indicated in Table 3-4. Refer to Figure 3-5 for 
the locations of the jumpers on the FPF 11. 

ROW 1 
ROW 2 
ROW 3 
ROW 4 

I I 
SLOTA I SLOT B SLOTC I SLOT 0 

CPU 
FPF11 M8188 

OPTION 3 OPTION 4 
OPTION 6 OPTION 5 

VIEW IS FROM MODULE SIDE OF CONNECTORS 

Figure 3-3 • FPFII Module in LSI-11123 System 

Figure 3-4 • FPFII Cable Layout in LSI-1l123 System 
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we 
~ 

W7 
~ 
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~~ 

W3 
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W2 
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Figure 3-5 • FPFll Jumper Locations 

Table 34 • FPFll Jumper Con6gurations 
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WI W2 W3 W4 W5 W6 W7 W8 W9 WIO Wll W12 

R I I I R R I I R R 

I = jumper installed; R = jumper removed 

• Cabinet Kits 

The following cabinet kits are available for use with the various models of the 
LSI -11/23 microcomputer: 

CK-KDFlB-KA For use with the BA23 enclosure (includes a selectable 
baud switch) 

CK-KDFlB-KB 

CK-KDFlB-KC 

CK-KDF2B-KB 

For use with the BAll-M enclosure (includes a selectable 
baud switch) 

For use with the H349 distJ.jbution panel (includes a 
selectable baud switch) 

For use with the BAII-M enclosure (does not include a 
selectable baud switch) 





Chapter 4 • KDFII-B LSI-11123-PLUS Microcomputer 

The LSI-1l/23-PLUS microcomputer (KDFll-B) contains a BDVll-compatible 
diagnostic and bootstrap ROM, a linetime clock (LTC), two asynchronous serial 
lines, a memory management unit (the KTFll-AA), and three sockets for the 
optional Commercial Instruction Set (KEFll-BB) and/or floating-point instruc­
tion set options (the KEF 1 l-AA or FPFll). It can address up to four megabytes 
of main memory. 

There are three variations of the KDFll-B. Each variation contains a different 
diagnosticlbootstrap ROM, supporting various bootable devices, as listed in 
Table 4-1. 

Table 4·1 • KDFll·B Variations 
Supported 
Devi~es KDFll·BA KDFll·BE KDFll·BF 

RXOl yes yes yes 

RX02 yes yes yes 

TU58 yes yes yes 

RL01/2 yes yes yes 

MRVll-C yes no no 

RX50 no yes yes 

RD51 no yes yes 

RD52 no no yes 

TSV05 no no yes 

TK25 no no yes 

RC25 no no yes 

DEQNA no no yes 

DLVEI yes no no 

DLVll-F yes no no 

DUVll yes no no 
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• Specifications 

Identification 

Size 

Power Requirements 

Bus Loads 
ac 
dc 

Perfonnance 

Instruction Timing 

Interrupt Latency 

Interrupt Service TIme 

DMALatency 

M8189 

Quad 

+ 5 V ± 5%, 6.4 A maximum 
(4.5 A typical) 
+ 12 V ±5%, 0.7 A maximum 
(0.3 A typical) 

2 
1 

Based on 75 ns intelVals 

5.7 microseconds (typical) 
12.6 microseconds (maximum), 
exceptEIS 
54.225 microseconds (maximum), 
including EIS 

8.625 microseconds 
(memory management off) 
9.750 microseconds 
(memory management on) 

1.35 microseconds (maximum) 

Note 

Interrupt and DMA latencies assume a KDFI1-B with memory 
management enabled and using MSVII-P Memory. 

Nonstandard Environmental Specifications 
Operating temperature 5°e to 500e (41°F to 122°F) 
Operating altitude Up to 2.44 Ion (8,000 ft) 

• Related Documentation 

Document TIde 
KDFll-B CPU Module User's Guide 
PDP-11123B Mounting Box Technical Manual 
PDP-11123B Mounting Box User's Guide 
KDFI1-BA Field Maintenance Print Set 
11/23-B Field Maintenance Print Set 
I1T23-B Field Maintenance Print Set 

Order Number 
EK-KDFEB-UG 
EK-23BMB-1M 
EK-23BMB-UG 
MP-01236-00 
MP-01234-00 
MP-01235-00 



4-3 

• Configuration 
Jumper and Switch Configuration 
The LSI-1l/23-PLUS contains two dual inline pack (DIP) switchpacks (E102 
and E114) and several jumpers that allow the user to select the module features 
desired. The location of the switchpacks and jumpers is shown in Figure 4-1. 
The boot/diagnostic switchpack (E102) consists of eight switches that let the 
user select boot and diagnostic programs. The second switchpack (E1l4) 
selects the baud rate for the console SLU and the second SLU. The module con­
tains both wirewrap jumper pins and soldered-in jumpers. The jumpers are 
divided into the following functional groups: 

• Test jumpers 

• CPU option jumpers 

•. Device selection jumpers 

• Boot and diagnostic ROM jumpers 

• SLU character format jumpers 

• Internal! external SLU clock jumpers 

• Q-bus backplane jumpers 
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Figure 4-1 • LSI-ll123-PLUS Jumper and Switch Locations 
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Manufacturing Test Jumpers 
Five jumpers are provided for manufacturing testing purposes. These jumpers 
must be configured as shown in Table 4-2 for normal operation. 

~rom 
Table 4·2 • LSI·11l23·PLUS Manufacturing Test Jumpers 

To Status 

J6 J7 Installed 

J8 J9 Installed 

J20 J21 Installed 

]35 J34 Installed 

J33 J34 Removed 

J27 J26 Installed 

J25 J26 Removed 

CPU Option Jumpers 
Four wirewrap pins provide user-selectable features associated with the opera­
tion of the cpu. The ground pin can be connected to any combination of the 
other three pins to select the available features. Two powerup mode pins select 
one of three powerup modes. The halt/trap pin selects the halt/trap options. 

Powerup Mode Selection 
Three powerup modes are available for user selection. Selection is made by 
installing or removing wirewrap jumpers between jumper pins 017, J19) and 
the ground pin 018) in various combinations. The jumper configurations for 
the modes are described in Table 4-3 below. 

Table 4·3 • LSI.ll/23·PLUS Powerup Mode Jumpers 

Mode Name Jl8toJl9 J18toJ17 

o PC @24, PS @26 Removed Removed 

ConsoleODT Removed Installed 

2 Bootstrap Installed Removed 

3 Not Implemented Installed Installed 

Only the powerup mode is affected - not the power-down sequence. The 
following subsections describe the sequence of events after executing com­
mon powerup for each of the four modes. The state of bus signal BHALT is 
significant in powerup mode operation. 
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• POWERUP MODE 0 (PC @24, PS @26) 
This mode causes the microcode to fetch the contents of memory locations 24s 
and 268 and loads their contents into the PC and PS, respectively. The 
microcode then examines BHALT. If BHALT is asserted, the processor enters 
console onT mode. If BHALT is not asserted, the processor begins program 
execution by fetching an instruction from the location pointed to by the Pc. 
This mode is useful when the power-faillautorestart capability is desired. 

• POWERUP MODE 1 (CONSOLE ODT) 
This mode causes the processor to enter console onT mode immediately after 
powerup regardless of the state of any service signals. This mode is useful in a 
program development or hardware debug environment, giving the user imme­
diate control over the system after powerup. 

• POWERUP MODE 2 - START AT 773000 
This mode causes the processor to generate internally a bootstrap starting 
address of 773000s in 16-bit mode with the memory management unit off. This 
address is loaded into the Pc. The processor sets the PS to 3408 (PS <07 :05> = 
7) to inhibit interrupts before the processor is ready for them. If BHALT is 
asserted, the processor enters console onT mode. If not, th.e processor begins 
execution by fetching an instruction from the location pointed to by the PC. 
This mode is useful for turnkey applications where the system automatically 
begins operation without operator intervention. 

Haltl'lfap Option - }16 
If the processor is in kernel mode and decodes a HALT instruction, BPOK is 
tested. IT BPOK is negated, the processor will continue to test for BPOK. The 
processor will perform a normal-pbwerup sequence if BPOK becomes asserted 
sometime later. If BPOK is asserted after the HALT instruction decode, the haltl 
trap jumper 016) is tested. If the jumper is removed, the processor enters 
console onT mode. If the jumper is connected to J18 (ground), a trap to loca­
tion lOs will occur. 

Note 

In user mode, a HALT instruction execution always results in a 
trap to location lOs. 
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This feature is intended for situations, such as unattended operation, in 
which recovery from erroneous HALT instructions is desirable. Table 4-4 
describes the halt/trap jumper functions for kernel and user processor 
modes. 

Table 44 • LSI·ll/23-PLUS HaIt/'Irap Jumpers 

Jumper J18 to J16 Processor Mode Function 

Removed Kernel Processor enters console aDr 
microcode when it executes a 
HALT instruction. 

Installed 

Installed! 
Removed 

Kernel 

User 

Onboard Device Selection Jumpers 

Processor traps to location 108 

when it executes a HALT instruc­
tion. 

HALT instruction decode results in 
a trap to location 108 regardless of 
the status of the halt/trap jumper. 

Six wirewrap pins on the LSI-ll/23-PLUS module are used to select which 
onboard peripheral devices are enabled or disabled. The ground pin can be 
connected to any combination of the other five pins to obtain the desired con­
figuration. The jumper functions are described in Table 4-5. 

Table 4-5 • LSI·ll/23-PLUS Onboard Device Selection Jumpers 

WuewrapPin 
Number Function 

J 10 This wirewrap pin provides a ground source for the other 
five wirewrap pins in this group. 

J 11 When grounded, this signal sets the line clock interrupt 
enable flip-flop and allows the Q-bus BEVNT signal to 
request program interrupts. 

J 15 When grounded, this signal disables the boot/diagnostic 
registers, the boot/diagnostic ROMs, and the line clock reg­
ister. 

(continued on next page) 
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Table 4·5 • LSI.H/2l·PLUS Onboard Device Selection Jumpers (Cont.) 

Wuewrap Pin 
Number Function 

J 12 When J 12 is ungrounded, the second SLU device and vec-

J13 

J14 

tor addresses are as follows: 

Device Addresses Interrupt Vectors 
RCSR 776500 Receiver 300 

RBUF 77 6502 'Ii-ansmitter 304 
XCSR 776504 
XBUF 776506 

When J 12 is grounded, the device and vector addresses are 
as follows: 

Device Addresses Interrupt Vectors 
RCSR 776540 Receiver 340 
RBUF 776542 'Ii-ansmitter 344 
XCSR 776544 
XBUF 776546 

When grounded, this signal disables the second serial line 
registers. When ungrounded, the device and vector 
addresses for the second SLU are determined by the status 
of the J 12 jumper. 

When grounded, this signal disables the console serial line 
registers. When ungrounded, the device and vector 
addresses for the console SLU are as follows: 

Device Addresses Interrupt Vectors 
RCSR 776500 Receiver 300 
RBUF 776502 transmitter 304 
XCSR 776504 
XBUF 776506 
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Console SLU Switch and Jumper Configurations 
Four· switches of a 16-pin DIP switchpack (£114) and four jumpers provide 
user-selectable features associated with the operation of the console serial line 
unit. A jumper is available to disable the console SLU. 

• CONSOLE SLU BAUD RATES 
Switches 1 through 4 of the S2 switchpack (£114) select one of 16 possible SLU 
baud rates if the internal baud rate generator is used as the clock source. If the 
module is configured to operate the SLU with an external clock, the positions of 
these switches are meaningless. The SLU transmits and receives at the selected 
baud rate. Split baud operation is not provided. The switch configurations to 
select anyone of the available baud rates are listed in Table 4-6. 

Table 4-6 • LSI·11/23-PLUS Console SLU Baud Rate Selection 

Switch Position 
S2-4 S2-3 S2-2 S2-1 Baud Rate 

ON ON ON ON 50 

ON ON ON OFF 75 

ON ON OFF ON 110 

ON ON OFF OFF 124.5 

ON OFF ON ON 150 

ON OFF ON OFF 300 

ON OFF OFF ON 600 

ON OFF OFF OFF 1200 

OFF ON ON ON 1800 

OFF ON ON OFF 2000 

OFF ON OFF ON 2400 

OFF ON OFF OFF 3600 

OFF OFF ON ON 4800 

OFF OFF ON OFF 7200 

OFF OFF OFF ON 9600 

OFF OFF OFF OFF 19200 



4-10 • KDFII-B LSI-11123-PLUS Microcomputer 

As stated previously, the UART can be configured to operate at a baud rate 
that is generated externally. The baud rate is input to the module from the 
external device through connector J 1, pin 1. The jumper options are shown 
below. 

Internal External 
Jumper Baud Rate Baud Rate Function 

J43 toJ42 Installed Removed Connects internal baud rate gener-
ator to console SLU UART (normal 
configuration) 

J41 toJ42 Removed Installed Connects external clock to SLU 
UART 

• CONSOLE SLU CHARACTER FORMATS 
Five wirewrap pins select options to establish the console SLU character format. 
The ground pin can be connected to any combination of the other four pins to 
configure the character format options. '!able 4-7 describes how to configure 
the character fonnat. 

Table 4-7 • LSI-1l/23-PLUS Console SLU C~cter Jumpers 

Jumper* Status Character Fonnat Option 

J39 toJ38 Installed 7 -bit characters 
Removed 8-bit characterst 

J37 toJ38 Installed One stop bit 
Removed Two stop bits 

J36 toJ38 Installed Parity check enabled 
Removed Parity check disabledt 

J40 toJ38+ Installed Odd parity 
Removed Even parity 

* J38 is the ground source for these functions. 

t If 8-bit characters are selected, parity check must be disabled. 

:j: Jumper J38-J40 is meaningful only if jumper J38-J36 is installed. 

BreaklHalt Jumpers 
Two jumpers enable and disable the breaklhalt feature. If this feature is ena­
bled, the detection of a break condition by the console UART causes the proces­
sor to halt and enter the octal debugging technique (ODT) microcode. If this 
feature is disabled, there is no response to the break condition. '!able 4-8 lists 
the breaklhalt jumper configurations. 
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Table 4-8 • LSI·H/23-PLUS BreaklHaltJumpers 

Break Break 
Jumper Enabled Disabled Function 

J5 to J4 Removed Installed Connects ground to RQ HLT 

]3 to J4 Installed Removed Connects DL1FE to RQ HLT 

Second SLU Switch and Jumper Configurations 
The second SLU is configured much the same as the console SLU, except that a 
different set of switches and jumpers is used to select the available SLU features. 
Also, the breaklhalt jumper is not present. Jumpers are also available to select 
the second SLU, and to select the range of addresses and vectors to be used. The 
switch positions for the second SLU baud rates are listed in Thble 4-9. 

Table 4-9 • LSI·11123-PLUS Second SLU Baud Rate Selection 

Switch Position 
S2-8 S2-7 S2-6 S2-5 Baud Rate 

ON ON ON ON 50 

ON ON ON OFF 75 

ON ON OFF ON 110 

ON ON OFF OFF 124.5 

ON OFF ON ON 150 

ON OFF ON OFF 300 

ON OFF OFF ON 600 

ON OFF OFF OFF 1200 

OFF ON ON ON 1800 

OFF ON ON OFF 2000 

OFF ON OFF ON 2400 

OFF ON OFF OFF 3600 

OFF OFF ON ON 4800 

OFF OFF ON OFF 7200 

OFF OFF OFF ON 9600 

OFF OFF OFF OFF 19200 
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The second SLU may be configured to operate at an externally generated 
baud rate. The baud rate is input to the module from the external device 
throughJ2, pin 1. The jumper options are shown below. 

Intemal Extemal 
Jumper Baud Rate Baud Rate Function 
J46 toJ45 Installed Removed Connects internal baud rate gener-

ator to the second SLU UART (nor-
mal configuration) 

J44 toJ45 Removed Installed Connects external clock to the 
second SLU UART 

• SECOND SLU CHARACTER FORMATS 
Five wirewrap pins select options to establish the second SLU character format. 
The ground pin can be connected to any combination of the other four pins to 
configure the character format options. The jumper pin functions are shown in 
Table 4-10. 

Table 4-10 • LSI-H/23-PLUS Second SLU Character Jumpers 

Jumper* Status Character Fonnat Option 

J31 toJ30 Installed 7 -bit characters 
Removed 8-bit characterst 

J29 toJ30 Installed One stop bit 
Removed Two stop bits 

J28 toJ30 Installed Parity check enabled 
Removed Parity check disabledt 

J32 toJ30:1: Installed Odd parity 
Removed Even parity 

1, J30 is the ground source for these functions. 

t If 8-bit characters are selected, parity check must be disabled. 

:j: Jumper J32-J30 is meaning.ful only if jumperJ28-J30 is installed. 

BootIDiagnostic Switches and Jumpers 
A 16-pin DIP switchpack (E102) and two jumpers on the KDF ll-B module pro­
vide switch-selectable bootstrap and diagnostic programs for hard and floppy 
disks or the user's own bootstrap program. 
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• BOOTSTRAPIDIAGNOSTIC CONFIGURATION SWITCHES 
Switches S 1-1 through S 1-4 are used to select a diagnostic and! or a bootstrap 
program. Switches S 1-5 through S 1-8 are used in conjunction with switches 
SI-3 and SI-4 to select the specific bootstrap program desired. 

Note 

The KDF 11-B will have the functionality described below only if 
BDVll-compatible diagnos1tic!bootstrap ROMs are installed in 
sockets £126 and £127. 

Table 4-H • LSI-H/23- JLUS BootstraplDiagnostic Switches 

Switch Status Functior 

S1-1 ON When or , execute CPU diagnostic upon powerup or 
restart. 

SI-2 ON When or , execute memory diagnostic upon powerup 
or restart. 

SI-3 OFF When on, select DECnet boot (SI-4 through S1-7 are 
arguments; see Table 4-12). 

SI-4 ON When on (and SI-3 off), select console test and dia-
logue. When off (and S1-3 off), select turnkey boot 
(dispatched by SI-5 through S1-8; see Table 4-13). 

Table 4-12 • LSI-H/23-PLUS DECnet Boot Arguments 

Switch Positions 
Boot Device CSR SI-4 SI-5 SI-6 SI-7 

DUVll 760040* ON X X X 

DLVE1 775610 OFF ON X OFF 

DLVll-F 776500 OFF ON X ON 

X = Don't care 

* DUVII CSR = 760040 if there are no devices from 760010 to 760036. 

All boots other than the DECnet boots listed in Thble 4-12 are controlled by the 
bit patterns in the switches S1-5 through S1-8 or, if the console test is selected, 
by a mnemonic and unit number. 
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Table 4-13 • LSI-11/23-PLUS'fumkey Bootstrap Program Selection 

Switch Positions 
SI-5 SI-6 SI-7 SI-8 Program Selected Mnemonic* 

OFF OFF OFF ON RK05 Boot DKnn<8 

OFF OFF ON OFF RLO 1 or RL02 Boot DLnn<4 

OFF OFF ON ON TU58 Boott DDnn<2 

OFF ON OFF OFF RX01 Boot DXnn<2 

OFF ON ON OFF RX02 Boot DYnn<2 

-/, All bootstraps assume Unit #0, if not specified, and Digital- standard device addresses. 

t TU58 SLU at 776500. 

• BOOT AND DIAGNOSTIC ROM JUMPERS 
Two 24-pin sockets (E126 and E127) are provided for the installation of2K X 8 
ROMs or EPROMs. When EPROMs are inserted in the two ROM sockets, + 5 
volts must be applied to pin 21 of each socket. For all other ROMs used in this 
option, ROM address bit 13 (BTRA 13) must be applied to pin 21. Note that 
Digital-supplied devices may be either ROM or EPROM type. 

Jumper Status 
J24 to J23 Installed 

J22 toJ23 

Q-bus Backplane Jumpers 

Removed 
Removed 
Installed 

Memory Type 
ROM 
EPROM 
ROM 
EPROM 

Two soldered jumpers must be installed when the KDFll-B is used in a Q/Q­
type backplane in which the Q-bus is connected to both the AB and CD connec­
tors (see Chapter 52). Digital-supplied backplanes of this type include the 
H9270, H9275, and the DDVll-B. The jumpers provide continuity for the 
interrupt acknowledge (BIAK) and direct memory access grant (BDMG) Q-bus 
signals. 

Jumper Function When Installed 
WI Connects backplane pins CM2 and CN2 providing continuity for 

BIAK 
W2 Connects backplane pins CR2 and CS2 providing continuity for 

BDMG 
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Note 

If the KDFll-B is installed in a Q/CD backplane, such as the 
H9273-A, and the WI and W2 jumpers are in, pin CM! is shorted 
to CNI and pin CRI is shorted to CSI on slot 2. Therefore, do not 
install peripherals in the slot immediately following the KDFII-B if 
they use these lines. 

Table 4·14 • LSI·I1/2l·PLUS Factory Jumper Configuration 

Jumper Name Status Function 

WI BIAK I 

W2 BDMG I 

J22-J23 + 5V R 

J24-J23 BTRA 13 I 

J3-J4 DLI FE R 

J5-J4 DLI FE R 

J 6-J7 Master clock I 

J8-J9 PHASE I 

J11-JIO LTC ENBJ R 

Provides backplane continuity for BIAK 
signal. Must be installed when a Q/Q 
backplane is used. 

Provides backplane continuity for 
BDMG signal. Must be installed when a 
Q/Q backplane is used. 

When EPROMs are used, jumper J24 to 
J23 is removed and jumper J22 to J23 is 
installed. 

Connects ROM address bit 13 to pin 21 
of both ROM sockets (£126 and EI27). 

Enables breaklhalt feature. The detec­
tion of a break condition by the console 
SLU causes the processor to halt and 
enterODT. 

No halt on break. 

Enables internal master clock - do 
not remove. 

Connects PHASE signal to F11 chip 
clock drivers - do not remove. 

Allows BEVNT signal to request inter­
rupts only if bit 6 in the line clock reg­
ister (777546) is set. 

(continued on next page) 
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Table 4·14 • LSI·H/2l·PLUS Factory Jumper Configuration (Cont.) 

Jumper Name Status Function 

J12-JlO DI2AD~J R Selects the following device and vector 
addresses for the second SLU: 

Device CSRs: Vectors: 
RCSR 776500 Receiver 300 
RBUF 776502 li-ansmitter 304 
XCSR 776504 
XBUF 776506 

J13-JlO DI2 DIS] R Enables the DI2 ADR] jumper to deter-
mine the device and vector addresses 
for the second SLU. 

J14-JlO DL1 DISJ R Selects the following device and vector 
addresses for the console SLU: 

Device CSRs: Vectors: 
RCSR 776560 Receiver 060 
RBUF 776562 li-ansmitter 064 
XCSR 776564 
XBUF 776566 

J15-JlO BDKDISJ R Enables boot! diagnostic registers, 
boot/diagnostic ROMs and the line 
clock register. 

J16-J18 TRAPO~J R Enter console ODT if the processor is 
in kernel mode and executes a HALT 
instruction. 

J17-J18 PUP COO] R fuwerup code (bit 0) - Bootstrap 
powerup 

J19-J18 PUPCDIJ I fuwerup code (bit 1) - Mode 2 

J20-J21 XTL I Connects baud rate oscillator to the 
baud rate generator. Removed for man-
ufacturing test only. 

J25-J26 RCVIN R Console loop-back test disabled. 

J27-J26 XMITOUT I Connects console SLU output to the 
console SLU connector. 

J28-J30 DI2 PAR] R Disable second SLU character parity 
check. 

(continued on next page) 
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Table 4-14 • LSI-1l/23·PLUS Factory Jumper Configuration (ConL) 

Jumper Name Status Function 

J29-}30 DI2 STU I Second SLU character contains one 
stop-bit. 

J31-J30 DI2CH7J R Second SLU character contains 8 bits. 

J32-J30 DI20DDJ R Second SLU parity check disabled by 
DI20DDJ. 

J33-J34 OCOKC2B R Installed only during manufacturing 
testing. 

J35-J34 LINITF (1) BINIT clears console SLU. 

J36-J38 DLIPARJ R Disables console SLU character parity 
check. 

J37-}38 DLI STlJ Console SLU character contains one 
stop-bit. 

J39-J38 DLICH7J R Console SLU character contains 8 bits. 

J40-J38 DLIODDJ R Console parity check disabled by DLI 
PARJ. 

J41-J42 EXTCLKI R Disconnects EXT CLKl input from the 
console SLU. 

J43-J42 INTCLKI Connects baud rate clock to the 
console SLU. 

J44-J45 EXTCLK2 R Disconnects EXT CLK2 input from the 
second SLU. 

J46-J45 INTCLK2 Connects baud rate clock to the second 
SLU. 
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Table 4-15 • LSI·ll/23-PLUS BootstraplDiagnostic Factory Switch 
Configuration 

EI02 
Switch Position Function 

Sl-l ON Execute CPU diagnostic upon powerup or restart 

Sl-2 ON Execute memory diagnostic upon powerup or reStart 

Sl-3 OFF DECnet boot disabled 

Sl-4 ON Console test and dialog enabled 

Sl-5 OFF 

Sl-6 OFF 

Sl-7 

Sl-8 

ON RLOlIRL02 bootstrap program selected 

OFF 

Note 

With the switch configuration shown, the KDFII-B will (upon 
powerup or restart) execute the CPU diagnostic, the memory diag­
nostic, and then enter the console test. If the operator wishes to 
terminate the memory diagnostic and immediately enter the con­
sole test, the ControVC keys must be pressed on the console ter­
minal. IT the memory test is terminated before completion, some 
memory locations may have wrong parity written into them. 

Table 4·16 • LSI·ll/23·PLUS SLU Baud Rate Factory Switch Configuration 

E114 
Switch Position Function 

S2-1 ON 

S2-2 OFF Console SLU set for 9600 baud (see Table 4-6) 

S2-3 OFF 

S2-4 OFF 

S2-5 ON 

S2-6 OFF 

S2-7 OFF Second SLU set for 9600 baud (see Table 4-9) 
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• Cabinet Kits 

The following cabinet kits are available for use with the KDFll-B 
microcomputer: 

CK-KDFlB-KA 

CK-KDFlB-KB 

CK-KDFlB-KC 

CK-KDF2B-KB 

For use with the BA23 enclosure (includes a selectable 
baud switch) 
For use with the BA Il-M enclosure (includes a selectable 
baud switch) 
For use ~th the H349 distribution panel (includes a 
selectable baud switch) 
For use with the BAII-M enclosure (does not include a 
selectable baud switch) 





Chapter 5· KDJII-A LSI-11/73 Microcomputer 

The LSI-11/73 microcomputer (KDJ11-A) interfaces to the 22-bit Q-bus and 
can address up to 4 megabytes of main memory. It offers full memory manage­
ment and supports block mode DMA transfers. Included with the LSI-11173 is 
the FP11 floating-point instruction set. The module also contains 8 Kbytes of 

write-through direct map cache memory. 

• Specifications 

Identification 

Size-

Power Requirements 

Bus Loads 
ac 
dc 

Instruction Tuning 

DMALatency 

• Related Documentation 

Document Tide 
KDJII-A CPU Module User's Guide 

• Configuration 

M8192 

Dual 

+5 V ±5%, 4.5 A (maximum) 

3.4 
1.0 

Based on 267-ns CPU microcycle time 

DMA latency is defined as the time 
between receiving a DMA request 
(BDMR) and granting the request 
(BDMG). The worst case DMA latency 
is 2.2 microseconds. 

Order Number 
EK-KDJIA-UG 

The KDJ11-A has nine jumpers for user selection of features. The locations of 
these jumpers are shown in Figure 5 -1 and their functions are described in Table 
5-1. A jumper is installed by pushing an insulated jumper wire onto the two 
wirewrap pins provided on the module. 
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The factory-installed configuration of the KDJll-A module is shown in 
Table 5-2. 

Table 5-1 • LSI-U/73 Jumper Identification 

Jumper Function 

WI Bootstrap address bit 15 

W2 Bootstrap address bit 14 

W3 Ibwerup option selection bit 02 

W4 Bootstrap address bit 13 

W5 Halt trap option bit 03 

W6 Bootstrap address bit 12 

W7 Ibwerup option selection bit 01 

W8 Wakeup disable 

W9 BEVNT recognition 

Table 5-2 • LSI-UI73 Factory Configuration 

Jumper Status Feature Selected 

WI Installed Bootstrap address bit <15> = 1 

W2 Installed Bootstrap address bit < 14> = 1 

W3 Removed Ibwerup option 2 

W4 Installed Bootstrap address bit < 13 > = 1 

W5 Removed Halt trap to location 4 

W6 Installed Bootstrap address bit <12> = 1 

W7 Installed Ibwerup option 2 

W8 Removed Wakeup circuit enabled 

W9 Removed BEVNT register enabled 



Powerup Options 
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Figure 5-1 • LSI-ll/73 Jumper Locations 
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There are four powerup options available for user selection. These options are 
selected by configuring jumpers W7 and W3 as described in Table 5-3. Each 
option is described below. 

• POWERUP OPTION 0 
When this option is selected, the processor reads physical memory locations 24 
and 26 and loads the data into the PC and PS, respectively. The processor then 
either services pending interrupts with a higher priority level than the current 
processor priority (as specified in the PS) or begins program execution, begin­
ning at the memory location pointed to by the Pc. 

• POWERUP OPTION 1 
When this option is selected, the processor unconditionally enters micro-ODT 
with the PS cleared. Pending selVice conditions are ignored. 
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• POWERUP OPTION 2 
When this option is selected, the processor sets the PC to 173000 and the PS to 
340. The processor then starts program execution, beginning at the memory 
location pointed to by the Pc. This option is used to implement a standard 
bootstrap. 

• POWERUP OPTION 3 
When this option is selected, the processor reads the four bootstrap address 
jumpers and loads the result into PC < 15: 12>. PC < 11 :00> are set to O. PS is 
set to 340. The processor then starts program execution, beginning at the mem­
ory location pointed to by the PC. 

Thble 5·3 • LSI·tll73 Powemp Options 

Option W3 W7 Powemp Mode 

o Installed Installed PC at 24, PS at 26 

Installed Removed Micro-ODT, PS=O 

2 Removed Installed PC = 173000, PS = 340 

3 Removed Removed User's bootstrap, PS = 340 

Halt Option 
The Halt option determines the action taken when a HALT instruction is exe­
cuted in kernel mode. Upon detecting a HALT instruction, the processor tests 
the BPOK bit (bit <00> of the maintenance register) before checking the Halt 
option bit 03. IF BPOK is set, the processor recognizes the Halt option, con­
trolled by the W5 jumper. When the jumper is removed, bit 03 is set ( I) and the 
processor will trap to location 4 in kernel data space and set bit 07 of the CPU 
error register. When the jumper is installed, bit 03 is clear (0) and the processor 
will enter the micro-ODT mode. 

H BPOK bit 00 is not set, the Halt option is not recognized and the processor 
loops until BPOK is asserted and the powerup sequence is initiated. 

Boot Address 
The boot address jumpers select the starting address of the user's bootstrap 
program when powerup option 3 is selected. Jumpers WI, W2, W4, and W6 
are used to select the four high-order address bits of the bootstrap address. 
Installing a jumper creates a logical I; removing a jumper creates a logical o. 
During the powerup sequence, the processor reads the four high-order address 
bits from the jumpers and forces the remaining bits to zero. Thus, the user's 
bootstrap program can reside on any 4 Kbyte boundary. 
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~eup Disable 
The KDJII-A module has an onboard wakeup circuit to properly sequence the 
BDCOK signal. When jumper W8 is removed, the wakeup circuit is enabled 
and the module will properly sequence the BDCOK signal. With W8 installed, 
the wakeup circuit is disabled and external logic must be used to sequence the 
BDCOK signal. 

BEVNT Recognition 
The Q-bus signal BEVNT provides an external event interrupt request to the 
processor. When jumper W9 is installed, this feature is disabled, along with the 
linetime clock register. When W9 is removed, the BEVNT input is recognized 
and is under control of the linetime clock register. Specifically, the signal is rec­
ognized by the module when bit 06 of the linetime dock register is' set ( 1) and is 
disabled when bit 06 is dear (0). The linetime clock register is a read/write reg­
ister with an address of 17777546g. 





Chapter 6· KXTII-AB FALCON-PLUS SBC-11/21-PLUS 
Microcomputer 

The FALCON-PLUS SBe-lI/21-PLUS, KXTlI-AB, is a single-board microcom­
puter. It offers the Digital-designed 16-bit MicrolT-11 microprocessor unit 
(mpu), 16 Kbytes of RAM, up to 32 Kbytes of PROM, two asynchronous serial 
line units with programmable baud rates, 24 lines of programmable parallel 
110, and a 50-Hz, 60-Hz, or BOO-Hz realtime clock. 

• Specifications 

Identification 

Size 

l\)wer Requirements 

l\)wer Supply 
+5.0Vdc ±5% 

+ 12.0Vdc ±5% 

Battery Backup 
+5.0V ±5% 

M7676 

Dual 

2.5 A (typical), 2.8 A (maximum) 

60 rnA (typical) used by onboard cir­
cuitry, 1.1 A (maximum) includes cur­
rent provided to outside interface 
through pin 10 of the serial 110 con­
nector 

170 rnA (typical), 260 rnA (maximum) 

Note 

The + 12.0 V typical current is measured with no connections at 
pin 10 of the serial 110 connectors (fused line). 

Bus Loads 
ac 
dc 

• Related Documentation 
Document TItle 
SBC-11121-PLUS User's Guzde 

2.7 
0.5 

Order Number 
EK-SBC02-UG-00I 
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• Configuration 

The SBC-1l121-PLUS module has 61 wirewrap pins with which the user can 
configure the module for the operating modes necessary to meet any require­
ments. This is done either by installing or removing jumper wires between the 
wirewrap pins. The locations and identification numbers of the wirewrap pins 
are illustrated in Figure 6-1. Thble 6-1 lists the pin functions according to the 
features they support. The standard factory configuration is described in Thble 
6-2. The following features are user-selectable: 

• Battery backup 

• fuwerup 

• Starting address 

• Interrupts 

• Parallel va buffers 

• Memory maps 
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Figure 6-1 • SBC-11121-PLUS Module Layout 
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Table 6-1 • SBCll/21-PLUS Configuration Pin Functions 

Pin Description 

Battery Backup 

M16 Battery backup + 5 Vdc power source 
M15 + 5 V dc power distribution to support static RAM 
Ml System + 5 V power ( + 5 VNCR) 
M36 High logic level ( + 5 VNCR) 
M41 High logic level ( + 5 VCR) 
M34 High logic level ( + 5 VCR) 
M14 Socket set A, high and low byte, pin 1 
M13 Socket set B, high and low byte, pin 1 
M7 Socket set A, high and low byte, pin 26 
M66 Socket set B, high and low byte, pin 26 
M59 Socket set B, high and low byte, pin 28 
M64 RAM, high ana low byte, pin 26 
M4 Wakeup circuit diode, anode side 

Ibwerup (wakeup circuitry) 

M6 System + 5 V power, wakeup circuit diode, cathode side 
(+5 VNCR) 

Serial Line unit (SLU 1) 

M31 System GND 
M20 'fransmit side of BHALT line transceiver 
M17 Serial line unit (SLU) 1 BREAK detect 

Serial line unit (SLU 2) 

M23 'fransmit side of BEVNT line transceiver 
M27 50-Hz realtime clock output 
M19 6O-Hz realtime clock output 
M28 800-Hz realtime clock output 
Mll System GND 
M9 High logic level (+ 3 Vdc) 

Memory map decoder 

M3 High logic level ( + 3 V dc) 
M25 Memory map select (LSB) 
M21 Memory map select (MSB) 
M2 System GND 

(continued on next page) 



Thble 6-1 • SBe 1 112 I-PLUS Configuration Pin Functions (Cont.) 

Pin Description 

Start address (mode register) 

MJO Start address control (TDAL 13) 
M26 Start address control (TDAL 14) 
M22 Start address control (TDAL 15) 
M18 High logic level ( + 3 V dc) 
M29 System GND 

Nonmaskable interrupt and trap to the restart address 

M74 HALTr~uestooe 
MJ2 System GND 

BHALT interrupt (level 7, maskable) 

M20 'fransmit side of BHALT ooe transceiver 
MJl System GND 
M24 System GND 
M17 SLU 1 BREAK detect, interrupt request output 
M5 Receive side of BHALT ooe transceiver 
M8 BREAK r~uest clock ooe 

Memory 

M14 
M13 
M7 
M66 
M59 
M64 
M61 
M40 
M63 
MJ5 
MJ9 
MJ7 
MJ3 
M48 
M44 

Socket set A, high and low byte, pin 1 
Socket set B, high and low byte, pin 1 
Socket set A, high and low byte, pin 26 
Socket set B, high and low byte, pin 26 
Socket set B, high and low byte, pin 28 
RAM, high and low byte, pin 26 
Socket set A, high byte, pin 23 
Socket set A, low byte, pin 23 
Socket set B, high byte, pin 23 
Socket set B, low byte, pin 23 
Socket set A, high byte, pin 27 
Socket set A, low byte, pin 27 
Socket set B, high byte, pin 27 
Socket set B, low byte, pin 27 
Address line 12 

6-.5 

(continued on next page) 
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Table 6-1 • SBCI1121·PLUS Configuration Pin Functions (Cont.) 

Pin 

Memory (Cont.) 

M56 
M57 
Ml 
M6 
M36 
M12 
M46 
M34 
M15 
M41 

Description 

High byte write strobe (-WHB) 
Low byte write strobe (-WLB) 
High logic level ( + 5 VNCR) 
High logic level ( + 5 VNCR) 
High logic level ( + 5 VNCR) 
High logic level ( + 5 VNCR) 
High logic level ( + 5 VNCR) 
High logic level ( + 5 VCR) 
High logic level ( + 5 VCR) 
High logic level ( + 5 VCR) 

Ru-allel input! output 

M49 R>rt B buffer direction control 
M51 SystemGND 
M55 System GND 
M65 R>rt C buffered output, to J3 pin 5 
M53 R>rt C buffered output, to J3 pin 7 
M58 R>rt C PC4 output (8255A-5 pin 13) 
M54 R>rt C PC6 output (8255A-5 pin 11) 
M50 High logic level ( + 3 V dc) 
M52 R>rt A buffer direction conttQI 
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Table 6·2 • SBe·H/21·PLUS Standard Factory Configuration 

Function 

Battery BackuplIbwer-Up: 
No battery backup 
Wake-up circuit enabled 

Starting Address: 
Start address 10000 
Restart address 10004 

Memories: 
Map 0 

Socket A contains 2K x 8 EPROM 

Socket B contains 8K x 8 SRAM 

Interrupts: 
SLU 1 BREAK asserts HALT and is received as 
level 7 interrupt (vector 140) 

60 Hz realtime clock asserts BEVNT 

Parallel 110: 
Ibrt A receive 
Ibrt B transmit 

Jumper Connection 

Ml toM15 

M22toM18 
M26 to M29 
M30to M26 

M64toM7 
M25 toM21 
M21 toM2 

M7toM6 
M61 toM12 
M12toM40 

M59toM36 
M33toM56 
M48toM57 
M66to M4 
M63 toM44 
M35toM44 

M17toM20 
M5toM8 
M74to M32 

M19toM23 

M52toM50 
M49toM51 
M65 toM58 
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Battery Backup 
The user can select battery backup mode to maintain a + 5 V dc battery supply 
to the following: 

• The 16 Kbytes of onboard static RAM 

• 24-pin devices in socket set A 

• 28-pin or 24-pin devices in socket set B 

The + 5 Vdc battery supply is provided through the Q-bus pin AVI. A maxi­
mum of 2 rnA is required. This supply is connected to wirewrap pin M 16. 

To enable battery backup, the jumper wire between Ml and M15 is removed 
and a jumper wire is installed between M16 and M15. This provides battery 
backup power for the 16 Kbytes of onboard static RAM. To enable battery 
backup of 24-pin devices in socket set A, a jumper wire is installed between M7 
and M41. To enable battery backup of28-pin devices in socket set B, a jumper 
wire is installed between M59 and M41. To enable battery backup of 24-pin 
devices in socket set B, a jumper wire is installed between M66 and M34. 

If the battery backup option is enabled, the wakeup circuitry must also be ena­
bled for all RAMs on the board. The wakeup circuitry is enabled by ensuring 
that no jumper is installed between M4 and M6. (This is the standard factory 
configuration. ) 

Wakeup Circuit 
The module has an onboard ppwer wakeup circuit designed for use in systems 
without the Q-bus power sequencing' protocol or in systems with battery 
backup. This circuit holds the BOCOK line negated until one second after + 5 V 
power is applied. When the module is used in a Q-bus backplane that has a 
power sequencing routine, the module wake-up circuit must be disabled. To do 
this, a jumper wire is installed between M6 and M4. The jumper wire is 
removed when using power supplies without power sequencing or when the 
battery backup option is installed. The module requires the + 5 V dc and + 12 
V dc power supplies to have a rise time of less than 50 nanoseconds. 

Starting Address 
The user selects the starting address for the microcomputer via wirewrap pins. 
When the module is powered up, the microcomputer loads this value into R7 
(program counter) as the first fetch address. The wirewrap pins are M22, M26, 
M29, M30, and MI8, and are defined in Table 6-1. The user can select from 
eight available starting addresses. Table 6-3 lists these available addresses and 
the jumper connections required for each address. The restart address is always 
the start address incremented by four. The wirewrap pin locations are shown in 
Figure 6-1. 
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Table 6-3 • SBC-11/21-PLUS Mode Register Configuration 

Start Restart Connect Connect Connect 
Address Address M22to M26to M30to 

000000 000004 MI8 M29 MI8 

010000* 010004 MI8 M29 M29 

020000 020004 M29 MI8 MI8 

040000 040004 M29 M18 M29 

IOOOOOt 100004 M29 M29 M18 

140000 140004 M29 M29 M29 

172000 172004 M18 M18 MI8 

173000 173004 M18 M18 M29 

,'r Factory setting. The start address should be selected in conjunction with the memory 
map configuration. Figure 6-5 shows how the available start addresses fit into the mem­
orymaps. 

t When using the 27128 EPROM with memory map 3, strap the board for starting address 
100000 for actual starting address 40000; strap the board for 40000 for actual address of 
100000. 

Interrupts 
The SBC-I1I2I-PLUS implements a multilevel interrupt system that has eleven 
separate interrupts. Three interrupts - CTMER, BKRQ, and REVNT - are 
user-configurable by means of jumper wires, as shown in Figure 6-2. 

The CTMER interrupt is at the highest level (nonmaskable). It is caused by a 
timeout - that is, a failure to detect BRPLY during a fetch/read, write, or IAK 
transaction. Such a condition could occur only if the peripheral that caused the 
interrupt failed to return BRPLY during the vector reading operation. The other 
two interrupts the user can select are BKRQ and REVNT. All jumper combina­
tions that are "electrically correct" are legal. 

A description of some typical configurations follows to familiarize the user with 
the different combinations available. 
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Jumper 
Connections 

M7toM74 
M20toM31 
M28toM23 
M8toM24 

M5 toM74 
M17toM8 
M20toM31 
M23 toM71 

M74toM32 
M17toM20 
M5 toMB 
M23toM9 

Interrupt Condition 

Allows the SLU 1 BREAK input to set the -CTMER nonmas­
kable interrupt and trap to restart address. BHALT bus 
signal is ignored. The SLU2 800 Hz linetime clock and 
BEVNT bus signal enable the REVNT interrupt. 

Allows the BHALT bus signal to set the -CTMER non­
maskable interrupt and trap to the restart address. SLU 1 
BREAK input sets the BKRQ level 7 maskable interrupt, 
and only the BEVNT bus signal enables the REVNT 
interrupt. 

Allows the timeout (TMER) to set the -CTMER nonmask­
able interrupt for all timeouts. SLUI BREAK or BHALT 
bus signal set the BKRQ level 7 maskable interrupt, and 
BEVNT bus line is clamped low; no interrupts can be gen­
erated by BEVNT. 
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Figure 6-2 • SBC-11121-PLUS Interrupt Configurations 
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Parallel I/O 
The parallel VO is implemented with the 8255A-5 programmable peripheral 
interface (PPI) and connects to the user's interface through the J3 connector. 
Figure 6-3 illustrates the wirewrap pins used for the configuration of the 
parallel VO. The directions of port A and port B transceivers are dependent on 
the logic level connected to M49 and M52. Wirewrap pin 52 connects to port A 
through a 200-ns minimum rise time edge delay circuit. When M50 (+ 3 Vdc) 
is jumpered to pins M49 and M52, port A and port B buffers are inputs to the 
PPI from the J3 connector. When M51 (GND) is jumpered to pins M49 and 
M52, port A and port B buffers are outputs from the PPI to the J3 connector. 

The direction of port A and port B can also be controlled by a user's program. 
To make this possible, M58 and M54 must be jumpered to M49 and M52. The 
data outputs via port C will control the voltage levels at the direction control 
inputs to ports A and B. 

Wrrewrap pins M65 and M53 can be jumpered to M49 and M52 to allow the 
user to control the direction of the transceivers via J3 connector pins 5 and 7. 
When not using wirewrap pins M58 and M65 or M54 and M53 to control the 
direction of ports A and B, jumpers connected between M58 and M65 and 
between M54 and M53 allow PC4 and PC6 to be used as inputs to the PPI from 
the J3 connector. 

Note 

If pins M65, M53, M58, or M54 are used for program control off 
port A or B, the user must ensure that the PPI and the buffer do 
not contend as driver output to driver output. If this condition is 
allowed to occur, damage to both drivers may result. 

The programmable peripheral interface can function in three modes selected 
by the so&ware. The jumper configurations and the handshake signals or each 
of these modes are shown in Tables 6-4, 6-5, and 6-6. 
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Figure 6-3 • SBC-11121-PLUS Parallel I/O Configurations 
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Table 64 • SBC·11/21·PLUS Mode 0 Buffer Configuration (No Handshake) 

PPIIIO Input Status Output Status Port C Controlled 

furtA M52toM50 M52 toM51 M52 to M54 or M58 

furtB M49toM50 M49toM51 M49 to M54 or M58 

PC7 n/a Output 

PC6 M54toM53 Never external 

PC5 n/a Output 

PC4 M58toM65 Never external 

PC3 n/a Interrupt A 

PC2 Input n/a 

PCI n/a Output 

PCO n/a Interrupt B 

Table 6·; • SBC-11121·PLUS Mode 1 Buffer Configuration (Strobed 110) 

PPIIIO Input Status Output Status Port C Controlled 

furtA M52toM50 M52 toM51 n/a 

furtB M49toM50 M49toM51 M49toM54or 
M58 

PC7 n/a Buffer A full 

PC6 M54toM53 Never external 
(Acknowledge A)* 

PC5 n/a Buffer A full 

PC4 M58toM65 Never external 
(Strobe A) 

PC3 n/a Interrupt A 

PC2 Strobe B (input) n/a 
Acknowledge B 
(output) 

PCI n/a Buffer B full 

PCO n/a Interrupt B 

* User's hardware acknowledges receipt of data output by port A. 
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Table 6-6 • SBC·1l/21-PLUS Mode 2 Buffer Configuration and Handshake 

PPI I/O Input Signal Output Signal 

furtA Bidirectional bus If M52 to M54 or M5 3 

fbrtB nla nla 

PC7 nla Output buffer A full 

PC6 Acknowledge A nla 

PC5 nla Input buffer A full 

PC4 Strobe A (if M65 to M58) n/a 

PC3 nla Interrupt A 

PC2 Input n/a 

PC1 nla Output 

PCO nla Output 

Serial I/O 
The jumper options relating to the serial VO determine the interrupt response 
of the system. All responses to the BREAK detection by SLU 1 are listed in Table 
6-7. 

Table 6-7 • SBCll/2l-PLUS SLUl BREAK Detection 

Jumper Connection 

M17toM20 
M5toM8 

M20 to M31 
M5toM8 

M8toM17 
M20 to M31 

M17toM74 
M20toM31 
M8toM24 

Memories 

BREAK Response 

BHALT signal to the Q-bus and 
BKRQ interrupt (vector 140) 

No response 

BKRQ interrupt (vector 140) 
(no BHALT to bus) 

CTMER interrupt 
(HALT trap) through restart 

The memory system for the module is the Q-bus, 4 Kbytes of local RAM, and 
four 28-pin sockets that accept either 24-pin or 28-pin industry-standard + 5 V 
memory chips. These chips are provided by the user and can be either 
EEPROMs, EPROMs, PROMs, ROMs, or static RAMs. The sockets will accept 
2Kx8, 4Kx8, 8Kx8, and 16Kx8 PROMslEPROMs/EEPROMs, or 2Kx8 
and 8K x 8 static RAMs. 
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There are two socket sets: set A, controlled by -CSKTA and set B, controlled 
by -CSKTB. Each set has a high-byte socket and a low-byte socket that are 
interconnected as shown in Figure 6-4. Thewirewrap pins used to configure 
the memory are shown in Figure 6-5 and described in Table 6-1. The stand­
ard factory configuration of the installed jumper wires is represented by the 
dashed lines in Figure 6-5. In addition to configuring the sockets, the user 
must configure the decode memory address chip to select one of the four 
memory maps available. 

Note 

The SBC-11/21-PLUS contains semiconductor devices that may be 
susceptible to damage by electrostatic charges. When handling the 
hoard and configuring the wirewrap pins, you should keep the 
board on a grounded conductive plane. Also, use wrist straps in 
contact with the skin to keep yourself at the same ground 
potential. 
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Figure 6-4 • SBC-11121-PLUS Socket Sets A and B Interconnection 
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Figure 6-5 • SBC-11l2l-PLUS Memory Configuration 

• MEMORY MAPS 
Figure 6-6 shows the four memory maps available. The module can be con­
figured to select the one that meets the user's requirements. Wrrewrap pins 
MIS, M2I, M29, and M25 are used to select the memory map. The jumper 
requirements are listed in Thble 6-S. 
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1. THIS SECTION CONTAINS THE LOCAL 1/0 ADDRESSES FOR THE SLUS AND 
PPI. ALL UNASSIGNED ADDRESSES ARE ASSUMED TO RESIDE ON THE a-BUS. 

2. ADDRESSES 177777 - 177600 IN MAPS 0 AND 2 ARE RAM SCRATCHPAD 
LOCATIONS USED BY MACRO-ODT. 

3. ADDRESSES 77777 - 77600 IN MAP 2 ARE ALLOCATED TO THE a-BUS. 
4. UNDERLINED ADDRESSES ARE JUMPER-SELECTABLE START ADDRESS. 

Figure 6-6 • SBC-11121-PLUS Memory Maps 

Table 6-8 • SBCU/21·PLUS Memory Map Jumpers 

Map Selection Jumper M25 to Jumper M21 to 

Map 0 M2I M29 

Map I MI8 M29 

Map 2 M29 MI8 

Map 3 M2I MI8 
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• PROMslEPROMslEEPROMs 
The 28-pin sockets accept 24-pin and 28-pin PROMs, EPROMs, or EEPROMs. If 
24-pin chips are selected, caution must be obselVed to ensure that pin 1 of the 
chip is placed into socket hole 3. The configuration requirements of some 
industry compatible PROMs/EPROMs are described in Tables 6-9 and 6-10. The 
user may select chips from other vendors; however, the pin configuration must 
be compatible with the sockets provided. A 250-nanosecond maximum output 
enable time is also required, and the maximum access time for compatible 
PROMs/EPROMs is 450 nanoseconds. The maximum output enable time is 
defined as the time from the assertion of TDIN or TDOUT by a bus master to the 
time the module asserts valid data onto the bus. 

The user installs a jumper wire from the pin referenced by the chip type to the 
socket pin described in the tables. Figure 6-5 provides a reference for all signals 
and the socket pins associated with the wirewrap pins. These interconnections 
are listed separately under socket set A and socket set B, and some jumper wires 
are common to both socket sets. Some devices may not require a connection or 
installation of a jumper wire and are designated by an "nc" (requires no connec­
tion) in the tables. The wirewrap pin locations are shown in Figure 6-1. 

Table 6-9 • SBC·U/21-PLUS Socket Set A Configuration for 
EEPROMs/EPROMs/PROMs 

Connect Referenced Pin to Socket A Pin 
Part Pins Size M40 M37 M7 M61 M14 M39 M64 

EEPROMs 
Intel 

2815 24 2Kx8 M12 nc M6 M12 nc nc M7 

EPROMs 
Intel 

2716 24 2Kx8 M12 nc M6 M12 nc nc M7 
2716-1 24 2Kx8 M12 nc M6 M12 nc nc M7 
2716-2 24 2Kx8 M12 nc M6 M12 nc nc M7 
2732 24 4Kx8 M44 nc M6 M44 nc nc M7 
2732A 24 4Kx8 M44 nc M6 M44 nc nc M7 
2764 28 8Kx8 M44 M46 nc M44 M36 M36 M6 
27128 28 16Kx8 M44 M39 M10 M44 M39 M36 M6 

11 
TMS2516 24 2Kx8 M12 nc M6 M12 nc nc M7 
TMS2516-35 24 2Kx8 M12 nc M6 M12 nc nc M7 

Mostek 
MK2716 24 2Kx8 M12 nc M6 M12 nc nc M7 
MK2764 28 8Kx8 M44 nc nc M44 M36 nc M6 

(continued on next page) 
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Table 6·9 • SBCll/21·PLUS Socket Set A Configuration for 
EEPROMs/EPROMs/PROMs (Cont.) 

Connect Referenced Pin to Socket A Pin 
Part Pins Size M40 M37 M7 M61 M14 M39 M64 

PROMs 
Intel 

3632 24 4Kx8 M12 ne M6 M12 ne ne M7 
3632-1 24 4Kx8 M12 ne M6 M12 ne ne M7 

nc = requires no connection 

Table 6·10 • SBCll/21·PLUS Socket Set B Configuration for 
EEPROMs/EPROMs/PROMs 

Connect Referenced Pin to Socket A Pin 
Part Pins Size ID5 M48 M13 M63 M59 M66 M33 

EEPROMs 
Intel 

2815 24 2Kx8 M12 ne ne M12 ne M6 ne 

EPROMs 
Intel 

2716 24 2Kx8 M12 ne ne M12 ne M6 ne 
2716-1 24 2Kx8 M12 ne ne M12 ne M6 ne 
2716-2 24 2Kx8 M12 ne ne M12 ne M6 ne 
2732 24 4Kx8 M44 ne ne M44 ne M6 ne 
2732A 24 4Kx8 M44 ne ne M44 ne M6 ne 
2764 28 8Kx8 M44 M46 M36 M44 M36 ne M36 
27128 28 16Kx8 M44 M33 M33 M44 M36 MlO M59 

11 
TMS2516 24 2Kx8 M12 ne ne M12 ne M6 ne 
TMS2516-35 24 2Kx8 M12 ne ne M12 ne M6 ne 

Mostek 
MK2716 24 2Kx8 M12 ne ne M12 ne M6 ne 
MK2764 28 8Kx8 M44 ne M36 M44 M36 ne ne 

PROMs 
Intel 

3632 24 4Kx8 M12 ne ne M12 ne M6 ne 
3632-1 24 4Kx8 M12 ne ne M12 ne M6 ne 

nc = requires no connection 
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• RAMs 
The 28-pin sockets can also accept 24-pin static RAM chips. Caution must be 
observed to ensure that pin 1 of the chip is installed into socket hole 3. The 
configuration requirements of some industry-compatible RAMs are described in 
Tables 6-11 and 6-12. The user may select chips from other vendors; however, 
the pin configuration must be compatible with the sockets provided. The 
selected RAMs are required to meet the maximum output enable time and the 
maximum access time specified for the PROMs. 

The user installs a jumper wire from the pin referenced by the chip type to the 
socket pin described in the tables. Figure 6-5 provides a reference for all signals 
and the socket pins associated with the wirewrap pins. These interconnections 
are listed separately under socket set A and socket set B, and some jumper wires 
are common to both socket sets. Some devices may not require a connection or 
installation of a jumper wire and are designated by an "nc" in the tables. The 
wirewrap pin locations are shown in Figure 6-1. 

Table 6·11 • SBC11/21·PLUS Socket Set A Configuration for RAM 

Connect Referenced Pin to Socket A Pin 
Part Pins Size M40 M37 M7 M61 M14 M39 

Mostek 
MK4802 24 2Kx8 M57 nc M34 M56 nc nc 

Toshiba 
TMM2016P 24 2Kx8 M57 nc M34 M56 nc nc 
TMM2016P-l 24 2Kx8 M57 nc M34 M56 nc nc 
TC5565PIP-l 28 8Kx8 M44 M57 M34 M44 nc M56 
TC5565PLlPL-1 

Hitachi 
HM6116P 24 2Kx8 M57 nc M34 M56 nc nc 
HM6264P 28 8Kx8 M44 M57 M34 M44 nc M56 

nc = requires no connection 
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Table 6-12 • SBe·H/21·PLUS Socket Set B Configuration for RAM 

Connect Referenced Pin to Socket A Pin 
Part Pins Size M35 M48 M13 M63 M59 M66 M33 

Mostek 
MK4802 24 2Kx8 M57 nc nc M56 nc M34 nc 

Toshiba 
TMM2016P 24 2Kx8 M57 nc nc M56 nc M34 nc 
TMM2016P-l 24 2Kx8 M57 nc nc M56 nc M34 nc 
TC5565PIP-l 28 8Kx8 M44 M57 nc M44 M41 M41 M56 
TC5565PLlPL-1 

Hitachi 
HM6116P 24 2Kx8 M57 nc nc M56 nc M34 ne 
HM6264P 28 2Kx8 M44 M57 nc M44 M36 M34 M56 

nc = requires no connection 

• Cables and Connectors 
The module has a 30-pin connector (13) for an external interface with the 
programmable 110 interface and two lO-pin connectors (11 and 12) for the 
external interface of the serial line units (SLUs). The locations of these connec­
tors on the module are shown in Figure 6-1. 

Parallel 110 Interface 
The module connector is a 30-pin AMP MODU connector. The I/O signals are 
buffered and are capable of driving up to 50 feet (maximum) of flat ribbon or 
round cable with a 30-pin AMP contact housing at each end. The following list 
of connectors is compatible with the module connector: 

AMP MODU polarized or nonpolarized contact housings for crimp snap-in pin 
and receptacle contacts: 

Latching, polarized housings 2-87631-6 no strain relief 
87733-6 strain relief 

Nonlatching, polarized housings 

Nonlatching, nonpolarized 
housings 

Receptacle contacts 

1-87977 -3 no strain relief 
1-102184-3 strain relief 

2-87456-6 no strain relief 
2-87832-7 strain relief 

87045-3 for 30 to 26 AWG 
102098-3 for 32 to 27 AWG 
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Mass termination connectors for flat cables: 

Separate parts (nonpolarized) 

Separate parts (polarized) 

Connector and cover kits 
(nonpolarized) 

1-88378-1 connector 
1-86873-2 cover 
1-88340-1 strain relief cover 

1-88392-1 connector 
1-86373-2 cover 
1-88340-1 strain relief cover 

1-88379-1 no strain relief 
1-88476-1 with strain relief 

Connector and cover kits (polarized) 1-88393-1 no strain relief 
1-88478-1 with strain relief 

Separate parts 

Latching connectors and covers 
(polarized) 

Mass modular connector system 

1-88392-1 connector 
1-86873-2 cover 
1-88340-1 strain relief cover 

1-88423-1 no strain relief 
1-88479-1 with strain relief 

1-102393-3 housing for 30-26 AWG 
1-102396-3 cover 
1-102392-3 kit 
1-102398-3 housing for 26-22 AWG 
1-102396-3 cover 
1-102397 -3 kit 

Connectors can be terminated to discrete wire in sizes 30-26 AWG, 26-24 AWG, 
as well as jacketed cable and bonded ribbon cable. 

Serial Line Interfaces Ul andJ2) 
Each serial line unit (SLU) is compatible with EIA RS-232C and EIA RS423 serial 
type interfaces. SLUI interfaces through] 1, and SLU2 interfaces through]2. 

The user installs a slew rate resistor determined by the operating baud rate 
defined ip Table 6-13. The slew rate resistor is identified as R6 and its location 
on the module is shown in Figure 6-1. 



6-24 • KXT11-AB FALCON-PLUS SBC-11121-PLUS Microcomputer 

The user provides the interconnecting cables. The following list describes some 
standard Digital cables for use with the KXT11-AB: 

BC20N-05 5-foot EIA RS-232C null modem cable to directly interface with 
the EIA RS-232C terminal (2 x 5 pin AMP female to RS-232C 
female) 

BC21B-05 5-foot EIA RS-232C modem cable to interface with modems and 
acoustic couplers (2 x 5 pin AMP female to RS-232C male) 

BC20M-50 50-foot EIA RS-422 or RS-423 cable for high throughput transmis­
sion (19.2 Kbaud) between two SBC-1l/21-PLUS computers 
(2 x 5 pin AMP female to 2 x 5 pin AMP female) 

Table 6-13 • EIA Slew Rate Resistor Values 

Baud Rate Resistor R6 (ohms) 

38400 22 k.o.* 

19200 51k.o. 

9600 120kflt 

4800 200kfl 

2400 430kfl 

1200 820kfl 

600 1M.o. 

300 1Mfl 

* Factory-installed value 

t Maximum baud rate for SLU 1 
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The KXTl1-CA is a single-board computer (SBC) that can operate as a 
peripheral 110 processor or as a stand-alone computer. 

• Specifications 

Identification 

Size 

Power Requirements 

Power supply 
+5Vdc ±5% 

+ 12 Vdc ±5% 

Battery Backup 
+5 Vdc ±5% 

Bus Loads 
ac 
dc 

• Related Documentation 

Document Tide 

M8377 

Quad 

3.5 A (typical), 4 A (maximum) 

60 milliampere (typical) used by 
onboard circuity; 2 A (maximum) 
includes current provided to outside 
interface through pin 10 of the serial 
110 connector for operating the 
DLVll-KA EIA-20 milliampere 
converter option. 

The + 12 V typical current is mea­
sured with no connections at pin 10 of 
the serial 110 connector (fused line). 

12 milliampere (typical), 20 mil­
liampere (maximum) 

2.7 
1.0 

KXTll-CA Single-Board Computer User's Guide 
PDP-ll Architecture Handbook 

Order Number 
EK-KXTCA-UG 
EB-23657 -18 
E]-17475 
EK-OCTll-UG 
EK-OTU58-1M 
EK-KXTCA-HR 

Chipkit Users Manual 
Micro/Tll User's Guide 
TU58 Technical Manual 
KXTll-CA ROM Listing 
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• Configuration 

The KXT11-CA is configured by means of 32 jumpers and two edge-mounted 
switches. Jumper configurations are done by either installing, repositioning, or 
removing jumpers between pins. The locations and identification numbers of 
the pins are shown in Figure 7 -1. Table 7 -1 defines the pins by functional 
groups, and the standard factory-shipped configuration is listed in Thble 7-2. 

PliO CONSOLE CHANNEL B CHANNEL A 

D L---I _J_4 ----.JI G 0 0 1 J1 

M42 M41 M31 oM32 M17 0 
BOOT/SELF- M430 ~M40~M39 ~ 0 M150 
TEST SWITCH M3B 0 0 M37 M30 M29 M13 0 

M36.~M35 M28 M110 
o M84 

fOlM83 
l£JMB2 

fOlM81 
l.£.JM80 
o M79 

M78~M77 
M760 0 M75 
M74~M73 
M72~M71 

rolM70M67rol 0 M66 
~M69M65~ fOl M64 
o M68 l£JM63 

M62rol 0 M61 
M60~fOlM59 

l£JM58 

M570 
M56~M55 
M54~M53 

M34~M33 ~ 0 M90 
M27 M26 M70 

rol M51 

l;J~:~D rol M4B 

~M47 
M46 0 
M45 rol 
M44~ 

D 
M25~O M24 
M230 0 M22 
M21 0 0 M20 

10 
o M16 
o M14 SBC 10 
o M12 SWITCH 
o M10 
o M8 
o M6 

o 0 
M5 M4 

o M52 o M19 
o M18 

M3 M1 
o~ 

M2 

Figure 7-1 • KXT11-CA Jumper Layout 
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Table 7-1 • KXTll-CAJumper Pin De6nitions 

Function Jumpers 

Base address Ml8 and Ml9 

DMArequests M47, M48, M49, M50, M51 

Realtime clock (60 Hz or 50 M84, M82, M83 
Hz) 

SLUI break (nonmaskable) 

User memory socket sites 

Memory map selection 

Battery Backup: 
OnboardRAM 
User RAM 

SLUI: 
Programmable baud rate 
Serial output 
(RS-422, RS-423) 
Serial input 

SLU2: 
Channel A 

ChannelB 

M81,M80 

M57,M66,M61,M55,M60,M65,M63,M58, 
M52,M67,M64,M59,M56,M53,M62 

Ml,M2,M3 
M68,M69,M70 

M72,M74,M76,M78,M75,M73,M71,M77 
M43, M41, M42 

M5,M4 

M13, MI2,MI7, M16, MIl, MIO,M9,M8, 
M15, MI4,M7, M6 

~9,M40,M38,M37,M46,M45,M44,M34, 

~3,M28,M26,M35,~6,M29,~2,M27, 

~1,~0,M43 
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Table 7-2 • KXTll-CA Factoty-shippedJumper Configuration 

Function 

Base address 

Interrupts: 
Realtime clock RTC60 
SLU 1 (break) 

DMA Requests: 
SLU2 channel A 
SLU2 channel B 

Memories: 
2Kx8EPROM 
Memory map 0 
Battery backup (no) 
User RAM (no) 

SLUl: 
Serial baudlbits rate (9600) 

Receiver (RS-423) 

lIansmitter 

SLU2: 

Channel A receiver (RS-422) 

Channel B receiver (RS-422) 

Channel B transmitter (RS-422) 

Boot/self-test switch 

IDswitch 

Jumpers Installed 

Low range (jumper out) 

M82 toM83 
M81 toM80 

M51 toM50 
M47toM48 

M53 toM55 
No jumpers installed 
M1 toM2 
M69to M70 

M78toM77 
M76toM75 
M72toM71 

No jumpers installed 

M42 toM41 

M15 toM14 
M13toM12 
MIl toMlO 
M7toM6 
M8toM9 

M36toM35 
M34toM33 

M28toM27 
M32toM30 
M39toM40 

Fbsition 10 

Fbsition 2 
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User EPROM, EEPROM, and RAM 
The user can install EPROMs, EEPROMs, or RAMs into the two-user socket sites, 
shown in Figure 7-2. Table 7-3 lists jumper configurations for several memory 
chips. The user may select chips from other vendors; however, pin configura­
tions must be compatible. Selected EPROMs or RAMs must meet maximum 
enable time of 250 nanoseconds and a maximum access time of 450 
nanoseconds. 

LEFT EDGE OF 
PC BOARD 
COMPONENT 
SIDE 

USER SOCKET SITES 

CHIPS PIN 12 OF CHIP 
PIN 14 OF SOCKET 

NOTE: PIN 12 OF THE USER'S CHIP, 24 PIN OR 28 PIN, IS 
INSERTED INTO PIN 14 OF THE USER SOCKET SITES. 
SHOWN INSERTED IS A 24 PIN CHIP. 

Figure 7-'1.· KXT11-CA User Socket Sites 

• 

Table 7-3 • KXTll-CA Memory Jumper Configurations 

Part No. Pins Size Jumper Connection between Pins 

56- 61- 55- 52- 61- 58- 66- 66- 63-
Intel 55 62 53 53 59 59 67 64 64 

2716 24 2Kx8 R R I R I R R I R 
2732 24 4Kx8 R R I R R I R R 1 
2764 28 8Kx8 I I R R R I I R 1 
27128 28 16Kx8 I I R I R I I R I 

62- 53- 53- 59- 67- 64- 59- 64- 56-
Toshiba 60 54 55 60 65 65 58 63 55 

TMM2016P-Ol 24 2Kx8 R R I I R I R R R 
TMM5565P-l 28* 8Kx8 1 1 R R 1 R I '1 1 

I = jumper installed; R = jumper removed 

* When 28-pin RAM devices are installed, M57 is jumpered to either M56 ( + 5 V source) 
or M55 (+ 5 V battery backup source). 
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Battery Backup 
The KXTll-CA is factory-configured with no battery backup for the RAMs with 
a jumper inserted between pins M 1 and M2. By removing this jumper and rein­
stalling it between pins M2 and M3, the user can select the battery backup con­
figuration to maintain a + 5 V battery supply to the 16-Kbyte static RAM after 
the dc power is removed. The user must then supply battery backup voltage to 
pinAVl. 

User SQcket + 5 V Power 
If the 32-Kbyte static RAM is jumpered for battery backup, then the user socket 
can also be jumpered for battery backup. This is done by removing the factory­
installed jumper from between pins M70 and M69 and reinstalling the jumper 
between pins M69 and M68. 

Memory Maps 
The KXTll-CA can be configured for one of eight different memory maps, 
numbered from 0 to 7, as shown in Figure 7-3. Table 7-4 lists the jumper con­
figurations required to select one of these memory maps. 



173777 

163777 

157777 

137777 

117777 

107777 

100000 

o 
KXTCSRB 
<3-1> 

NXM 

2K 
PROMIRAM 

" " 

RAM 

MAP 0 

000 

1K I/O PAGE 

2K NATIVE FIRMWARE 

1 K SELF TEST OVERLAY 

4K 
PROMIRAM 

RAM 

MAP 1 

001 

8K 
PROM/RAM 

RAM 

MAP 2 

010 

"NOT CURRENTLY SUPPORTED 

.-
4K 
NATIVE 
FIRMWARE 
EXTENSION 

8K 
PROM/RAM 

RAM 

MAP 3 

011 

32 

28 

24 

20 

16 

12 

8 

4 

o 

1K I/O PAGE 

2K NATIVE FIRMWARE 

1 K SELF TEST OVERLAY 

4K 

NXM NATIVE 
FIRMWARE 
EXTENSION 

"" 

RAM RAM RAM 

8K 
NXM PROM/RAM 

4K 

2K 
PROM/RAM 

PROM/RAM 

MAP 4 

100 

MAP 5 

101 

MAP 6 

110 

""THE TOP 64 BYTES OF NATIVE RAM ARE RESERVED BY NATIVE FIRMWARE 

Figure, 7-3· KXT11-CA Memory Maps 

"" 

RAM 

16K 
PROM/RAM 

MAP 7 

111 

'-I 
~ 
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Table 74· KXTll-CAMemory Map Jumpers 

Jumper Connections 
Memory Map M24 to M5 M22toM23 M20 to M21 

0 IN IN IN 

1 OUT IN IN 

2 IN OUT IN 

3 OUT OUT IN 

4 IN IN OUT 

5 OUT IN OUT 

6 IN OUT OUT 

7 OUT OUT OUT 

Boot/Self-test Option 
The KXTl1-CA has a 16-position switch used to configure the bootstrap and 
self-test options. The location of this switch is shown in Figure 7-1. Thble 7-5 
lists the options which can be selected. 

,Table 7-5 • KXTll-CA Boot/Self-test Switch Options 

Switch Position 

Stand-alone Boot 

o 

2 

3 

4 

Option Description 

Application code in user ROM is executed; no selftest is 
performed. 

Application code in user ROM is executed; self-test is 
performed. 

Application code in user ROM is executed; self-test and 
ROM test are performed. 

Boot application code from ru58 drive unit; self-test is 
performed. 

No auto self-test; enter serial ODT. 

(continued on next page) 
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Table 7-5 • KXTll-CA Boot/Self-test Switch Options (Cont.) 

Switch Position 

System Boot 

5 

6 

7 

Dedicated Test 

8 

9 

10 

11-15 

Base Address 

Option Description 

Self-test is performed; do not boot; wait for command 
from arbiter. 

No self-test is performed; do not boot; wait for boot 
command from arbiter. 

ReselVed 

Used for stand-alone testing. Self-test is performed; 
loopback test is run; no application code is run; the 
RAM is mapped low. 

Used for stand-alone testing. Self-test and user ROM test 
are performed; loopback test is run; no application code 
is run; the RAM is mapped low. 

Used when running XXDP + diagnostics. Self-test is per­
formed; wait for additional test commands; the RAM is 
mapped low. 

ReselVed 

The jumper between pins M18 and M 19 enables the user to select either a high­
or a low-base address range. Within a particular range, the 16-position system 
ID switch enables the user to select one of 14 base addresses. Figure 7 -1 shows 
the location of the system ID switch. Table 7 -6 lists the jumper and switch con­
figurations required for various base addresses. 

Note 

Due to a conflict of CPU addressing, the high base address range 
should be used if a FALCON SBC or more than eight KXTll-CAs 
are on the Q-bus. 



7-10 • KXTll-CA Single-Board Computer 

Table 7-6 • KXTll-CA Base Address Configuration 

SBe Base Address 
ID Switch Low Range High Range 
Position Ml8-M19 Out M18-M19 In 

0* 

1* 

2 17760100 17762100 

3 17760140 17762140 

4 17760200 17762200 

5 17760240 17762240 

6 17760300 17762300 

7 17760340 17762340 

8 17775400 17777400t 

9 17775440 17777440t 

10 17775500 17777500t 

11 17775540 17777540t 

12 17775600 17777600t 

13 17775640 17777640t 

14 17775700 17777700t 

15 17775740 17777740t 

* For these two switch positions, the Q-bus interface is disabled. 

t Caution: Using these base addresses may conflict with existing Q-bus devices. 

Realtime Clock Interrupt 
The realtime clock interrupt can be set for either 50-Hz or 60-Hz operation, as 
detennined by pins M82, M83, and M84. The factory-shipped configuration is 
for 60-Hz operation, with a jumper installed between pins M82 and M83. To 
select 50-Hz operation, the user must removed the factory-installed jumper and 
reinstall it between pins M83 and M84. 

Break Enable 
The KXTll-CA is shipped with the console SLU 1 BREAK key interrupt enabled. 
This causes a nonmaskable T-11 trap to restart when the BREAK key is pressed 
on the SLU1 console tenninal. To disable this interrupt, the user must remove 
the factory-installed jumper from between pins M80 and M81 and reinstall it 
between pins M79 and M80. 
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SLUt Transmitter 
SLUI can be configured to transmit either single-ended (RS423) or differential 
(RS-422) asynchronous serial data out on connector J3. The factory-shipped 
configuration is for RS423 transmission, with a jumper installed between pins 
M41 and M42. To select RS-422 transmission on SLUI, the user must remove 
the factory-installed jumper and reinstall it between pins M42 and M43. 

SLUt Receiver 
SLU I can be configured to receive either single-ended (RS423) or differential 
(RS-422) asynchronous serial data in on connector J3. The factory-shipped con­
figuration is for RS-423 input, with no jumper installed between pins M4 and 
M5. To select RS-422 input on SLUI, the user must install a jumper between 
pinsM4 andM5. 

SLUt Baud Rate 
The SLU I output baud rate can be configured for either hardware or software 
control. With a jumper installed between pins M77 and M78, the baud rate is 
determined by the jumper configuration of pins M72 through M76, as shown in 
Table 7 -7. If no jumper is installed between pins M77 and M78, the baud rate is 
under software control. 

The KXTl1-CA is factory-shipped with a hardwired SLUI output baud rate of 
9600. 

18ble 7-7 • KXTU-CA SLUt Baud Rate Configuration 

Baud Rate Jumper Connection 
(BitslS) M72toM7t M74toM73 M76to M75 

38400 IN IN IN 

19200 IN IN OUT 

9600 IN OUT IN 

4800 IN OUT OUT 

2400 OUT IN IN 

1200 OUT IN OUT 

60D OUT OUT IN 

300 OUT OUT OUT 
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DMA Requests 
There are three DMA request lines to the direct transfer controller (DTC). Two 
request lines come from SLU2 channels A (transmit and receive). The third 
request comes from the counter/timer (8036) chip. The user can select two of 
these three requests by configuring jumper pins M47 through MSl, as shown in 
Table 7-8. 

Table 7-8 • KXTll·CA DMA Request Configuration 

Jumper Connection Description 

M50toM51 DMA request from SLU2 channel A (transmit) 

M48toM49 DMA request from counter/timer chip 

M47to M48 DMA request from SLU2 channel A (receive) 

Note 

Do not install a jumper between pins M49 and M50. This config­
uration is not supported. 

SLU2 Channel A Receiver 
The SLU2 channel A receiver can be configured for either single-ended (RS-
423) operation or differential input (RS-422) operation, as shown in Table 7-9. 

Table 7-9 • KXTll-CA SLU2 Channel A ReceiveJ: Configuration 

Jumper Status Description 

M17toM16 
MIS toM14 
M13 toM12 
Mll toMlO 
M9toM8 
M7toM6 

M17toM16 
MIS toM14 
M13 toM12 
Mll toMlO 
M9toM8 
M7toM6 

OUT 
OUT 
OUT 
OUT 
OUT 
OUT 

IN 
IN 
IN 
IN 
IN 
IN 

SLU2 channel A single-ended (RS-423) 
receiver operation 

SLU2 differential input (RS-422) 
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SLU2 Channel 8 Operation 
SLU2 channel B can be configured to receive either driver (differential or single­
ended) or party-line signals (Ccm R1360) on connector J2, as shown in Table 
7-10. 

18ble 7-10 • KXTll-CA SLU2 Channel 8 Configuration 

Jumper Connection Description 

M45toM6 R1360 party-line input signal 

M44toM45 IT104B input signal (RS-423) 

SLU2 Channel 8 Receiver 
The SLU2 channel B input can be configured for RS-422 (differential) or RS-423 
(single-ended) receiver operation. Channel B output can be configured for 
either RS-422 (differential), RS-423 (single-ended), or party line (CCITIR1360) 
operation, as shown in Table 7-11. 

Table 7-11 • KXT11-CA SLU2 Channel 8 Receiver Configuration 

Jumper Status Description 

M38 to M37 OUT RS-423 receiver operation 
M36toM35 OUT 
M34 to M33 OUT 

M38to M37 OUT RS-422 receiver operation 
M36toM35 IN 
M34toM33 IN 

M38toM37 IN Party-line receiver operat~on 
M36toM35 OUT 
M34to M33 OUT 

Note 

When the SLU2 channel B receiver is configured for party-line 
operation, a jumper must be installed between pins M39 and M40 
for party-line termination. 
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SLU2 Channel B '&ansmitter 
The SLU2 channel B transmitter can be configured for either RS-423 (single­
ended), RS-422 (differential), or party-line (CCIIT 1360) operation, as shown in 
Table 7-12. 

Table 7-12 • KXTll-CA SLU2 Channel B Thmsmitter Configuration 

Jumper Connection Description 

M30 to M31 RS-423 transmitter operation 

M30 to M32 RS-422 transmitter operation 
M27toM28 

M29 to M30 ccnT 1360 party-line operation 
M39to M40 

Note 

When the SLU2 channel B transmitter is configured for party-line 
operation, a jumper must be installed between pins M39 and M40 
for party-line termination. 

• Cables and Connectors 

The KXTll-CA has a 40-pin connector (J4) for an external interface with the 
programmable 1/0 interface, a 40-pin connector for the full modem support 
interface al), and two lO-pin connectors a2 and]3) for the external interface 
of the serial line units (SLUs). The locations of these connectors are shown in 
Figure 7-1. 

Parallel 110 Interface (]4) 
The 110 signals are buffered and are capable of driving up to 50 feet (maxi­
mum) of flat ribbon or round cable with a 40-pin AMP contact housing at each 
end. The following two cables are compatible with the module connector: 

• BC05L mirror-image cable 

• BC06R shielded-ribbon cable 
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Serial 110 Interfaces (Jl, J2, and J3) 
Each serial line unit (SLU) is compatible with EIA RS-232C and EIA RS423 serial 
type interfaces. SLUI interfaces throughJ3, SLU2 channel A interfaces through 
Jl, while SLU2 channel B interfaces throughJ2. 

The user provides the interconnecting cables. The following list describes some 
standard Digital cables for use with the KXTll-CA. 

BC20N-05 5-foot EIA RS-232C null modem cable to directly interface with 
the EIA tenninal (2 x 5 pin AMP female to RS-232C female) 

BC2lB-05 5-foot EIA RS-232C modem cable to interface with modems and 
acoustic couplers (2 x 5 pin AMP female to RS-232C male) 

BC20M-50 50-foot EIA RS-422 or RS423 cable for high throughput transmis­
sion (192 Kbaud) between two KXTll-CA computers (2 x 5 pin 
AMP female to 2 x 5 pin AMP female) 

Loopback Connectors 
Three loopback connectors - part numbers ID02l, ID022 and ID270 - are 
used in testing the KXTll-CA single-board computer. Two to-pin loopback 
connectors (ID270) are used with 

• SLU2 channel B synclasync 110 connector J2 

• SLUI console 110 connector J3 

The 4O-pin loopback connector (ID022) is used with SLU2 channel A sync! 
async 110 connector J 1. Note that the J 1 connector can be configured, with to 
switches, for RS-422 or RS423 loopback operation. The 40-pin loopback con­
nector (ID02l) is used with the parallel 110 connector J4. 
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Chapter 8 • Introduction to Memories 

Digital offers a wide range of microcomputer memory products, including 
RAM (random-access memory) read/write modules, ROM (read-only memory) 
modules, and PROM (programmable read-only memory) modules. The size of 
the memory array on a single board can range from 4 Kbytes to 4 Mbytes. 

All memory boards include Q-bus interface logic, along with timing and control 
logic. In addition, each module's starting memory address is jumper-selectable 
to provide flexibility of memory layout within a system. 

Additional features, described below, are available on selected memory boards. 
Table 8-1 summarizes the features of the various memory boards available for 
use with Q-bus microcomputers. 

• Parity Operation 
Some memory modules contain parity control circuitry that generates parity 
bits when data is written to memory, and tests parity bits when data is fetched 
from memory. Parity errors are detected and flagged for processing by the CPU, 
thereby eliminating the processing of faulty data and the execution of faulty 
software. 

• Wmdow Mapping 

The MRVII-C and -D PROWROM modules can be configured to be accessed 
in one of two modes - direct addressing mode or page (or window mapping) 
mode. Direct addressing mode provides total access to all locations on the mod­
ule. Wmdow-mapped mode, on the other hand, is a virtual addressing scheme 
that uses two windows in the memory address space to access two segments of 
the memory array. Using this mode, two virtually adjacent segments can actually 
be located in nonadjacent physical address space. 
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• Re&esh Circuitry 
Dynamic metal oxide semiconductor (MOS) memory requires periodic refresh­
ing to retain stored data. Memory modules with onboard refresh circuitry per­
fonn this function automatically, eliminating the need for control signals on the 
bus and thereby improving overall system perfonnance. 

• Battery Backup 

The stored contents of MOS memory is volatile; that is, when operating power is 
lost, memory data is lost. However, memory contents can be protected during 
system power failures by supplying battery backup power. The MCVll-D RAM 
memory module has onboard battery backup. Other memory modules can be 
configured to support user-supplied battery backup capabilities. 

• Bootstrap 

Some PROWROM modules allow the user to install a bootstrap program in a 
portion of the memory array, thereby eliminating the need for an additional 
bootstrap board. 

• 110 Page 

In keeping with the standard PDP-ll architecture, the upper 4 Kwords of 
address space in all Q-bus systems is reserved for communications with periph­
eral devices. This area is known as the 110 page. Some memory modules, how­
ever, can be configured to permit the use of the lower 2 K words of the 110 page 
as actual memory locations. (Note that the system designer must exercise care 
in assigning these memory locations to avoid conflicts with peripheral device 
control and status registers.) 
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• Control and Status Registers 

Some memory modules contain a control and status register (CSR) used to 
access certain module features under program control. In particular, the 
MRVII-C and -D PROMIROM modules use the control and status register to 
control the window-mapping access mode, and the MSVll-L, -P and -Q RAM 
modules use the control and status register to permit program control of certain 
parity functions. 
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Table 8-1 • Memory Board Summary/Comparison Chart 
Feature MCVll-D MRVll-C MRVll-D 

Memory type static user-supplied user-supplied 
CMOS RAM ROMIPROM ROMIPROM 

and static 
RAM 

Memory size 8 Kbytesand up to 64 up tc? 512 
32 Kbytes Kbytes Kbytes 

Bus addressing selectable 18-bit selectable 

Wmdow mapping no selectable selectable 

Bootstrap no yes yes 

Onboard refresh n/a n/a n/a 

Battery backup onboard n/a selectable 

Start address boundary 4-Kbytes 8-Kbytes1 4-Kbytes1 

Modifiable 110 page yes no no 

Access time (DATI max) 250 selectable selectable 
nanoseconds 

Huity operation no no no 

CSR register no yes2 yes2 

Notes 

1. In direct addressing mode 

2. In window mapping mode 

3. 22-bit only on the MSVll-PL 

4. Not supported by Digital 

5. Except for the MSVll-QA Etch Revision A 
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Table 8-1 • Memoty Board Summ8l'y/Comparison Chart (Cont.) 
MSVll-D MSVll-E MSVll-L MSVll-P MSVll-Q 

dynamic dynamic dynamic dynamic dynamic 
MOSRAM MOSRAM MOSRAM MOSRAM MOSRAM 

4 Kbytes to 4 Kbytesto 128 Kbytes or 256 Kbytes or 1,20r4 
32 Kbytes 32 Kbytes 256 Kbytes 512 Kbytes Mbytes 

16-118-bit 16-/18-bit selectable selectable3 22-bit 

no no no no no 

no no no no no 

yes yes yes yes yes 

selectable 4 selectable 4 selectable4 selectable4 selectable5 

8-Kbytes 8-Kbytes 4-Kbytes 8-Kbytes 128-Kbytes 

yes yes yes no no 

225 265 230 260 358 
nanoseconds nanoseconds nanoseconds nanoseconds nanoseconds 

no yes selectable yes yes 

no no selectable yes yes 
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Battery Backup 

The MCVII-D is a static CMOS read/write memory with battery backup. The 
MCV11-D memory is available in two versions - the MCVll-DA and the 
MCV11-DC, with storage capacities of B Khytes and 32 Khytes, respectively. 

• Specifications 

Identification M8631 

Size Dual 

Bus Loads 
ac 2.0 
de 1.0 

Power Requirements 

Data 
Active Standby Retention 

MCVll·DC (32 Kbytes): 

Current + 5 V Typical* 1.23 A 1.22 A 0 
+ 5 V Maximum* 2.16A 2.15A 0 
+ 5 V BBU Typicalt lmA lmA 9mA 
+ 5 V BBU Maximumt 2mA 2mA 14mA 

Power +5 V Typical 6.2W 6.1W 0.045W 
+5 V Maximum 11.34 W 11.29W 0.073W 

MCVll·DA (8 Kbytes): 

Current + 5 V Typical* 1.20 A 1.19A 0 
+5 V Maximum* 2.09 A 2.0BA 0 
+ 5 V BBU Typicalt 1mA 1mA 9mA 
+5 VBBU Maximumt 2mA 2mA 14mA 

A»wer +5 V Typical 6.0W 5.95W O.045W 
+5 V Maximum 1O.97W 1O.92W 0.073W 

* + 5 V current is recorded with no + 5 V BBD supply connected. 

t +5 BBD current assumes + 5 V equals 4.75 V and + 5 BBU equals 525 V. In the active 
and standby mode, a majority of current comes from the + 5 V supply. Thus, it appears 
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as though very little current is required by the + 5 BBU supply. In the data retention 
mode, the + 5 V supply is assumed to be at 0 V. The current supplied by + 5 BBU is 
used to trickle charge the batteries. H the batteries were disconnected, + 5 BBU would 
be typically 20 JLA. 

Data Retention 
MCVll-DC 
MCVll-DA 

1180 hr (typical); 100 hr (minimum) 
2647 hr (typical); 333 hr (minimum) 

Access and Cycle Tunes 

Access Tune (ns) Cycle Tune (ns) 
Bus Cycle Typical Maximum Notes Typical Maximum Notes 

DATI 225 250 (1) 520 570 (4) 
DA1O(B) 50 55 (2) 500 550 (4) 
DATIO(B) 590 620 (3) 1010 1070 (5) 

Notes 

1. R SYNC to T RPLY with minimum timing (25 ns) from R SYNC to R DIN and 
typical or maximum module propagation delays. 

2. R SYNC to T RPLY with minimum timing (50 ns) from R SYNC to R DOUT 
typical or maximum module propagation delays. 

3. R SYNC to T RPLY (DAlO portion of the bus cycle) with minimum timing 
(25 ns) from R SYNC to R DIN and minimum timing (350 ns) from T RPLY 
(DATI portion of cycle) to R DOUT. 

4. R SYNC to TIM 130 negated. 

5. R SYNC to TIM 130 negated (DAlO). 

Nonstandard Environmental Speci6cations 
Storage Temperature -30°C to 60°C (_22°P to 1400P) 



• Related Documentation 
Document TIde 
MCVII-D User~ Guide 
MCVII-D Reference Card 
MCVII-D Field Maintenance Print Set 

• Configuration 

Order Number 
EK-MCVID-UG 
EK-MCVID-RC 
MP-01309-00 
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The MCVII-D is configured by means of several wirewrap jumpers, as shown in 
Figure 9-1. The user can configure the following MCVII-D features: 

• Module starting address 

• 16-, 18-, or 22-bit addressing 

• Memory 110 page size 

• Battery backup 
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Figure 9-1 • MCV11-D Module Layout 
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Module Starting Address (MSA) 
The module starting address is equal to the number of decimal K words already 
configured in the system. Jumpers L, M, N, P, and R select the first address in 
the 128-Kword block of addresses that contains the module's MSA. Jumpers A, 
B, C, D, E, and F select the particular 4-Kword increment in that 128-Kword 
block where the MSA begins. The 128-Kword block selected is called the FAR 
(First Address Range). The 2-Kword increment is called the PSA (Partial Start­
ing Address). The following equation shows how. the MSA, FAR, and PSA are 
related: 

PSA = MSA-FAR 

Refer to Tables 9-1 and 9-2 for jumper locations for the FAR and PSA, 
respectively. 

Table 9-1 • MCVll-D FAR Jumper Configurations 

First Address Range (FAR) Jumpers In (X) to Ground (R) 
Declmal(K) Octal L M N P 

000-124 00000000-00760000 

128-252 01000000-01760000 X 

256-380 02000000-02760000 X 

384-508 03000000-03760000 X X 
512-636 04000000-04760000 X 

640-764 05000000-05760000 X X 

768-892 06000000-06760000 X X 

896-1020 07000000-07760000 X X X 

1024-1148 10000000-10760000 X 

1152-1276 11000000-11760000 X X 

1280-1404 12000000-12760000 X X 

1408-1532 13000000-13 760000 X X X 

1536-1660 140CKX)0Q-14760000 X X 

1664-1788 15000000-15760000 X X 

1792-1916 16000000-16760000 X X X 

1920-2044 17000000-17760000 X X X 

Note 

The MCVll-D is shipped for I8-bit systems. For applications in 
which the module is configured outside this address space, the 
module must be configured for 22-bit addressing by inserting a 
jumper from pin J to R 

X 

X 
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Table 9·2 • MCVU·D PSA Jumper Configurations 

Partial Starting 
Address (PSA) Jumpers in (X) to Ground (R) 

Decima1(K) Octal A B C D E 

0 00000000 

4 00020000 X 

8 00040000 X 

12 00060000 X X 

16 00100000 X 

20 00120000 X X 

24 00140000 X X 

28 00160000 X X X 

32 00200000 X 

36 00220000 X X 

40 00240000 X X 

44 00260000 X X X 

48 00300000 X X 

52 00320000 X X X 

56 00340000 X X X 

60 00360000 ·X X X X 

64 00400000 X 

68 00420000 X X 

72 00440000 X X 

76 00460000 X X X 

80 00500000 X X 

84 00520000 X X X 

88 00540000 X X X 

92 00560000 X X X X 

96 00600000 X X 

100 00620000 X X X 

104 00640000 X X X 

(continued on next page) 
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18ble 9·2 • MCVll·D PSAJumper Configurations (Cont.) 

Partial Starting 
Address (PSA) Jumpers in (X) to Ground (R) 

DecimaI(K) Octal A B C D E 

108 0066000O X X X X 

112 00700000 X X X 

116 00720000 X X X X 

120 00740000 X X X X 

124 00760000 X X X X X 

Thking an MSA of 336 Kword as an example, find the FAR in Table 9-1 by locat­
ing the first address in the block with the 336th location. This is 256, the FAR 
value. To find the PSA, subtract 256 from 336. This yields a PSA of 80. Jumper 
the FAR of256 by connecting pin N to pin R (ground). Jumper the PSA of 80 by 
connecting pin A to pin C to pin F (ground). 

Selecting 16-, 18-, or 22·bit Addressing 
The MCV11-D will support either 16-, 18-, or 22-bit addressing. To select 16- or 
18-bit addressing, remove the jumper at pinJ. To select 22-bit addressing, con­
nect pin] to R (ground). 

Modifying the 110 Page 
The top 4 K words of address space are usually reselVed to address 110 devices. 
The user may modify the 110 page by jumpering pin U to pin V. This will add 
the bottom 2 Kwords of the 110 page to memory. 
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Enabling Battery Backup 
The MCVII-D module comes with two batteries already installed. To enable the 
battery backup function, remove the clip across pins Y and Z and connect it to 
pins WandX. 

The two batteries included with the module are rechargeable nickel cadmium 
cylindrical cells. Each cell is size AAA, 1.2 V nominal, with a 180 rnA hr capacity 
at 25°C (77°F). The battery operating life is projected at over five years at nor­
mal operating temperatures. If the operating temperatures are continuously 
high, battery life will be shortened substantially. Battery life is sustained for 
approximately one year in a 60°C (140°F) environment. It is recommended that 
the module be kept in operation until the battery fails to hold a charge sufficient 
for the system's application. Only in the most demanding situations, where a 
data retention loss proves very costly, should a battery replacement schedule be 
advised. In these situations, the use of an external remote monitored power 
source on the BBU pin is recommended. 

The charge rate for the batteries is approximately 12 rnA as long as + 5 V is 
present. It takes 24 hours to totally charge a fully discharged battery. For every 
hour of charging, approximately 1/24th of the total charge will be replaced. 
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The MRV11-C module contains sixteen 24-pin sockets that accept a variety of 
user-supplied ROM chips. It accepts masked ROMs, fusible link PROMs, and 
ultraviolet erasable PROMs. It accepts several densities of ROM chips up to and 
including 4K X 8 chips. Using these high-density chips gives the module a total 
capacity of 64 Kbytes. The contents of the module can be accessed in either of 
two ways - directly or window-mapped. A bootstrap capability allows the top 
256 words of any 2-Kword page to contain a bootstrap program. 

• Specifications 

Identification 

Size 

Power Requirements 

Bus Loads 
ac 
dc 

ROM Specifications 
Ibwer 
Pins 
Access Tune 
Size 
Type 

Intel 2758 
Intel 2716 
Intel 2732 
Mostek MK2716 
TI TMS 2516 
TI TMS 2532 

Intel 3628 
Signetics 82S 2708 
Signetics 82S 181 
Signetics 82S 191 

M8048 

Dual 

+5Vdc,0.8A 

2.0 
1.0 

+5V ±5% 
24-pin spacing 
Up to 450 ns 
1K x 8, 2K X 8, or 4K x 8 bits 
See tables below 

UVPROMs 
Chip Array Size Maximum Memory· Size 

1Kx8 
2Kx8 
4Kx8 
2Kx8 
2Kx8 
4Kx8 

PROMs 
Chip Array Size 

lKx8 
1Kx8 
1Kx8 
2Kx8 

16Kbytes 
32 Kbytes 
64 Kbytes 
32 Kbytes 
32 Kbytes 
64 Kbytes 

Maximum Memory Size 

16Kbytes 
16Kbytes 
16Kbytes 
32 Kbytes 
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• Related Documentation 

Document TIde 
MRV11-C Field Maintenance Print Set 

• Configuration 

Order Number 
MP-00871-00 

The MRV11-C read-only memory (ROM) contains 129 wirewrap pins and 16 
ROM chip sockets. The user configures module features by installing jumper 
wires between the wirewrap pins. The user can configure the following items: 

• Memory size 

• Direct addressing mode 

• Wmdow-mapping mode 

• Bootstrap 

• Use of multiple MRV11 boards 

• ROMchips 

• Chip access time 

• DATIO bus cycle inhibit 

The size of the memory array is determined by the size of the ROM chips 
installed. The user provides these chips and inserts them into the sockets. All 
the ROM chips must be the same array size; that is, either 1K x 8, 2K x 8, or 
4K x 8 bits. The pin configuration of the chips must also be the same. The user 
can populate the MRV11-C for any of the three maximum memory sizes-
16, 32, or 64 Kbytes. Subsets of these sizes can also be chosen as shown in 
Table 10-1. In addition, the user can copfigure the MRVll-C to be part of a 
system with more than oile MRV11-C module. 
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18ble 10-1 • Storage Capacity per Board as a Function of Chip Array Size 
and Number of Chips 

Number of Chip Array Size 
Chips 27'8 (Typical) 2716 (Typical) 2732 (Typical) 
InstaDed 1024x8 2048x8 4096x8 

2 2 Kbytes 4 Kbytes 8Kbytes 

4 4 Kbytes 8Kbytes 16Kbytes 

6 6Kbytes 12 Kbytes 24 Kbytes 

8 8Kbytes 16Kbytes 32 Kbytes 

10 lOKbytes 20 Kbytes 40Kbytes 

12 12 Kbytes 24 Kbytes 48 Kbytes 

14 14Kbytes 28 Kbytes 56Kbytes 

16 16Kbytes 32 Kbytes 64Kbytes 

The MRV11-C ROM module operates in either the direct addressing mode or 
the window mapping mode. In the direct addressing mode, the user's program 
addresses physical memory directly. In the window mapping mode, the user's 
program addresses a continuous virtual address space that the MRV11-C breaks 
up into 2-Kbyte segments of physical address space. The 2-Kbyte segments 
need not be physically adjacent to each other in memory. 

The user can also select the starting address of a bootstrap on the module 
(within the bootstrap address region: 1730008 to 173776s.) The bootstrap 
option can be disabled or can be enabled for use in either addressing mode. 

The chip access time must be selected to accommodate the chips with the 
slowest access time. The user should also inhibit DATIO bus cycles to prevent 
attempted writes to read-only memory. 

The physical locations of the pins are detailed in Figure 10-1. The module is 
shipped from the factory with no jumper wires installed. 
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J129 
~amaDmD,J89 J128 

J127 J88 'A 
J126 J87 ........... A 
J125 XE44 XE38 XE32 XE26 J85:::::::::A A 
J124 CHIP CHIP CHIP CHIP J83 __ ~ A 
J123 SET 0 SET 1 SET 2 SET 3 A 

J81--A A 
J122 HIGH HIGH HIGH HIGH J79-~ A 
J121 BYTE BYTE BYTE BYTE A 

J77--A A 
J120 J75:/

A A 
J119 J73 A 
J118 A 
J117 A 

J116 XE43 XE37 XE31 XE25 J68A AJ67 
J115 CHIP CHIP CHIP CHIP 

J66 __ 
AA 

J114 SET 0 SET 1 SET 2 SET 3 J64-AA 
J113 LOW LOW LOW LOW J62-~~ 
J112 BYTE" BYTE BYTE BYTE J60::::::::A A 
J111 J58 A 

J110 J55A A 
J52 A J109 
J50 =:::::::::'A A J108 

J107 XE42 XE36 XE30 XE24 
J48 __ 11 

J106 CHIP CHIP CHIP CHIP J46--AA 

J105 SET 4 SET 5 SET 6 SET 7 J44-~~ 
J104 HIGH HIGH HIGH HIGH J42--

A 
J103 BYTE BYTE BYTE BYTE J38A ~ 
J102 

J35A ~ J101 
J100 J32A ~ 
J99 J29A 1 
J98 XE41 XE35 XE29 XE23 

J24~~ CHIP CHIP CHIP CHIP J23 SET 4 SET 5 SET 6 SET 7 J22::::::::::~ LOW LOW LOW LOW 
BYTE BYTE BYTE BYTE 

J21 __ ~ 
J20_A 
J19---A 
J18-A 

J17--A A 
J15-~ A 

A 
J97 J13--A A 
J96 J11?A 

A 

J95 J9 A 
J94 

A 

J93 J5_A 

J92 
J4_A 

A 
A 
A 

Figure 10-1 • MRV11-CWirewrap Pin Locations 
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Direct Addressing Mode 
When in direct mode, the MRVII-C selVes as a high-density replacement for the 
MRVll-AA or MRVI1-BA ROM modules. The base address of the direct mode 
ROM area is assignable on any 8-Kbyte boundary from 0 to 248 Kbytes 
(addresses 0000008 to 760000g). When operated in this mode, the application 
program executes directly from the MRVII-C physical memory. 

In direct mode, address bits AD 11 through AD 15 are used to access data in the 
ROM. Bits AD14 and AD 15 are decoded to enable the memory chips. Bits ADll 
and AD 12 are used t:o determine which portion of the chip is being accessed. 
Only address bits AD 13 , AD14, and AD15 are used in 64-Kbyte systems, but all 
five address bits (AD13 through AD17) are used for 256-Kbyte systems. The 
starting address must be configured to start on 8-Kbyte boundaries as deter­
mined by the user. 

The range of the direct addresses required depends on the amount of memory 
installed on the module. The minimum is 2 Kbytes and the maximum is 
64 Kbytes. Once the address space is determined, the starting address is 
configured by installing jumper wires. All the jumper wire configurations for 
the 8-Kbyte (4-Kword) boundaries are listed in Table 10-2. 

Table 10-2 • MRVll-CJumper Configurations for 8-Kbyte Boundaries 

Starting Bit 17 Bit 16 Bit 15 Bit 14 Bit 13 
Address Bank 57 to 60 59 to 58 61 to 62 63 to 64 65 to 66 

000000 0 I I I I I 
020000 1 I I I I R 
040000 2 I I I R I 
060000 3 I I I R R 
100000 4 I I R I I 
120000 5 I I R I R 
140000 6 I I R R I 
160000 7 I I R R R 

200000 10 I R I I I 
220000 11 I R I I R 
240000 12 I R I R I 
260000 13 I R I R R 
300000 14 I R R I I 
320000 15 I R R I R 
340000 16 I R R R I 
360000 17 I R R R R 

(continued on next page) 
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'&hIe 10-2· MRVll-CJumperConfigurations 
for 8-Kbyte Boundaries (Cont.) 

Starting Bit 17 Bit 16 Bit 15 Bit 14 Bit 13 
Address Bank ;7 to 60 ;9 to;8 61 to 62 63 to 64 6; to 66 

400000 20 R I I I I 
420000 21 R I I I R 
440000 22 R I I R I 
460000 23 R I I R R 
500000 24 R I R I I 
520000 25 R I R I R 
540000 26 R I R R I 
560000 27 R I R R R 

600000 30 R R I I I 
620000 31 R R I I R 
640000 32 R R I R I 
660000 33 R R I R R 
700000 34 R R R I I 
720000 35 R R R I R 
740000 36 R R R R I 
760000 37 R R R R R 

I = Jumper installed; R = jumper removed 

The starting address and the bank of addresses assigned determine the address-
ing sequence of the ROM chips. Figure 10-2 shows examples of 32- and 
64-Kbyte memories and how the starting address detennines which chip is 
accessed. The user must insert the ROM chips according to the starting address 
if the data is to be accessed in correct sequential order. 



10-7 

CHIP 
ENABLE 

128KB 40 BITS 
17 16 15 14 13 12 

120KB ----- 36----
CHIPSET 5 

cHiPSET 4 0 1 1 1 0 1 
112KB ----- 34 CHiP"SEr3 0 1 1 0 0 

CHlP"SET2" 0 1 0 1 1 
l04KB ----- 32 CHlP"SETT 0 1 0 1 0 

cHiP"SETO 0 1 0 0 1 
96KB ----- 30 cHiP"SET? 0 1 0 0 0 

cHiP"SET6' 0 1 1 1 1 
88KB- ----- 26---- 0 0 1 1 0 

32KB MEMORY CHIP 
80KB ----- 24 MRV11-C ENABLE 

BITS 
72KB ----- 22---- 17 16 15 14 13 12 

CHIP SET 0 
64KB ----- 20 ----- 0 1 0 0 0 0 

CHIPSET 7 
56KB ----- 16 ----- 0 0 1 1 1 0 

CHIP SET 6 
48KB ----- 14 ----- 0 0 1 1 0 0 

CHIP SET 5 
40KB ----- 12 ----- 0 0 1 0 1 0 

CHIP SET 4 
32KB ----- 10 ----- 0 0 1 0 0 0 

CHIP SET 3 
24KB ----- 06 ----- 0 0 0 1 1 0 

CHIP SET 2 
l6KB ----- 04 ----- 0 0 0 1 0 0 

CHIPSET 1 
8KB ----- 02---- 0 0 0 0 1 0 

64KB MEMORY 
OKB 00 MRV11-C 

LSI 11 MEMORY 

Figure 10-2· TypicalMRVII-CMemoryMapping 

For a 64-Kbyte memory the desired starting address is 200008, at the 8-Kbyte 
boundary. For this size memory, address bits <13:15> are decoded to select 
one of the eight pairs of ROM sockets. Expanding address 200008 in binary (i.e., 
000 010000 000 000 000) shows that with this starting address, the first chip set 
selected is chip set 1. 

The starting chip set can be determined similarly for a 32-Kbyte memory. In this 
case, address bits <12:14> are the chip enable bits, with a starting address at 
the 8-Kbyte boundary (address 2600008, or 010 110 000 000 000 000). Chip set 
6 is the first set to be accessed. Likewise, a 16-Kbyte memory uses address bits 
< 11: 13 > as the chip select bits. 

Tables 10-3, 10-4, and 10-5 respectively summarize the proper jumper locations 
for 16-,32-, and 64-Kbyte direct addressing modes. 
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18ble 10-3· MRVll-C 16-Kbyte Direct Addressing Jumpers 

Function Jumpers Installed 

Enable low-byte MUX J70toJ71 

Disable window mode J6toJ7 

Enable 16K direct mode J55 toJ56 

Address bit ADII J25 toJ32 

Address bit AD12 J28toJ35 

Address bit AD13 J31 toJ38 

Thble 10-4 • MRVll-C 32-Kbyte Direct Addressing Jumpers 

Function Jumpers Installed 

Enable low-byte MUX J70toJ71 

Disable window mode J6toJ7 

Enable 32K direct mode J54toJ55 

Chip enable input, address bit ADll JI12 toJ1l3 

Address bit ADII J25 toJ26 

Address bit AD 12 J28toJ32 

Address bit AD 13 J3ltoJ35 

Address bit AD14 J34 toJ38 
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18ble 10-5 • MRVll-C 64-Kbyte Direct Addressing Jumpers 

Function Jumpers InstaUed 

Enable low-byte MUX J70toJ71 

Disable window mode J6toJ7 

Enable 64K direct mode J53 toJ55 

Chip enable input, address bit AD 11 J112 toJ113 

Chip enable input, address bit AD 12 J115 toJ116 

Address bit ADll J25 toJ26 

Address bit AD12 J28toJ29 

Address bit AD13 J31 toJ32 

Address bit AD14 J34 to]35 

Address bit AD15 J37 toJ38 

Wmdow-mapping Mode 
When window-mapping mode is selected, the entire ROM is not visible to the 
Q-bus address space at any particular point in time. Instead, any two 2-Kbyte 
segments of the ROM can be addressed through two independent windows 
defined by the system's address space. The association of segments of the ROM 
board with windows is controlled by a control and status register (CSR). 

The window address function uses a comparator to monitor address bits A16, 
A17, DAL 12, and DAL 15. The user wires the desired address to the compara­
tor and when the bus selects one of these addresses, the window function is 
enabled. 

• WINDOW DEFINITION 
Each MRVI1-C board provides a pair of 2-Kbyte windows. These windows are 
always contiguous with each other, and the base address of the window pair 
may be set to any 4-Kbyte boundary in the Q-bus address space from 0000008 
to 7700008. To maximize the amount of space left for system RAM, a default 
window base of 1600008 (7600008 for 18-bit systems) is suggested. 

Each MRVI1-C uses one 16-bit CSRlocated in the system 110 page to determine 
mapping of ROM segments into windows. The default address for this CSR is 
1770008 (7770008 in 18-bit systems). The valid address range for CSRs is 
1770008 to 1770368 (7770008 to 777036g in 18-bit systems). Figure 10-3 shows 
the bit assignments for the MRVII-C control and status register. Table 10-6 lists 
the control and status register addresses. 
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Table 10-6 • MRVll-C Control and Status Register Addresses 

CSR Bit 4 Bit 3 Bit 2 Bit 1 
Address J90toJ91 J96toJ97 J94toJ95 J92 toJ93 

177000 R R R R 

177002 R R R I 

177004 R R I R 

177006' R R I I 

177010 R I R R 

177012 R I R I 

177014 R I I R 

177016 R I I I 

177020 I R R R 

177022 I R R I 

177024 I R I R 

177026 I R I I 

177030 I I R R 

~77032 I I R I 

177034 I I I R 
I 

117036 I I I I 

I = jumper installed; R = jumper removed 



15 14 13 12 
WINDOW 1 

PAGE #1 
I I 

8 7 5 4 

o 0 0 
WINDOW 0 

PAGE # 
I I 

Figure 10-3 • MRVII-C Control and Status Register Format 
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The CSR contains a 5-bit read/write fidd for each window. The number stored 
in this fidd (0 to 3110) sdects the desired 2-Kbyte region from the MRVII-C 
board to be associated with the window in question. CSR bits <0:4> control 
the mapping of the low-address window, window o. The low-order five bits of 
the upper byte (bits <8: 12» control the mapping of window 1. 

The MRVII-C optionally provides a window enable!disable capability. When 
this option is sdected, bit 15 of the CSR is used to enable or disable window 
response under program control. When bit 15 is a 0, the board will respond to 
references to the CSR or DATI or DATIO references to either of the windows. 
When bit 15 is ai, only the CSR will respond. IT the enable! disable option is not 
sdected, bit 15 of the CSR will be read-only and will always be zero. The enable! 
disable bit has no effect on direct-mode addressing or the bootstrap window 
capability. 

The remaining bits in the CSR (bits <5:7> and <13:14» are reserved and 
must always be zero. 

Tables 10-7, 10-8, and 10-9 respectivdy summarize the proper jumper connec­
tions for 16-,32-, and 64-Kbyte window-mapping modes. 

Thble 10-7· MRVll-C 16-Kbyte Wmdow-modeJumpers 

CSR Output Jumpers Installed 

Low Byte 
CSRbitO 
CSRbit 1 
CSRbit2 

High Byte 
CSRbit8 
CSRbit9 
CSRbit 10 

Enable low-byte MUX 

J27 toJ32 
J30to]35 
J33 toJ38 

J9 toJ12 
J11 toJ14 
J13 toJ16 

J69toJ71 
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Thble 10-8· MRVll-C32-Kbyte Wmdow Mode Jumpers 

CSR Output Jumpers Installed 

Low Byte 
CSRbitO 
CSRbit 1 
CSRbit2 
CSRbit 3 

High Byte 
CSRbit8 
CSRbit 9 
CSRbit 10 
CSRbit 11 

Enable low-byte MUX 

Address bit AD 11 

J27 toJ26 
J30 toJ32 
J33 toJ35 
J36 toJ38 

J9toJ8 
J11 toJ12 
J13 toJ14 
J15 toJ16 

J69 toJ71 

J112 toJl13 

Table 10-9· MRVll-C64-Kbyte Wmdow Mode Jumpers 

CSR Output Jumpers Installed 

Low Byte 
CSRbitO 
CSRbit 1 
CSRbit2 
CSRbit 3 
CSRbit 4 

High byte 
CSRbit 8 
CSRbit 9 
CSRbit 10 
CSRbit 11 
CSRbit 12 

Enable low-byte MUX 

Address bit AD 11 

Address bit AD 12 

J27 toJ26 
J30toJ29 
J33 toJ32 
J36 toJ35 
J39 toJ38 

J9 toJ8 
J11 toJlO 
J13 toJ12 
J15 toJ14 
J17 toJ16 

J69 toJ71 

J112 toJ113 

J115 toJ116 

• STARTING ADDRESS OF WINDOWS 
Wrrewrap pins J41 through J52 are used to configure the starting address of 
windows. The user selects an address and installs the jumper wires as directed 
in Figure 10-4. The recommended value of the window starting is 1600008 (or 
7600008 for 18-bit systems). This places the window at the bottom of the 110 
page. 



17 15 14 12 11 

I ' I 'I I' I ' I 
R R R R R I 

! ! ! ! ! ! 
J49 J47 J45 J43 J41 J51 
TO TO TO TO TO TO 
J50 J48 J46 J44 J42 J52 

10 9 7 6 

1 = R = JUMPER REMOVED 
o = I = JUMPER INSERTED 
RANGE: 000000 TO 770000 
SHOWN: 760000 

4 3 

Figure 10-4 • MRVll-C Window Starting Address Selection 

Note 

The MRVII-C does not select the 110 page on the BBS7 (bank 
select 7) signal for windows placed in the 110 page. Therefore, the 
entire address for the window must be asserted by the processor 
and decoded by the MRVII-C. An LSI -11/23 processor asserts an 
address of760000g only in 18-bit mode, (i.e., when the memory 
management unit is enabled) and bank 7 is mapped to the 110 
page. 

Bootstrap 
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The MRVII-C allows the user to install a bootstrap program of up to 512 bytes. 
The bootstrap starting address is hardwired for 16-bit systems at 1730008 and 
for 18-bit systems at 7730008, The bootstrap program is normally enabled and 
must be disabled if it is not being used. To disable the bootstrap, install a 
jumper wire between wirewrap pins J88 and J89. The bootstrap program is 
inserted as the top 512 bytes of any 2-Kbyte page of ROM. The user installs 
jumper wires for the boot multiplexer to select the starting address for the par­
ticular page in which the bootstrap resides. The number of pages vary by the 
array size of the ROM chips. 
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Refer to Tables 10-10, 10-11, and 10-12 respectively to jumper the bootstrap 
starting address of 16-, 32-, and 64-Kbyte ROM memory systems. 

lable 10-10 • MRV11-C Bootstrap Starting Address (l6-Kbyte ROM) 

Starting InstaU Jumper Wife &om 
Address J22to J21 to J20to 

003000 J24 J24 J24 

007000 J24 J24 J23 

013000 J24 J23 J24 

017000 J24 J23 J23 

023000 J23 J24 J24 

027000 J23 J24 J23 

033000 J23 J23 J24 

037000 J23 J23 J23 

Logic 1 = J23; logic 0 = J24 

Bootstrap starting address is nonnalized to memory location 000000. 

lable 10-11 • MRV11-C Bootstrap Starting Address (32-Kbyte ROM) 

Starting InstaDJumper WIl'e &om 
Address J22to J21 to J20to J18to 

003000 J24 J24 J24 J24 

007000 J24 J24 J~4 J23 

013000 J24 J24 J23 J24 

017000 J24 J24 J23 J23 

023000 J24 J23 J24 J24 

027000 J24 J23 J24 J23 

033000 J24 J23 J23 J24 

037000 J24 J23 J23 J23 

043000 J23 J24 J24 J24 

047000 J23 J24 J24 J23 

053000 J23 J24 J23 J24 

057000 J23 J24 J23 J23 

(continued on next page) 
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Thble 10-11 • MRV11-C Bootstrap Starting Address 
(.32.Kbyte ROM) (Cont.) 

Starting InstaD Jumper Wife &om 
Address J22to J21 to J20to J18to 

063000 J23 J23 J24 J24 
067000 J23 J23 J24 J23 
073000 J23 J23 J23 J24 
077000 J23 J23 J23 J23 

Logic 1 = J23; logic 0 = J24 

Bootstrap starting address is nonnalized to memoIy location 000000. 

Thble 10-12 • MRVll-C Bootstrap Starting Address (64-Kbyte ROM) 

Starting InstaDJumper Wife &om 
Address J22to J21 to J20to J19to J18to 

003000 J24 J24 J24 J24 J24 
007000 J24 J24 J24 J24 J23 
013000 J24 J24 J24 J23 J24 
017000 J24 J24 J24 J23 J23 
023000 J24 J24 J23 J24 J24 
027000 J24 J24 J23 J24 J23 

033000 J24 J24 J23 J23 J24 
037000 J24 J24 J23 J23 J23 
043000 J24 J23 J24 J24 J24 
047000 J24 J23 J24 J24 J23 
053000 J24 J23 J24 J23 J24 
057000 J24 J23 J24 J23 J23 
063000 J24 J23 J23 J24 J24 
067000 J24 J23 J23 J24 J23 
073000 J24 J23 J23 J23 J24 
077000 J24 J23 J23 J23 J23 
103000 J23 J24 J24 J24 J24 

(continued on next page) 
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Thble 10-12 • MRVll-C Bootstrap Starting Address 
(64-KbyteROM) Cont.) 

Starting Install Jumper WIl'e &om 
Address J22to J21 to J20to J19to J18to 

107000 J23 J24 J24 J24 J23 

113000 J23 J24 J24 J23 J24 

117000 J23 J24 J24 J23 J23 

123000 J23 J24 J23 J24 J24 

127000 J23 J24 J23 J24 J23 

133000 J23 J24 J23 J23 J24 

137000 J23 J24 J23 J23 J23 

143000 J23 J23 J24 J24 J24 

147000 J23 J23 J24 J24 J23 

153000 J23 J23 J24 J23 J24 

157000 J23 J23 J24 J23 J23 

163000 J23 J23 J23 J24 J24 

167000 J23 J23 J23 J24 J23 

173000 J23 J23 J23 J23 J24 

177000 J23 J23 J23 J23 J23 

Logic 1 = J23; logic 0 = J24 

Use of Multiple MRVll·C Boards 
Up to 16 MRVII-C boards can be configured in a single system. When multiple 
boards are present, each board has a unique control and status register address 
assigned in increasing order from location 1770008 (777000g in 18-bit systems). 
Refer to Thble 10-6 to configure CSR addresses. Each board can have a unique 
4-Kbyte area of the physical address space set aside for its windows, but it is also 
possible to share one 4-Kbyte area of the address space among all MRVI1-C 
boards installed in the system. 
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The window enable bit of the CSR (bit 15) is used to provide the user software 
control over the windows. Setting bit 15 to 1 disables both windows on the 
respective MRVll-C. In order to use bit 15 of the CSR, a jumper must be 
installed between pinsJ67 andJ68 on all MRVll-C modules that must be dis­
abled under software control, such as modules configured with the same win­
dow starting addresses. With the jumper installed, bit 15 will also be set upon 
system initialization so that module will be disabled on powerup. 

When enable! disable is implemented, the disable bit in the CSR is set automati­
cally by BOOT on the bus or by execution of the RESET instruction. Therefore, 
the initial state of the system will have all boards disabled. To access a particular 
segment of ROM in this multiboard configuration, the programmer first enables 
the desired board and maps the segment. When access to that segment is com­
pleted, the board is again disabled to allow another board to be selected at a 
future time. 

ROM Chips 
There are 16 sockets on the MRVll-C module available for ROM chips. If the 
module is not fully populated, then the chip-enable signals for the sockets 
without ROMs should not be jumpered. This prevents the program from acci­
dentally addressing the sockets in which there are no ROMs. It is recommended 
that the ROMs be installed in pairs of high and low bytes. When a complete set 
of ROMs is installed, then all the chip-enable jumper wires are installed as listed 
in Table 10-13. 

Table 10-13· MRVll-CChip-enableJumpers 

Wuewrap pinS 
Sockets Enabled Chip-enable Signal Jumpered 

XE43,XE44 CEO J86toJ87 

XE37,XE38 CE1 J84toJ85 

XE31,XE32 CE2 J82 toJ83 

XE25,XE26 CE3 J80 toJ81 

XE41,XE42 CE4 J78 toJ79 

XE35,XE36 CE5 J76toJ77 

XE29,XE30 CE6 ]74 toJ75 

XE23,XE24 CE7 ]72 to]73 
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The ROM is provided by the user and consists of up to 16 chips that are inserted 
into prewired sockets. The chips will be either 1K x 8 bit, 2K x 8 bit, or 4K x 8 
bit ROMs. When the MRV11-C is fully populated, the result will be either 16,32, 
or 64 Kbytes of memory. These ROMs can be supplied by a variety of vendors 
and the basic configuration for many of the ROMs is standardized except for 
pins 18, 19,20, and 21. The configuration of these pins will vary depending 
upon the size of the ROM and the vendor who supplies them. Therefore the 
user should verify the vendor's specifications in order to determine if a 
particular ROM can be used on the MRVII-C. 

The MRV11-C module is configured so that the user can select the signals that 
are applicable to pins 18, 19, and 21. The board provides wirewrap pins for the 
user to select All, A12, + 5 Vdc or ground. There are three individual loops 
that interconnect all chips and three wirewrap pins available for each individual 
chip. Wrrewrap pin J1l2 interconnects pin 19 of all the chips and pin J1l6 
interconnects pin 21 of all the chips; these are normally designated as the AlO 
or All inputs to the chips. Wrrewrap pinJ1l4 interconnects wirewrap pins that 
are individually associated with each chip. Pin 18 of each chip is individually 
wired to a wirewrap pin and chip pin 20 is wired to the chip-enable signal. Chip 
pin 20 is also individually wired to a wirewrap pin. The user must determine 
from the vendor's specifications which signals apply to which pins and must 
install jumper wires as needed to configure an operational module. 

For example, in Figure 10-5 there are pin configurations for two types of chips, 
a 2K x 8 ROM that is used for 32-Kbyte memories and a 4K x 8 ROM that is 
used for 64-Kbyte memories. To configure the 32-Kbyte ROM memory, pin 19 
is designated as A10 and, by inserting a jumper wire between pins Jl12 and 
JIB, pin 19 of all the chips is connected toA11 which is used as theAlOinput. 
The V pp input, designated by pin 21, is specified that it must be connected to a 
+ 5 V dc source. This is accomplished by inserting a jumper wire between pins 

J 116 and J 117, which will connect pin 21 of all the chips to + 5 V dc. The OE 
(pin 20) and CE (pin 18) should be connected together to the chip enable. 
Therefore each chip must be connected individually and jumper wires are 
installed between the following pins to operate as a 32-Kbyte memory: 

J118 to J120 
J121 to J123 
J124 to J126 
J127 to J129 
J101 to J103 
J98 to J100 
J104 to JI06 
J107 to J109 
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Using the 4K X 8 ROM to configure a 64-Kbyte memory, pin 19 is designated as 
AlO and by inserting a jumper wire between pinsJ112 andJ113, pin 19 of all 
the chips is connected to All which is used as the AlO input. However, pin 21 
is now designated as All and this must be connected to A12. This is accom­
plished by inserting a jumper wire between pinsJ1l6 and J1l5, that will con­
nectpin21 of all the chips toA12. TheoEIVpp (pin 20) and CE (pin 18) should 
be connected together to the chip enable. Therefore each chip must be con­
nected individually and jumper wires installed between the following pins to 
operate as a 64-Kbyte memory: 

J1l8 .to J120 
J121 to J123 
J124 to J126 
J127 to J129 
JI01 to J103 
J98 to Jloo 
JI04 to JI06 
JI07 to JI09 

INTEL 2716 INTEL 2732 
PIN CONFIGURATION PIN CONFIGURATION 

A7 Vee A7 Vee 

A6 As A6 As 

Ag As Ag 

Vpp .......... TO +5 VgC A4 All 
".-TO A12 H 

OE....-TOCE 
A3 

_ ...- TOCE 
OENpp 

A 10""'" TO A11 H A2 A10 
.............. TOA11 H 

Al CE.....-
TOOE 

Al 
_,..........,TOOE 
CE 

0 7 07 

0 6 0 6 

0 1 Os 0 1 Os 

0 4 0 4 

GND 03 GND 0 3 

2K x 8 ROM 4K x 8 ROM 

Figure 10-5 • 2K x 8 and 4K x 8 Pin Configurations 
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Chip Access Tune 
The MRVII-C can normally interface with chips that have an access time of less 
than 50 ns. The chip access time is determined by the slowest access time of any 
individual chip installed on the MRVII-C. If the chip access time is greater than 
50 ns and less than 200 ns, then an RC delay can be incorporated into the cir­
cuits. This is done by installing jumper wires between wirewrap pins J 1 and J3 
and pins J2 and J3. If the chip access time is greater than 200 ns and less than or 
equal to 450 ns, the jumper wire between wirewrap pins J 1 and J3 is removed 
and the jumper wire between wirewrap pins J2 and J3 remains inserted. 

DATIO Bus Cycle Inhibit 
The processor may attempt to perform DATIO bus cycles to the MRVll-C. 
These bus cycles are attempts to write the data into the memory (which is read­
only memory). This condition is allowed unless a jumper wire is installed 
between wirewrap pins J4 and J5. With this jumper installed, the BDOUT is 
inhibited except when the bus is addressing the CSR This eliminates any writ­
ing attempts from the bus except those for the control! status register. The 
MRVI1-C normally responds to DATIO bus cycles and installing the jumper will 
cause a timeout for a DATIO bus cycle to the ROM. 

Wuewrap Pin Identification 
The MRVll-C module provides the user with 129 wirewrap pins to configure 
the module for many types of applications. These wirewrap pins are identified 
and located on the module in Figure 10-1. In Table 10-14, the wirewrap pins are 
numerically listed with descriptions of their functional use. 

Pin 
Designation 

Jl 
J2 

J3 

J4 

J5 
J6 
J7 
J8 
J9 
JIO 

Table 10-14 • MRVll-C Wuewrap Pin Identification 

Function 

RXCX pull-up resistor 

RXCX optional capacitor 

RXCXsignal 

LMATCH input for BDOUT control 

LMATCH for BOOUT control 

Wmdow address enable ground 

Wmdow address enable 

High byte chip enable bit All 

CSR high byte bit 8 chip enable output 

High byte chip enable bit A12 

(continued on next page) 
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Table 10-14 • MRVll-C Wuewrap Pin Identification (Coot.) 

Pin 
Designation 

Jll 

J12 

J13 

J14 

J15 

J16 

J17 
J18 

J19 

J20 

J21 

J22 

J23 

J24 

J25 

J26 

J27 

J28 

J29 

J30 

J31 

J32 

J33 

J34 

J35 

]36 

J37 

]38 

Function 

CSR high byte bit 9 chip enable output 

High byte chip enable least significant bit 

CSR high byte bit 10 chip enable output 

High byte chip enable intermediate bit 

CSR high byte bit 11 chip enable output 

High byte chip enable most significant bit 

CSR high byte bit 12 chip enable output 

Boot address chip enable bit All 

Boot address chip enable bit A 12 

Boot address chip enable least significant bit 

Boot address chip enable intermediate bit 

Boot address chip enable most significant bit 

Boot address chip enable logic 1 

Boot address chip enable logic 0 

Direct address bit 11 chip enable output 

Low byte chip enable All bit 

CSR low byte bit 0 chip enable output 

Direct address bit 12 chip enable output 

Low byte chip enable Al2 bit 

CSR low byte bit 1 chip enable output 

Direct address bit 13 chip enable output 

Low byte chip enable least significant bit 

CSR low byte bit 2 chip enable output 

Direct address bit 14 chip enable output 

Low byte chip enable intermediate bit 

CSR low byte bit 3 chip enable output 

Direct address bit 15 chip enable output 

Low byte chip enable most significant bit output 

(continued on next page) 
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Table 10-14 • MRVll-C Wuewrap Pin Identification (Cont.) 

Pin 
Designation 

J39 

J40 
J41 

J42 

J43 

J44 
J45 

J46 

J47 

J48 

J49 

J50 

J51 

J52 

J53 

J54 

J55 

J56 

J57 

J58 

J59 

J60 
J61 

J62 
J63 

J64 

Function 

CSR low byte bit 4 chip enable output 

Not used (Resenred for future Digital use) 

Wmdow address bit 15 compare ground 

Wmdow address bit 13 compare input 

Wmdow address bit 12 compare ground 

Wmdow address bit 14 compare input 

Wmdowaddress bit 14 compare ground 

Wmdow address bit 15 compare input 

Wmdow address bit 16 compare ground 

Wmdow address bit 16 compare input 

Wmdowaddress bit 13 compare ground 

Wmdowaddress bit 17 compare input 

Wmdow address bit 17 compare ground 

Wmdow address bit 12 compare input 

Direct address 32-Kbyte memory limit output 

Direct address 16-Kbyte memory limit output 

Direct address memory limit input . 

Direct address 8-Kbyte memory limit output 

Direct address bit 17 compare ground 

Direct address bit 16 compare input 

Direct address bit 16 compare ground 

Direct address bit 17 compare input 

Direct address bit 15 compare ground 

Direct address bit 15 compare input 

Direct address bit 14 compare ground 

Direct address bit 14 compare input 

(continued on next page) 
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18ble 10-14 • MRVll-C WJl'eW1'8p Pin Identification (Cont.) 

Pin 
Designation 

J65 

J66 
J67 

J68 
J69 
]70 

J71 
J72 
]73 

]74 

J75 
]76 

J77 

J78 

J79 

J80 

J81 

J82 
J83 

J84 
J85 

J86 
J87 

J88 
J89 

J90 

Function 

Direct address bit 13 compare ground 

Direct address bit 13 compare input 

CSR high byte bit 15 enable ground 

CSR high byte bit 15 enable input 

High byte chip enable window address function 

High byte chip enable direct address function 

High byte chip enable function select drivers 

Bit 7 chip select enable input 

Bit 7 chip enable decoder output 

Bit 6 chip select enable input 

Bit 6 chip enable decoder input 

Bit 5 chip select enable input 

Bit 5 chip enable decoder output 

Bit 4 chip select enable input 

Bit 4 chip enable decoder output 

Bit 3 chip select enable input 

Bit 3 chip enable decoder output 

Bit 2 chip select enable input 

Bit 2 chip enable decoder output 

Bit 1 chip select enable input 

Bit 1 chip enable decoder output 

Bit 0 chip select enable input 

Bit 0 chip enable decoder output 

Boot address enable ground 

Boot address enable 

DAL 4 CSR address select signal 

(continued on next page) 
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Table 10·14 • MRVll-C Wl1'eWl'8p Pin Identification (Cont.) 

Pin 
Designation 

J91 

J92 

J93 

J94 

J95 

J96 

J97 

J98 

J99 
J100 

J101 

J102 

J103 

J104 

J105 

J106 

J107 

J108 

J109 

J110 

JIll 

Jl12 

J113 

J114 

J115 

J116 

Function 

DAL 4 CSR address select ground 

DAL 1 CSR address select signal 

DAL 1 CSR address select ground 

DAL 2 CSR address select signal 

DAL 2 CSR address select ground 

DAL 3 CSR address select signal 

DAL 3 CSR address select ground 

Pin 18 input for chip set 5 

Chip wirewrap interconnection for chip set 5 

Pin 20 input for chip set 5 (Chip Enable 5) 

Pin 18 input for chip set 4 

Chip wirewrap interconnection for chip set 4 

Pin 20 input for chip set 4 (Chip Enable 4) 

Pin 18 input for chip set 6 

Chip wirewrap interconnection for chip set 6 

Pin 20 input for chip set 6 (Chip Enable 6) 

Pin 18 input for chip set 7 

Chip wirewrap interconnection for chip set 7 

Pin 20 input for chip set 7 (Chip Enable 7) 

Not used (Reserved for future Digital use) 

ROM interconnection, ground reference 

Chip enable bit bus input 

Address bit All, used as chip input AlO 

Chip interconnection loop (to wirewrap pins) 

Address bit A12, used as chip input All 

Chip interconnection loop for chip pin 21 

(continued on next page) 
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Pin 
Designation 

J117 

J118 

J119 

J120 

J121 

J122 

J123 

J124 

J125 

J126 

J127 

J128 

J129 

Function 

ROM interconnection for chip set 0 

Pin 18 input for chip set 0 

Chip wirewrap interconnection for chip set 0 

Pin 20 input for chip set 0 (Chip Enable 0) 

Pin 18 input for chip set 1 

Chip wirewrap interconnection for chip set 1 

Pin 20 input for chip set 1 (Chip Enable 1) 

Pin 18 input for chip set 2 

Chip wirewrap interconnection for chip set 2 

Pin 20 input for chip set 2 (Chip Enable 2) 

Pin 18 input for chip set 3 

Chip wirewrap interconnection for chip set 3 

Pin 20 input for chip set 3 (Chip Enable 3) 
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Chapter 11 • MRVII-D Universal Programmable Read-Only 
Memory 

The MRVII-D contains sixteen 28-pin sockets that accept static random-access 
memory (RAM) and a variety of user-supplied ROMs, such as fusible link 
PROMs, ultraviolet erasable (UV E) PROMs, and masked ROMs. It accepts sev­
eral device densities up to and including 32K x 8 bits. With sixteen 32K x 8 
devices, memory capacity is 512 Kbytes. The contents of the module can be 
accessed in one of two modes: direct mode addressing or page mode 
addressing. 

• Specifications 

Identi6aation 

Size 

Power Requirements 

Voltage Tolerance 

+5Vdc ±025V 
Battery Backup Installed 
+5 VB ±025 V 
+5Vdc ±025V 

M8578 

Dual 

Current 

1.6 A 

280mA 
1.3 A 

Note 

Pins 

AA2, BA2, BVI 

AVI 
AA2, BA2, BVI 

These values are measured for unpopulated modules. Add operat­
ing current for each device installed. Only one pair of devices 
operates at any· given time; the rest are in standby mode. 

Bus Loads 
ac 
dc 

3.0 
0.5 

Nonstandard Environmental Specifiaations 

Altitude 
Storage 
Operating 

Up to 9.1 km (5.65 mi) 
Up to 2.4 km (1.5 mi) 

Lower the maximum operating temperature by 1.8 Celsius degrees (324 Fahr­
enheit degrees) for each 1,000 m (3,280 ft) above sea level. 
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• Related Documentation 

Document TIde 
MRVll-D Universal PROM Module User's Guide 
MRVI1-D Field Maintenance Print Set 

• Configuration 

Order Numher 
EK-MRVID-VG 
MP-OI602-00 

The MRV11-D contains 41 jumper pins, two switchpacks, and 16 memory chip 
sockets. Configuration is accomplished by setting a bank of PeR switches, set­
ting a bank of starting address switches, and connecting a series of jumper pins. 
The required jumper pins are connected by means of jumper clips designated as 
W3 through W16 (see Figure 11-1). These jumper clips allow two adjacent 
jumper pins to be connected. Nonfunctional holder pins are provided in many 
jumper groups to avoid the loss of jumper clips when not used. The following 
features can be configured: 

• Htge! direct mode adddressing 

• Location of PCR 

• Bootstrap enable! disable 

• Use of multiple MRVll-D modules 

• Norma1lhigh-performance timing 

• Switch-selectable starting address 

• Allow/inhibit DA10 bus cycle 

• Memory array size and response pattern 

• System size (16-, 18-, or 22-bit addressing) 

• StaticRAM 



POWER 
JUMPERS 

OJ41} 
ROW 4 oJ40 

oJ39 

ROW 3 
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oJ30 
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ADDRESS MODE & 
PCR ADDRESS 
SWITCHES 
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DATOJUMPER 
J15 J16 J17 
o 0 0 

XE51 

m PCR3 
m PCR2 
m !CR1 

"'''',L.~~~ ENABLE 

BATTERY BACKUP 
SHUNT W1 

Q~ 
!.--C:=:>--' 

W2 

BOOTSTRAP 
JUMPER 

oJ6 
oJ5 
oJ4 

oJ14 
oJ13 
oJ12 
oJ11 
oJ10 

STANDARD DECODER 
PATTERN SELECT 
JUMPERS 

OJ9 oJ3 
oJ8 oJ2 
oJ7 oJ1 

STARTING ADDRESS 
SWITCHES 
m JA21 (MSB) 
m JA20 
m JA19 
m JA18 
m JA17 
m JA16 
m JA15 
m 'JA14 
m JA13 
m JA12 (LSB) 

Figure 11-1· MRV11-DJumperandSwitchLocations 

Memory Array 
The size of the memory array is determined by the size of the memory devices 
installed. The MRVII-D is shipped with no memory devices installed, so the 
user must provide and install them. 

Digital supplies a standard array decoder on the module that is a prepro­
grammed fusible link PROM. In the basic configuration with this array decoder 
installed, all memory chips must be the same size (2K x 8, 4K x 8, or 8K x 8). 
The pin configuration of the chips must conform to the Joint Electron Device 
Engineering Council (JED£C) standard pinout for bytewide devices. Table 11-1 
shows the four patterns available with the standard array decoder supplied by 
Digital. 



11-4 • MRV11-D Universal Programmable Read-Only Memory 

Table 11-1 • MRV11-D Standard Array Decoder Pattems 

Jumper Connection 
W15 W16 

2K x 8 half-populated JI-J2 J7-J8 
2K x 8 fully populated J2-J3 J7-J8 

4K x 8 fully populated Jl~2 J8~9 

8K x 8 fully populated J2~3 J8-J9 

Users can populate the module with many other combinations of devices by 
programming their own array decoder. There are certain mixtures that are 
restricted, however. See the MRVll-D User's Guide for details on program­
ming the array decoder. 

Users can also configure a system with more than one MRV11-D. Table 11-2 
shows the storage capacity per module as a function of device size and number 
of device chips. The table lists the capacities for configurations with similar 
device sizes. It does not account for the configurations with mixed device sizes 
that can be used if the customers programs their own array decoders. 

Table 11-3 lists typical UV PROMs and PROMs that can be installed on the 
MRVII-D. Other UV PROMs or PROMs that conform to the }EDEC pinout can 
also be used. 

1itble 11-2 • Storage Capacity per ROM Chip Size and Number of Chips 

Number of Chips (Capacity Measured in Kbytes) 
Installed 2KxS 4KxS 8KxS 16KxS 32KxS 

2 4 8 16 32 64 

4 8 16 32 64 128 

6 12 24 48 96 192 

8 16 32 64 128 256 

10 20 40 80 160 320 

12 24 48 96 192 384 

14 28 56 112 224 448 

16 32 64 128 256 512 
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Thble 11·3 • Typical EPROMs 

Maximum Memol')' Array 
UVPROMs Chip Array Size Size (in Kbytes) 

Intel 2716 2Kx8 32 

Intel 2732 4Kx8 64 

Intel 2764 8Kx8 128 

Intel 27128 16Kx8 256 

Masked ROMs 

Mostek MK3700 8Kx8 128 

NCR23128 16Kx8 256 

NEC23256 32Kx8 512 

National 52364 8Kx8 128 

Signetics 23128 16Kx8 256 

Synertek 2365 8Kx8 128 

Synertek 2365A 8Kx8 128 

Synertek 2316B 2Kx8 32 

Synertek 2333-3 4Kx8 64 

The MRVll-D contains sixteen 28-pin memory chip sockets to house the 
various PROMs and static RAM devices that can be used in the module. The 
sockets are divided into eight chip sets, chip set 0 through chip set 7. Each chip 
set is composed of a low byte and a high byte. This arrangement is shown in 
Figure 11-2. 
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rom 
0]0] 
0]0] 
[0[0 

Figure 11-2· MRV11-D Chip Set Locations 

The sockets can house 2K x 8, 4K x 8, 8K x 8, 16K x 8, and 32K x 8 PROMs. It 
addition, the bottom half of the socket array (chip sets 0 through 3) can accom 
modate static RAM. The 2K x 8 and 4K x 8 PROMs contain 24 pins while the 
others contain 28 pins. 

Figure 11-3 shows the pin assignments for the 24- and 28-pin memories usin! 
the JEDEC standard pinout. The 2K x 8 PROM is represented by the 2716 ane 
the 4K x 8 PROM is represented by the 2732. The other PROM types (8K x 8 
16K x 8, 32K x 8) are represented by the 2764, 27128, and 27256 respectively 
The 8K x 8 static RAM is also shown. The basic differences on the 2764,27128. 
27256, and static RAM are in the functions of pins 26 and/or 27. Figure 11-3 
shows these differences. For example, on the 16K x 8 PROM (27128), pin 26 U 
used as an address pin (An). On the 32K x 8 PROM (27256), pins 26 and 27 
are used as address pins (An and A14, respectively). 
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INTEL 2764 
PIN CONFIGURATION 

8K BY 8 PROM 

INTEL 2716 INTEL 2732A 
Vee PIN CONFIGURATION PIN CONFIGURATION 

2K BY 8 PROM 4~.BY 8 PROM PGM 

Vee Vee NC 

As As As 

Ag Ag Ag 

Vpp A11 A11 

OE OE A3 OE 

A10 A10 A10 

CE CE A1 CE 

0 7 0 7 Ao 0 7 

Os Os 00 Os 

05 0 1 05 0 1 05 

02 0 4 0 4 02 

GND 0 3 GND 03 GND 0 3 

27128 PIN CONFIGURATION 27256 PIN CONFIGURATION 
16K BY 8 PROM 32K BY 8 PROM STATIC RAM 

Vee Vee Vee 

A12 PGM A14 WE 

A13 A 13 
CE2 OR 

N.C. 

As As As 

Ag Ag Ag 

An An An 

A3 OE A3 OE OE 

A10 A 10 A10 

A1 CE CE CE 

Ao 07 Ao 07 07 

0 0 Os 00 Os 0 0 Os 

0 1 05 0 1 05 0 1 05 

O2 0 4 O2 0 4 O2 0 4 

GND 03 GND 0 3 GND 0 3 

~~ . Wlo;.lU 
Figure 11-3 • PROM Sizes and Types 4et..t/)~ 
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When installing a 24-pin PROM (2K x 8, 4K x 8) in a 28-pin socket, install it 
with the notch on top and bottom justified. Pin 1 of the PROM inserts into pin 3 
of the socket (Figure 11-4). On 28-pin devices, pin 28 is the power pin. For 24-
pin devices, pin 28 of the socket must be strapped to pin 26 of the socket to 
provide power to the device. The power jumpers strap these pins together, as 
shown in Thble 11-4. 

28 PIN PROM SOCKET 

1 28 
2 27 

3 26 

4 25 
5 3 24 
6 4 23 
7 5 24 PIN 22 

8 6 
PROM 

2t CHIP 19 
9 7 18 20 
10 8 17 19 
11 9 16 18 

12 10 15 17 

13 11 14 16 

14 12 13 15 

Figure 11-4 • Insertion 0/24-Pin PROM Chips 
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'Thble 11-4 • MRVll-D Power Jumper Connections 

Row 4 Row} Row 2 Rowl 
Device Size W12 Wll WlO W9 

2Kx8ROM J41-J40 J35-J34 J29-J28 J26-J25 

4Kx 8 ROM J41-J40 J35-J34 J29-J28 J26-J25 

8Kx8ROM* n/a n/a n/a n/a 

8K x 8 Static RAM J41-J40 J35-J34 J29-J28 J26-J25 

16Kx8 J40-J39 J34-J33 J28-J27 J25-J24 

32Kx8 J40-J39 J34-]33 J28-J27 J25-J24 

Configuration is done on a row-by-row basis. 
*Tbe power jumper can be in either position for 8K x 8 ROMs. 

To install static RAM devices in the bottom half of the memory array (chip sets 0 
to 3), the user must configure the ROM/RAM selection jumpers as shown in 
Table 11-5. 

The user must also configure the module for the size of the memory devices 
installed. Table 11-6 shows the possible jumper configurations when using the 
Digital-supplied array decoder. A new array decoder is required in the follow­
ing circumstances: 

• Both 32K x 8 and 16K x 8 devices are installed. 

• The number of devices installed is other than the number expected by the 
standard decoder. 

• A mix of 4K x 8, 8K x 8, or 16K x 8 devices is installed. 

The power jumpers must be properly configured for each row, and rows con­
taining 32K x 8 devices must be jumpered for address rather than for power. 

Table 11-5 • MRVU-D ROMIRAM Selection Jumpers 

Memot'y Type 

All ROM 
ROM/RAM* 

Jumper Connection 
W5 

J38-J37 
J37-J36 

'~RAM installed in chip sets 0 through 3 

W4 

J32-J31 
J31-J30 



11-10 • MRV11-D Universal Programmable Read-Only Memory 

Table 11-6 • MRVll·D Device Size Jumpers 

Jumper Connection Jumper Connection 
RevC Etch* RevD Etch* 

Size Chosen W8 W7 W8 W7 

2Kx 8 only t J11-]lO J13-J12 J11-JlO 

4Kx8 J14-J13 J11-JlO J14-J13 J12-J11 

8Kx8 J14-J13 J11-JlO J14-J13 J12-J11 

16Kx8 J14-J13 J11-JlO J14-}13 J12-J11 

32Kx8 J14-J13 J12-J11 J14-J13 J11-JlO 

*The board etch revision is located on the component side of the module along the left 
side: RevCEtch = 5015213CRevDEtch = 5015213D 

tWhen using 24-pin devices such as the 2716 (2K x 8 PROM) on a revision C etch 
board, the user must wirewrapJ13 (Vpp) toJ40 (pin 26 of row 4). It is also necessary 
to jumper J40 to J41 ( + 5 V). The jumper clip cannot be used, however, because a 
wirewrap exists onJ40. Therefore, the user must wirewrap rather than jumper J40 to 
J41. This procedure ensures proper read mode operation. On a revision D etch board, 
2K x 8 PROMs can be installed without wirewrap. 

Addressing Modes 
The MRV11-D can be configured to operate in one of two addressing modes­
page mode and direct mode. Direct mode addressing provides immediate 
access to all memory locations on the module. Page mode addressing, or win­
dow mapping, provides two 2-Kbyte windows in bus address space that each 
map a 2-Kbyte page of the memory array. The page that is viewed or accessed 
through each window (2 Kbytes per window) can be varied under program 
control through a page control register (PCR). The PCR must be written with 
the desired page number before the access. 

The addressing mode is selected by setting switch 1 of the PCR switch bank and 
is not variable under program control. With the module oriented so the handles 
are on top, push the right side of the rocker switch down (switch on) to select 
direct mode addressing. Push the left side of the rocker switch down (switch 
off) to select page mode addressing. 
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• DIRECT ADDRESS MODE 
In direct address mode, each memory location on the MRVll-D has a corre­
sponding location on the system bus. The number of system bus address loca­
tions allocated to the module is equal to the module's configured capacity. For 
example, an MRVI1-D that is fully populated (16 devices) with 4K x 8 PROMs 
(64 Kbytes) corresponds to 64 Kbytes of the system bus. The starting address of 
the module and the array decoder pattern determine the boundaries of the 
module's address range. 

The starting address of the MRVll-D can be placed on any 4-Kbyte boundary 
from address 08 to 177700008, This is accomplished by setting the rocker 
switches in the starting address switch bank. The ten switches correspond to the 
ten most significant bits of the starting address - address bits < 12 :21 >. With 
the module oriented so the handles are on top, pushing the right side of the 
rocker switch down produces a logical 1 (switch on). Pushing the left side of the 
switch down produces a logical 0 (switch off). 

Note that the module's main memory does not respond to any va page 
accesses, even if the address range overlaps the va page. Only the bootstrap 
areas and the bootstrap PCR, if enabled, respond in the I/O page under direct 
mode addressing. 

• PAGE MODE ADDRESSING 
Page mode addressing is a virtual addressing scheme that extends the address­
ing capability of the system bus. A 4-Kbyte segment of the system bus and an 1/ 
a register called the page control register (PCR) are assigned to the MRVll-D. 
The MRVII-D's starting address determines the beginning of the module's por­
tion of the system bus. The user configures the peR address to 1 of 16 locations 
in the I/O section of the system bus, as shown in Thble 11-7. 
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Table 11-7 • MRVll-D Switch Settings for PCR Address Selection 

PCR Address PCR4 PCR3 PCR2 PCRI 

17770000 ON ON ON ON 

17770002 ON ON ON OFF 

17770004 ON ON OFF ON 

17770006 ON ON OFF OFF 

17770010 ON OFF ON ON 

17770012 ON OFF ON OFF 

17770014 ON OFF OFF ON 

17770016 ON OFF OFF OFF 

17770020 OFF ON ON ON 

17770022 OFF ON ON OFF 

17770024 OFF ON OFF ON 

17770026 OFF ON OFF OFF 

17770030 OFF OFF ON ON 

17770032 OFF OFF ON OFF 

17770034 OFF OFF OFF ON 

17770036 OFF OFF OFF OFF 

ON = logical 0; OFF = logical 1 

Note 

With the module oriented so that the handles are on top, pushing 
down the right side of the rocker switch produces a logical 0 
(switch on). Pushing down the left side produces a logical 1 
(switch off). 

The MRVll-D's portion of the system bus is further divided into two sections 
called windows. Each window is 2 Kbytes long and can contain any 2-Kbyte 
page of data on the module. The two pages of data that are currently available 
to the system have their page numbers stored, one in each byte of the peR To 
move a different page into the window, simply change the contents of the 
corresponding PCR byte to the number of the desired page. 

Bits 7 and 15 are not part of the page numbers. Bit 7 is unused and bit 15 is the 
window control bit. When bit 15 is asserted (1), the windows are open and the 
pages in the windows can be accessed. When bit 15 is not asserted (0), the win­
dows are closed and attempted accesses through the windows produce a bus 
timeout. 
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Upon powerup and restart, the peR bits are cleared to o. Both windows con­
tain the data from page 0, but they are closed because bit 15 of the peR is 
also o. Bit 15 must be set to open the windows. 

Bootstrap 
The MRVII-D bootstrap operation is similar to page mode addressing. It is 
independent of the address mode chosen for the module, however. The boot­
strap windows are split. Window 0 begins at location 17773000 and runs 
through 17773776. Wmdow 1 begins at 17765000 and runs through 17765776. 
The bootstrap peR is located at 17777520. There are, however, the following 
important differences between page mode addressing and the bootstrap 
feature: 

• The bootstrap windows and pages are 512 bytes long. In page mode, the win­
dows and pages are 2 Khytes long. 

• Bit 15 of the bootstrap PCR is not a control bit. The windows are always open. 
In page mode. the windows are open only when bit 15 is asserted (1). 

• The bootstrap PCR address is fixed at 17777520. The page mode peR address 
is configured by the user between 17777000 and 17777036. 

The bootstrap memory device must be physically installed in chip set 7. 

The bootstrap program size is limited by the size of the memory devices 
installed. A pair of 8K x 8 devices can contain a 16-Khyte bootstrap progam. 
Note, however, that like page mode addressing, only two 512-byte pages are 
available to the system at a time. The program must be specifically written to 
turn its own pages. The MXVII-B2 bootstrap PROM set is written this way and 
will function if installed and properly configured on an MRVll-D. 

If the bootstrap program is smaller than 512 bytes, it can be written on one 
page, avoiding the need to change pages. In this case, the program should be in 
the first 512 bytes of the bootstrap device. Because the bootstrap PCR clears on 
powerup and restart, both windows contain page 0 of the bootstrap device. 

The bootstrap feature is enabled by installing jumper clip W14 between pins J5 
andJ6.lnstalling W14 between pinsJ5 andJ4 disables the feature. 

BatteJy Backup Shunt 
When static RAM is installed in the bottom half of the memory array, the user 
can configure the MRVll-D module so that the memory and refresh logic are 
disconnected from the normal bus power and are, instead, connected to a sepa­
rate battery backup system. This is accomplished by removing the factory­
installed O-ohm shunt (WI) from the second and fourth holes in the printed 
circuit board and installing another O-ohm shunt (W2) between the first and 
third holes. 
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System Size Jumpers 
To configure the MRVll-D for use in a 16- or 18-bit Q-bus system, jumper W3 
is installed between postsJ21 andJ22. To configure the module for use in a 22-
bit Q-bus system, W3 is installed betweenJ23 to J22. 

DATO Bus Cycle 
Ordinarily, when the MRVII-D is· accessed by a DAlO bus cycle, it does not 
respond, generating a bus timeout. However, when static RAM is installed in the 
bottom half of the memory array, the MRVII-D can be configured to respond to 
DAlO cycles. This is accomplished by removing the factory-installed jumper 
(W6) from pinsJ15 andJ16 and installing it between pinsJ16 andJ17. 

Note that the page mode PCR and the bootstrap peR will not timeout in either 
configuration when accessed by a DAlO cycle. 

ReadTnning 
The MRV 11-D can normally interface with chips that have a read access time 
greater than 450 ns. To obtain some speed advantage, the module can be con­
figured for a read access time of 200 ns. This is accomplished by removing the 
factory-installed jumper (W13) from between pinsJ18 andJ19 and installing it 
between pinsJ19 andJ20. Note, however, that the slowest device installed on 
the board must then meet this 200 ns access time requirement. 

Installing the MXVll-B2 ROM 
To install the MXVII-B2 PROM set on the MRVII-D, the user must perform the 
following steps: 

II Enable the bootstrap function. 

• Set the row 4 power jumper for an 8K X 8 device. 

• Set the device size jumper to 8K x 8. 

II Install the read timing jumper W13 betweenJl8 andJl9. 

Install the MXVll-B2 ROM chips in chip set 7. Insert the low-byte ROM (PIN 
23-145E4-00) intothelow byte 7 socket (XE50). Insert the high-byte ROM (PIN 
23-146E4-00) into the high byte 7 socket (XE51). R>sition the ROMs so that pin 
1 is in the upper left comer of the socket. 

Note 

MXVII-B2 bootstrap ROMs cannot be used if the device size jumper 
is set for 2K X 8 or if the power jumper connection for row 4 is set 
for 16K X 8 or 32K X 8 devices. 

For additional information on the MXVll-B2 ROM, see Chapter 18 or refer to 
the MXVll-B2 ROM Set User Guide (EK-MXVB2-VG). 
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Memory 

All MSVll-D and MSVll-E memory modules can be used in either 16- or IB-bit 
systems. There are eight versions of this module, listed below. Memory storage 
is provided by either 4K x I-bit or 16K x I-bit integrated circuits, depending 
on model. 

Model Memory Capacity Module 
MSVll-DA 4Kx 16 bits MB044-A 
MSVll-DB BKx 16 bits MB044-B 
MSVll-DC 16K x 16 bits MB044-C 
MSVll-DD 32Kx 16 bits MB044-D 
MSVll-EA 4Kx IB bits MB045-A 
MSVll-EB BKx IB bits MB045-B 
MSVll-EC 16K x IB bits MB045-C 
MSVll-ED 32Kx IB bits MB045-D 

• Speci6cations 

Identification 

MSVII-DA,-DB,-DC,-DD 
MSVll-EA,-EB,-EC,-ED 

MB044-A,-B,-C,-D 
MB045-A,-B,-C,-D 

Size 

I\)wer Requirements 

Supply Voltage 

+ 5 V system power: 
Typical operating power 
Typical standby power 

+ 5 V battery backup: 
Typical operating power 
Typical standby power 

Dual 

-OAf-DC -DB/-DO -EA/-EC 

1.7 A 1.7 A 2.0A 
1.7 A 1.7 A 2.0A 

0.7A 0.7A LOA 
0.7 A 0.7 A l.OA 

+ 12 V system power or battery backup: 

Parity Bits 
No 
No 
No 
No 
Yes 
\es 
Yes 
Yes 

-EB/-ED 

2.0A 
2.0A 

l.OA 
l.OA 

Typical operating power 0.34 A 0.37 A 0.3BA 0.41 A 
Typical standby power 0.06 A O.OB A 0.06 A 0.09 A 
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Bus Loads 
ac 2.0 
dc 1.0 

Perfonnance 
Access and Cycle Tl1l1e 

Access Tl1l1e (os) (1) Cycle Tl1l1e (os) (1) 

Bus Cycle Typical Maximum Notes Typical Maximum Notes 

MSV11-D: 
DATI 210 225 (2) 500 520 (4) 
DA1O(B) 100 110 (2) 545 565 (5) 
DATIO(B) 630 650 (3) 1075 1100 (6) 

MSV11-E: 
DATI 250 265 (2) 500 520 (4) 

DAlO(B) 100 110 (2) 545 565 (5) 
DATIO(B) 670 690 (3) 1115 1140 (6) 

All Models: 

Refresh cycle time = 575 ns typical, 600 ns maximum (7) 

Notes 

1. All operating speeds are in nanoseconds and are based on memory not busy 
and no refresh arbitration. Refresh arbitration adds lOOns typical (120 ns 
maximum) to access and cycle times. Refresh conflicts add 575 ns typical 
(600 ns maximum) to access and cycle times. 

2. Access times are defined as internal SYNC to REPLY with minimum times 
(25 or 50 ns) from SYNC to DIN or OOUT. The DA1O(B) access and cycle 
times assume a minimum 50 ns from SYNC to OOUT at bus receiver outputs. 
For actual Q-bus measurements, 150 ns should be added to DAID(B) times; 
that is, access time (typical) = 100 + 150 = 250 ns. 

3. Access times are defined as internal SYNC to RPLY [DA1O(B)] with mini­
mum time (25 ns) from SYNC to DIN, and minimum time (350 ns) from 
RPLY (DATI) asserted to DOUT asserted. 

4. Cycle times are defined as internal SYNC to LOCKOUT negated. 

5. Cycle times are defined as internal SYNC to LOCKOUT negated with mini­
mum time (50 ns) from SYNC to 000'T. 

6. Cycle times are defined as internal SYNC to LOCKOUT [DAID(B)] with min­
imum times (25 ns) from SYNC to DIN and minimum time (350 ns) from 
RPLY (DATI) asserted to OOUT asserted. 

7. Refresh cycle time is defined as internal REF REQ to LOCKOUT negated. 



• Related Documentation 

Document TIde 
MSVll-D,-E User's Manual 
MSV11-D Field Maintenance Print Set 
MSV11-E Field Maintenance Print Set 

• Configuration 

Order Number 
EK-MSVII-OP 
MP-00566-00 
MP-00567-00 
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The user can configure the MSV11-D or MSV11-E to alter its operation for a 
specific system application. The following items can be configured: 

• Memory starting address 

• Battery backup power 

• Enable/disable 2-Kword portion of bank 7 

Note 

Each MSVll-D or -E module contains two factory- installed 
wirewrap jumpers that select memory size (4, 8, 16, or 32 
Kwords); these jumper configurations normally should not be 
changed. 

Address Selection 
The MSVll-D or MSVll-E address can start at any 4-Kword boundary. The 
address configured is the starting address for the contiguous portion of memory 
contained on the module. Set the switches, located as shown in Figure 12-1, to 
the desired starting address as listed in Table 12-l. The upper 4-Kword address 
space il' normally reserved for peripheral device register addresses. 

Factory-configured modules will not respond to bank 7 addresses. In special 
applications that permit the use of the lower 2 -K word portion of bank 7 for 
system memory, enable the lower 2-Kword portion of bank 7 by removing the 
jumper from the wirewrap pins 1 and 3 and connecting a new jumper from 1 
t02. 
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Battery Backup Power 
The MSVll-D and MSVll-E modules are factory-configured with the power 
jumpers installed for normal system power. In this configuration, the memory 
and refresh logic are powered from the normal bus backplane power. The mod­
ules are designed so that the dc power required to support them during a 
backup period is minimized. The jumpers are provided to allow the user to 
disconnect the memory and refresh logic from the normal bus power and con­
nect it to a separate battery source. The user can configure the jumpers, shown 
in Figure 12-1, for battery backup operation as follows: 

W2, W3 Remove to separate the module from the bus-powered 
backplane. 

W4, W5 Insert to connect the battery power to the memory and 
refresh logic. 

To use the MSVll-D or MSV11-E modules in a battery backup system, the bat­
tery or source must be capable of supplying the following: 

+5Vdc ±3% 
+ 12 Vdc ±3% 

MSVll-D MSVll-E 
(1 module) (1 module) 
0.7 A l.OA 
0.37 A 0.41 A max 

These voltages must remain within ± 3 percent of the bus voltage at all times 
and not vary more than ± 3 percent during the transition to or from the battery. 

One MSV11-E module draws approximately 7 W when operating in the battery 
backup mode. A typical backup system that is 30 percent efficient with a 2.5 
ampere-hour battery will support each module for approximately two hours. 
When used in a PDP-11/03 system, or equivalent, no additional cooling of the 
module is required during the backup period, if the room temperature is main­
tained to less than 32°C (90°F). 

Parity 
One jumper is factory-installed for nonparity (MSVll-D) or parity (MSVll-E) 
operation, depending on the model. Do not reconfigure this jumper. Standard 
jumper configurations are listed below for reference purposes. 

All MSV11-D models: Jumper installed from pin 7 to pin 5. 

All MSVll-E models: Jumper installed from pin 6 to pin 5. 
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Memory Size 
Two jumpers are factory-installed to configure addressing logic for memory size 
(number and type of memory integrated circuits). Do not reconfigure these 
jumpers. Standard jumper configurations are listed below for reference 
purposes. 

Model 
MSVll-DA, -EA 
MSVll-DB, -EB 
MSVll-DC, -EC 
MSVII-DD, -ED 

Jumpers (Two InstaBed) 
Memory Range Pins Memory Select Pins 
From 17 to 15 From 17 to 14 
From 17 to 15 From 12 to 14 
From 16 to 15 From 16 to 14 
From 16 to 15 From 10 to 14 
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~+5V 
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POWER JUMPERS ~ + 12 V 

W4_fl) +12 B 

e e e 
2 1 3 

~ 
BANK 7 

ENABLE/DISABLE 
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Figure 12-1 • MSVII-D, MSVII-ESwitch and Jumper Locations 
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Thble 12·1 • MSVll·D, MSVll·E Addressing Summary 
Switch Settings Memory Banlds) Selected 

Address SI·1 SI·2 SI·} S14 SI-' -DA,-EA-DB,-EB -DC,-ED-DD,-ED 

0 ON ON ON ON ON 0 0-1 0-3 0-7 

20000 ON ON ON ON OFF 1 1-2 1-4 1-10 

40000 ON ON ON OFF ON 2 2-3 2-5 2-11 

60000 ON ON ON OFF OFF 3 34 3-6 3-12 

100000 ON ON OFF ON ON 4 4-5 4-7 4-13 

120000 ON ON OFF ON OFF 5 5-6 5-10 5-14 

140000 ON ON OFF OFF ON 6 6-7 6-11 6-15 

160000 ON ON OFF OFF OFF 7 7-10 7-12 7-16 

200000 ON OFF ON ON ON 10 10-11 10-13 10-17 

220000 ON OFF ON ON OFF 11 11-12 11-14 11-20 

240000 ON OFF ON OFF ON 12 12-13 12-15 12-21 

260000 ON OFF ON OFF OFF 13 13-14 13-16 13-22 

300000 ON OFF OFF ON ON 14 14-15 14-17 14-23 

320000 ON OFF OFF ON OFF 15 15-16 15-20 15-24 

340000 ON OFF OFF OFF ON 16 16-17 16-21 16-25 

360000 ON OFF OFF OFF OFF 17 17-20 17-22 17-26 

400000 OFF ON ON ON ON 20 20-21 20-23 20-27 

420000 OFF ON ON ON OFF 21 21-22 21-24 21-30 

440000 OFF ON ON OFF ON 22 22-23 22-25 22-31 

460000 OFF ON ON OFF OFF 23 23-24 23-26 23-32 

500000 OFF ON OFF ON ON 24 24-25 24-27 24-33 

520000 OFF ON OFF ON OFF 25 25-26 25-30 25-34 

540000 OFF ON OFF OFF ON 26 26-27 26-31 26-35 

560000 OFF ON OFF OFF OFF 27 27-30 27-32 27-36 

600000 OFF OFF ON ON ON 30 30-31 30-33 30-37 

620000 OFF OFF ON ON OFF 31 31-32 31-34 X 

640000 OFF OFF ON OFF ON 32 32-33 32-35 X 

660000 OFF OFF ON OFF OFF 33 33-34 33-36 X 

700000 OFF OFF OFF ON ON 34 34-35 34-37 X 

720000 OFF OFF OFF ON OFF 35 35-36 X X 

740000 OFF OFF OFF OFF ON 36 36-37 X X 

760000 OFF OFF OFF OFF OFF 37 X X X 

X = do not use 
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Notes 

1. Bank 7 cannot be sdected as factory-configured; however, the user can 
enable the lower 2-Kword portion of bank 7 for use. 

2. Rocker switch positions are defined by pressing the desired side of the 
rocker, not by the red line on the opposite side of the rocker. 
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Designed to be used with the Q-bus, MSVll-L dual-height memory modules 
provide storage for 18-bit words (16 bits of data and 2 parity bits), contain par­
ity control circuitry, and a control and status register (CSR). There are presently 
two members of the MSVII-L memory module family as shown below. 

• Specifications 

Identification M8059 

Size Dual 

Bus Loads 
ac 2.0 
dc 0.5 

Power Requirements 

Supply Voltage MSVll-LF MSVll-LK 

+ 5 V ± 5% system power: 
Typical operating power 2.8A 3.0A 
Typical standby power 1.40 A 1.50A 

+ 5 V battery backup: 
Typical operating power 1.35 A 1.40 A 
Typical standby power 0.9A l.OA 

Access and Cycle Tunes 

Access Tune (ns) Cycle Tune (ns) 
Bus Cycle Typical Maximum Notes Typical Maximum Notes 

DATI 210 230 2 560 590 4 
DAm(B) 90 120 2 605 635 5 
DATIO(B) 640 670 3 1140 1170 6 
Refresh 650 685 7 

Parity-CSR configurations, refer to notes 1, 8, and 9. 
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Notes 

1. Assuming memory not busy and no arbitration. 

2. SYNC to RPLY with minimum times (25/50 ns) from SYNC to (DINIDOUT). 
The DA1O(B) access and cycle times assume a minimum 50 ns from SYNC to 
DOUT inside memory receivers. For actual Q-bus measurements, a constant 
(K - 50 ns, where K = 200) should be added to DA1O(B) times. That is, 
access time (typical) = 90 + (200-50) = 240 ns. 

3. SYNC to RPLY (DA1O(B)) with minimum time (25 ns) from SYNC to DIN 
and minimum (350 ns) from RPLY (DATI) asserted to OOUT asserted. 

4. SYNC to DL220 negated. 

5. SYNC to DL220 negated with minimum time (50 ns) from SYNC to DOUT. 

6. SYNC to DL220 (DA1O(B)) with minimum times (25 ns) from SYNC to DIN 
and minimum (350 ns) from RPLY (DATI) asserted to DOUTasserted. 

7. REF REQ to DL220 negated. 

8. Refresh arbitration adds 100 ns (typical) and 120 ns (maximum) to access 
and cycle times. 

9. Refresh conflict adds 650 ns (typical) and 685 ns (maximum) to access and 
cycle times. 

• Related Documentation 

Document TIde 
MSVII-L User's Guide 
MSVII-L Memory Module Configuration Guzde 
MSV11-L Field Maintenance Print Set 
MSV11 Diagnostic Documentation Kit 

• Configuration 

Order Number 
EK-MSVOL-UG 
EK-MSV1L-CG 
MP-01238-00 
ZJ246-RZ 

The MSV 11-L module is configured by means of jumper wires, shown in Figure 
13-1 and listed in Tables 13-1 through 13-5. The user can configure the follow­
ing features: 

• Module starting address (MSA) 

• Control status register (CSR) address 

• Battery backup 



Note 

The jumpers listed in Table 13-1 should not be changed and are 
listed only for reference. 

Module Starting Address (MSA) 
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The MSA is equal to the number of decimal K words already configured in the 
system. Jumpers L, M, N, P, and R select the first address in the 128-Kword 
block of addresses that contains the module's MSA. Jumpers A, B, C, D, E, and 
F select the particular 2-Kword increment in that 128-Kword block where the 
MSA begins. The 128-Kword block selected is called the FAR (First Address 
Range). The 2-Kword increment is called the PSA (Partial Starting Address). 
The following equation shows how the MSA, FAR, and PSA are related. 

PSA = MSA-FAR. 

Refer to Table 13-2 and Table 13-3 for jumper locations for the FAR and PSA 
respectively. 

Taking an MSA of 188-Kwords as an example, find the FAR on Table 13-2 by 
locating the first address in the block with the 188th location. This is 128, the 
FAR value. To find the PSA, subtract 128 from 188. This yields a PSA of 60. 
Jumper the FAR of 128 by connecting pin L to pin K (ground). Jumper the PSA 
of 60 by connecting pin V to pin W to pin X to pin Y to pin U (ground). 

CSR Address Selection 
Eight addresses are reselVed for the CSR registers. Every MSVII-L module has 
one CSR. By convention, the memory module with the lowest starting address 
should be jumpered for the lowest CSR address. The remaining modules should 
be jumpered in sequence. 

To select a CSR address for a module, install jumpers according to Table 13-4. 
Wirewrap the appropriate pins in daisychain fashion to pin E which is 
grounded. 

Battery Backup 
To select either battery backup or no battery backup, jumper the module as 
shown in Table 13 -5. 

Note 

Digital does not support battery backup for the MSV 11-L. 
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NOTE 
CHIPS ARE POSITIONED 180 0 OUT OF PHASE 
WITH TRADITIONAL DIGITAL MEMORIES 

DOTTED BLOCK MEANS @@gfJJ 
GROUP 1 JUMPERS-GENERAL 
GROUP 2,3 JUMPERS START/CSR ADDRESS 
GROUP 4 JUMPERS-POWER 

-NON BATTERY BACKUP 
-BATTERY BACKUP 

DIGITAL DOES NOT SUPPORT BATIERY BACKUP 
MEMORY MODULES CAN NOT BE INTERLEAVED. 

WIRE WRAP GUIDELINES-MAXIMUM, 2 WIRE W~APS PER PIN. 
GROUP 2 AND 3 JUMPERS MAY HAVE MAXIMUM NUMBER OF WIRE WRAPS. 

-THE WRAPS MUST BE DAISY CHAINED TO ITS OWN GROUND 
-FIND OUT HOW MANY PINS MUST BE WRAPPED 
-WHEN WRAPPING ALWAYS PUT THE LOWER WRAPS ON THE PINS 
FIRST THEN WRAP THE UPPER WRAPS. 
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Figure 13-1 • MSVll-L Memory Module Jumpers 
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Table 13-1 • MSVll-LJumpers and Functions (Group 1) 

Nonnal 
Function Jumper Status 

Type of Memory 
Nonparity 9to 10 OUT 
With parity 11 to 10 IN 
Parity nonCSR 18 to 19 OUT 
Parity with CSR 20 to 19 IN 

Parity Error Report 
Reponed BDAL 16 nonCSR 3 t02 OUT 
Reported BDAL 16 and BADL 17 with CSR 1 t02 IN 

Write Wrong Parity 
Diagnostic bit for tester use: 

Disable 8to 7 OUT 
Enable 6to 7 IN 

CSR Selection 
NonCSR JtoH OUT 
WithCSR FtoH IN 

&ripheral Page Selection 
2-Kword peripheral page 29 to 28 OUT 
4-Kword peripheral page 27 t028 IN 

Full or One-Half Memory Selection 
Half-memory selection 32 to 33 OUT 
Full-memory selection 34 to 33 IN 

Removal of Lower or Upper Bank (with a Fault) 
Lower bank has failed 17 to 16 OUT 
Normal operation or upper bank has failed 15 to 16 IN 

Extended or Normal Memory Selection 
Normal operation (128-Kword system) RtoT OUT 
Extended operation (2-Mword system) RtoT IN 
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Table 13-2 • MSVll-L Starting Address Jumpers (Group 2) 

Starting Address Range (FAR) Jumpers in (X) to Ground (K) 
DAL 21 20 19 18 

Decimal(K) Octal Pins P N M L 

000-124 00000000-00760000 

128-252 01000000-01760000 X 

256-380 02000000-02760000 X 

384-508 03000000-03760000 X X 

512-636 04000000-04760000 X 

640-764 05000000-05760000 X X 

768-892 06000000-06760000 X X 

896-1020 07000000-07760000 X X X 

1024-1148 10000000-10760000 X 

1152-1276 11000000-11760000 X X 

1280-1404 12000000-12760000 X X 

1408-1532 13000000-13760000 X X X 

1536-1660 14000000-14760000 X X 

1664-1788 15000000-15760000 X X X 

1792-1916 16000000-16760000 X X X 

1920-2044 17000000-17760000 X X X X 

Table 13-3· MSVll-LPartial Starting Address Jumpers (Group 2) 

Partial Starting Address (PSA) Jumpers in (X) to Ground (U) 
DAL 17 16 15 14 13 

DecimaI(K) Octal Pins Z Y X W V 

0 00000000 

4 00020000 X 

8 00040000 X 

12 00060000 X X 

16 00100000 X 

20 00120000 X X 

(continued on next page) 
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Table 13·3 • MSVll·L Partial Starting Address Jumpers 
(Group 2) (Cont.) 

Partial Starting Address (PSA) Jumpers in (X) to Ground (U) 
DAL 17 16 15 14 13 

DecimaI(K) Octal Pins Z Y -X W V 

24 00140000 X X 

28 00160000 X X X 

32 00200000 X 

36 00220000 'X X 

40 00240000 X X 

44 00260000 X X X 

48 00300000 X X 

52 00320000 X X X 

56 00340000 X X X 

60 00360000 X X X X 

64 00400000 X 

68 00420000 X X 

72 00440000 X X 

76 00460000 X X X 

80 00500000 X X 

84 00520000 X X X 

88 00540000 X X X 

92 00560000 X X X X 

96 00600000 X X 

100 00620000 X X X 

104 00640000 X X X 

108 00660000 X X X X 

112 00700000 X X X 

116 00720000 X X X X 

120 00740000 X X X X 

124 00760000 X X X X X 
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Table 13-4 • MSVll-L CSR Address Jumpers (Group 3) 

22-BitCSR 18-BitCSR Jumpers in (X) to Ground (E) 
Address Address C B 

17772100 772100 

17772102 772102 

17772104 772104 X 

17772106 772106 X 

17772110 772110 X 

17772112 772112 X 

17772114 772114 X X 

17772116 772116 X X 

Table 13-;· MSVll-LPowerJumpers (Group 4) 

Voltage Connection 

+ 5 V Nonbattery backup 

-I- 5 V Battery backup 

* Availability for the + 5 V battery backup 

Jumper Configuration 

26to25 (WI) 

25 to 25 (W2) 
14 to 13 (W3)* 

or 
12 to 13 (W4)* 

A 

X 

X 

X 

X 
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There are two MSVII-P memory modules- the MSVII-PL and the MSVII-PK. 
Because its capacity exceeds the capabilities of an 18-bit Q-bus system, the 
MSVll-PL can be used only in a 22-bit Q-bus system. The MSVll-PK can be 
used in either type of system, as long as it is the only memory being used. The 
two MSVII-P memory modules are listed below. 

Model Identification MOS Chips 
MSVll-PK M8067-KA '128K x 18 bits 
MSVll-PL M8067-LA 256Kx 18 bits 

• Specifications 

Identification M8067 

Size Quad 

Bus Loads 
ac 2.0 
dc 1.0 

Power Requirements 

Supply Voltage MSVll-PK 

+ 5 V ± 5% total system power: 
Typical operating power 3.45 A 
Typical standby power 3.00 A 

+ 5 V Battery backup: 
Typical operating power 1.75 A 
Typical standby power 1.35 A 

Note 

Capacity 
256 Kbytes 
512 Kbytes 

MSVll-PL 

3.60 A 
3.lOA 

1.85 A 
1.45 A 

These current values represent measured typical values, not maxi­
mum values. 

Voltages are partitioned; however, battery backup is not 
supported. 
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Access and Cycle limes 

Bus Cycles 

DATI 
DA1O(B) 
DATIO(B) 
Refresh 

Access Tunes (ns) + 
Typical Maximum 

240 260 
90 120 
660 690 

Cycle Tunes (ns) + 
Notes Typical Maximum 

2 560 590 
2 610 640 
3 1175 1210 

640 690 

Parity- CSR configurations, refer to notes 1,8, and 9. 

Notes 

1. Assuming memory not busy and no arbitration. 

Notes 

4 
5 
6 
7 

2. SYNC to RPLY with minimum times (25/50 ns) from SYNC to (DINIDOUT). 
The DA1O(B) access and cycle times assume a minimum 50 ns from SYNC to 
DOUT inside memory receivers. For actual Q-bus measurements, a constant 
(K - 50 ns, where K = 200) should be added to DA1D(B) times. That is, 
access time (typical) = 90 + (200-50) = 240 ns. 

3. SYNC to RPLY (DA1O(B)) with minimum time (25 ns) from SYNC to DIN 
and minimum (350 ns) from RPLY (DA11) asserted to DOUT asserted. 

4. SYNC to TIM250 negated. 

5. SYNC to TIM250 negated with minimum time (50 ns) from SYNC to DOUT. 

6. SYNC to TIM250 (DA1O(B)) with minimum times (25 ns) from SYNC to DIN 
and minimum (350 ns) from RPLY (DATI) asserted to DOUT asserted. 

7. REF REQ to TIM250 negated. 

8. Refresh arbitration adds 90 ns (typical) and 110 ns (maximum) to access. 

9. Refresh conflict adds 640 ns (typical) and 690 ns (maximum) to access and 
cycle times. 

• Related Documentation 

Document TIde 
MSVII-P User's GUIde 
MSVII-P Field Maintenance Print Set 
MSVII Diagnostic Documentation Kit 

Order Number 
EK-MSVOP-UG 
MP-01239-00 
ZJ246-RZ 
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• Configuration 
The jumpers on the MSVll-P memory module (shown in Figure 14-1) are 
divided into five functional groups: 

• Starting address jumpers 

• CSR address jumpers 

• Ibwer jumpers 

• Bus grant continuity jumpers 

• Miscellaneous jumpers 

Module Starting Address (MSA) 
Each lVlSVll-P memory module installed in a system is jumpered for its own 
starting address by the use of wirewrapped pins. The memory module starting 
address is equal to the amount of memory already configured in the system, 
expressed as Kwords. 

Module starting address jumpers consist of two groups. The First Address of 
the Range (FAR) selects the first 256-Kword range address in which the starting 
address falls. (See Table 14-1, Part 1). The Partial Starting Address (PSA) selects 
the 8-Kword boundary within a specific multiple of256 Kwords in which the 
starting address falls. (See Thble 14-1, Part 2). 

After you have determined your module starting address (MSA), you should 
determine the FAR and PSA values. 

1. Find the FAR value. This is done by referring to Thble 14-1, Part 1, and locat­
ing the address range of the MSA. The FAR value is the first address of the 
selected address range. Associated with the FAR value is a specific configura­
tion of jumper pins X, W, and V that use jumper pin Y, a ground pin. 

2. Find the PSA value. This is done by inserting the MSA and FAR values into 
the equation: PSA = MSA-FAR. First, perform the necessary subtraction 
operation. Then, in Table 14-1, Part 2, locate the proper PSA value. Associ­
ated with the PSA is a specific configuration of jumper pins P, N, M, L, and 
T, all of which use jumper pin R, a ground pin. 
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Table 14-1 • MSVll-P Starting Address Configurations (Part 1) 

Fil'St Address Ranges (FAR) Jumpers In (X) to Ground (Pin Y) 
Pin X PinW Pin V 

Declmal(K) Octal A21 A20 A19 

000-248 0CKKX)000-01740ooo 

256-504 02000000-03740000 X 

512-760 04000000-05740000 X 

768-1016 06000000-07740000 X X 

1024-1272 10000000-11740000 X 

1280-1528 12000000-13740000 X X 

1526-1784 14000000-15740000 X X 

1742-2040 16000000-17740000 X X X 

Table 14-1 • MSVll-P Starting Address Configurations (Part 2) 

Partial Starting Address (PSA) Jumpers in (X) to Ground (Pin R) 
PinP PinN PinM PinL PinT 

Declmal(K) Octal A18 At7 At6 AU At4 

0 00000000 

8 00040000 X 

16 00100000 X 

24 00140000 X X 

32 00200000 X 

40 00240000 X X 

48 00300000 X X 

56 00340000 X X X 

64 00400000 X 

72 00440000 X X 

80 00500000 X X 

88 00540000 X X X 

96 00600000 X X 

104 00640000 X X X 

(continued on next page) 
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Table 14-1 • MSVll-P Starting Address Configurations (Part 2) (Cont.) 

Partial Starting Address (PSA) Jumpers in (X) to Ground (Pin R) 
PinP PinN PinM PinL PinT 

DecimaI(K) Octal A18 A17 A16 AU A14 

112 00700000 X X X 

120 00740000 X X X X 

128 01000000 X 

136 OlO40000 X X 

144 01100000 X X 

152 01140000 X X X 

160 01200000 X X 

168 01240000 X X X 

176 01300000 X X X 

184 01340000 X X X X 

192 01400000 X X 

200 01440000 X X X 

208 01500000 X X X 

216 01540000 X X X X 

224 01600000 X X X 

232 01640000 X X X X 

240 01700000 X X X X 

248 01740000 X X X X X 
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Control and Status Register (CSR) Jumpers 
Each MSVII-P memory module contains a control and status register. The bus 
master can read or write the CSR via the Q-bus. The CSR is a 16-bit register with 
an address that starts in the top 4 K words of system address space. 

The CSR is assigned to one of the 16 addresses shown in Table 14-2. CSR 
addresses are assigned as follows. 

1. Determine how many memory modules in your system have CSR registers. 

2. List the memory modules' sequential position from the cpu. 
3. The memory modules closest to the cpu should have the lower module 

starting address (MSA). 

4. The memory module with the lowest MSA is assigned to the lowest CSR 
address and jumpered according to Table 14-2. 

5. The next sequential CSR memory module is assigned the next highest CSR 
address. 

Each memory module has four CSR jumper pins (A, B, C, and D) which can be 
daisy-chained to pin E, the ground pin. The jumpers allow logic to detect a 
specific CSR address that has been assigned to a CSR memory module. 

For example, assume the system has two memory modules with CSR registers. 
You are installing the third CSR memory. Refer to Table 14-2 and find the row 
for the third module. The CSR jumper pin configuration is pin B wirewrapped 
to pin E. The memory module's CSR address is 17772104 for 22-bit systems or 
772104 for 18-bit systems. 
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Table 14-2 • MSVll-P CSR Address Selection 

Jumper"in (X) to 
Module 22-Bit System 18-Bit System Ground (Pin E) 
Number Q-bus Address Q-bus Address D C 

1 17772100 772100 

2 17772102 772102 

3 17772104 772104 

4 17772106 772106 

5 17772110 772110 X 

6 17772112 772112 X 

7 17772114 772114 X 

8 17772116 772116 X 

9 17772120 772120 X 

10 17772122 772122 X 

11 17772124 772124 X 

12 17772126 772126 X 

13 17772130 772130 X X 

14 17772132 772132 X X 

15 17772134 772134 X X 

16 17772136 772136 X X 

Power Jumpers 
The power jumpers for the MSV11-P are configured as follows: 

• W3, WlO, W11-alwaysout 

• W4, W5, W9, W13, W15-in fornonbattery backup 

• W4, W5, W12, W14-in for battery backup 

For an illustration of these power jumpers, see Figure 14-1. 

Note 

Digital does not support battery backup. 
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Bus Grant Continuity Jumpers 
Jumpers WI and W2 are installed only when the modUle is installed in a Q/Q­
type backplane, with Q-bus signals on both sets of connectors. Digital back­
planes of this type are the H9270 and the H9275. When the module is installed 
in a Q/CD-type backplane that uses the CD interconnect on the CD connectors 
(suchastheH9273 andH9276), WI andW2 are removed. (See Chapter 52 for 
a discussion of Q/Q and Q/CD backplanes.) 

MisceDaneous Jumpers 
The miscellaneous jumpers are always configured as follows, and cannot be 
altered by the user: 

Always In: 3-9,4-10,6-7, 13-15, 14-16,43-44 
Always Out: 8-7, F-H, 22-23,44-45 

System Size Jumpers 
A wirewrap pin is provided to configure the module for the proper addressing 
mode of the system. Pin 2 is connected to pin Y (ground) when the MSVII-P is 
used in an 18-bit Q-bus system. In 22-bit systems, this jumper is removed. 
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The MSVll-Q memory modules each consist of a single, quad-height module 
containing the Q-bus interface, timing and control logic, refresh circuitry, and 
up to 4 Mbytes of MOS random-access memory. 

There are four variations of the MSVII-Q memory module, as listed'in Table 
15-1. 

MSVII-QA 
(Etch Rev A) 

MSVII-QA 
(Etch Rev C or later) 

MSVll-QB 

MSVII-QC 

Table 15·1 • MSVll-Q Variations 

64K RAMs fully populated for a total of 1 Mbyte of 
memory; cannot be configured for battery backup 

64K RAMs fully populated for a total of 1 Mbyte of 
memory; can be configured for battery backup 

256K RAMs half populated for a total of 2 Mbytes of 
memory; can be configured for battery backup 

256K RAMs fully populated for a total of 4 Mbytes of 
memory; can be configured for battery backup 

Note 

The MSVll-QA (Etch Revision C or later), MSVll-QB, and the 
MSVII-QC all use the same etch. Hereafter in this chapter, these 
three variations will be collectively referred to as the MSVII-Q to 
differentiate them from the earlier MSVII-QA (Etch Revision A). 

• Specifications 

Identification 

Size 

Power Requirements 

Bus Loads 
ac 
dc 

M7551 

Quad 

2.4 
1.0 
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Supply Voltage MSVll-QA* MSVll-QB MSVll-QC 

+ ; V system power: 
Typical operating power 2.8A 2.3A 2.5 A 
Typical standby power l.OA l.OA l.OA 

+ ; V battery backup: 
Typical operating power l.4A l.3A 1.5 A 
Typical standby power l.28A l.18A l.34A 

* All etch revisions 

Access and Cycle Tunes 

Access Tune (ns) (1) Cycle Tune (05) (1) 
Bus Cycle Typical Maximum Notes Typical Maximum Notes 

MSVII-QA (Etch Rev A) 
DATI 320 358 2 520 578 4 
DA1O(B) 350 376 2 550 597 5 
DATIO(B) 1000 1045 3 1220 1255 6 

MSVII-Q 
DATI 320 358 2 510 563 4 
DA1O(B) 160 189 2 550 592 5 
DATIO(B) 780 847 3 1220 1250 6 

All variations 
Refresh 535 616 7 

Parity- CSR configurations, refer to notes 1, 8, and 9. 

Notes 

l. Assuming memory not busy and no arbitration. 

2. SYNC to RPLY with minimum times (25/50 ns) from SYNC to (DINIDOUT). 
The DA1O(B) access and cycle times assume a minimum of 50 ns from SYNC 
to DOUT inside memory receivers. For actual Q-bus measurements, a con­
stant (K -50 ns, where K = 200 ns) should be added to DATI(B) times. That 
is, access time (typical) = 100 + (200-50) = 250 ns. 

3. SYNC to RPLY DATIO(B), with minimum time (25 ns) from SYNC to DIN 
and minimum 350 ns from RPLY (DATI) asserted to OOUT asserted. 

4. SYNC to MBSY negated. 

5. SYNC to MBSY negated with minimum time (50 ns) from SYNC to OOUT. 
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6. SYNC to MBSY (DATIO(B)) with minimum times (25 ns}'from SYNC to DIN 
and minimum 350 ns from RPLY (DATI) asserted to OOUT asserted. 

7. REF REQ to MBSY negated. 

8. The MSV11-Q does not lose any time due to refresh arbitration. 

9. Refresh conflict adds 250 ns typical and 542 ns maximum to access and cycle 
time. 

• Related Documentation 

Document TIde 
MSVII-QA Memory User's Guide 
MSVll-Q Field Maintenance Print Set 
MSV11 Diagnostic Documentation Kit 

Order Number 
EK-MSV1Q-VG 
MP-0l931-00 
ZJ246-RZ 

• Configuration of the MSVII-QA (Etch Rev A) 

The MSV11-QA (Etch Rev A) module has several jumpers and two dual inline 
package (DIP) switchpacks used to configure the module. Memory starting and 
ending addresses and the CSR register address are user-conflgurable. 

Figure 15-1 shows the locations of these jumpers and switches. To jumper two 
pins, a a-ohm connector block is used. 
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Figure 15-1 • MSV11-QA (Etch Rev A) Switches and Jumpers 
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Memory Starting and Ending Addresses 
The two switchpacks on the MSVII-QA memory module are used to configure 
the memory starting and ending address. The module's starting address is 
determined by the amount of memory already configured in the system. The 
ending address is always some number higher than the starting address. 

The memory starting address is configured using switches 1 through 5 of 
switchpack SW1 and switch 6 of switchpack SW2, as shown in Table 15-2. The 
ending address is configured using switches 1 through 5 of switchpack SW2, as 
shown in Table 15-3. Note that switch 6 ofSW2 is set to the ON position for a 
starting address of 0 and set to the OFF position for all other starting addresses. 
Switch 6 of switchpack SWI is not used. 

18ble lS-2 • MSVll-QA (Etch Rev A) Starting Address Switches 

Starting Switch Settings 
Address SWl-l SWl-2 SWl-3 SWl-4 SWl-S SW2-6 

OKbyte ON ON ON ON ON ON 

U8Kbytes OFF OFF OFF OFF OFF OFF 

256Kbytes ON OFF OFF OFF OFF OFF 

384 Kbytes OFF ON OFF OFF OFF OFF 

5U Kbytes ON ON OFF OFF OFF OFF 

640Kbytes OFF OFF ON OFF OFF OFF 

768Kbytes ON OFF ON OFF OFF OFF 

896Kbytes OFF ON ON OFF OFF OFF 

1024 Kbytes ON ON ON OFF OFF OFF 
(1 Mbyte) 

1152 Kbytes OFF OFF OFF ON OFF OFF 

1280 Kbytes ON OFF OFF ON OFF OFF 

1408 Kbytes OFF ON OFF ON OFF OFF 

1536Kbytes ON ON OFF ON OFF OFF 

1664 Kbytes OFF OFF ON ON OFF OFF 

1792 Kbytes ON OFF ON ON OFF OFF 

1920Kbytes OFF ON ON ON OFF OFF 

2048Kbytes ON ON ON ON OFF OFF 
(2 Mbytes) 

(continued on next page) 
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Thble 15·2 • MSVll·QA (Etch Rev A) Starting Address Switches (Cont.) 

Starting Switch Settings 
Address SWl·l SWl·2 SWl·3 SW14 SWl·S SW2-6 

2176Kbytes OFF OFF OFF OFF ON OFF 

2304 Kbytes ON OFF OFF OFF ON OFF 

2432 Kbytes OFF ON OFF OFF ON OFF 

2560 Kbytes ON ON OFF OFF ON OFF 

2688 Kbytes OFF OFF ON OFF ON OFF 

2816 Kbytes ON OFF ON OFF ON OFF 

2944~ytes OFF ON ON OFF ON OFF 

3072 Kbytes ON ON ON OFF ON OFF 
(3 Mbytes) 

3200Kbytes OFF OFF OFF ON ON OFF 

3328 Kbytes ON OFF OFF ON ON OFF 

3456Kbytes OFF ON OFF ON ON OFF 

3584 Kbytes ON ON OFF ON ON OFF 

3712 Kbytes OFF OFF ON ON ON OFF 

3840 Kbytes ON OFF ON ON ON OFF 

3968 Kbytes OFF ON ON ON ON OFF 

Note 

Note that for a starting address of 0, switch 6 of switchpack SW2 
should be set to the ON position; for all other starting addresses, 
this switch should be set to the OFF position. 

18ble 15·3 • MSVll-QA (Etch Rev A) Ending Address Switches 

Ending Switch Settings 
Address SW2·1 SW2·2 SW2·3 SW24 SW2·S 

128 Kbytes OFF OFF OFF OFF OFF 

256Kbytes ON OFF OFF OFF OFF 

384Kbytes OFF ON OFF OFF OFF 

512 Kbytes ON ON OFF OFF OFF 

(continued on next page) 
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Table 15·3 • MSVll-QA (Etch Rev A) Ending Address Switches (Cont.) 

Ending Switch Settings 
Address SW2·1 SW2·2 SW2·3 SW2-4 SW2·; 

640Kbytes OFF OFF ON OFF OFF 
768Kbytes ON OFF ON OFF OFF 
896Kbytes OFF ON ON OFF OFF 
1024 Kbytes (1 Mbyte) ON ON ON OFF OFF 
1152 Khytes OFF OFF OFF ON OFF 
1280 Kbytes ON OFF OFF ON OFF 
1408 Kbytes OFF ON OFF ON OFF 
1536Kbytes ON ON OFF ON OFF 
1664Kbytes OFF OFF ON ON OFF 
1792 Khytes ON OFF ON ON OFF 
1920 Kbytes OFF ON ON ON OFF 
2048 Kbytes (2 Mbytes) ON ON ON ON OFF 
2176 Khytes OFF OFF OFF OFF ON 
2304Kbytes ON OFF OFF OFF ON 
2432 Kbytes OFF ON OFF OFF ON 
2560 Kbytes ON ON OFF OFF ON 
2688Khytes OFF OFF ON OFF ON 
2816Kbytes ON OFF ON OFF ON 
2944 Kbytes OFF ON ON OFF ON 
3072 Kbytes (3 Mbytes) ON ON ON OFF ON 
3200Kbytes OFF OFF OFF ON ON 
3328 Kbytes ON OFF OFF ON ON 
3456Kbytes OFF ON OFF ON ON 
3584 Khytes ON ON OFF ON ON 
3712 Kbytes OFF OFF ON ON ON 
3840Kbytes ON OFF ON ON ON 
3968 Kbytes OFF ON ON ON ON 
4096 Kbytes (4 Mbytes) ON ON ON ON ON 
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Control and Status Register Address 
The MSVII-QA has a control and status register (CSR) that can be used for pro-
gram control of certain parity functions and contains diagnostic information 
when a parity error occurs. Up to 16 different CSR addresses can be selected 
using jumpers R, P, N, and M, as shown in Table 15-4. 

18ble U-4· MSVII-QA (Etch Rev A) CSRAddressJumpers 

Jumper Position 
CSRAddress R P N M 

17772100 IN IN IN IN 

17772102 OUT IN IN IN 

17772104 IN OUT IN IN 

17772106 OUT OUT IN IN 

17772110 IN IN OUT IN 

17772112 OUT IN OUT IN 

17772114 IN OUT OUT IN 

17772116 OUT OUT OUT IN 

17772120 IN IN IN OUT 

17772122 OUT IN IN OUT 

17772124 IN OUT IN OUT 

17772126 OUT OUT IN OUT 

17772130 IN IN OUT OUT 

17772132 OUT IN OUT OUT 

17772134 IN OUT OUT OUT 

17772136 OUT OUT OUT OUT 

MisceDaneous Jumpers 
The following jumpers are configured at the factory and generally should not be 
changed: 

• TEST JUMPERS 
Jumpers C, D, W5, and W6 are used by manufacturing for test purposes and 
should not be changed. C and W6 should remain installed; D and W5 should 
remain removed. 
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• CSR SELECTION JUMPER 
Jumper B is used to control CSR selection when nonparity memory is used. 
Since the MSVII-QA is a parity memory, jumper B should remain installed to 
enable CSR selection. 

• BLOCKMODEJUMPER 
Jumper WI is used to control block mode operation. The jumper should 
remain installed to enable block mode. 

• EXTENDED ADDRESSING JUMPER 
Jumper L is used to select either 18- or 22-bit addressing. The jumper should 
remain installed to select 22-bit addressing. 

• PARIlY JUMPER 
Jumper H is used to control parity error detection. The jumper should remain 
installed to enable parity error detection. 

• Configuration of the MSVll.Q 
The MSVII-Q module has several jumpers and two dual in-line package (DIP) 
switchpacks used to configure the module. The following features are user­
selectable: 

• Memory starting and ending addresses 

• CSR register address 

• Battery backup 
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Figure 15-2 shows the locations of these jumpers and switches. 

5017647-01-C1 J11.~J5 

EBB -----+--CSR REGISTER 
~ SELECTION 

J10. J8. J6, J4 J3 J2 J1 TEST JUMPER 

o U (USED BY 
SW2 MANUFACTURING 

4 STARTING ADDRESS 

(COMPONENT SIDE) I~=
~ 3~~} DO NOT REMOVE) 

SWITCHES 
OFF ON (56 NOT USED) 

;~;'1 ~-----1I--ENDING ADDRESS 
~~ SWITCHES 

OFF ON 

o 0 

TEST JUMPERS BATTERY BACKUP 
(USED BY MANUFACTURING- JUMPERS 
DO NOT REMOVE) 

Figure 15-2· MSVll-QSwitchesandJumpers 

Memory Starting and Ending Addresses 
The two switchpack.s on the MSVII-Q memory module are used to configure 
the memory starting and ending address. The module's starting address is 
detennined by the amount of memory already configured in the system. The 
ending address is always some number higher than the starting address. 

The memory starting address is configured using switches 1 through 5 of 
switchpack. SW2 and switch 6 of switchpack SW1, as shown in Table 15-5. The 
ending address is configured using switches 1 through 5 of switchpack. SW1, as 
shown in Table 15-6. Note that switch 6 of SWI is set to the ON position for a 
starting address of 0 and set to the OFF position for all other starting addresses. 
Switch 6 of switchpack. SW2 is not used. 
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Table 15-; • MSVll-Q Starting Address Switches 

Starting Switch Settings 
Address SW2-1 SW2-2 SW2-3 SW2-4 SW2-; SWl-6 

OKbytes ON ON ON ON ON ON 
128 Kbytes OFF OFF OFF OFF OFF OFF 
256Kbytes ON OFF OFF OFF OFF OFF 
384 Kbytes OFF ON OFF OFF OFF OFF 
512 Kbytes ON ON OFF OFF OFF OFF 
640Kbytes OFF OFF ON OFF OFF OFF 
768Kbytes ON OFF ON OFF OFF OFF 
896Kbytes OFF ON ON OFF OFF OFF 
1024Kbytes ON ON ON OFF OFF OFF 
(1 Mbyte) 

1152 Kbytes OFF OFF OFF ON OFF OFF 
1280Kbytes ON OFF OFF ON OFF OFF 
1408Kbytes OFF ON OFF ON OFF OFF 
1536KbYtes ON ON OFF ON OFF OFF 
1664 Kbytes OFF OFF ON ON OFF OFF 
1792 Kbytes ON OFF ON ON OFF OFF 
1920 Kbytes OFF ON ON ON OFF OFF 
2048Kbytes ON ON ON ON OFF OFF 
(2 Mbytes) 

2176Kbytes OFF OFF OFF OFF ON OFF 
2304 Kbytes ON OFF OFF OFF ON OFF 
2432 Kbytes OFF ON OFF OFF ON OFF 
2560Kbytes ON ON OFF OFF ON OFF 
2688Kbytes OFF OFF ON OFF ON OFF 
2816Kbytes ON OFF ON OFF ON OFF 
2944Kbytes OFF ON ON OFF ON OFF 
3072 Kbytes ON ON ON OFF ON OFF 
(3 Mbytes) 

(continued on next page) 
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18ble 15·; • MSVll-Q Starting Address Switches (Cont.) 

Starting Switch Settings 
Address SW2·1 SW2·2 SW2·3 SW2-4 SW2·; SWl·6 

3200Kbytes OFF OFF OFF ON ON OFF 

3328 Kbytes ON OFF OFF ON ON OFF 

3456Kbytes OFF ON OFF ON ON OFF 

3584 Kbytes ON ON OFF ON ON OFF 

3712 Kbytes OFF OFF ON ON ON OFF 

3840 Kbytes ON OFF ON ON ON OFF 

3968 Kbytes OFF ON ON ON ON OFF 

Note 

Note that for a starting address of 0, switch 6 of switchpack SW1 
should be set to the ON position; for all other starting addresses, 
this switch should be set to the OFF position. 

Table 15-6 • MSVll·Q Ending Address Switches 

Ending Switch Settings 
Address SWl·l SWl·2 SWl·3 SWl-4 SWl·; 

128Kbytes OFF OFF OFF OFF OFF 

256Kbytes ON OFF OFF OFF OFF 

384Kbytes OFF ON OFF OFF OFF 

512 Kbytes ON ON OFF OFF OFF 

640Kbytes OFF OFF ON OFF OFF 

768 Kbytes ON OFF ON OFF OFF 

896Kbytes OFF ON ON OFF OFF 

1024 Kbytes (1 Mbyte) ON ON ON OFF OFF 

1152 Kbytes OFF OFF OFF ON OFF 

1280 Kbytes ON OFF OFF ON OFF 

1408 Kbytes OFF ON OFF ON OFF 

1536Kbytes ON ON OFF ON OFF 

1664 Kbytes OFF OFF ON ON OFF 

(continued on next page) 
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Table 15-6 • MSVll-Q Ending Address Switches (Cont.) 

Ending Switch Settings 
Address SWl·l SWl·2 SWl·3 SWl-4 SWl·' 

1792 Kbytes ON OFF ON ON OFF 
1920Kbytes OFF ON ON ON OFF 
2048 Kbytes (2 Mbytes) ON ON ON ON OFF 
2176 Kbytes OFF OFF OFF OFF ON 
2304 Kbytes ON OFF OFF OFF ON 
2432 Kbytes OFF ON OFF OFF ON 
2560Kbytes ON ON OFF OFF ON 
2688Kbytes OFF OFF ON OFF ON 
2816Kbytes ON OFF ON OFF ON 
2944Kbytes OFF ON ON OFF ON 
3072 Kbytes (3 Mbytes) ON ON ON OFF ON 
3200Kbytes OFF OFF OFF ON ON 
3328Kbytes ON OFF OFF ON ON 
3456Kbytes OFF ON OFF ON ON 
3584Kbytes ON ON OFF ON ON 
3712 Kbytes OFF OFF ON ON ON 
3840Kbytes ON OFF ON ON ON 
3968 Kbytes OFF ON ON ON ON 
4096 Kbytes (4 Mbytes) ON ON ON ON ON 

Control and Status Register Address 
The MSVll-Q has a control and status register (CSR) that can be used for pro-
gram control of certain parity functions and contains diagnostic information 
when a parity error occurs. Up to 16 different CSR addresses can be selected 
using jumpersJ4 throughJll, as shown in Table 15-7. 
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Thble 15-7· MSVll-Q CSR Address Jumpers 

Jumper Connections 
CSR Address J4 to J5 J6toJ7 J8toJ9 JI0toJll 

17772100 IN IN IN IN 
17772102 OUT IN IN IN 
17772104 IN OUT IN IN 
17772106 OUT OUT IN IN 

17772110 IN IN OUT IN 
17772112 OUT IN OUT IN 
17772114 IN OUT OUT IN 
17772116 OUT OUT OUT IN 
17772120 IN IN IN OUT 

17772122 OUT IN IN OUT 

17772124 IN OUT IN OUT 

17772126 OUT OUT IN OUT 

17772130 IN IN OUT OUT 

17772132 OUT IN OUT OUT 

17772134 IN OUT OUT OUT 

17772136 OUT OUT OUT OUT 

Battery Backup 
The MSVII-Q can be configured for battery backup by connecting the O-ohm 
jumpers WI and W3. To configure the module without battery backup, con­
nect the o-ohm jumpers W2 and W4. All other configurations of jumpers WI 
through W 4 are illegal. 

Note 

On systems using backpanel pin <AEl> SSPAREI for signals 
other than + 5 V BBU, jumper WI can be omitted when the mod­
ule is strapped for battery backup operation. However, Digital rec­
ommends that backpanel pin <AEl> be used as + 5 V battery 
backup power in this application. 
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Miscellaneous Jumpers 
The following jumpers are configured at the factory and should not be changed. 

• CIllP SELECT JUMPERS 
Jumpers J 12 through J 17 are used to select the RAM chip size appropriate for 
the module variation. They are factory-configured as listed bdow and should 
not be changed. 

Jumper Connections 
J13 toJ14 
J15 toJ16 

J12 toJ13 
J16toJ17 

• TEST JUMPERS 

Chip Size 
64 Kbytes 

256Kbytes 

Module Variation 
MSVII-QA (Etch Rev C 
or later) 

MSVI1-QB or MSVII-QC 

JumpersJl throughJ3 are used by manufacturing for test purposes and should 
not be changed. Jumper Jl should always be connected to J2. 
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Chapter 16 • Introduction to Multifunction Modules 

Digital provides two multifunction modules for use with Q-bus systems: the 
MXVl1-A and the MXVl1-B. These dual-height modules contain read/write 
memory, provisions for user-supplied read-only memory, two asynchronous 
serial line interfaces, and linetime dock signal capabilities. The primary differ­
ence between the two modules is that whereas the MXVII-A will operate in 16-
and 18-bit systems only, the MXVII-B also is designed for use in 22-bit systems. 

Table 16-1 compares the various features of the two modules. Refer to Chapter 
8 and Chapter 19 for descriptions of the features listed. 

Table 16-1 • Multifunction Module Comparison/Summary Chart 
Feature MXVll·A MXVll·B 

Bus addressing 

Read/write memory 
Memory size 
Onboard refresh 
Battery backup 
Start address 

Read-only memory 
Sockets 
Chip sizes 

16- or 18-bit 

8 or 32 Kbytes 
yes 
no 
8-Kbyte boundary 

16-, 18- or 22-bit 

128 Kbytes 
yes 
selectable 
8-Kbyte boundary 

(2) 24-pin (2) 28-pin 
lKx8,2Kx8, or4Kx8 2Kx8, 4Kx8, or8Kx8 
MXVl1-A2 MXVl1-B2 Bootstrap ROM 

Wmdow-map access no yes 

Serial line units 
Interface 
Baud rates 

Console port 

Linetime dock 

RS-232 
150,300,1200,2400, 
4800,9600, 19.2K, or 
38.4K 
SLU 1 

60Hz 

EIA-423 or RS-232 
300, 1200, 9600, or 38.4K 

SLU 1 

50, 60, or 800 Hz 
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Line Interface 

The MXVll-A is a dual-height multifunction option module for use in 16- or 
18-bit Q-bus systems. 

• Model Options 

MXV11-AA 

MXVll-AC 

• Specifications 

Identification 
MXVll-AA 
MXVll-AC 

Size 

Power Requirements 

Bus Loads 
ac 
dc 

RAM Performance 

Bus Cycle 
DATI 
DA1O(B) 

Q-bus multifunction module, 8 Kbytes of random­
access memory 
Q-bus multifunction module, 32 Kbytes of random­
access memory 

M8047-AA 
M8047-AC 

Dual 

+5 Vdc, 12 A (typical) 
+ 12 Vdc, 0.1 A (typical) 

2.0 
2.0 

Access Tnne-T acc (ns) 
Typical Maximum 
280 300 
395 410 

Notes 

1. Access time (T acc) is from SYNC to RPLY. 

2. Assumes memory is not busy and there is no arbitration. 

3. Refresh arbitration adds 100 ns typical and 120 ns maximum to access time. 

4. Refresh conflict adds 575 ns typical and 600 ns maximum to access time. 

5. Assumes that SYNC to OOUT time = 285 ns. 
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ROMS 
Ibwer 
Pins 
Access TIme 
Array Size 
Types 

+5Vdc ±5% 
24-pin spacing 
Up to 450 ns 
1K X 8, 2K X 8, or 4K X 8 bits 
See table below 

Chip Array Size Memory Size 
UVPROMS 
Intel 2758 
Intel 2716 
Intel 2732 
Mostek MK2716 
TITMS2516 
TITMS2532 

Bipolar PROMS 
Intel 3628 
Signetics 82S 2708 
Signetics 82S 181 
Signetics 82S 191 

1Kx8 bits 
2Kx8 bits 
4Kx8 bits 
2Kx8 bits 
2Kx8 bits 
4Kx8 bits 

1Kx8 bits 
1Kx8 bits 
1Kx8 bits 
2Kx8 bits 

• Related Documentation 

DoaunentTIde 
MXV11-A Field Maintenance Print Set 

• Configuration 

1 Kwords 
2 Kwords 
4 Kwords 
2 Kwords 
2 Kwords 
4 Kwords 

1 Kwords 
1 Kwords 
1 Kwords 
2 Kwords 

Order Number 
MP-00730-00 

The user can configure the MXV11-A features by using the jumpers provided on 
the board. The jumpers on this module are of two types. Two jumpers consist of 
insulated wires soldered to plated-through holes, and the remaining jumpers 
are wirewrap pins to which connections are made. Figure 17-1 illustrates the 
MXVll-A jumper locations. The soldered jumpers are factory-configured and 
should not be changed. When installing jumpers, the wire runs must be 
arranged so that no more than two wires are on each pin and there is no level 
jumping between pins. Table 17-1 lists the factory-configured wiring scheme. 
Table 17-2 lists and describes the function of each jumper on the MXVll-A 
board. 
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The ROM and RAM memories should not be configured to cover the same 
area of memory. There is no overlay protection logic to prevent conflicts in 
this case. The RAM memory will not respond to addresses in the 110 page 
area (bank 7 in 16-bit address systems). This prevents conflicts when per­
ipherals (including the onboard SLUs) are addressed. 

Table 17-1 • MXVll-A FactoI)' Configuration Guide 

Function 

RAM BankO 

SLU Channel 0 Address 176500 

SLU Channell Address 177560 

ROM Bootstrap (TU58) 

SLU Vectors eHO (300) 
CHI (60) 

SLU P.trameters (eight data bits, 
no parity, one stop bit) 

Baud Rates CHO (38400) 
CHI (9600) 

Break Generation (Halt option) 

Crystal Clock 

WtteWl'8p Pins 
From To 

J30 ]31 
J32 J33 
J31 J32 

J23 J18 
J24 J19 

J28 J19 
J26 J15 
J25 J14 
J27 J13 

J37 ]38 
J21 J22 
J34 J37 
J33 J39 
J29 J15 

J53 J57 
J54 J52 
J55 J54 
J56 J51 

J59 J61 
J62 J64 
J60 J63 
J61 J62 
J59 J66 
J63 J65 

J45 J50 
J46 J48 

J6 J7 

J68 J67 
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CHANNEL 1 

J66 J65 
J68 A A A 

J67A /~t\~ ............ 
J64 J63 J62 J61 J60 J59 

A J58 
A J57 
A J56 
A J55 
A J54 
AJ53 
A J52 
A J51 

A J50 
A J49 
A J48 
A J47 
A J46 
A J45 
A J44 
A J43 
A J42 
AJ41 A J40 

A J39 
A J38 
A J37 
A J36 
A J35 
A J34 
A J33 
A J32 
A J31 
AJ30 

A J29 
AJ28 
A J27 
A J26 
AJ25 
A J24 
A J23 

1 ~~~ 
A J20 
A J19 
A J18 
A J17 

1 ~~g 
A J14 
AJ13 

AJ12 
AJ11 
AJ10 
AJ9 
AJ8 J7 

k 

AA AA 
J6J5 J4 J3 

Figure 17-1 • MXVll-AJumper Locations 

A 



Pin 

J3 

14 

15 

16 

17 

18 

J9 

110 

Jll 
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18ble 17-2 • MXVU-AJumper Locations 

Option 

60Hz 

60Hz 

BOOT 

BREAK 

HALT 

ROM 

ROM 

ROM 

ROM 

Function 

Clock. Open collector output of the clock. Con­
nected to Pin AFI (SSpare 2). Wrrewrap to 14 to 
implement the dock option. 

BEVNT. Event interrupt (Pin BRl) used for the 
dock option. 

BDCOK. DCOK (Pin BAl) when HIGH allows 
the processor to operate; when LOW initializes 
the system. Connected to 16 to implement the 
boot option. 

Framing error. Open collector output of framing 
error from serial line one. Connected to Pin AE 1 
(SSpare 1). Wrrewrap to 15 to implement the boot 
option or to 17 for the halt option. Reset by bus 
initialize or reception of a valid character. 

BHALT. Halt (Pin API) when LOW will stop 
program execution and cause the processor to 
enter ODT microcode. Connected to 16 to imple­
ment the halt option. 

GND. A ground signal that can be used to disable 
ROM by wirewrapping to 121 or to disable a serial 
line by wirewrapping to an address input pin (123 
or J24 for serial line 0; or J25, J26, J27, or J28 for 
serial line 1). 

A13 L. Address bit 13 asserted LOW. Wrrewrap 
to 111 to select Bank 1 with the ROM address 
decoder. 

A13 H. Address bit 13 asserted HIGH. Wrrewrap 
to 1 11 to select Bank 0 with the ROM address 
decoder. 

An M. Address bit 13 input to the ROM address 
decoder. See19 and 110. Used only if120 is 
wirewrapped to J21. 

(continued on next page) 
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Table 17-2· MXVll-AJumper Locations (Cont.) 

Pin Option Function 

J12 SLU A03 H. Address bit 03 asserted HIGH. 
Wrrewrapped to the serial line address decoders 
U23 or J24 for serial line 0; J25, J26, J27 or J28 for 
serial line 1) when address bit 03 is to be decoded 
as a 1. 

J13 SLU A04 H. Address bit 04 asserted HIGH. 
Wrrewrapped to the serial line address decoders 
when address bit 04 is to be decoded as a 1. 

J14 SLU A05 H. Address bit 05 asserted HIGH. 
Wrrewrapped to the serial line 1 address decoder 
when address bit 05 is to be decoded as a 1. 

J15 SLU A09 H. Address bit 09 asserted HIGH. 
Wrrewrapped to the serial line 1 address decoder 
when address bit 09 is to be decoded as a 1. 

J16 SLU A09 1. Address bit 09 asserted LOW. Wrrewrap-
ped to the serial line 1 address decoder when 
address bit 09 is to be decoded as a O. 

J17 SLU A05 1. Address bit 05 asserted LOW. Wrrewrap-
ped to the serial line 1 address decoder when 
address bit 05 is to be decoded as a O. 

J18 SLU A04 1. Address bit 04 asserted LOW. Wrrewrap-
ped to the serial line address decoders when 
address bit 04 is to be decoded as a O. 

J19 SLU A03 1. Address bit 03 asserted LOW. Wrrewrap-
ped to the serial line address decoders when 
address bit 03 is to be decoded as a O. 

J20 ROM ROM address. Output of the ROM address 
decoder. Connected to J21 when ROM is to be 
used in Bank 0 or Bank 1. 

J21 ROM ROM select. ROM address selection enable 
asserted HIGH. Wrrewrapped to J8 (GND) to 
disable ROM, to J20 for Bank 0 or Bank 1, or to 
J22 for bootstrap. 

(continued on next page) 
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18ble 17-2 • MXVll-AJumper Locations (Cont.) 

Pin Option 

J22 BOOT 

J23 SLU 

J24 SLU 

J25-J28 SLU 

J29 ROM 

Function 

Boot address. Output of the bootstrap address 
decoder. Connected to J21 when ROM is to be 
used in the bootstrap range froin 173000-173776 
(773000-773776 for 18-bit systems). 

Serial line 0 address decoder input asserted 
lllGH. May be wirewrapped to A03 H (J12), 
A03 L (J19), A04 H (J13) or A04 L (J18). 

Serial line 0 address decoder input asserted 
lllGH. May be wirewrapped to A03 or A04, 
whichever bit is not wired to J23. May be 
wirewrapped to GND (J8) to disable serial line 
zero. 

Serial line 1 address decoder input asserted 
lllGH. Four address decoder inputs to be con­
nected to address bits A03, A04, A05, and A09. 
Whether the lllGH or LOW assertion state of a 
bit is wirewrapped to an input determines if that 
bit is decoded as a 1 or a o. SeeJ12 throughJ19. 
May be wirewrapped to GND (J8) to disable 
serial line one. 

ROM address bit 09 input. Wrrewrapped to A09 
H (15) for nonnal ROM addressing and also for 
the MXVll-A2 option when the 1U58 bootstrap 
is desired. Wrrewrapped to A09 L (J16) for the 
MXVll-A2 option when the disk bootstrap is 
desired. 

(continued on next page) 
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18ble 17-2· MXVU-AJumper Locations (Cont.) 

Pin Option Function 

J30-]32 RAM RAM starting address sdection. These pins are 
wirewrapped to J33 (logic 0) or J34 (logic 1) to 
sdect the RAM starting address. (See bdow) 

J32 J31 J30 Bank Address 
0 0 0 0 00000o 
0 0 1 1 020000 
0 1 0 2 040000 
0 1 1 3 060000 
1 0 0 4 100000 
1 0 1 5 120000 
1 1 0 6 140000 
1 1 1 7 160000 

J33 RAM,ROM GND. Logic 0 levd signal used for sdecting the 
RAM starting address and for enabling some 
ROM ICs in the ROM sockets. 

J34 RAM,ROM 3V. Logic Ilevd signal used for sdecting the 
RAM starting address and for enabling some 
ROM ICs in the ROM sockets. 

]35 ROM A12 H. Address bit 12 asserted HIGH. Used for 
addressing 4K x 8 bit ROMs. Wtrewrapped to 
J37,J38, or J39, depending on the ROM used. 

J36 ROM All H. Address bit 11 asserted HIGH. Used for 
addressing 2K x 8 and 4K x bit ROMs. 
Wtrewrapped to]3 7, J38 or J39, depending on the 
ROM. 

J37 ROM Pin 18 on both ROM sockets. Used for addressing 
or enabling ROM. Wtrewrapped to]33 for 
ground, to J34 for + 3V, to J35 for A12 or to J36 
for All. 

J38 ROM Pin 19 on both ROM sockets. Used for addressing 
or enabling ROM. Wtrewrapped to]33 for 
ground, to]34 for + 3V, to]35 for A12 or to J36 
for All. 

(continued on next page) 
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18ble 17-2· MXVll-AJumper Locations (Cont.) 

Pin Option Function 

J39 ROM Pin 21 on both ROM sockets. Used for addressing 
or enabling ROM. Wll'ewrapped to J33 for 
ground, to J34 for + 3V, to J35 for A12, to J36 for 
All or toJ40 for +5V 

J40 ROM + 5V Used to power some ROMs on pin 21. 

J41 SLU Used for 150 baud. Wll'ewrapped to J45 for serial 
line 0, to J46 for serial line 1 (see Table 17-9). 

J42 SLU Used for 1200 baud. 

J43 SLU Used for 300 baud. 

J44 SLU Used for 2400 baud. 

J45 SLU Clock O. The clock input for serial line 0 transmit 
and receive, 16 times the baud rate. Wrrewrapped 
to either J41, J42, J43, J44, J47, J48, J49, or J50. 

J46 SLU Clock 1. The clock input for serial line 1 transmit 
and receive, 16 times the baud rate. Wll'ewrapped 
to either J41,]42,J43,J44,J47,J48,J49, or J50. 

J47 SLU Used for 4800 baud. 

J48 SLU Used for 9600 baud. 

J49 SLU Used for 19200 baud. 

J50 SLU Used for 38400 baud. 

J51 SLU VEe O. Vector enable for channd O. Used to drive 
vector bits that pass the test: logic 1 for channd 0 
and logic 0 for channell. Wll'ewrapped to J53 for 
bit 03, to J54 for bit 04, to J55 for bit 05, to J56 
for bits 06 and 07. 

J52 SLU VEC 1. Vector enable for channd 1. Used to drive 
vector bits that pass the test: logic 0 for channd 0 
and logic 1 for channd 1. Wrrewrapped to J53 for 
bit 03, to J54 for bit 04, to J55 for bit 05, to J56 
for bits 06 and 07. 

(continued on next page) 
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18ble 17-2 • MXVU·AJumper Locations (Cont.) 

Pin Option Function 

J53 SLU Vector bit 03. Selects how bit 03 is to be driven for 
interrupt vectors. Wrrewrapped to J5l if a logic 1 
for channel 0 and a logic 0 for channell, to J52 if 
a logic 0 for channel 0 and a logic 1 for channell, 
to J57 if a logic 0 for both channel 0 and channel 
1, or to J58 if a logic 1 for both channel 0 and 
channell. 

J54 SLU Vector bit 04. Selects how bit 04 is to be driven for 
interrupt vectors. Wrrewrapped the same as J53. 

J55 SLU Vector bit 05. Selects how bit 05 is to be driven for 
interrupt vectors. Wrrewrapped the same as J53. 

J56 SLU Vector bits 06 and 07. Selects how bits 06 and 07 
are to be driven for interrupt vectors. Wrre 
wrapped the same asJ53. 

J57 SLU GND. Logic 0 signal for configuring vector bits. 
Wrrewrapped toJ53,J54,J55, andlorJ56 when 
the corresponding vector bit(s) will be logical 0 
for both serial line channels. 

J58 SLU + 3V. Logic 1 signal for configuring vector bits. 
Wrrewrapped toJ53,J54J55, andlorJ56 when 
the corresponding vector bit(s) will be a logical 1 
for both serial line channels. 

J59 SLU 7 bits with parity/8 bits with no parity, Channell. 
Wrrewrapped to ground (J65) for seven bits with 
parity or to + 3V (J66) for eight bits with no par-
ity. 

J60 SLU Two stop bits. Selects one or two stop bits for 
channell. Wrrewrapped to ground (J65) for one 
stop bit or to + 3V (J66) for two stop bits. 

J61 SLU Even parity. Selects odd or even parity for channel 
1 when seven bits with parity (J59 wirewrapped to 
ground) is selected. Wrrewrapped to ground (165) 
for .odd parity or to + 3 V (J 66) for even parity. 

J62 SLU 7 bits parity/8 bits no parity, channel O. Wrrewrap-
ped to ground (J65) for seven bits with parity or 
to + 3 V (166) for eight bits with no parity. 

(continued on next page) 
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Table 17-2· MXVll-AJumper Locations (Cont.) 

Pin Option Function 

J63 SLU 2 stop bits. Selects one or two stop bits for chan-
nel O. Wll'ewrapped to ground 0"65) for one stop 
bit or to + 3 V 0"66) for two stop bits. 

J64 SLU Even parity. Selects odd or even parity for channel 
o when seven bits with parity 0"59 wirewrapped to 
ground) is selected. Wtrewrapped to Logic 0 0"65) 
for odd parity or to Logic 1 0"66) for even parity. 

J65 SLU Logic zero. Ground signal used for configuring 
serial line interfaces. 

J66 SLU Logic one. + 3 V signal used for configuring serial 
line interfaces. 

J67 SLU Clock in. Clock input for baud rates, memory 
refresh and negative voltage generator. Wtre 
wrapped toJ68. Not a user option. 

J68 SLU Clock out. Crystal oscillator output at 19.6608 
MHz. Wrrewrapped to J67. Not a user option. 

Configuring the RAM 
The RAM can be configured to start on any 8-Kbyte boundary below 64 Kbytes. 
Because of this restriction, the 8-Kbyte version of the MXVII-A cannot be used 
for memory above 56 Kbytes. The MXVll-A can be used in 18-bit memory 
address systems, but it is restricted to being assigned to the memory area below 
56 Kbytes. 

Five wirewrap terminals, J30 through J34, select the starting address. Figure 
17 -2 shows the jumper configurations required to obtain the desired starting 
addresses. 

17 

I 0 0 

15 14 12 

I J32 I J31 I J30 I 
l l l 
0 0 0 

11 9 8 6 5 

I I 
FACTORY CONFIGURED 

1 = CONNECT JUMPER TO J34 
o = CONNECT JUMPER TO J33 

3 

Figure 17-2 • MXV11-A RAM Starting Address Selection 

2 0 
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Configuring the ROM 
Depending on the ROM type, the module's capacity is 1,2, or 4 Kwords using a 
pair of 1024 x 8, 2048 x 8, or 4096 x 8-bit ROMs, respectively. The user con­
figures jumpers on the module for the ROM type being used. The actual proce­
dure for loading data into EPROMs, PROMs (or writing specifications for 
masked ROMs) will vary depending on the manufacturer, and are beyond the 
scope of this section. The user must refer to the manufacturer's data sheets. The 
user must be aware of the relationship of the EPROM, PROM, or ROM pins to 
the Q-bus data bits, and the relationship of the pins to the memory address bits. 
Refer to Figure 17-3 for ROM socket pin assignments. All ROMs used on the 
MXVII-A must confonn to these pin assignments. 

The factory configuration allows for using the MXVII-A2 bootstrap ROMs. 

• CONFIGURING THE BOOTSTRAP ROM 
The ROM can be configured to operate in the I/O page to support bootstrap 
programs. The address area contains 256 words from 173000 to 173776 
(773000 to 773776 for 18-bit systems). 

The MXVll-A is configured at the factory to allow for using the MXVll-A2 
TIJ58 bootstrap. To reconfigure to use the disk bootstrap of the MXVll-A2, 
remove jumper J29 to J15 and install jumper J29 to J16. 

• ROM BANK SELECTION 
IT the MXVll-A sockets are used for a program ROM instead of a bootstrap 
ROM, the memory must be selected by a jumper connectingJ20 to J21. When 
main ROM memory is selected, the entire 4-Kword bank is enabled. If a 1 or 2 
Kword ROM is used, it will "wrap around" and give invalid data depending on 
how the address lines are configured when the nonexisting ROM area is 
addressed. Main ROM memory can be positioned in bank 0 or bank 1 only. T6 
position the ROM in bank 0, jumper JI0 to Jll. To position the ROM in bank 1, 
jumper J9 to J 11. These jumper functions are described in Table 17-3. 

• CONFIGURING FOR SPECIFIC ROM 1YPES 
Additional jumpers must be connected depending on the type of ROM used. 
Table 17-3 describes the jumper configuration when using typical ROMs such as 
the Intel 2716 (2K x 8) or 2732 (4K x 8) EPROMs. The user must refer to the 
manufacturer's data sheets when configuring jumpers for other ROM types. 

The function of wirewrap pins J29 ,J38,J37, andJ39 are shown in the accompa­
nying figure. These pins are to be connected as requir~ to pins J33 through 
J40. 
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2716 ROM 2732 ROM 
Function B~O B~1 B~O B~1 

Bank Enable J20-J21 J20-J21 J20-J21 J20-J21 

Bit 09 Input J29-J15 J29-J15 J29-J15 J29-J15 

Address or Enable 

Address or Enable 

Address or Enable 

A08 H 

AO? H 

A06 H 

AOS H 

A04 H 

A03 H 

A02 H 

A01 H 

(008 H) 000 H 

(009 H) 001. H 

(010 H) 002 H 

GNO 

NOTE: 

J38-J36 J38-J36 J38-J36 

J37-J33 J37-J33 J37-J35 

J39-J40 J39-J40 J39-J33 

/--------lXl J29 

/--------lXl J39 

/--------lXl J38 

t-------tXI J3? 

DATA OUT PINS SHOWN IN PARENTHESES 
REFER TO THE HIGH BYTE SOCKET XE6? 
DATA OUT PINS 000 H THROUGH DO? H 
REFER TO THE LOW BYTE SOCKET XES? 

Figure 17-3 • MXV11-A ROM Socket Pin Assignment 

J38-J36 

J37-J35 

J39-J34 

17-13 
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Serial Line Register Address Selection 
Four device registers (RCSR, RBUF, XCSR and XBUF) are provided for each of 
the two serial lines. Jumpers are configured to establish separate base addresses 
for each serial line as shown. 

• Serial port 0 may be assigned to one of four starting addresses: 176500, 
176510, 176520, or 176530. 

• Serial port 1 may be assigned addresses in two ranges. The first range starts at 
176500 and covers the eight starting addresses from 176500 to 176570. The 
second range starts at 177500 and also contains eight possible starting 
addresses, including the standard console address, 1775(J.). Because several 
other standard Digital devices use addresses in this second range, it is recom­
mended that only the console address be used. 

The format of an SLU address is shown in Figure 17-4. Note that bits < 13: 17> 
are not configured on or decoded by the MXVII-A module. These bits are 
decoded by the bus master module as the bank 7 select (BBS7) bus signal. This 
signal becomes active only when the 110 page is accessed. Bit 0 is used as the 
byte pointer. Bits 1 and 2 select one of the four device registers within the 
addressed serial line. Bits 3 and 4 are used to select one of four possible device 
addresses for serial line o. Bits 3, 4, 5 and 9 are used to select the device 
addresses in two ranges for serial line 1 (console). Table 17-4 describes the 
jumper combinations to select one of four device addresses for serial line 0 
(110). 

Table 174· MXVll-ASerial Line 0 Address Jumpers 
Address 
(Octal) J23to 

176500 J18 (Logic 0) 

176510 J18 (Logic 0) 

176520 J13 (Logic 1) 

176530 J13 (Logic 1) 

Logic 1 Logic 0 
J13 (A04H) J18 (A04 L) 
J12 (A03 H) J19 (A03 L) 

* Factory configuration 

Jumper Posts 
J24to 

J19 (Logic 0)* 

J12 (Logic 1) 

J19 (Logic 0) 

J12 (Logic 1) 

Serial line 1 can have 16 possible device addresses in two ranges. Table 17-5 
describes the jumper combinations to select the eight device registers available 
in range 1. Only one device address is used in r~e 2. 



BANK SELECT 7 

r...----"----...'\ 
17 16 15 14 13 12 11 

1 = RANGE 2 
0= RANGE 1 

J23 J24 

I I 
J26 SERIAL LINE 1 J25 J27 J28 

NOTE: 
JUMPER POSTS ARE WIRED TO A HIGH 
ADDRESS LINE FOR A 1 AND TO A LOW 
ADDRESS LINE FOR A O. 

Figure 17-4 • MXV11-A SLU Address Format 

00 RCSR 
01 RBUF 
10XCSR 
11 XBUF 

~ 

18ble 17·5· MXVll·ASerialLine 1 AddressJumpers 

Address Jumper Pins 
(Octal) J26 J25 J27 J28 
Range 1 to to to to 

176500 J16 J17 J18 J19 

176510 J16 J17 J18 JU 
176520 J16 J17 J13 J19 

176530 J16 J17 J13 ]12 

176540 J16 J14 J18 J19 

176550 J16 J14 J18 JU 
176560 J16 J14 J13 ]19 

176570 J16 J14 J13 ]12 

Range 2 

177560* J15 J14 J13 J19 

Logic 1 Logic 0 
J15 (A09 H) J16 (A09L) 
J14 (A05 H) J17 (A05 L) 
J13 (A04H) J18 (A04L) 
J12 (A03 H) J19 (Am L) 

17-15 

* Factory configurations use only one address in range 2 to avoid possible device conflicts. 
The remaining addresses are preassigned to other devices. 
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Interrupt Vector Selection 
Two consecutive interrupt vectors (one for receive and one for transmit) are 
provided for each of the two serial lines. The interrupt vector format is shown in 
Figure 17-5. Each SLU port can be independendy configured to operate in one 
of two ranges: 000 to 074, or 300 to 376. Table 17-6 lists the vector addresses 
that can be assigned to the serial lines. Note that all vector addresses in the 000 
to 074 range, except 060, are reserved vector locations. The jumper-selectable 
bits are bits <3:7>. Bits <6:7> are wired together. 

17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

I:: I:: I:: 1 :91:: I:: 1 
NOTE I I I I 

BITS 3 THROUGH 7 MAY BE WIRED J56 J55 J54 J53 1 = TX 
TO ONE OF FOUR WIREWRAP POSTS 0 = Rev 
J51 (VEe 0). J52 (VEe 1). J57 (GND) 
OR J58 (+3 V). 

Figure 17-5 • MXV11-A Interrupt '\ketor Format 

Thble 17·6 • MXVl1·A Serial Line Vector Addresses 

Serial Line 1 (Console) Serial line 0 (110) 

000 300 

010 310 

020 Digital-reserved 320 

030 Do not use 330 

040 340 

050 350 

060 Console 360 

070 Digital-reserved 370 
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The following example illustrates the procedure to configure the vector 
addresses. Assume that 60 is the address for serial line 1 (console) and 310 is the 
address for serial line 0 (110). Table 17-7 describes the relationship between the 
vector bases, vector address bits, and the jumper pins. The jumpers are con­
figured using the following four rules. 

• If a bit = 1 in both vector bases, it is tied to J58 (Logic 1). 

• H a bit = 0 in both vector bases, it is tied to J57 (Logic 0). 

• H a bit = 1 for serial line 1 and a 0 for serial line 0, it is tied to J52 (VEC 1). 

• Habit = 0 for serial line 1 and a 1 for serial line 0, it is tied toJ51 (VEC 0). 

Table 17-7 • MXVII-A SLU Vector Addresses Example 

Serial Vector Vector Address Bits 
Line Number Base 7 6 5 4 3 

1 (Console) 060 0 0 1 1 0 
o (I/O) 310 1 1 0 0 1 

Jumpers From J56 J56 J55 J54 J53 
To J51 J51 J52 J52 J51 

Serial Line Parameter Jumpers 
Each MXVll-A serial line has three options that are selected by wirewrap 
jumpers. The two serial lines can be configured for one or two stop bits, seven 
data bits plus odd or even parity, or eight data bits without parity. 

The parameters are selected by installing jumpers between the appropriate 
parameter pin and J65 (Logic 0) or J66 (Logic 1). Table 17-8 describes the 
jumper configurations required for the desired serial line parameters. 
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Table 17·8 • MXVll·A Serial Line Parameter Jumpers 

SLUO SLUI Function 
From To* From To* 

J62 0 J59 0 7 bits with parity 

J62 J59 8 bits with no parityt 

J64 0 J61 0 odd parity 

J64 1 J61 1 even parityt 

J63 0 J60 0 1 stop bitt 

J63 1 J60 2 stop bits 

J45 J50 38400baudt 

J46 J48 9600baudt 

* Logic 1 = J66; Logic 0 = J65 

t Factory configuration 

Bootstrap Jumpers 
The MXVII-A2 is a pair of 24-pin ROM chips containing two bootstrap pro­
grams. Choosing which bootstrap to use is done with a wirewrap jumper. To 
bootstrap from the TU58, wire the jumper from J29 to J 15. To bootstrap from 
disk, wire the jumper from J29 to J 16. To install the option, place the ROM 
marked 039Dl in socket XE57, and place 040Dl in socket XE67. 

• MXVII11J58 BOOTSTRAP 
The MXVll TU58 bootstrap is a 256-word diagnostic and bootstrap program 
for Q-bus systems using the TU58 DECtape II tape cartridge drives. On power 
up, the bootstrap sizes and tests memory (up to 60 Kbytes) , and then bootstraps 
the TU58 cartridge disk. 
The TU58 bootstrap contains a feature unique among Digital-standard boot­
straps. H the first word read contains a value of 2608 (rather than the standard 
2408), the bootstrap ROM knows that it must do a "standalone" program load, 
rather than a normal system load. The bootstrap ROM also provides a MACRO 
or FORTRAN-callable entry point, which can be used to "chain" from one 
standalone program to another. 

• MXVII DISK BOOTSTRAP 
This is a 256-word bootstrap program designed to handle most of the disks that 
are available for the Q-bus. It automatically searches for controllers for the vari­
ous disks (in a predefined order) and bootstraps the first such device that is 
found and is operable. 
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Baud Rate Jumpers 
Each serial line can be configured for internal baud rates from 150 to 38400 
baud. Both transmitter and receiver for a given serial line operate at the same 
baud rate; split baud operation is not provided. One baud rate clock input 
wirewrap pin is provided for each serial line. J46 is the clock input pin for serial 
line 1 and J45 is the clock input pin for serial line o. The baud rate generator 
outputs are applied to jumper pinsJ41 throughJ44 andJ47 throughJ50. The 
baud rates available at these pins are described in Table 17-9. Configure baud 
rates (except 110 baud) by connecting a jumper from the desired baud rate 
generator output pin to the serial line clock input pin. 

Table 17-9· MXVll-ABaud RateJumpers 

From To Function 

J45 SLUO 

J46 SLUI 

J41 150 baud clock 

J43 300 baud clock 

J42 1200 baud clock 

J44 2400 baud clock 

J47 4800 baud clock 

J48 9600 baud clock 

J49 19200 baud clock 

J50 38400 baud clock 

External baud clock 

HaltlReboot on Break. 
A break signal is a continuous spacing condition on the serial data line that 
occurs either when an operator presses the BREAK key on the associated termi­
nal or when the line is opened. The MXVII-A detects this condition as a fram­
ing error. Serial line 1 (console) may be configured for the break responses 
described in Table 17-10. 
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Table 17·10· MXVll·ASerialLine 1 Break Response Jumpers 

Break Response, 
Operation 

Reboot 

Halt* 

No Response 

* Factory configuration 

6O-HzQock 

Jumper Posts 
From To 

J6 J5 
J6 J7 
No Jumper installed 

A 60-Hz clock is derived from the crystal on the MXVll-A. It can be jumpered 
to the BEVNT line to provide the equivalent of a linetime clock for a system that 
otherwise does not have one. In the factory configuration, this signal is discon­
nected. It should not be connected if there is any other source in the system, 
such as when there is more than one MXVII-A module in a system. 

This clock can be used with the BDVII clock status and control register feature. 
The BDVll can still be used to tum the clock off under program control, since 
it accomplishes this by pulling the BEVNT line to ground on the bus. If this 
control feature is to be used, the MXVll-A should be installed in the same 
expansion box as the BDVII. 

To select this option, jumper J3 to J4 or wire backplane pin API to BRI. 

• Cables and Connectors 
Table 17-11 lists the part numbers, applications and lengths of cabling and 
options available for the MXVll-A module. Digital offers the BC20M-50 cable 
for MXVII-A to DLVJI operation. Because longer cables usually require routing 
without connectors attached, it is recommended the user make cables for 
lengths greater than 15 meters (50 feet). Cable material must adhere to EIA RS-
423 specifications. The connectors on the MXVII-A module are AMP-87272-8 
(2 X 5 pins on o.I-inch centers). These connectors can mate with a wide variety 
of low-cost cables including lO-conductor flat cable. Note that pin 1 supplies 
the SLU dock TIL output, when the module's internal dock is sdected, but is 
used as the SLU clock input when an external baud rate is desired. Pin 10 sup­
plies + 12 V dc power for use by external options. Cable retention in the mod­
ule is provided by locking clip contacts (AMP PN87124-I). 
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Table 17·11 • Cables Available for the MXV11·A 

Cable Length Application 

BC21B-05 1.5 m (5 ft) EIA RS-232C modem cable to interface with 
modems and acoustic couplers (2 x 5 pin amp 
female to RS-232C male) 

BC20N-05 1.5 m (5 ft) EIA RS-232C null modem cable to interface 
directly with a local EIA RS-232C terminal 
(2 x 5 pin amp female to RS-232C female) 

BC20M-50 15 m (50ft) EIA RS-422 or RS-423 cable for high-speed 
transmission (19200 baud) (2 x 5 pin amp 
female to 2 x 5 amp female) 

BC05D-1O 3 m (10 ft) Extension cable used in conjunction with 
BC2lB-05 

BC05D-25 7.6m (25 ft) Extension cable used in conjunction with 
BC2lB-05 

BC03M-25 7.6 m (25 ft) Null modem extension cable used in conjunc-
tion with BC2lB-05 

Note 

Strapped logic levels are provided on data terminal ready (DTR) 
and request to send (RTS) to all operation of modems with manual 
provisions (such as Bell 103 A data set with 804B auxiliary set). 

The MXVll-A can operate with several peripheral device cables and options for 
flexibility when configuring systems. 
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The MXVll-B is a dual-height, multifunction option module for use in 16-, 
18-, or 22-bit Q-bus systems. 

• Specifications 

Identmcation 

Size 

Bus Loads 
ac 
dc 

Power Requirements 

lbwer dissipation is as follows: 

Voltage 
No battery backup 

+5V 
+12V 

Typical 

17.25 W 
0.67W 

Battery backup configuration 
+5V 12.90W 
+5 VB 4.35 W 
+12V 0.67W 

Data Retention Mode 
(Vee = ° V, + 12 V supply = 0) 
+5 VB 4.35 W 

M7195 

Dual 

2.3 
0.5 

+ 5 V ±5%, 3.45 A (typical) 
+ 12 V ±5%, 60mA (typical) 

Maximum 

24.57W 
O.71W 

1.95W 
8.60W 
O.71W 

5.54W 

Nonstandard Environmental Specifications 
Altitude 

Storage 
Operating 

Upto9km 
Upto3 km 
Lower the maximum operating tem­
perature by 1.8 Celsius degrees (3.24 
Fahrenheit degrees) for each 1,000 m 
(3,280 ft) above sea level 
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• Related Documentation 

Document TIde 
MXVII-B Multi/unction Option Module User's Guzde 
MXVII-B2 ROM Set User Guide 

• Configuration 

Order Number 
EK-MXVlB-UG 
EK-MXVB2-UG 

The user can configure the MXVII-B features by using the jumpers provided on 
the board. The jumpers used with this module are of two types - push-on con­
nectors and wirewrap. The push-on connectors are associated with those 
groupings of pins with one pin open. These connectors allow two adjacent pins 
to be jumpered. If the jumper relating to a function is to remain disconnected, 
one end of the push-on connector is placed on the pin associated with that func­
tion, and the other end of the connector is placed on the open pin. The open 
pin is not connected to ground, + 5 V, or any logic function, and merely selVes 
as a holder for the connector. If a push-on connector is missing, a wirewrap 
jumper can be substituted. When installing jumpers, arrange the wire runs so 
that no more than two wires are on each pin and there is no level jumping 
between pins. 

Figure 18-1 shows the jumper locations on the MXVll-B. 

MXVII-B modules shipped from the factory have a O-ohm resistor supplying 
the MOS RAMs with nonbattery backup power of + 5 V, eight push-on connec­
tors in the open position, and no wirewrap jumpers connected. 



J30 J31 J32 J33 

Figure 18-1 • MXVll-B Jumper Locations 

18-3 

J29 
(TP3) 
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Configuring the RAM 
The MXV11-B read/write memory consists of 128 Khytes of dynamic MOS RAM 
without parity. The RAM can be configured to start on any 4-Khyte boundary 
up to 252 Kwords. Note, however, to configure the RAM above 64 Kwords, the 
MXV11-B must be installed in a 22-bit Q-bus backplane and the module must 
be configured as a 22-bit system, with a wirewrap jumper installed between pins 
J37 andJ36 (SMlLG to GND). 

Seven wirewrap pins, J54 through J6O, are used to select the RAM starting 
address. Thble 18-1 shows the jumper configurations required to obtain the 
desired start address. 

18ble 18-1 • MXVll·B RAM Starting Addresses 

Jumper Connection to GND <J;7) 
Start AJI8 AJI7 AJI6 AJ15 AJI4 AJ13 
Address (60) 0;9) 0;8) <J;6) <J;;) <J;4) 

OKw R R R R R R 

4Kw R R R R R I 

8Kw R R R R I R 

12Kw R R R R I I 

16Kw R· R R I R R 

20Kw R R R I R I 

24Kw R R R I I R 

28Kw R R R I I I 

32Kw R R I R R R 

36Kw R R I R R I 

40Kw R R I R I R 

44Kw R R I R I I 

48Kw R R I I R R 

52Kw R R I I R I 

56Kw R R I I I R 

60Kw R R I I I I 

64Kw* R I R R R R 

68Kw* R I R R R I 

72Kw* R I R R I R 

(continued on next page) 
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Thble 18-1 ~ MXVll·B RAM Starting Addresses (Cont.) 

Jumper Connection to GND (57) 
Start AJ18 AJ17 AJ16 AJ15 AJ14 AJ13 
Address (60) (59) (J58) (56) (55) (J54) 

76Kw* R I R R I I 

80Kw* R I R I R R 

84Kw* R I R I R I 

88Kw* R I R I I R 

92Kw* R I R I I I 

96Kw* R I I R R R 

lOOKw* R I I R R I 

l04Kw* R I I R I R 

108Kw* R I I R I I 

112Kw* R I I I R R 

116Kw* R I I I R I 

120Kw* R I I I I R 

124Kw* R I I I I I 

128Kw* I R R R R R 

132Kw* I R R R R I 

136Kw* I R R R I R 

140Kw* I R R R I I 

144Kw* I R R I R R 

148Kw* I R R I R I 

152Kw* I R R I I R 

156Kw* I R R I I I 

160Kw* I R I R R R 

164Kw* I R I R R I 

168Kw* I R I R I R 

172Kw* I R I R I I 

176Kw* I R I I R R 

180Kw* I R I I R I 

(continued on next page) 
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Thble 18-1 • MXVll·B RAM Starting Addresses (Cont.) 

Jumper Connection to GND (J57) 
Start AJ18 AJ17 AJ16 AJ15 AJ14 AJ13 
Address (J60) (59) (J58) (J56) (J55) (J54) 

184Kw* I R I I I R 

188Kw* I R I I I I 

192 Kw* I I R R R R 

196Kw* I I R R R I 

2OOKw* I I R R I R 

204Kw* I I R R I I 

208Kw* I I R I R R 

212Kw* I I R I R I 

216Kw* I I R I I R 

220Kw* I I R I I I 

224Kw* I I I R R R 

228Kw* I I I R R I 

232 Kw* I I I R I R 

236Kw* I I I R I I 

240Kw* I I I I R R 
244Kw* I I I I R I 

248Kw* I I I I I R 

252Kw* I I I I I I 

R = jumper removed; I = jumper installed, (Where multiple connections are made, 
they are daisychained.) 

* To use addresses above 64 Kwords, a wirewrap jumper must be installed between pins 
J37 andJ36 (SMlLG to GND). 

Note 

Be careful while configuring the MXVU-B RAM when ROM is 
used in the USER ROM address space. USER ROM address space 
is defined as bus addresses 0 to 16 Kwords, (00000-100000) on 
4-Kword b.oundaries. The RAM start address must be higher 
than the last location of the ROM or dual responses from both 
the RAM and ROM will occur. 
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• BATTERY BACKUP 
MXVll-B modules shipped from the factory have a O-ohm resistor (W2) 
installed to supply the RAM with nonbattery backup power of + 5 V. In this 
configuration, the memory and refresh logic are powered from the nonnal bus 
backplane power. Removing W2 and installing WI removes nonnal system 
power from the RAM memory circuits, pennitting the user to install a separate 
battery source. Figure 1B-1 shows the locations of the WI and W2 O-ohm 
resistors. 

Note 

Digital systems do not supply battery backup voltages to the back­
plane, and battery backup is not supported by Digital. 

ROM Configurations 
The MXV11-B contains two 2B-pin sockets to house ROMs containing bootstrap 
code, diagnostic code, or user routines. Wirewrap pins allow the insertion of 
2K x B, 4K x B, or BK x B PROMs/ROMs in these sockets. The PROMIROM 
devices used can be ultraviolet erasable PROMs, fusible link PROMs, or masked 
ROMs. 

The 2K x B and 4K x B PROMs each contain 24 pins; the BK x B PROM contains 
28 pins. Figure 18-2 shows the Intd configuration for each size PROM. Use this 
configuration or equivalent. For example, the Intel 2716 PROM chip is 2K x B 
UVPROM. A similar PROM chip, compatible with the 2716, can be used as a 
2KxBPROM. 

Note 

The MXVll-B supports Intel 2716, 2732, 2732A, and 2764 
UVPROMS. 

When installing a 2K X 8 or 4K x B PROM in the 28-pin PROM sockets (XE28 
for low byte or XE19 for high byte), the 24-pin PROM must be installed in the 
2B-pin socket with the notch on top, pin side down, and bottom justified. This 
means that pin 1 of the PROM chip must be inserted in pin 3 of the PROM 
socket (Figure 1B-3). 

For the 28-pin PROM chip, pin 1 of the chip is plugged into pin 1 of the socket 
with the notch on the top and pin side down. 
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INTEL 2716 INTEL 2732A INTEL 2764 
PIN CONFIGURATION PIN CONFIGURATION PIN CONFIGURATION 

2K BY 8 ROM 4K BY 8 ROM 8K BY 8 ROM 

A7 Vee A7 Vee Vpp Vee 

As As As As A12 PGM 

As Ag As Ag A7 NC 

A4 Vpp A4 All As As 

A3 OE A3 OE As Ag 

A2 A10 A2 A10 A4 All 

Al CE Al CE A3 OE 

Ao 0 7 Ao 0 7 A2 A10 

00 Os 00 Os Al CE 

"1 0 1 05 0 1 05 Ao 0 7 

02 0 4 O2 0 4 00 Os 

GND 0 3 GND 0 3 0 1 05 

O2 0 4 

GND 0 3 

Figure 18-2 • PROM Chips 

28 PIN PROM SOCKET 

1 28 
2 27 
3 1 24 26 
4 2 23 25 
5 3 22 24 
6 4 21 23 

7 5 24 PIN 20 22 
8 6 

PROM 
19 21 CHIP 

9 7 18 20 

10 8 17 19 
11 9 16 18 

12 10 15 17 

13 11 14 16 
14 12 13 15 

Figure 18-3 • Insertion o/24-Pin PROM Chips 
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• PROM SIZEJUMPERS 
Jumper configurations for the various PROM sizes are shown in Thble IS-2. 
Additional jumpers may be required depending on the selected access and 
addressing modes, as discussed below. 

Thble 18-2 • MXVll-B PROM Size Jumpers 

Jumper Connection to GND 051) 
PROM Size PROM 2 050) PROM 1 049) 

No ROMs R R 
2KxS R I 

4Kx8 I R 

SKxS* I I 

I = jumper installed; R = jumper removed 

* If the MXVll-B2 Boot Diagnostic ROM set is installed, install PROM 2 to 
PROM 1 to GND (J50 to J49 to J51). 

• BOOT VERSUS USER MODE 
The 2S-pin sockets can house user PROMs or the MXVll-B2 ROM set. Ifuser 
PROMs are installed, they can be located in either the user area of main memory 
(000000 through 077776) or in the bootstrap area (a 256-word block from 
773000 to 773776). If the MXVll-B2 ROM set is installed, it can reside only in 
the bootstrap area. When installing a ROM device, the user must configure 
push-on connector W9 in accordance with the location of the device, as shown 
in Thble IS-3. 

Thble 18-3· MXVll·B PROM Mode Jumpers 

W,Connect 
Mode 

W9Connect 
J~J4' J4'146 J17-JI8 JI6-JI7 

Wtte-Wrap Connect 
j.34-J3' J34-J36 

User R I I R 

Boot/direct I R I R 

Boot/page I R R I 

J44 = BOOTLIPROMH J16 = GND 
J45 = GND J17 = PG LIDIRH 
J46 = OPEN J18 = OPEN 

I = jumper installed; R = jumper removed 

I R 

R I 

I R 
J34 = DIR MODE BOOT 
J35 = OPEN 
J36 = GND 
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• PROM ADDRESSING 
When ROM devices are installed in the user area, they are addressed directly, 
with starting addresses on any 4 K-word boundary under 16 Kwords. If that 
word bank is selected, only the space containing ROM is enabled, preventing 
"wrap-around." Any read request to ROM where no ROM exists results in no 
response from the module. Table 18-4 shows the jumper configurations for 
permissible ROM starting addresses. 

Table 18-4· MXVll-BPROMStartingAddressJumpers 

User PROM Jumper Connection to GND 0;1) 
Start Address BSK2 0;3) BSKI 0;2) 

000000 R R 

020000 R I 

040000 I R 

060000 I I 

I = jumper installed; R = jumper removed 

Note 

These addresses are for user-supplied ROMs only. Jumpers J 44 to 
J45 (BOOTLIPROMH to GND) andJ17 toJ16 (PGLIDIRH to 
GND) must be removed. 

Devices that reside in the boot area can be accessed directly (as described 
above) or indirectly, using a window-mapping technique. 

The ROM in the MXVll-B uses two windows in the 110 page. Each window 
points to one of 32 256-word blocks in ROM. This method of pointing prevents 
the whole 110 page from containing ROM code. Using this technique, any 
256-word block of ROM can be transferred to the appropriate window area in 
the 110 page. This window map is used when the MXVll-B is conigured for 
bootstrap mode. Table 18-5 shows the window addresses used in 16-, 18-, and 
22-bit Q-bus systems. 

A page control register (PCR) in the MXV11-B is used for the mapping feature. 
The PCR is a read/write register that supports DATIOB and DA10B pperations. 
It resides at location 177520 in the 110 page and is two bytes in length. Each 
of the window maps is pointed to by a five-bit address in the PCR (see 
Figure 18-4). 
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Table 18-5 • MXVll-B ROM Wmdow Addresses 

Q-bus Wmdow 1 Addresses Wmdow 0 Addresses 

16-bit 165000-165777 173000-173377 

18-bit 765000-765777 773000-773377 

22-bit 17765000-17765777 17773000-17773377 

15 13 12 08 07 05 04 

I UNUSED I WINDOW #1 UNUSED I WINDOW #0 

Figure 18-4 • MXV11-B Page Control Register 

Thble 18-3 shows the jumper configurations for the various combinations of 
userlboot and direct/page modes. Additional required sizing jumpers are 
shown in Thble 18-6. 

Table 18-6 • Additional MXVII-B Size Jumpers for ROM Devices 

W6 Connection 

J20toJ21 
(NAI2H to + 5V) 

J20toJ19 
(NAI2H to BAI2H) 

Description 

Specifies 2K x 8 user UVROMs (2716) installed and 
direct mode addressing 

Specifies 4K x 8 or 8K x 8 user- supplied ROM in 
direct mode addressing 

Note 

In some cases none of these jumpers (119, J20 or J21) should be 
connected. In these cases, the push-on connector must be com­
pletely removed or must be connected to one of the outside pins to 
hold the connector. There is no open pin associated with these 
jumpers. For example, if 2K non-UV PROMs or the MXVll-B2 
ROM is to be installed, these jumpers are all disconnected. 

Configuring the Serial Line Units 
Data between the CPU and a peripheral device is serialized by an asynchronous 
serial line unit (SLU). The MXV II-B uses two such lines, SLU 0 and SLU 1. Each 
SLU contains a DLART which is a universal asynchronous receiver/transmitter 
(UART) that has been modified by Digital. SLU 1 can be used as a console termi­
nal port but SLU 0 cannot. 

The SLUs transmit and receive EIA-423 or RS-232 signal levels at 300, 1200, 
9600, or 38400 baud. 
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• SLU REGISTER ADDRESSING 
Four device registers are provided for each of the two serial line units. These 
four registers are as follows: 
RCSR Receiver controVstatus register 
RBUF Receiver data buffer 
XCSR 'fransmitter contro1! status register 
XBUF 'fransmitter data buffer 

The starting address (within the 110 page) of the SLU 0 register set is jumper­
selected to any of eight locations in the address range of 776500 to 776570, as 
shown in'Thble 18-7. Except when console mode is enabled, the SLU 1 register 
set is assigned automatically the next starting address after that selected for SLU 
O. When console mode is enabled, assigning SLU 1 as the console port, the start­
ing address of SLU 1 is assumed to be 777560. 

18ble 18-7 • MXVII-B SLU Starting Address Jumpers 

Jumper Connection to GND (fll) 
Starting Address SLUM SLUA2 SLUAI 
SLUO SLUI* (flO) (fl2) (fll) 

776500 776510 R R R 

776510 776520 R R I 

776520 776530 R I R 

776530 776540 R I I 

776540 776550 I R R 

776550 776560 I R I 

7765(JJ 776570 I I R 

776570 776600 I I I 

I = jumper installed; R = jumper removed 

* H theJ62 to J61 jumper is installed (console enabled), the SLU 1 address is fixed at the 
standard console address of 777560 and this column does not apply. 

• INTERRUPT VECIDR SELECTION 
Two consecutive interrupt vectors (one for the transmitter and one for the 
receiver) are provided for each of the two seriallirie units. The starting vector 
address for SLU 0 is jumper-selectable in the address range of 010-376, as 
shown in'Thble 18-8. Except when console mode is enabled, the vector address 
for SLU 1 is assigned automatically to the next address after those selected for 
SLU O. When console mode is enabled, assigning SLU 1 as the console terminal 
port, SLU 1 is assumed to have a vector address of 60 for the transmitter and 64 
for the receiver. 
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Table 18-8 • MXVll·B SLU Vector Address Jumpers 

Jumper Connection to GND (j40) 
Vector Address JU2 JUI JU JL2 JLl 
SLUO SLUl* (j39) (j38) (J43) (J42) (J41) 

300 310 R R R R R 

010 020 R R R R I 

020 030 R R R I R 

030 040 R R R I I 

040 050 R R I R R 

050 060 R R I R I 

060 070 R R I I R 

070 100 R R I I -l 
100 110 R I R R R-
110 120 R I R R I 

120 130 R I R I R 

130 140 R I R I I 

140 150 R I I R R 

150 160 R I I R I 

160 170 R I I I R 

170 200 R I I I I 

200 210 I R R R R 

210 220 I R R R I 

220 230 I R R I R 

230 240 I R R I I 

240 250 I R I R R 

250 260 I R I R I 

260 270 I R I I R 

270 300 I R I I I 

300 310 I I R R R 

310 320 I I R R I 

(continued on next page) 
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Table 18-8 • MXVll·B SLU Vector Address Jumpers (Cont.) 

Jumper Connection to GND (J40) 
Vector Address JU2 JUI JL3 JL2 JLI 
SLUO SLUI* (]39) (]38) (J43) (]42) (J41) 

320 330 I I R I R 

330 340 I I R I I 

340 350 I I I R R 

350 360 I I I R I 

360 370 I I I R 

370 Undefined I I I I I 

R = jumper removed; I = jumper installed. (Where multiple connections are made, 
they are daisychained.) 

* If jumper J62 to J61 is installed (console enabled), SLU 1 vector address is fixed at 60 
and this column does not apply. 

• CONSOLE MODE 
The MXVII-B can be jumpered to interface to the system console. This is done 
by installing push-on connector W8 between pinsJ62 (GND) andJ61 (OPEN). 
With console mode enabled in this fashion, the console terminal must be con­
nected to SLU 1. The register set starting address is then fixed at 7775«J and the 
vector address is fixed at 60. 

When console mode is disabled by installing W8 between pins J63 (CONSOLE) 
andJ62 (GND), the following features cannot be selected: 

• Halt on break condition from SLU 1 (never available with SLU 0) 

• Reboot on break condition from SLU 1 (never available with SLU 0) 

• Console address (773000) 

• MXVll-B2 ROMs or user ROMs addressed at 773000 and 765000 

• Software control of the LTC (BEVNT) (address 777546 does not exist) 

• Rlge control register (address 777520 does not exist) 

• Diagnostic display register (address 777524 does not exist) 
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• HALTIREBOOT ON BREAK 
A break signal is a continuous spacing condition on the serial data line that 
occurs either when an operator presses the break key on the associated terminal 
or when the line is opened. The MXV 11-B detects this condition as a framing 
error. Serial line unit 1 can be configured to respond to such an error in one of 
three ways, as shown in Table 18-9. 

IT the Halt response is selected, a break character halts program execution and 
the processor enters the console ODT microcode. If the Boot response is 
selected, a break character initializes the system, then restarts the processor 
with the selected powerup mode. 

Table 18-9 • MXV11·B SLU 1 Break Response Jumpers 

Response W3 Connection to GND (J4) 

Halt J3 (HALT) 

Reboot J5 (RBOOT) 

No response J6(OPEN) 

Note 

To select either the halt or reboot response, console mode must be 
enabled. 

• BAUD RATE SELECTION 
The baud rates for each SLU can be software-programmable or can be jumper­
selected to one of four baud rates (300, 1200,9600, and 38.4K). The baud rates 
are the same for both transmit and receive. 

To enable software-programmable baud rates, push-on connector W4 must be 
installed between pins J14 (SOFT EN) and J13 (GND). When W4 is installed 
between pins J14 (SOFT EN) and J 15 (OPEN), the SLU baud rates are selected 
using wirewrap pins J7 to J 11, as shown in Table 18-10. 

Table 18-10 • MXV11·B SLU Baud Rate Jumpers 

Jumper COftllection to GND (J9) 
SLUO SLUI 

Baud Rate JI0 (JOB) J11 OOA) J801A) J701B) 

300 R R R R 

1200 R I R I 

9600 I R I R 

38400 I I I I 

I = jumper installed; R = jumper removed 
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Note 

SOFT EN to GND jumper (J 14 to J 13) must be removed; otheIWise, 
these jumpers have no effect. If the SOFT EN to GND jumper is 
installed and PBRE (bit 1) is set in the transmitter controVstatus reg­
ister. baud rates are software controlled. 

Linetime Clock 
The linetime clock (LTC) is a one-bit register (bit 06). When bit 06 is set, the 
clamp is removed from BEVNT, which enables the LTC. The LTC is derived 
from a 20-MHz crystal oscillator on the MXVII-B board. The crystal oscillator is 
also used for memory refresh. 

Note 
If the LTC feature of the MXVII-B module is used, the module and 
the processor should be mounted in the same backplane. 

A frequency divider connected to the oscillator provides a frequency of 617.4 
kHz, which is applied to the DLARTs of SLU 1 and SLU o. The SLU 1 DLART 
provides selectable linetime clock frequencies of 50,60, or 800 Hz. The desired 
frequency is selected by wirewrapping the frequency to a common wirewrap 
pin, as shown in Table 18-11. 

Table 18-11 • MXVll·B Linetime Clock Frequency Jumpers 

Jumper Connection to LTC COMM Frequency 
022) 

J23 50Hz 

J24 60Hz 

J25 800Hz 

The LTC can be enabled or disabled from driving the BEVNT line on the Q-bus 
by appropriate wirewrap. When push-on connector W7 is installed between 
pins J27 and J28 (LTC EN IN and LTC EN OUT), the LTC can be software-con­
trolled, enabling control of BEVNT on the bus via bit 06 of the LTC register. 
When bit 06 of the LTC register is 0, BEVNT will be asserted constandy low. 
This inhibits LTC interrupts in the system. Note that to address the LTC register 
(777546), the MXVll-B must be in boot mode (BOOT LlPROM H to GND 
inserted) and SLU 1 must be the console port (CONSOLE to GND removed). 

When push-on connector W7 is installed between pins J27 andJ26 (LTC EN IN 
to OPEN), bit 06 of the LTC register is prevented from controlling the BEVNT 
line. 



Note 

There should be only one source driver on the BEVNT line in any 
system. In most systems, the system power supply supplies the 
BEVNT signal. This source must be disabled if the MXVII-B is 
used to drive the line clock. 

MasterQock 
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A wirewrap jumper is installed between pins J47 and J48 (CLOCK IN and 
CLOCK OUT). This is the master clock and provides onboard refresh and the 
charge pump to generate -12V. Do not remove this jumper. 

• MXVII-B2 ROM Set 

The MXVll-B2 bootstrap/diagnostic ROM set is a plug-in option for the 
MXVll-B multifunction module and the MRVll-D universal PROM module. 
The MXVII-B2 performs bootstrap program loading from mass storage devices 
and also performs diagnostic tests on the processor, memory and 110 devices 
during powerup or when manually invoked. 

The bootstrap function is automatic at powerup. An operator, however, can 
enter manual mode and use the console terminal to boot devices at 
nonstandard 110 page addresses, select a secondary system device, or invoke a 
diagnostic utility. 

Note 

Do not use the MXVll-B2 if you are using the battery backup 
option because the MXVII-B2 will alter the contents of memory. 
Select a CPU powerup option other than the MXVII-B2. Refer to 
the specific CPU manual. 

The MXVll-B2 can support turnkey operation, so operator intervention is not 
required to initiate the bootstrap function. Some of the MXVII-B2 features are 
as foll . .)ws: 

• Loads and runs special stand-alone RT-ll volumes 

• ltrmits configuring a system to downline load via a DECnet link without 
operator intervention 

• Supports all system devices currently available on the Q-bus 

• Includes full 22-bit mapping support 

Refer to the section above on configuring the ROM for information concerning 
the installation and use of the MXVII-B2 ROM set. 
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• Cables and Connectors 
Thble 18-12 lists the part numbers, applications, and lengths of cabling and 
options available for the MXVll-B module. Digital offers the BC20M-50 cable 
for MXV 11-B to DLVJ 1 operation. Because longer cables usually require routing 
without connectors attached, it is recommended the user make cables for 
lengths greater than 15 meters (50 feet). Cable material must adhere to EIA RS-
423 specifications. The connectors on the MXVII-B module are AMP-87272-8 
(2 x 5 .pin on O.I-inch centers). These connectors can mate with a wide variety 
oflow-cost cables including lO-conductor flat cable. Note that a pin 1 baud rate 
clock is not used on this module. 

Pin 10 carries + 12 V dc power for use by the external options. Cable retention 
in the module is provided by locking clip contacts (AMP PN87124-1). 

Table 18-U • Cables Available for the MXVll·B 

Cable Length Application 

BQlB-05 1.5 m (5 ft) EIA RS-232C modem cable to interface with 
modems and acoustic couplers (2 x 5 pin amp 
female to RS-232C male) 

BC20N-05 1.5 m (5 ft) EIA RS-232C null modem cable to directly 
interface with a local EIA RS-232C terminal 
(2 x 5 pin amp female to RS-232C female) 

BC20M-50 15 m (50 ft) EIA RS-422 or RS-423 cable for high-speed 
transmission (19200 baud) (2 x 5 pin amp 
female to 2 x 5 amp female) 

BC05D-1O 3 m (10 ft) Extension cable used in conjunction with 
BC21B-05 

BC05D-25 7.6m (25 ft) Extension cable used in conjunction with 
BC21B-05 

BC03M-25 7.6 m (25 ft) Null modem extension cable used in conjunc-
tion with BC21B-05 

Note 

Strapped logic levels are provided on data terminal ready (DTR) 
and request to send (RTS) to all operation of modems with manual 
provisions (such as Bell103A data set with 804B auxiliary set). 

The MXVll-B can operate with several peripheral device cables and options for 
flexibility when configuring systems. 
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Chapter 19 • Introduction to Asynchronous Communications 
Interfaces 

The Q-bus asynchronous communications interfaces connect the Q-bus with 
any of several standard types of serial toinmunications lines. They accept serial 
data from an external device and assemble it into parallel data for transfer to the 
bus. They also accept parallel data from the Q-bus, conven it to serial data, and 
transfer it back to the external device. 

All Q-bus asynchronous interfaces provide full-duplex local and remote inter­
connection between Q-bus systems and EIA RS-232C terminals and other 
devices. They are also compatible with Digital's family of modems and with Bell 
100 and 200 series modems and their equivalents. Additional features available 
on selected interfaces are listed below. Table 19-1 provides a summary of the 
available Q-bus asynchronous interfaces and their features. 

• Compatibility with EIA RS-423A and RS-422 devices. 

• 20 rnA current loop operation. 

• Generation of reader-run signals for use with ASR-type terminals. 

• Full or limited modem control. 

• Split speed operation providing different baud rates for input and output. 

• Provisions for user-supplied external clock input for baud rate control. 

• Direct memory access data transfers. 

• SILO buffering of received data. 

• Independent (nonmultiplexed) multiple channels. 

• Suppon of 16-, 18-, or 22-bit Q-bus addressing. 
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Thble 19-1 • Q-bus Asynchronous Interface Comparison/Summary Chart 

Feature DHVll DLVll DLVEI DLVJl DZQll DZVll KMVll* 

Number of lines 8 4 4 4 
Multiplexed yes n/a n/a no yes yes n/a 

Bus addressing 16,18, 16,18, 16,18, 16,18, 16,18, 16,18, 16,18, 
22 22 22 22 22 22 22 

Interface 
EIA RS-232C yes yes yes yes yes yes yes 
EIARS-422 yest no no yes no no yes 
EIA RS-423A yes no no yes yes no yes 
20 rnA currentno yes no no no no no 

Modem control lim lim full lim lim lim full 

Reader-run no yes yes no no no no 

Baud rates 
Program- yes no yes no yes yes yes 

mabIe 
Jumper-select yes yes yes yes no no no 
Split speed yes no yes no no yes yes 
External no yes yes yes no no yes 

DMA operation yes no no no no no yes 

Data buffering yes no no no yes yes yes 

* The KMVll is a single-line programmable communications controller that utilizes a 
Micro!fl1 processor to perform user-defined communications functions. It can be 
programmed for either synchronous or asynchronous operations. 

t By means of cables and connectors not supported by Digital. 
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Table 19-2 • Q-bus Asynchronous Interface Baud Rate Chart 

Baud Rate DHVll DLVll DLVEI DLVJl DZQll DZV11 KMV 11 * 
50 X X X X X 

75 X X X X X 

110 X X X X X 

134.5 X X X X X 

150 X X X X X X 

200 X 

300 X X X X X X 

600 X X X X X X 

1200 X X X X X X X 

1800 X X X X X 

2000 X X X X X 

2400 X X X X X X X 

3600 X X X 

4800 X X X X X X X 

7200 X X X X 

9600 X X X X X X X 

19200 X X X X X 

19800t X 

38400t X X X 

External X X X X 

* These baud rates are applicable when the KMVll is programmed in asynchronous 
mode. In synchronous mode, the KMVll can operate at speed up to 64000 baud. 

t These baud rates are not usually supported by Digital software. 
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The DHVII option is an asynchronous multiplexer that provides eight full­
duplex asynchronous serial data channels for Q-bus systems. 

• Specifications 

Identification 

Size 

Power Requirements 

M3104 

Quad 

+ 5 Vdc ±5%, 4.3 A (typical), 
6.6 A (maximum) 

+ 12 Vdc ± 3%,480 rnA (typical), 
980 rnA (maximum) 

Note 
Negative 12 Vdc is generated by a Switch Mode Power Supply 
(SMPS) circuit on the DHVII. It has the following specification: 

-11.85 Vdc ±725% at 400 rnA (maximum) 
Output ripple is 200 m V peak to peak at 33.3 kHz 

Bus Loads 
ac 
dc 

~rformance 
Data Rates (per channel) 
Maximum throughput 

&r channel (transmit) 

&r channel (receive) 
Total (8 channels) 

Interface 

Nonstandard Environmental 
Specifications 

Storage Temperature 

2.9 
1.0 

50 to 38,400 bits/second 

1,000 characters/second in 
single-character transfer mode; 
2,000 characters/second in DMA mode 
4,000 characters/second 
15,000 characters/second 
EIA standard RS423A, RS-232C 
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• Related Documentation 

Document TIde 
Communications Mini-Reference Guide 
DHVll Field Maintenance Print Set 
DHVll Maintenance Card 
DHVll Technical Manual 
DHVll Diagnostic Documentation Kit 

• Configuration 

Order Number 
EK-CMINI-RM 
MP-01783-00 
EK-DHVII-MC 
EK-DHVll-TM 
ZJ362-RZ 

The physical layout of the DHVll module is shown in Figure 20-1. The module 
is connected to the Q-bus via connectors A and B. Jl andJ2 are connected to 
the communications lines via BC05L-xx cables and H3173-A distribution 
panels. (The H3173-A distribution panels provide noise filtering and static dis­
charge protection on the communications lines.) 

LOW CHANNELS (0-3) HIGH CHANNELS (4-7) 

PROC2 
8051 

o 

DIAGNOSTIC LED 
002 

I ~~~HZ I D .... 1_:_~_~_C_1_--' 

c::J c::J 
W2 W1 

C 

3.6864 
MHzOSC 

ADDRESS ADDRESS AND 
SELECT VECTOR SELECT 

I E58 II E43 I 

B 

BACKPLANE CONNECTORS 

A 

W1 - INTERRUPT ACK GRANT } IN FOR H9270 AND H9275 BACKPLANES 
W2 - DMA GRANT OUT FOR H9273 AND H9276 BACKPLANES 

Figure 20-1 • DHV11 Module Layout 
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Address Switches 
The device address for the DINll is set on switchpacks E58 and E43, shown in 
Figure 20-1. Figure 20-2 shows the relationship between device addresses and 
switch positions. The 22-bit Q-bus address is given for each entry. The 
equivalent 16- and 18-bit addresses will be 16xxxx and 76xxxx, respectively. 

-MSB 

16 15 14 13 12 111 1 10 1 9 1 8 I 7 1 6 1 5 1 4 

1 1 1 1 SWITCHES 

SWITCH E58 E58 E58 E58 E58 E58 E58 E58 E43 
NUMBER 1 2 3 4 5 6 7 8 1 

ON 
ON 
ON ON 

ON 

ON 

ON ON 

ON 

ON ON 

ON ON 

ON ON ON 

ON 

ON 

ON ON 

ON 

ON 

ON = SWITCH CLOSED TO RESPOND TO A LOGICAL 1 ON THE BUS 

Figure 20-2 • DHVII Device Address Selection 

Vector Switches 

LSB 

3 2 1 0 

0 0 0 0 

DEVICE 
ADDRESS 

17760020 
17760040 
17760060 
17760100 

17760200 

17760300 

17760400 

17760500 

17760600 

17760700 

17761000 

17762000 

177fi~OOO 

17764000 

17770000 

During an interrupt acknowledge sequence, the DHVll returns a 9-bit inter­
rupt vector to the host. The six high-order bits of this vector are derived from 
switches S3 through S8 of switchpack E43. Figure 20-3 shows how switch posi­
tions relate to vector addresses. 
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MSB LSB 

15 14 13 12 11 10 9 8 I 7 I 6 I 5 I 4 I 3 2 1 0 

0 0 0 0 0 0 0 SWITCHES 1/0 0 0 

SWITCH E43 E43 E43 E43 E43 E43 VECTOR 
NUMBER 3 4 5 6 7 8 ADDRESS 

ON ON 300 
ON ON ON 310 
ON ON ON 320 
ON ON ON ON 330 
ON ON ON 340 
ON ON ON ON 350 
ON ON ON ON 360 
ON ON ON ON ON 370 

ON 400 

ON ON 500 

ON ON 600 

ON ON ON 700 

ON = SWITCH CLOSED TO PRODUCE A LOGICAL 1 ON THE BUS 

Figure 20-3 • DHVll \kctor Address Selection 

Bus Grant Continuity Jumpers 
If the DHVII is installed in a Q/Q-type backplane (such as the H9275 or 
H9270), jumpers WI and W2 should be installed to provide continuity to the 
BIAK and BDMG bus grant signals. If the module is installed in a Q/CD-type 
backplane (such as the H9276 or H9273) where bus grant signals pass through 
each module via the AB connectors of each slot, WI and W2 should be 
removed. (See Chapter 52 for a discussion of Q/Q and Q/CD backplanes.) 

• Cables and Cabinet Kits 
Each H3173-A distribution panel adapts one of the DHVII 's Berg connectors 
to four subminiature D-type RS-232C connectors. Noise filtering is provided on 
each pin of the RS-232C connectors. This reduces electromagnetic radiation 
from the cables. It also provides the logic with some protection against static 
discharge. Figure 20-4 shows this layout. There is no CCnT equivalent of EIA 
circuit AA (protective ground). The O-ohm link (WI) on the H3173-A can be 
removed to disconnect this circuit as needed. 
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METAL PLATE 

FILTERED D-TYPE (x4) 

SCREWLOCK (x8) 

PCB 

Ec: u .-
J1 :8~ 

~e. THREADED ----- INSERT (x4) 

? ? FOR 6-32 
J2 BOLT 

0 ~ 90-06021-01 C') 

a 
E E u 

U 
I' 

~ 10 J3 
<Xi -i 

-----
J4 

5.24 em (2.062 in) 

6.60 em (2.60 in) 
NOT DRAWN TO SCALE 

Figure 20-4 • H3173-A Layout 

NuB Modem Cables 
Null modem cables are used for local RS-232C connections. Recommended null 
modem cables are as follows. 
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1. BC22D (for EMCIRFI shielded cabinets): 

• Round 6-conductor fully shielded cable to FCC specification 

• Subminiature 25-pin D-type female connector on each end 

• Lengths available: 
BC22D-1O - 3.1 m (10 ft) 
BC22D-25 - 7.62 m (25 ft) 
BC22D-35 - 10.72 m (35 ft) 
BC22D-50 -1524 m (50 ft) 
BC22D-75 -22.9 m (75 ft) 
BC22D-AO - 30.48 m (100 ft) 
BC22D-B5 - 76.2 m (250 ft) 

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 con­
nector at one end. The other end is unterminated for passing through 
conduit. 

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

• Lengths available: 
BC03M-25 -7.62 m (25 ft) 
BC03M-AO - 30.48 m (100 ft) 
BC03M-B5 - 762 m (250 ft) 
BC03M-EO - 152.4 m (500 ft) 
BC03M-LO - 304.8 m (1000 ft) 

3.BC22A 

• Round 6-conductor cable 

• Subminiature 25-pin D-type female connector at each end 

• Lengths available: 
BC22A-1O - 3.1 m (10 ft) 
BC22A-25 - 7.62 m (25 ft) 

These null modem cables are all connected as in Figure 20-5. The cables are not 
polarized. Thus, either end can be used at the H3173-A panel. 



PIN 
NUMBERS 

1 0 PROTECTIVE GROUND 

2 0 TRANSMITIED DATA 

3 0 RECEIVED DATA 

7 0 SIGNAL GROUND 

6 0 DATA SET READY 

20 0 DATA TERMINAL READY 

PIN 
NUMBERS 

PROTECTIVE GROUND 0 1 

RECEIVED DATA 0 3 

TRANSMITIED DATA 0 2 

SIGNAL GROUND 0 7 

DATA TERMINAL READY 0 20 

DATA SET READY 0 6 

Figure 20-5 • Null Modem Cable Connections 

FuR Modem Cables 
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Full modem cables are required for connection to modems and other terminal 
interface equipment. Recommended full modem cables are as follows. 

1. BC22F (for EMC/RFI shielded 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-1O-3.1 m (lOft) 
BC22F-25 - 7.62 m (25 ft) 
BC22F-35 - 10.72 m (35 ft) 
BC22F-50-1524 m (50 ft) 
BC22F-75 -22.9 m (75 ft) 

2. BC05D 

• Round 25-conductor cable 

• Subminiature 25-pin D-type female connector on one end, male connector 
on the other 

• Lengths available: 
BC05D-1O - 3.1 m (10 ft) 
BC05D-25 -7.62 m (25 ft) 
BC05D-50 - 1524 m (50 ft) 
BC05D-60 - 18.6 m (60 ft) 
BC05D-AO - 30.48 m (100 ft) 

These cables are polarized and can be connected only with the female connec­
tor at the H3173-A panel. 
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Note 

In some countries, protective hardware may be needed when con­
necting to certain lines. Refer to the national regulations before 
making a connection. 

Data Rate to Cable Length Relationships 
All the recommended cables have data rate! cable length characteristics as listed 
in Table 20-1. 

Data Rate 
(Bitsls) 

110 

200 

1200 

2400 

4800 

9600 

Cabinet Kits 

Table 20-1 • Data Rate/Cable Length Relationships 

Cable Length Cable Length 
(Meters) (Feet) 

914 3000 

914 3000 

152 500 

152 500 

76 250 

76 250 

When ordered at the same time as the system in which it is to be installed, the 
DHV11 option (model number DHVll-AP) includes the base module (M3104), 
internal cables, and the va connection panel insert. 

When ordered as a system upgrade, the DHVII option (model number 
DHVll-M) includes the base module only. One of the following cabinet kits 
should be chosen for system installation: 

CK-DHVl1-AA For use with the BA11-MA(MB) enclosure 
CK-DHVI1-AB For use with the BA23 enclosure 
CK-DHVII-AC For use with the H349 distribution panel 



Chapter 21- DLVII Asynchronous Serial Line Unit 

The DLVll is an asynchronous line interface module that interfaces the Q-bus 
to any of several types of serial communications lines. 

- Specifications 

Identification 

Size 

Power 

Bus loads 
ac 
dc 

- Related Documentation 

Document TIde 
Field Maintenance Print Set 
Communications Mini-reference Guide 

- Con6guration 

M7940 

Dual 
+5 Vdc ±5% at 1.0 A 
+ 12 Vdc ±3% atO.18A 

2.5 
1.0 

Order Number 
MP-00055-00 
EK-CMINI-RM 

Using the wirewrap jumpers on the module, the user can select the register 
address, parity, number of data bits, number of stop bits, baud rate, and type of 
serial interface. Figure 21-1 shows the locations of the DLVll jumpers, and 
Table 21-1 lists the jumper functions, along with their factory configuration. 
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TP1 Q 
I 

-1_ 
~r-

I 
TP2 6 I 

INSERT .005 "F CAPACITOR WHEN 
THE SERIAL LINE DEVICE IS A 
TELETYPEWRITER (L T33 OR L T35) 

~ 
w 

r--COLOVt') »»> 

IIIII 

Figure 21-1 • DLV11 Jumper Locations 

C.-Nt') 
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u..u..u..u.. 

IIII 
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Table 21-1 • DLVll Factory Jumper Configuration 

Jumper State Function 

A3 I This arrangement of jumpers A3 through A12 
A4 R implements the octal device address 17756X, the 
A5 R assigned address for the console device SLU. The 
A6 R least significant digit is hardwired on the module to 
A7 I address the four SLU device registers, as follows: 
A8 R X = 0, RCSR address 
A9 R X = 2, RBUF address 
AlO R X = 4, XCSR address 
All R X = 6, XBUF address 
A12 R 

V3 I This arrangement of jumpers V3 through V7 imple-
V4 R ments an interrupt vector address of 60 for the 
V5 R receiver and 64 for the transmitter. 
V6 I 
V7 I 

NP R No parity 

2SB R Two stop bits 

NB2 R Eight data bits 
NBl R 

PEV R Even parity if NP installed 

FEH I Halt on framing error (allows halt on break 
operation) 

EIA I 12 V EIA operation enabled 

FRO R 110 baud rate selected 
FRl R 
FR2 R 
FR3 R 

CLI I 20 rnA current loop active receiver and transmitter 
CU I selected (jumpered with 180 ohm resistors) 
CL3 I 
CL4 I 

I = jumper installed; R = jumper removed 
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Register Addresses 
The DLV11 uses four program-controlled registers, as listed in Table 21-2 Thus, 
each DLV11 module requires four contiguous register addresses. Addresses for 
the DLV11 can range from 160000 through 177770. The least-significant three 
bits address the desired register, as described in Tables 21-1 and 21-2. Address 
bits <3:12> are jumper-selected, as shown in Figure 21-2. 

Addresses 177560 through 177566 are reserved for the DLV11 used with the 
console peripheral device. Additional DLVll modules should be assigned 
addresses from 176500 through 176670, allowing up to 30 additional DLVll 
modules to be addressed. 

Table 21-2 • DLVll Standard Address Assignments 

Description Mnemonic Console 2nd Module 
Address Address 

Registers: 
Receiver ControVStatus RCSR(RIW) 177560 176500 
Receiver Data Buffer RBUF(R-O) 177562 176502 
'fransmitter ControVStatus XCSR(RIW) 177564 176504 
'fransmitter Data Buffer XBUF(R-O) 177566 176506 

Interrupt Vectors: 
Receiver 060 300 
'fransmitter 064 304 

BITS 15 8 7 0 

~11 1-1 -----r-I -I -I ~I 1--:-1----r'1-1 -I ~I --:::""'1 X 1 

, ~~~~ / ~ 1 ~ ! ! ! ! 1 ~ 11 L~: g:ABUFFEA} r~~6T~6N '- ,/ L 0 = RECEIVER DECODING) 
T 1 = TRANSMITTER 

ADDRESS JUMPERS: 
INSTAllED = 0 
REMOVED = 1 

RANGE = 1600008-1777768 

Figure 21-2 • DLV11 Address Selection 
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Vector Addresses 
The DLVll can generate two interrupts-one for the transmitter and one for 
the receiver. Thus, each DLVII requires two consecutive interrupt vectors. Vec­
tor addresses can range from 0 to 374. Address bits <3: 7> are jumper-selected, 
as shown in Figure 21-3. Vector addresses 60 and 64 are reserved for the console 
device. 

BDAl 
BITS 15 8 7 

1010,0,0)0,0,01 0, , 1 , , 

I I I I I 
V7 V6 V5 V4 V3 

, / 
y 

VECTOR JUMPERS: 
INSTAllED = ° 

L 0= RECEIVER . 
1 = TRANSMITTER 

REMOVED = 1 RANGE = 0-3748 

Figure 21-3 • DLV11 Interrupt \i>ctor Address Selection 

UART Operation 
The UART operation is programmed by using jumpers NP, 2SB, NBl, NB2, and 
PEV, as shown below. 

Parity 'fransmitted 
NPremoved 
NP and PEV installed 
NP installed and PEV removed 

Number of Stop Bits'llansmitted 
2SB installed 
2SBremoved 

Number of Data Bits 'llansmitted 
Bits ~1 

5 Installed 
6 Removed 
7 Installed 
8 Removed 

no parity bit 
odd parity 
even parity 

one stop bit 
two stop bits 

~2 

Installed 
Installed 
Removed 
Removed 



21-6 • DLV11 Asynchronous Serial Line Unit 

Baud Rate Selection 
Baud rate is programmed via jumpers FRO through FR3, as shown in Table 
21-3. 

Table 21-3 • DLVll Baud Rate Selection 

Baud Rate FR3 FR2 FRI FRO 

50 I I R I 

75 I I R R 

110 R R R R 

134.5 I R I I 

150 R R R I 

200 I R I R 

300 R R I R 

600 I R R I 

1200 R I R R 

1800 R I R I 

2400 I R R R 

3600 R R I I 

4800 R I I R 

9600 R I I I 

Extemal* I I I X 

I = jumper installed; R = jumper removed; X = irrdevant 

* via pin BHl 

EIA Interface 
EIA drivers are enabled when jumper EIA is installed. It should be removed 
during 20 rnA current loop operation. 

20 mA Current Loop Interface 
Jumpers CLI through CL4 are associated with 20 rnA current loop interface 
operation. CL2 and CL3 are lBO-ohm resistors. 



Active Current Loop 
'fransmit 

Receive 

Passive Current Loop 
'fransmit 

Receive 

• Cables 

CL4 jumper installed 
CL3 resistor installed 
CL4 jumper installed 
CL3 resistor installed 

CL4 jumper removed 
CL3 resistor removed 
CL4 jumper removed 
CL3 resistor removed 

The following cables are recommended for use with the DLVII module: 

BC05M Round, 2-conductor cable with shielded leads for use 
during 20 rnA current loop operation 

BC05C Round, 25-conductor cable for use with a BelllD3 
modem and an EIA interface 
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When used with either an IDI2A or ID05 connector, for 
use with an EIA interface terminal 
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The DLVEI is an asynchronous line interface module that interfaces the Q-bus 
to any of several types of serial communications lines. It was previously known 
as the DLVll-E. 

• Specifications 

Identification M8017 

Size Dual 

Power Requirements + 5.0 Vdc ±5% at 1.0 A (typical) 
+12.0Vdc ±3% at 0.15 A (typical) 

Bus Loads 
ac 
dc 

• Related Documentation 

Document TIde 

1.6 
1.0 

DLVll-E and DLVll-F Asynchronous Line Inter/ace User's 
Manual 
Field Maintenance Print Set 
DLVll-E Diagnostic Documentation Kit 
Communications Mini-reference Guide 

• Con6guration 

Order Number 
EK-DLVll-OP 

MP-00460-00 
ZJ243-RZ 
EK-CMINI-RM 

The following items are user-selectable on the DLVEI asynchronous line 
interface: 

• Register addresses 

• Interrupt vector address 

• Data fonnat 

• Baudrate 

• Interface mode 
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The user configures these items by installing and! or removing jumper wires 
between the wirewrap pins. Figure 22-1 shows the Revision D board jumper 
locations. A complete listing of the jumpers, their functions, and their factory 
configurations is given in Table 22-1. 



(INIT) 
(DeOK) 

Figure 22-1 • DLVE1 Revision D Etch Jumper Locations 
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Thble 22-1 • DLVEI Jumper Definitions 

Note 

Jumpers are inserted to enable the function they control except for 
those jumpers that indicate negation (such as -B and E). Negated 
jumpers are removed to enable the functions they control. 

Jumper 
AJ-A12 

V3-V8 

RO-R3 

TO-T3 

BG 

p 

E 

1,2 

PB 

Function 

These jumpers correspond to bits <3: 12> of the address 
word. When inserted, they will cause the bus interface to 
check for a true condition on the corresponding address bit. 
Factory-configured for an address of 175610. 

These jumpers are used to generate the vector during an 
interrupt transaction. Each inserted jumper will assert the 
corresponding vector bit on the Q-bus. Factory-configured 
for a receiver vector address of 300 and a transmitter vector 
address of 304. 

These jumpers are used to select receiver and transmitter 
baud rates during common-speed operation. They are used 
for receiver-only baud-rate-select during split-speed opera­
tion, as defined in Table 22-3. They are factory-configured 
for a baud rate of 110. 

These jumpers are used to select transmitter baud rates dur­
ing split -speed operation. They are used for both receiver 
and transmitter baud rates if maintenance mode is entered 
during split-speed operation, as defined in Table 22-3. They 
are factory-configured for a baud rate of 9600. 

Jumper is inserted to enable break generation. Factory­
inserted. 

Jumper is inserted for operation with parity. Factory­
removed. 

Jumper is removed for even parity; inserted for odd parity. 
Factory-removed. 

These jumpers select the desired number of data bits, as 
defined in Table 22-4. Factory-configured for eight data bits! 
character. 

Jumper is inserted to enable the programmable baud rate 
capability. Factory-removed. 

(continued on next page) 



Jumper 

C,Cl 

S,SI 

H 

B, -B 

-FO 

-FR 

RS 

FB 

M,Ml 
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Table 22·1 -DLVEI Jumper Definitions (Cont.) 

Function 

These jumpers are inserted for common speed operation. 
(Note that S and SI must be removed when C and Cl are 
inserted.) Both jumpers are factory-inserted. 

Inserted for split speed operation. (Note that C and Cl must 
be removed when S and S 1 are inserted.) Both jumpers are 
factory-removed. 

This jumper is inserted to assert BHAlJ' when a framing 
. error is received, except when the maintenance bit is set. 
This places the processor in the halt mode. The jumper is 
factory-removed. 

Jumper B is inserted to negate BOCOK when a break signal 
or framing error is received, except when the maintenance 
bit is set. This causes the processor to reboot. Gumper - B 
must be removed when B is inserted.) Jumper B is factory­
removed; jumper - B is factory-inserted. 

Jumper is removed to force data terminal ready signal on. 
Factory-inserted. 

Jumper is removed to force request to send signal on. Fac­
tory-inserted. 

This jumper is inserted to enable normal transmission of the 
request to send signal. Factory-inserted. 

Jumper is inserted to enable transmission of the force busy 
signal (for Bell model103E data sets). Factoty-removed. 

These are test jumpers used during the manufacture of the 
module. They are not defined for field use. 

Register Addresses 
Register addresses for the DLVEI can range from 160000 through 177770. Since 
each module has four registers, each requires four addresses. Thble 22-2 lists the 
registers along with their standard factory-configured addresses. 

The low-order three bits of each address indicate the individual register within 
the register set. Bits <3:12> are jumper-selected as illustrated in Figure 22-2, 
using jumpers A3 through A12. 

Addresses 177560 through 177566 are reselVed for the module used with the 
console peripheral device. Additional modules should be assigned addresses in 
accordance with the standard Digital floating-address assignment algorithm. 
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Table 22·2 • DLVEI Standard Address Assignments 

Description Mnemonic Console Module Second Module 

Registers: 

Receiver Contro1lStatus RCSR(RIW) 1775(JJ 175610 

Receiver Data Buffer RBUF(R-O) 177562 175612 

'Ii-ansmit Contro1lStatus XCSR (RIW) 177564 175614 

'Ii-ansmit Data Buffer XBUF(R-O) 1775~ 175616 

Interrupts: 

Receiver (JJ 300 

'Ii-ansmitter 64 304 

BDAL 
BITS 15 08 07 00 

,r=--r1 ,-1 ~, -, -, ~I ,~,--rl-, -, --r----=-." 

~ I I I I I I I I I I 
N ,.... 0 

= 1 (L) :(:(:( ~ ~ !::( ~ ~ ~ ~ , 

RANGE = 1600008-1777768 

/ 

ADDRESSTJUMPERS: 
INSTALLED = 1 
REMOVED = 0 

o = RECEIVER } 
1 = TRANSMITTER 

O=CSR } 
1 = DATA BUFFER 

o = LOW BYTE} ___ ....I 
1 = HIGH BYTE 

Figure 22-2 • DLVEl Address Seiedion 
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Intenupt Vectors 
The interrupt vectors are selected by using jumpers V3 through VB. The stand­
ard configuration is shown in Figure 22-3 and Table 22-2. The vectors can range 
from 001 through 774. Note that vectors 60 and 64 are reselVed for the console 
device. Additional DLVEI modules should be assigned vectors in accordance 
with the standard Digital floating vector assignment algorithm. 

BOAt 
BITS 15 08 00 

101010101010101 I I I I I I 1 01 0 1 

SELECTED BY USER. I I I I I I L 0 = RECEIVER 
ASSERTED BY INTERRUPT ~ ~ ~ ~ ~ ~ 1 = TRANSMITTER 

LOGIC CIRCUIT. '-..... ----v
y
-----./ CONTROLLED BY INTERRUPT 

VECTOR JUMPERS: LOGIC CIRCUIT 
INSTALLED = 1 
REMOVED = a 

RANGE = 0-7748 

Figure 22-3 • DLVEl Interrupt \ketor Selection 

Baud Rate Selection 
The DLVEI allows t4e user to configure jumpers TO-T3 and RO-R3 for the 
transmit baud rate and the receiver baud rate, as shown in Table 22-3. 

Data Bit Selection 
The number of data bits being transmitted or received by the DLVEI is user­
s~ectable by installing or removing jumpers 1 and 2. The specific number of 
data bits, as controlled by the configuration of jumpers 1 and 2, is shown in 
Table 22-4. 
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18ble 22·3 • DLVEI Baud Rate Selection 

RJ R2 Rl RO 
T3 T2 Tl TO Baud Rate 

I I 50 

I I I R 75 

I I R I 110 

I I R R 134.5 

I R I I 150 

I R I R 300 

I R R I 600 

I R R R 1200 

R I I I 1800 

R I I R 2000 

R I R I 2400 

R I R R 3600 

R R I I 4800 

R R I R 7200 

R R R I 9600 

R R R R 19200 

I = jumper installed; R = jumper removed 

18ble 22-4 • DLVEI Data Bit Selection 

Jumper 2 Jumper 1 Number of Data Bits 

I I 5 

I R 6 

R I 7 

R R 8 
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• Cables and Cabinet Kits 
Connection to the peripheral device is via an optional BC05C-X* modem cable 
for EIA interface applications. The BC05C cable provides the correct connec­
tion to the 40-pin connector on the DLVEI. The peripheral device end of the 
cable is terminated with a Cinch DB25P connector that is pin-compatible with 
Bell 103, 113, 202C, 2020, and 212 modems. Connector pinning and signal 
levels conform to EIA specification RS-232C. 

* X = Length in feet. Standard length is 25 feet. 
When ordered at the same time as the system in which it is to be installed, the 
DLVEI option (model number DLVEI-DP) includes the base module (M8017), 
internal cables, and the 110 connection panel insert. 

When ordered as a system upgrade, the DLVEI option (model number 
DLVEI-M) includes the base module only. One of the following cabinet kits 
should be chosen for system installation: 

CK-DLVEI-DA For use with the BAll-MA(MB) enclosure 
CK-DLVEI-DB For use with the BA23 enclosure 
CK-DLVEI-OC For use with the H349 distribution panel 
CK-DLVEI-D3 For use with CPUs that do not have an 110 connection 

panel. Kit contains a 25-foot cable that connects the 
DLVEI-M module to the RS-232 device. 





Chapter 23 • DLVJl Four-Channel Asynchronous Serial 
Interface 

The DLVJ1 is a four-channel asynchronous serial line unit used to interface 
peripheral equipment to a Q-bus. The DLVJ1 was previously known as the 
DLVll-]. 

• Specifications 

Identification 

Size 

Power Requirements 

Bus Loads 
ac 
dc 

• Related Documentation 
Document TIde 
DLVll-] User's Guide 
DLVll-] Print Set 
DLVll-] User's Guide 

M8043 

Dual 

+ 5 V ± 5% at 1.0 A (typical) 
+ 12 V ± 3% at 025 A (typical) 

1.0 
1.0 

DLVll-] Diagnostic Documentation Kit 
Communications Mini-reference Guide 

Order Number 
EK-DLV1]-VG 
MP-00586-00 
EK-DLV1]-VG 
Z]269-RZ 
EK-CMINI-RM 
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• Configuration 
The DLVJl device and vector addressing, serial word formats, baud rates, and 
interface type are selected by installing and! or removing jumpers. Wtrewrap 
posts are provided on the module for this purpose. The module is factory-con­
figured and ready to use in most user applications. H a system requires different 
device register addresses and interrupt vectors or operations, however, the 
module can be reconfigured. The DLVJl module is factory-configured for the 
following operations: 

• Base address = 176500 

• Base vector address = 300 

• Channel 3 enabled as the console device (device addresses 177560 to 177566 
and vector addresses 60 and 64). 

• Channel 3 halt on break enabled 

• Baud rates (transmit and receive are identical): Channels 0,1, and 2 = 9600 
baud; Channel 3 = 300 baud 

• Data/parity/stop bit format (all channels): Eight data bits One stop bit No 
parity 

• Serial line signal interface levels (all channels) compatible with both EIA 
RS-232C and RS423, simultaneously (slew rate = 2 JA-s) 

Figure 23-1 gives jumper and pad locations on the DLVJl module and Table 
23-1 gives a summary of the module's factory configuration. 



CHOAND{ MO ...... 
CH1 E1A NO • ...... 

SELECTION MN11 • ..... ....... 

:OMMUNICATION 
LINE 

PARAMETERS 

{
Er.. 

CHO D ..... 
S ...... p.-

{ E~ CH1 D· .... 
S ...... 
P ..... 

{

Ef!!. 
CH2 D· .... 

S ...... 
P ..... 

{
E~ 

CH3 D ..... 
S ...... 
P ..... 

R10 
~ 

AS ...... 
A9&e'"'l 

A12 ..... 
A10.­
A11 ..... 

AB ..... 
C2 ..... 
C1 ..... 
VS~ 

01 X 

J1 J2 ..... 

~
I~§j. :~}~ .:::: 

1 • K BAUD RATE ...... 
2 • V SELECTION 

3~""""'N ....... 
L U T M 

CH1 TERM RESISTOR , 
CHO TERM RESISTOR • 
CH2 TERM RESISTOR 

'----- CH3 TERM RESISTOR 

AS ..... 
A7 •• 

VS ..... 

V7 ..... . ..... 
B X H 
"-v-" 

BREAK SELECTION 
(CHANNEL 3) 

Figure 23-1 • DLV]1 Jumper Locations 
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N2 CH3 E1A 
M2 } CH2AND 

M3 SELECTION 
N3 
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1able 23·1 • DLVJ1 Factory Configuration 

Label 
A12 
A11 
AlO 
A9 
A8 
A7 
A6 
A5 

Cl 
C2 

Standard 
Configuration 

Xto 1 
Xto 1 
Xto 1 
XtoO 
Xto 1 
R 
I 
XtoO 

Xto 1 
Xto 1 

(Break response) X to H 

V7 I 
V6 I 
V5 XtoO* 

E XtoO 
D Xto 1 
S XtoO 
p Xto 1 

Function Implemented 

This arrangement of jumpers A5-AI2 
implements the octal base device 
address 1765XX, which is the assigned 
address for channel 0 RCSR The least 
significant digit is decoded on the 
module dwing operation to address 
one of four SLU device registers as 
follows: 
X = 0, RCSR 
X = 2,RBUF 
X = 4,XCSR 
X = 6,XBUF 

These jumpers are used to enable 
channel 3 for console operation. The 
base address must be 176500, 176540, 
or 177500 for the console. 

This jumper detennines channel 3 
break response. The board is con­
figured for halt (console emulator 
mode) on break condition .. 

This arrangement of jumpers V5-V7 
implements the octal base vector of 
300 with channel 3 at 60 and 64. 

Odd parity 
8 data bits 
1 stop bit 
Parity inhibited 
These jumpers detennine the word 
fonnat used by the channel. All chan­
nels are configured the same at the 
factory. 

(continued on next page) 
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Thble 23·1 • DLVJl Factory Con6guration (Cont.) 

Standard 
Label Con6guration Function Implemented 

0 OtoN 9600 baud 
1 1 toN 9600 baud 
2 2toN 9600 baud 
3 3toT 300 baud 

These jumpers determine the baud 
rate of the serial line channel for same 
baud rate daisychain wirewraps. 

NO-3 Xto3 These jumpers determine the EIA 
MO-3 Xto3 standard compatibility of the channel. 

All channels are set at the factory to be 
compatible to both EIA RS-423 and RS-
232C simultaneously. 

RlO 22KO Channels 0 and 1, slew rate of 2 f.I.S 
(used when configured for EIA RS-
4231RS-232C). 

R23 22KO Channels 2 and 3, slew rate of 2 f.I.S 
(used when configured for EIA RS-
4231RS-232C) . 

* See interrupt vector format figure. 

Device Registers 
The DLVJl contains 16 device registers that can be addressed individually by 
the program. The four device registers provided for each of the SLU channels (0 
through 3) are 

Receive Contro1lStatus Registers 
Receive Data Buffer 
'fransmit Contro1lStatus Register 
'Ii-ansmit Data Buffer 

(RCSR) 
(RBUF) 
(XCSR) 
(XBUF) 
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Wirewrap jumpers are configured to establish the base address (BA) for the 
module. This base address is the channel 0 RCSR address. The device address 
format is shown in Figure 23-2. The remaining device addresses follow through 
16 (decimal) contiguous word addresses, as shown in Table 23-2. Note, how­
ever, that it is possible to independently dedicate the last four addresses (chan­
nel3) to a console device. When configured for console device operation, the 
channel's device register addresses will be 177560 to 177566. For console oper­
ation, the board's base address must be one of the following: 

176500 (factory-configured) 
176540 
177500 

17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

11 I 1 11 I 1 IA121 A1\ A10 I A91 AS I A7 I A61 A5 I 1 1 

\. / 
"-y-/"-y-/ I y 

BANK 7 CHANNEL REGISTER 
SELECTED (1) (DEVICE) SELECT BYTE 

SELECT t POIN 

FACTORY ,----"---,. 
CONFIGURED 00 = RCSR 
BASE ADDRESS - 1 0 1 0 1 0 I 01 = RBUF 
= 176500 '-'-----....--~/'---v---"'__y_/ 10 = XCSR !. t ~XBUF 

NOTE: 

3 WIRE WRAP POSTS 
(X, 1,0) ARE 
PROVIDED FOR 
EACH BIT. 

JUMPER X TO 1 = 1 
JUMPER X TO 0 = 0 

2 WIRE WRAP 00 = CHANNEL 0 
POSTS ARE 01 = CHANNEL 1 
PROVIDED FOR 10 = CHANNEL 2 
EACH BIT. 11 = CHANNEL 3 

JUMPER IN = 1 
JUMPER OUT = 0 

RANGE 1600008-1777708 NONEXTENDED ADDRESS 
7600008-7777708 EXTENDED ADDRESS 

Figure 23-2 • DLV]l Channel 0 RCSRAddress Format 

TER 
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18ble 23·2 • DLVJl Address Assignments (with Console Selected) 

Address Device Register Associated Vector 

Channel 0 
Module Base Address (BA) RCSR Module Base Vector (BV) 
BA+2 RBUF 
BA+4 XCSR BV+4 
BA+6 XBUF 

Channell 
BA+lO RCSR BV+lO 
BA+12 RBUF 
BA+14 XCSR BV+14 
BA+16 XBUF 

Channel 2 
BA+20 RCSR BV+20 
BA+22 RBUF 
BA+24 XCSR BV+24 
BA+26 XBUF 

Channel 3 (Console Device) 
177560 RCSR 
177562 RBUF 60 
177564 XCSR 
177566 XBUF 64 

Inte~tVectors 

Two interrupt vectors are provided for each of the four SLU channels (eight 
vectors total). The procedure for configuring the vectors is similar to that for 
configuring the base device register address; the configured base vector is the 
channel 0 receiver interrupt vector. Each interrupt vector references two word 
locations in memory. Hence, sequential vectors appear in increments of four. 

The module is factory-configured with an interrupt vector base of 300. In addi­
tion, since the module is configured for channel 3 operation as the console 
device, channel 3 will automatically have interrupt vectors of 60 and 64. The 
vector format is shown in Figure 23-3 and a summary of vector jumper configu­
rations is provided in Table 23-3. Table 23 -4 gives a list of the factory-configured 
vector assignments. 
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Interrupt priority within the DLVJ I module is structured as follows: 

Interrupt Priority Requesting Function 
1 (highest) Channel 0, receiver 
2 Channell, receiver 
3 Channel 2 , receiver 
4 Channel 3 , receiver 
5 Channel 0, transmitter 
6 Channell, transmitter 
7 Channel 2 , transmitter 
8 (lowest) Channel 3 , transmitter 

17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

NOTE: 

o 0 I 0 I V7 I v61 V5 I I I I 0 I 0 I 

FACTORY-CONFIGURED 
BASE INTERRUPT VECTOR 
ADDRESS = 300 

TWO WIREWRAP 
POSTS ARE PROVIDED 
FOR EACH BIT. 
JUMPER IN = 1 
JUMPER OUT = 0 

}_~o 

}~ 
THREE wlREWRAP } 
POSTS ARE PROVIDED 
FOR BITV5. 
JUMPER X TO 1 = 1 
JUMPER X TO 0 = 0 WITH CONSOLE 
NO JUMPER = 0 WITHOUT CONSOLE 

'--v-"'--v---J 
CHANNEL 0 = RECEIVER 
REQUESTING INTERRUPT 
INTERRUPT 1 = TRANSMITTER 
(0-3) INTERRUPT 

RANGE 0-3778 (0408 NOT ALLOWED IN CONSOLE MODE) 

Figure 23-3 • DLV]l Interrupt \ketor Format 
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Thble 23-3 • Summaty ofDLVJl Vector Jumper Configurations 

Label Logicall Logical 0 

V7 Jumper installed Jumper removed 

V6 Jumper installed Jumper removed 

V5 Jumper installed between 
pins X and 1 

Console not selected: jumper 
removed. 
Console selected: jumper 
installed between pins X 
andO. 

Table 23-4 • DLVJl Factory-Con6gured Vector Assignments 
(with Console Selected) 

Standard Address Interrupt Vector 

300 [Module Base Vector (BV)] Channel 0, receiver 

304 (BV+4) Channel 0, transmitter 

310 (BV+ 10) Channell, receiver 

314 (BV + 14) Channell, transmitter 

320 (BV+20) Channel 2 , receiver 

324 (BV+24) Channel 2, transmitter 

60 Channel 3 , receiver 

64 Console Selected Channel 3 , transmitter 

Character Fonnats 
Each of the four channels can be configured independently for various charac­
ter formats. When a character format is configured (by wirewrap jumpers) for a 
channel, both the transmitter and receiver use the same format. The character 
can contain 

7 or 8 data bits 
1 or 2 stop bits 
Buity or no parity 
Even or odd parity 

Configuration instructions for determining the character formats of each chan­
nel are shown in Table 23-5. 
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Baud Rates 
Each channel can be configured for baud rates ranging from 150 to 38,400 bits 
per second. One baud rate clock input wirewrap pin is provided for each chan­
nel (0 through 3). Both the transmitter and receiver for a given channel must 
operate at the same baud rate; split baud rate operation cannot be configured. 
Configure baud rates by connecting a jumper from the appropriate baud rate 
generator output wirewrap pin to the clock input pin of the channel. One 
jumper is required for each channel. When configuring the same baud rate for 
more than one channel, the wirewrap pins can be daisychained. Table 23-6 lists 
the possible baud rates for each channel and their associated labels. 

Table 23-5 • DLVJl Character Format Jumpers 

Label Channel Wuewrap Connection Comments 
Aumnder XroO Xrol 

D Number of 
data bits 

S Number of 
stop bits 

P Parity inhibit 

E Even parity 
enabled 

7 bits 

1 bit 

Parity genera-
tion and detec-
tion enabled 

Odd parity 
expected 

8 bits 

2 bits 

Parity bit 
deleted; parity 
error = 0 

Even parity 
expected 

LSBtrans-
mitted first 

OnlywhenP 
=0 

Table 23-6 • DLVJl Baud Rate Generator Outputs 

Label Baud Rate (Bits/Second) 

U 150 

T 300 

V 600 

vv 1200 

Y 2400 

L 4800 

N 9600 

K 19200 

Z 38400 
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Console Device Selection 
Channel 3 of the DLVJl module can be dedicated independendy for console 
device operation. To accomplish this, the console-select jumpers must be con­
figured properly. Table 23-7 gives channel 3 configuration instructions. When 
configured for console operation, the device addresses are 177560 to 177566 
and the interrupt vectors are 60 and 64. . 

Thble 23·7 • SUIDIII8IY.ofDLVJl Console Selection Jumper Con6gurations 

Label Console Selected Console Not Selected 

Cl Install jumper from X to 1. Install jumper from X to o. 
C2 Install jumper from X to 1. Install jumper from X to o. 

Break Response 
Channel 3 may be configured to either bootstrap, halt (console emulator 
mode), or have no response to a receive break condition. A bootstrap response 
causes the processor to execute the bootstrap program starting at the memory 
location defined by the powerup mode jumpers of the processor. A halt 
response causes the processor to halt and the console octal debugging tech­
nique (DDT) microcode to be invoked. Configuration instructions are give·. h 
Table 23-8. 

Table 23-8 • SummaryofDLVJl Channel 3 Break Operation Jumpers 

Break Response Jumper Connection 

Boot* Install jumper between X and B. 

Halt Install jumper between X and H. 

No Response No jumper installed. 

* Do not send continual breaks to a system so configured because it will cause continued 
reinitialization of any device on the bus. 
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Peripheral Interface Configuration 
Each of the channels can be independendy configured for serial line signal com­
patibility with EIA RS-423 (simultaneously RS-232C), RS-422, or 20 rnA current 
loop d'=Vices. Configuration instructions for each of the standards are listed in 
Table 23-9. Table 23-10 is used in conjunction with Table 23-9 when configuring 
EIA RS-423 (RS-232C-compatible) slew rates. 

1able 23-9 • Summary of DLVJl Serial Channel Signal Level Configurations 

Serial Channel 
Signal Level 
Modifiers 

MO-3Jumper 

NO-3Jumper 

Termination 
Resistor (one per 
channel) 

Wave-Shaping 
Resistor (one per 
channel pair; 

EIARS-422 

Connect X and 2 

Connect X and 2 

Install a 100-0, 
~-W, nonwire 
wound, 
fusible resistor 

Not required 

channd pair 0 and 
1;2 and 3) 

FuseFl Not required 

EIARS-232C 
andRS-423 20 rnA Current Loop 

Connect X and 3 Connect X and 3 

Connect X and 3 Connect X and R 
for program-
controlled paper 
tape reader 

No resistor No resistor 
installed installed 

Install resistor Install 22-KO 
from Table 23-10 nonwire wound 
(~-W non wire resistor 
wound) 

Not required Install 2.0 A pico fuse 
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1Sble 23·10 • EIA RS423 and RS-232C Slew Rate Resistor Values 

Baud Rate RI0orR23 

38400 22K!l 

19200 51K!l 

9600 120K!l 

4800 200K!l 

2400 430K!l 

1200 820K!l 

600 lM!l 

300 IM!l 

150 lM!l 

110 IMO 

• Cables and Cabinet Kits 
Cables currently available to mate with the 2 x 5 pin amp connector on the 
DLVJ1 are listed below. 

BC20N-05 5-ft EIA RS-232C null modem cable to interface directly 
with an EIA RS-232C terminal (2 x 5 pin amp female to RS-
232C female) 

BC2lB-05 

BC20M-50 

5-ft EIA RS-232C modem cable to interface with modems 
and acoustic couplers (2 x 5 pin amp female to RS-232C 
male) 

50-ft EIA RS-422 or RS-423 cable for high-speed transmis­
sion (192 Kbaud) between two DLVJ1s (2 x 5 pin amp 
female to 2 x 5 pin amp female) 

When ordered at the same time as the system in which it is to be installed, the 
DLVJl option (model number DLVJI-LP) includes the base module (M8043), 
internal cables and the 110 connection panel insert. 

When ordered as a system upgrade, the DLVJl option (model number DLVJl­
M) includes the base module only. One of the following cabinet kits should be 
chosen for system installation: 

CK-DLVJl-LA For use with the BA11-MA(MB) enclosure 
CK-DLVJI-LB For use with the BA23 enclosure 
CK-DLVJl-LC For use with the H349 distribution panel 
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The DZQ 11 is an asynchronous multiplexer that provides an interface between 
a Q-bus processor and four asynchronous serial data communication lines. It is 
functionally equivalent to and software-compatible with the DZVll option. 

• Specifications 

Identification M3106 

Size Dual 

~wer Requirements + 5 Vdc, 1.1 A (typical) 
+ 12 Vdc, 0.24 A (typical) 

Bus Loads 
ac 
dc 

1.5 
1.0 

Nonstandard Environmental Specifications 
Storage temperature O°C to 66°C (32°F to 151°F) 

• Related Documentation 

Document TIde 
DZQll Asynchronous Multiplexer User's Guide 
DZQll Asynchronous Multiplexer Maintenance Card 
DZQll Asynchronous Multiplexer Technical Manual 
Field Maintenance Print Set 
DZVll Diagnostic Documentation Kit 
Communications Mini-reference Guide 

• Configuration 

Order Number 
EK-DZQll-UG 
EK-DZQl1-MC 
EK-DZQll-TM 
MP-01795-00 
ZJ251-RZ 
EK-CMINI-RM 

The DZQll is configured by means of 13 jumpers and two lO-position 
switchpacks. Figure 24-1 shows the locations of these jumpers and switches. 
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Figure 24-1 • DZQll Jumper and Switch Locations 
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Device Address 
The DZQ 11 contains six addressable registers. Table 24-1 lists these registers 
and their related DZQ 11 addresses. The device address of the DZQ 11 is that 
address assigned to the control and status register. 

18ble 24-1 • DZQll Standard Address Assignments 

Register Mnemonic Address* 

Control and Status Register CSR(RIW) 76XXXO 

Receiver Data Buffer RBUR(R-O) 76XXX2 

Line Parameter Register LPR(W-O) 76XXX2 

'fransmitter Control Register TCR(RIW) 76XXX4 

Modem Status Register MSR(R-O) 76XXX6 

'fransmit Data Register IDR(W-O) 76XXX6 

* XXX is selected in agreement with the floating device address system. 

The DZQll device address is selected from the floating address space (from 
760010 to 763776). The 10-position switchpack, E28, is used to configure the 
module to its assigned address, as shown in Figure 24-2. Note that when a 
switch is closed (ON), a binary 1 is encoded for the corresponding address bit; 
when a switch is open (OFF), a binary 0 is encoded. 
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-MSB LSB 

16 15 14 13 12 111 1 10 I 9 1 8 I 7 I 6 I 5 I 4 I 3 2 1 0 

1 1 1 1 SWITCHES 0 0 0 

SWITCH E2& E28 E28 E28 E28 E28 E28 E28 E28 E28 DEVICE 
NUMBER 1 2 3 4 5 6 7 8 9 10 ADDRESS 

17760000 

ON 17760010 

ON 17760020 

ON ON 17760030 

ON 17760040 

ON ON 17760050 

ON ON 17760060 
ON ON ON 17760070 

ON 17760100 

ON 17760200 

ON ON 17760300 

ON 17760400 

ON ON 17760500 

ON ON 17760600 
ON ON ON 17760700 

ON ON ON ON ON ON ON 17763760 
ON ON ON ON ON ON ON ON 17763770 

ON = SWITCH CLOSED TO RESPOND TO A LOGICAL 1 ON THE BUS 

Figure 24-2 • DZQll Device Address Selection 

Vector Address 
The DZQll is assigned a vector address in the floating vector space (from 300 
to 774). The first six switches of the lO-position switchpack, E13, are used to 
configure the module to its assigned vector address, as shown in Figure 24-3. 
Note that when a switch is closed (ON), a binary 1 is encoded for the corre­
sponding address bit; when a switch is open (OFF), a binary 0 is encoded. 



24-5 

MSB LSB 

15 14 13 12 11 10 9 81716151413 2 1 0 

0 0 0 0 0 0 0 SWITCHES 1/0 0 0 

SWITCH E13 E13 E13 E13 E13 E13 VECTOR 
NUMBER 1 2 3 4 5 6 ADDRESS 

ON ON 300 
ON ON ON 310 
ON ON ON 320 
ON ON ON ON 330 
ON ON ON 340 
ON ON ON ON 350 
ON ON ON ON 360 
ON ON ON ON ON 370 

ON 400 

ON ON SOO 

ON ON 600 

ON ON ON 700 

ON ON ON ON ON 760 
ON ON ON ON ON ON 770 

ON = SWITCH CLOSED TO PRODUCE A LOGICAL 1 ON THE BUS 

Figure 24-3 • DZQ 11 \.i>ctor Address Selection 

Test Switch (E13-8) 
Switch 8 of the vector selection switchpack, E13, is a test switch used to discon­
nect the DZQll oscillator from all circuitry. This switch must be in the ON 
position before installation. 

Break Character Response 
Switches 9 and 10 of the vector selection switchpack, E13, control the DZQll 's 
response to a BREAK character received on line 3. There are three valid 
responses- halt, boot, and no response. See Table 24-2. 
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Table 24-2 • DZQll Break Character Response Options 

E13-9 E13-10 Response to BREAK 

OFF OFF No response 

ON OFF Causes processor to halt 

OFF ON Causes processor to reboot 

ON ON (illegal configuration) 

Modem Control 
There are eight jumpers used for modem control on the DZQ 11 The jumpers 
labeled WI to W4 connect the Data Terminal Ready (DTR) circuit to the 
Request to Send (RTS) circuit. This allows the DZQll to assert both D1R and 
RTS when using modems that need control of RTS. These jumpers must be 
installed for running the cable and external diagnostic programs. 

The four jumpers W5 to W8 connect the Forced Busy (FB) circuits to the RTS 
circuits. When these jumpers are installed, asserting an RTS circuit also places 
an ON or BUSY level on the corresponding FB circuit. Jumpers W5 to W8 are 
normally cut out unless they are needed by the modems used. Table 24-3 shows 
the jumper line assignments. 

Table 24-3 • DZQll Modem Control Jumper Configuration 

Jumper Connection Line 

WI DTRtoRTS 3 

W2 DTRtoRTS 2 

W3 DTRtoRTS 

W4 DTRtoRTS 0 

W5 RTStoFB 3 

W6 RTStoFB 2 

W7 RTStoFB 1 

W8 RTStoFB 0 

Baud Rate Jumpers 
The DZQll is factory-configured for software selection of standard baud rates 
up to 9600 baud. Using jumpers W9 through W13, the user can configure the 
module for software selection of other, nonstandard baud rates. Refer to the 
DZQll Asynchronous Multiplexer User's Guide for more information. 
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• Cables, Connectors, and Cabinet Kits 
The basic DZQll option (DZQII-M) can be supplied with one of five cabinet 
kits for installation into different systems: 

1. CK-DZQll-DA (21-inch cable)-for use in PDP-1l/23S 

2. CK-DZQll-DB (12-inch cable)-foruse in MicroIPDP-ll 

3. CK-DZQll-DC (30-inch cable)-for use in PDP-1l/23-PLUS 

4. CK-DZQll-DF (36-inch cable)-for use in PDP-1l/73 

5. CK-DZQll-D3 unshielded option (BCllU-25 cable) 

The first four cabinet kits are almost identical except for the length of the flat 
ribbon cables, and the addition of an adapter plate in the CK-DZQ II-DC. They 
are made up of the following: 

• BC05L-xx cable 

• H325 line-loopback connector 

• The distribution panel- 70-19964-00 

• Mounting bolts and washers for the distribution panel. 

Note 

The distribution panels provide noise filtering and static dis­
charge protection on the communications lines. The -DC version 
has an adapter plate that allows the panel to be mounted in the 
PDP-1l/23-PLUS. 
BC05L-xx cables are supplied in different lengths for each kit as pre­
viously specified. 

The CK-DZQ I1-D3 cabinet kit is a cable assembly made up of four cables, with 
D-type connectors at one end, and the other end connected to a socket that fits 
in the module connector. This kit does not provide noise filtering or static dis­
charge protection on the communications lines. 

The connections from the DZQll use 25-pin, male, subminiature, D-type con­
nectors as specified for RS-232C. 
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The DZVll is an asynchronous multiplexer interface module that connects the 
Q-bus with up to four asynchronous serial data communications channels. 

• Specifications 

Identification M7957 

Size Quad 

Power Requirements + 5 Vdc ±5% at 1.15 A (typical) 
+ 12 Vdc ±3% at 0.39 A (typical) 

Bus Loads 
ac 
dc 

3.9 
1.0 

Interface EIA standard RS-232C 

• Related Documentation 
Document TIde 
DZVll QMA Asynchronous Multiplexer Technical 
Manual 
DZVll QMA Asynchronous Multiplexer User}s 
Guide 
DZVll QMA Field Maintenance Print Set 
DZVll Diagnostic Documentation Kit 
Communications Mini-reference Guide 

• Configuration 

Order Number 
EK-DZVQM-TM 

EK-DZVQM-UG 

MP-00462-00 
ZJ251-RZ 
EK-CMINI-RM 

The DZVll is configured by means of 16 wirewrap jumpers and two 
switch packs, as shown in Figure 25-1. 
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• NOTES 
JUMPERS W9, W12, W13, W14, W1S, AND W16 ARE REMOVED ONLY FOR MANUFAC­
TURING TESTS. THEY SHOULD NOT BE REMOVED IN THE FIELD. 

JUMPERS W10 AND W11 MUST REMAIN INSTALLED WHEN THE MODULE IS USED IN 
A BACKPLANE THAT SUPPLIES O-BUS SIGNALS TO THE C AND D CONNECTORS 
OF THE DZV11 (SUCH AS THE H9270). WHEN THE MODULE IS USED IN A BACK· 
PLANE THAT INTERCONNECTS THE C AND D SECTIONS TO AN ADJACENT MODULE, 
JUMPERS W10 AND W11 MUST BE REMOVED. 

Figure 25-1 • DZVl1 Module Layout 

Device Address Selection 
The DZVll is software-controlled by six device registers, listed in Thble 25-l. 
The device address is the address assigned to the control and status register 
(CSR). The DZVll device address must be selected from the floating address 
space (760010 to 763776) and is configured by setting the rocker switches of 
switchpack E30, The switch to address bit assignments are shown in Figure 
25-2, The DZVll is factory-configured for a device address of 760010, 
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Register Mnemonic Address* 

Control and Status Register CSR(RIW) 76XXXO 

Receiver Data Buffer RBUF(R-O) 76XXX2 

Line Parameter Register LPR(W-O) 76XXX2 

'fransmitter Control Register TCR(RIW) 76XXX4 

Modem Status Register MSR(R-O) 76XXX6 

'fransmit Data Register TDR(W-O) 76XXX6 

* XXX = Selected in accordance with floating-device address scheme. 

FACTORY 
CONFIGURATION 
CSR 160010 

1 = SWITCH ON 
o = SWITCH OFF 

o 0 000 0 0 001 

! ! ! ! ! ! ! ! ! ! 
2 3 4 5 6 7 B 9 10 SWITCH 

\. / 
y 

SWITCHES E30 

Figure 25-2 • DZVll Device Address Selection 

Intenupt Vector Selection 

25-3 

The DZVll interrupt vector address must be selected from the floating vector 
space (300 to 774) and is configured by setting the rocker switches of 
switchpack £2. The switch to address bit assignments are shown in Figure 25-3. 
The DZVll is factory-configured for an interrupt vector of 300. 

BITS 15 14 13 12 11 10 9 B 7 6 5 4 3 2 1 0 

VECT~~~~~RESS I 0 I 0 I 0 I 0 I 0 I 0 I 0 I VB I V71 V61 V51 V41 V31 0 I 0 I 0 I 
FACTORY 
CONFIGURATION 

= 300 

1 = SWITCH ON 
2 = SWITCH OFF 

l l l l l l 
o 1 1 0 0 0 

! ! ! ! ! ! 
1 234 5 6 

\ / 
y 

SWITCHES E2 

Figure 25-3 • DZVll Interrupt ~ctor Selection 
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• MODEM CONTROL 
There are eight jumpers on the DZVll used for modem control. Jumpers WI 
and W4 connect Data Terminal Ready (DTR) to Request To Send (RTS). This 
allows the DZVII to assert both DTR and RTS when using a modem that 
requires the control ofRTS. These jumpers must be installed to run the external 
cable and test diagnostic programs. Jumpers W5 through W8 connect the 
forced-busy (FB) leads to the request-to-send (RTS) leads. When these jumpers 
are installed, the assertion of an RTS signal places an ON or BUSY signal on the 
corresponding forced-busy lead. Forced-busy jumpers W5-W8 are normally 
removed unless they are required for the modem. These modem control 
jumpers are listed in Table 25-2. 

Table 25-2 • DZVll Modem Control Jumpers 

Jumper Connection Line 

WI DTRtoRTS 3 

W2 DTRtoRTS 2 

W3 DTRtoRTS I 

W4 DTRtoRTS 0 

W5 RTSto FB 3 

W6 RTStoFB 2 

W7 RTSto FB I 

W8 RTSto FB 0 

• BUS SIGNALS 
Jumpers WlO and Wll must remain installed when the module is used in a 
QIQ-type backplane (such as the H9270) that supplies Q-bus signals to the CD 
connectors. When the module is used in a Q/CD-type backplane (such as the 
H9273) that uses the CD interconnect scheme, jumpers WlO and WI1 must be 
removed. (See Chapter 52 for a discussion of QIQ and Q/CD backplanes.) 

• TESTING 
Jumper W9 and jumpers W12 through.W16 are only removed for manufactur-
ing test purposes. These jumpers should not be removed by the user. 
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• Cables, Connectors, and Cabinet Kits 
The DZVll interface module comes with a BCllU-25 interface cable and two 
accessory test connectors (H329 and H325). The H320 connector permits a 
staggered loopback. The H325 connector is used with the BC 11 U cable to pro­
vide the single-line loopback. 

When ordered at the same time as the system in which it is to be installed, the 
DZVll interface option (model number DZVII-DP) ineludes the base module 
(M7957), internal cables, and the 110 connection panel insert. 

When ordered as a system upgrade, the DZVll interface option (model 
number DZVII-M) includes the base module only. One of the following cabinet 
kits should be chosen for system installation: 

CK-DZVII-DA For use with the BAll-MA(MB) enclosure 
CK-DZVII-DB For use with the BA23 enelosure 
CK-DZVll-DC For use with the H349 distribution panel 
CK-DZVll-D3 For use with CPUs that do not have an 110 connection 

panel. Kit contains a 25-ft cable that connects the 
DZVII-M module to four RS-232 devices. 





Chapter 26 • KMVII-A Programmable Communications 
Controller 

The KMV11-A is a medium-speed programmable data communications inter­
face for Q-bus based systems. It is available in three options, as listed below. 

KMVll-AA Single communications line with an RS-232C (V.23) 
compatible interface 

KMV11-AE Single communications line with an RS-422A (V. 11) 
interface 

KMVII-AF Single communications line with an RS-423A (V. 10) 
interface 

• Specifications 

Identification 

Size 

Power Requirements 

Bus Loads 
ac 
dc 

• Related Documentation 

M7500 

Quad 

+5 Vdc at2.6A 
+ 12 V dc at 0.2 A 

3.0 
1.0 

Document TIde Order Number 
KMVll Programmable Communications Controller EK-KMVII-TM 
Technical Manual 
KMVll Programmable Communications Controller 
User's Guide 
KMVl1 Field Maintenance Print Set 
RXO 1 Diagnostic Kit 
Communications Mini-reference Guide 

• Configuration 

EK-KMV11-UG 

MP-01173-00 
Z]360-PY 
EK-CMINJ-RM 

The KMVI1-A base module is configured with fourteen wirewrap jumpers and 
three switchpacks. The locations of these jumpers and switch packs are shown 
in Figure 26-1; Table 26-1 lists their functions and factory configurations. 
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~ W14 

B 
W15 

W2 
c::J-

W12 ~ 
c=!-

[§] 
W13 W10 W9 W7 W4 

B c=!-BB B 
W11 W8 W6 W3 

Figure 26-1 • KMV11-A Jumper and Switch Locations 

Thble 26-1 • KMVll-AJumper and Switch Functions 

Jumpers/Switches Function 

F29 (Sl-S9) These switches are used to configure the device 
address. The module is factory-configured for a 
device address of 776020. 

E13 (SI-S7) 

F29 (SlO) 
En (S8) 

These switches are used to configure the vector 
address. The module is factory-configured for a 
vector address of 320. 

These two switches are used to enable or disable 
the module self-test feature. They are factory-con­
figured for one-pass self-test at powerup. 

(continued on next page) 
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Table 26-1 • KMVll-AJumper and Switch Functions (Cont.) 

Jumpers/Switches 

W3, W4, W7-WlO 

W6 

Wll andW13 

W2 

W12 

E85 (51-510) 

W15 

W14 

Device Address Switches 

Function 

These jumpers are used to enable or disable the 
extended address lines < 16:21> on the Q-bus. 
They are all factory-installed, thereby enabling the 
address lines. 

This jumper is used to connect or disconnect the 
BDCOK signal from the Q-bus. It is factory­
removed, thereby disconnecting the signal. 

These two jumpers are installed to provide bus 
grant continuity signals in the C and D connectors 
of the backplane. They are factory-installed. 

This jumper is used to enable or disable the DMA 
clock. It is factory-installed to enable the clock. 

This jumper is used to enable or disable the 
microprocessor clock. It is factory-installed to 
enable the clock. 

These switches are used to select the type of inter­
face. They are factory-configured according to the 
KMV11 option chosen. 

This jumper is used to enable or disable pennanent 
assertion of the carrier detect signal. It is factory­
removed to disable this feature. 

This jumper is used to connect the terminal-in-selV­
ice signal to the turn-around connector during 
loopback testing. It is factory-removed for nonnal 
operation. 

The KMV11-A is controlled via eight contiguous control and status registers. 
The device address of the module is the address assigned to the first of these 
eight registers. The KMVll-A device should be selected from the floating 
address space and configured on the module using switches 51 through 59 of 
switchpack £29, as shown in Figure 26-2. A switch in the ON position encodes 
a logical 1 in the corresponding address bit; a switch in the OFF position 
encodes a logical o. The KMVll-A is factory-configured with a device address 
of 760020. 
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SWITCH PACK E29 SWITCHES 1 TO 9 

MSB LSB 

15 o 

SWITCH PACK E29 o 0 0 0 

Figure 26-2 • KMVII-A Device Address Selection 

Interrupt Vector Address Switches 
The KMVII-A can generate one interrupt and therefore requires one interrupt 
vector. The vector address should be assigned within the floating vector space 
and configured on the module using switches SI through S7 of switchpack E13, 
as shown in Figure 26-3. A switch in the ON position encodes a logical 1 in the 
corresponding address bit; a switch in the OFF position encodes a logical O. The 
KMVI1-A is factory-configured with a vector address of 320. 

SWITCH PACK E13 SWITCHES 1 TO 7 

MSB LSB 

15 14 13 12 11 10 9 I 8 I 7 I 6 I 5 I 4 I 3 2 1 0 

0 0 0 0 0 0 SWITCH PACK E13 0 0 0 

SWITCH S7 I S6 I S5 I S4 I S3 I S2 I Sl 

Figure 26-3 • KMVII-A \ketor Address Selection 

Self-test Switches 
The remaining switches in switchpacks E13 and E29 are used to select the 
desired type of self-test to be used by the KMVII-A. The configuration of these 
switches is listed in Table 26-2. 

Table 26-2 • KMVll-A Self-lest Switch Configuration 

En (SS) E29 (SlO) Self-test Option 

ON ON 

ON OFF 

OFF OFF 

OFF ON 

Self-test disabled 

Self-test started via CSR command or 
at power-up; one pass 

Self-test started manually; endless loop 

Extended self-test; endless loop 
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Extended Address Jumpers 
Jumpers W3, W4, and W7 through WlO are normally installed to allow 
extended addressing on Q-bus lines BDAL <16:21>. They should only be 
removed when the extended address lines (SPARE lines in older Q-bus configu­
rations) are in conflict with existing signals on those lines. 

BDCOKJumper 
Jumper W6 is used to connect or disconnect the BOCOK signal from the Q-bus. 
This jumper should not be installed since the use of the BOCOK signal is not 
supported by the KMV11-A 

Bus Continuity Jumpers 
Jumpers W11 and W13 are used to provide bus grant signal (BIAK and BDMG) 
continuity across the C and D connectors. They should be installed when the 
KMVll-A module is installed in a Q/Q-type backplane, and removed when the 
module is installed in a Q/CD-type backplane (see Chapter 52). 

Factory Test Jumpers 
Jumper W2 (DMA clock) and jumper W12 (microprocessor clock) are factory 
test jumpers and should remain installed for normal KMV11-Aoperation. 

Modem Signal Switches and Jumpers 
Switches SI through S8 of switchpack E85 are used to select the desired com­
munications interface. Table 26-3 lists the configurations of these switches; all 
other configurations are illegal. 

Setting switch S9 of E85 to the ON position connects pin 29 of the connector 
assemblies to CCITf 107-. It should be set to the OFF position only when the 
modem connects a different signal to this pin. 

Setting switch S10 ofE85 to the ON position connects pin 2 of the connector 
assemblies to CCITf 112. It should be set to the OFF position only when the 
modem connects a different signal to this pin. 

Installing jumper W15 permanently asserts ccrn 109 (Carrier Detect). This 
jumper should normally be removed. 

Installing jumper W14 connects pin 28 of the connector assemblies to the Ter­
minal in Service modem signal. This signal is not used by most modems, but is 
required for loopback testing using the H3251 turn-around connector. It 
should be removed only when the modem connects a different signal to pin 28. 
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Table 26-3 • KMVll-A Interface Switches 

Interface Sl S2 S3 S4 S5 S6 S7 S8 

RS-422A ON ON ON ON OFF OFF OFF OFF 

RS-423 OFF OFF OFF OFF ON ON ON ON 

RS-232 OFF OFF OFF OFF ON ON ON ON 

Note 

All other switch configurations are illegal. 

• Cables and Connectors 

To install modem cable assemblies properly, the H349 bulkhead connector 
panel with unoccupied slots J12, J13, J14, or J15 should be available. Other­
wise, the cable assembly may be screwed directly to the vertical cabinet mount­
ing rails, selecting a proper location where the EIA spaced holes of the 
mounting rails match the holes of the connector assembly. 

The KMVl1 options come with the following cables and connectors: 

KMV11-AA BC55H RS-232 cable assembly 
H325 Cable turn-around connector RS-232 

KMV11-AE BC55U RS-422 cable assembly 
H3251 Cable turn-around connector RS-449 

KMVII-AF BC55P RS-423 cable assembly 
H3251 Cable tum-around connector RS-449 

Before installing the BC55H, BC55U, or BC55P, verifY and configure the appro­
priate modem lead jumpers, as listed in '!able 26-4. 
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/;

FUTURED 

I r X.21 BIS 

/ iX.20BIS 

It It jj1111i1/tjlJjlil:1I d ~~0~&~l.cVlV~cv~cvcv ~ I ~ <to 9 s::5 ~ IV <i5 IV ~.~.~.~. d o· o· c:v • ~. 
~ ~ ~ ... IV IV~~qjqjt::t::t::t:: :::::: ~ tP t:: 

; ~~ ~rv,j,jIll.::t~~Q~Q~gggglll ~ ~ g 
23 Wl IN IN IN IN IN IN IN IN IN CH SR 111 
21 W2 IN IN CG sa 110 
11 W3 IN IN IN SF 126 
23 W4 CI SF 112 
16 W5 IN IN IN IN IN IN IN IN IN IN SBB SRD 119 
14 W6 IN IN IN IN IN IN IN IN IN IN SBA SSD 118 
12 W7 IN IN IN IN IN IN IN IN IN IN SCF SRR 122 
21 W8 IN IN IN RL 140 
4 W9 IN IN IN IN IN IN IN IN IN IN IN IN IN IN CA RS 105 
15 Wl0 IN IN IN IN IN IN IN IN IN IN DB ST 114 
17 Wll IN IN IN IN IN IN IN IN IN IN DO RT 115 
18 W12 IN IN IN LL 141 
19 W13 IN IN IN IN IN IN IN IN IN IN SCA SRS 121 

W14 NOT NORMALLY INSTALLED 
25 W15 IN IN IN TM 142 
24 W16 IN IN IN IN IN IN IN IN DA TT 113 
25 W17 IN SB 117 
24 W18 IN SS 116 
13 W19 IN IN IN IN IN IN IN IN IN IN SCB SCS 121 
25 W20 MAKE BUSY 
1 W21 IN IN IN IN IN IN IN IN IN AA 101 
2 BA SO 103 
3 BB RD 104 
5 CB CS 106 
6 CC OM 107 
7 AB SG 102 
8 CF RR 109 
20 CD TR 108 
22 CE IC 125 

Once the module has been tested successfully, install modem or null modem 
cables as required by the application. Standard modem cables for use with the 
KMVll-A are listed below. 

Interface Cable 
RS-232C BC05D-25 

RS423A ~C55D-33 

RS422A BC55D-33 

Description 
75 meters (25 feet); connects the 
modem to 25-pin cinch connector on 
the BC55H cable assembly 
10 meters (33 feet); connects the 
modem to 37-pin cinch connector on 
the BC55P cable assembly 
10 meters (33 feet); connects the 
modem to 37-pin cinch connector on 
the BC55U cable assembly 
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I 





Chapter 27 -Introduction to Synchronous Communications 
Interfaces 

Digital offers five different synchronous communications interfaces for inter­
connecting Q-bus systems with other local or remote computer systems. 

- DEQNA Ethernet Q-bus Network Controller 

The DEQNA is a high-performance synchronous communications controller 
that connects Q-bus systems to Ethernet local area networks (LANs).1t is sup­
ported under DECnet Phase IV software and provides Ethernet data link layer 
functions, as well as a portion of the physical channel functions. The DEQNA 
allows communications with up to 1,023 addressable devices using direct mem­
ory access (DMA) data transfers at a rate of up to 10 Mbits per second. The 
DEQNA supports both 18- and 22-bit Q-bus addressing. 

- DMVII Synchronous Controller 

The DMVII is an intelligent synchronous line controller that provides high­
speed communications for Q-bus systems in distributed networks. There are 
four DMVl1 options supporting four different interfaces - EIA RS-232C, EIA 
RS-423A1449, CCITT V.35, and integral modem. Using DMA transfers, the 
DMV11 can operate at speeds up to 56 Kbits per second. It implements the 
Digital Data Communications Message Protocol (DOCMP) in either point-to­
point or multipoint mode. In multipoint mode, it supports up to 12 tributaries 
and one control station. The DMVll is compatible with Digital's family of 
modems and with Bell 200 series modems or their equivaJents. 

- DPVll Serial Synchronous Line Interface 

The DPVll is a single-line programmable synchronous interface that provides 
local or remote interconnection between Q-bus systems and other computer 
systems using either the EIA RS-232C/CCITT V.28 or V.ll interface. It operates 
at speeds of up to 56 Kbits per second at half- or full-duplex with full modem 
control. The DPV11 is programmable for either byte-oriented protocols 
(DDCMP or BISYNC) or bit-oriented protocols (SDLC or HDLC). It is compati­
ble with Digital's family of modems and with the Bell 200 series modems or 
their equivalents. 
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• DUVll Synchronous Line Interface 

The DUVll line interface is a buffered, program-controlled, single-line com­
munications interface used to establish a data communications line between 
any Q-bus system and a Bell 200 series synchronous modem or equivalent. The 
DUV 11 is fully programmable with respect to sync characters, character length, 
and parity selection. It provides serial-to-parallel and parallel-to-serial data 
communications, buffers TTL-to-EIA and EIA-to-ITL voltage levels, and pro­
vides half- or full-duplex modem control. 

• KMVII-A Programmable Communications Controller 

The KMVl1-A is a high-performance direct memory access single-line 
programmable communications controller that provides interconnection 
between Q-bus systems and other computer systems or devices. It supports the 
EIA RS-232c!CCIITV.28, EIA RS-422/CCIIT V.ll, and EIA RS-423/CCITT V. 10 
interfaces. The KMVl1-A uses the Micro/TIl processor to perform user­
defined communications functions and can be programmed to operate in either 
synchronous or asynchronous modes. In synchronous mode it is capable of 
communications speeds up to 64 Kbits per second. The KMVII-A also provides 
full modem support of Digital's family of modems, the Bell 200 series or 
equivalent, and European PPI'-approved modems. 
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The DEQNA Q-bus data communications controller interfaces Q-bus proces­
sors to the Ethernet local area network. 

• Specifications 

Identification 

Size 

Power Requirements 
DEQNA 

H4000 'fransceiver 

Bus Loads 
ac 
dc 

Operating Mode 

Data Format 

Ethemet Data Rate 

M7504 

Dual 

+ 5 Vdc, 3.5 A (typical) 

+ 12 Vdc, 0.5 A (typical) 

2.2 
0.5 

Half-duplex (nonloopback) 

Manchesterencoded,serUd 

10 Mbits per second 

Note 

In addition to the above, the DEQNA meets Ethernet Specifica­
tion, version 2.0, requirements. 

Nonstandard Environmental Specifications 

Operating Temperature 

• Related Documentation 
Document Tttle Order Number 
H4000 Ethernet 'fransceiver Field Maintenance Print Set MP-01369 
H4000 Ethernet Transceiver Technical Manual EK-H4000-TM-PRE 
The ETHERNET, A Local Area Network, Data Link AA-K759A-TK 
Layer, and Physical Layer Specifications 
Introdudion to Local Area Networks 
DEQNA User's Guide 
Ethernet Installation Guide 

EB-22714-18 
EK-DEQNA-UG 
EK-ETIIER-IN 
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• Configuration 
The DEQNA module is configured with three jumpers, WI through W3. The 
location of these jumpers is shown in Figure 28-1. 
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LEOs TEST POINT 1 

t:1 W3 

D W1 

D 
STATION 

CJ ADDRESS 0 PROM 

D~D 
W2 

Figure 28-1 • DEQNAJumper Locations 
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Device Address Assignment (Wl) 
Each DEQNA is assigned a block of eight words on the I/O page, used as regis­
ters, and available for user program control. The base address of this 8-word 
block is the device address. The DEQNA is factory-coI1figured with jumper WI 
in the first position, assigning the module a device address of 17774440. IT the 
module being installed is the second of two DEQNAs installed in the system, 
jumper WI must be removed, thereby assigning the module a device address of 
17774460. 

Bus Request Hold-offTuner (W2) 
With jumper W2 removed the bus request hold-off timer is enabled. This pro­
vides "fair" access to all DMA devices using the Q-bus. The module is shipped 
with this jumper removed; it should not be installed except in unusual 
circumstances. 

Sanity Tuner (W3) 
Jumper W3 controls the module's "sanity" timer. The timer is enabled and peri­
odically reset by the.host software. H the host fails to reset the timer, causing the 
timer to time out, a system reboot is triggered. 

The DEQNA is factory-configured with jumper W3 installed, disabling the san­
ity timer. To enable the timer, remove jumper W3. 

• Cables and Cabinet Kits 

The DEQNA physically and electrically connects to the Ethernet Coaxial Cable 
via Ethernet transceiver cables (BNE3C or BNEJA series) and an H4000 
Ethernet 'Ii-ansceiver or a Local Network Interconnect (DELNI). The trans­
ceiver cable can be a maximum of 45 meters (148 feet) in length for the BNE3x 
series cable or 1125 meters for the BNE4x series cable. 

When ordered at the same time as the system in which it is to be installed, the 
DEQNA option (model number DEQNA-KP) includes the base module 
(M7504), internal cables and the I/O connection panel insert. 

When ordered as a system upgrade, the DEQNA option (model number 
DEQNA-M) includes the base module only. One of the following cabinet kits 
should be chosen for system installation: 

CK-DEQNA-KA For use with the BAI1-MA(MB) enclosure 
CK-DEQNA-KB For use with the BA23 enclosure 
CK-DEQNA-KC For use with the H349 distribution panel 
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The multipoint DOCMP-DMV11 Intelligent Communications Synchronous 
Line Controller is an interface device which provides high-speed synchronous 
communications for distributed networks. 

There are four available DMVII options, as listed in Table 29-1. 

Table 29·1 • Available DMVl1 Options 

Option Interface Line Speed 

DMVll-AP EIA RS-232C1ccm V.28 Up to 19.2 Kbits/s 

DMVll-BP ccrn V.35IDDS Up to 56 Kbits/s 

DMVII-CP Integral modem 56 Kbits/s only 

DMVll-FP EIA RS-423NCCm V.24 Up to 56 Kbitsls 

• Specifications 

Identification 
-AP, -BP, -FP 
-CP 

Size 

Power Requirements 
-AP, -BP, -FP 

-CP 

M8053 
M8064 

Quad 

+ 5 Vdc, at 4.7 A (typical) 
+ 12 Vdc, at 0.380 A (typical) 
+ 5 V dc, at 4.4 A (typical) 
+ 12 Vdc, at 0.260 A (typical) 

Note 

-12 V (at 250 mAl, required by the level conversion logic of both 
modules, is generated off the + 12 V by a switching inverter. 

Bus Loads 
ac 
dc 

Performance 
Operating Mode 
Data Format 
Data Rates 
Tributaries Supported 

2.0 
1.0 

Full- or half-duplex 
Synchronous DOCMP 
Up to 56 Kbitsls 
Up to 12 
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Nonstandard Environmental 
Specifications 
Operating Temperature 

• Related Documentation 
Document 1ide 
QMA DMV11 Synchronous Controller User's Guide 
QMA DMV11 Synchronous Controller Technical 
Manual 
DMVII Field Maintenance Print Set 
DMVll Diagnostic Documentation Kit 

• Configuration 

Order Number 
EK-DMVQM-UG 
EK-DMVQM-TM 

MP-00942-00 
ZJ328-RZ 

The DMVII is configured by means of four switchpacks on each module. 
Figures 29-1 and 29-2 show the locations of these switchpacks for the M8053 
and the M8064 modules, respectively. 

CL-_J2 -----l1 ,---C _J1 ----.11 

M8053 

~ 
~ 

Figure 29-1 • DMV11 Switch Locations (M8053 Module) 



M8064 

~ 
~ 

c J1 1 

Figure 29-2 • DMVll Switch Locations (M8064 Module) 

Device Address 

29-3 

Four contiguous 16-bit control and status registers are used for software control 
of the DMVll. The device address is the address assigned to the first of these 
registers. The DMVll device address should be selected from the floating 
address space (160010 through 163776) and is configured by means of the 
address-selection switchpacks on the module, as shown in Figure 29-3. The 
M8053 device address is configured using switches E53-S1 through E53-S8, 
E54-S1, and E54-S2; the M8064 device address is configured using switches 
E58-S1 through E58-S8, E59-S1, and E59-S2. 

A switch in the ON position encodes a logical 1 in the corresponding address 
bit; a switch in the OFF position encodes a logical O. 
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MSB 

15 14 13 12 ]11 110 J 9 I 8 I 7 I 6 I 5 

1 1 1 I+--M8053 E53 M80S4 E 58 

SWITCH sa S7 S6 S5 S4 S3 S2 S1 NUMBER 

ON 

ON 

ON 

ON 

ON ON 

ON 

ON ON 

ON ON 

ON ON ON 

ON 

ON 

ON ON 

ON 

41 3 

M8053 
E54 

M8064 
E59 

S2 S1 

ON 

ON 

NOTE: SWITCH ON RESPONDS TO LOGICAL ONE ON THE BUS 

Figure 29-3 • DMVll Device Address Selection 

Interrupt Vector Address 

LSB 

2 1 0 

0 0 0 

DEVICE 
ADDRESS 

760020 

760040 

760060 

760100 
... 

760200 
... 

760300 
... 

760400 
... 

760500 
... 

760600 ... 
760700 

... 
761000 

.. , 
762000 

... 
763000 

... 
764000 

The DMVII interrupt vector address should be selected from the floating vec­
tor space (300 through 774), and is configured by means of the address selec­
tion switchpack on the module, as shown in Figure 29-4. The M8053 vector 
address is configured using switches E54-S3 through E54-S8; the M8064 vector 
address is configured using switches E59-S3 through E59-$8. 

A switch in the ON position encodes a logical 1 in the corresponding address 
bit; a switch in the OFF position encodes a logical o. 
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MSB LSB 

15 14 13 12 11 10 9 8 I 7 l 6 l 5 I 4 I 3 2 1 0 

0 0 0 0 0 0 0 1/0 0 0 

I---- M8053 E54 ----+1.1 
I M8064 E59 I 
I I 

SWITCH sa S7 sa S5 S4 S3 VECTOR 
NUMBER ADDRESS 

ON ON 300 
ON ON ON 310 
ON ON ON 320 
ON ON ON ON 330 
ON ON ON 340 
ON ON ON ON 350 
ON ON ON ON 360 
ON ON ON ON ON 370 

ON 400 
... 

ON ON 500 
... 

ON ON 600 
... 

ON ON ON 700 
... 

NOTE: SWITCH ON PRODUCES LOGICAL ONE ON BUS 

Figure 294 • DMVll ~ctor Address Selection 

'lHbutary Address 
The DMVll can be used in either point-to-point or multipoint applications. In 
multipoint applications, each tributary has a unique address that is either 
assigned by the software or set in the hardware using the address register 
switchpack. On the M8053 module, this is switchpack EI13; on the M8064, it 
is switchpack E119 (see Figure 29-1). 

A switch in the OFF position encodes a 1 in the corresponding bit position of 
the address register. Any nonzero 8-bit number can be selected as long as it is 
unique within the network. IT the tributary address is to be assigned by the soft­
ware, the address register switchpack should be set to O. 

Switch-Selectable Features 
Switchpacks EI07 (on the M8053) and EI0l (on the M8064) are used to select 
other optional features, as shown in Figure 29-5 and discussed in the following 
subsections. 
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EIA 

10 9 S 7 6 5 4 3 2 

HIGH MODE 
SPEED 

REMOTE 
LOAD 
DETECT POWER 
ENABLE ON 

E107 (MS064) 
E101 (MS053) 

BOOT 
ENABLE 

MODE 
ENABLE 

ZERO = ·ON" 

'NOT USED ON MS064 

Figure 29-5· DMVll Switch-selectable Features 

• MODE OF OPERATION 
If switch 1 is set to the OFF position, the DMVll's mode of operation is estab­
lished from switches 6 through 8 (as shown in Table 29-2) when the device is 
initialized. If switch 1 is set to ON, the mode of operation must be selected by 
the software. 

Table 29·2 • DMVll Mode Switch Settings 

Switch Settings DMCllLine Network 
6 7 8 Line Mode Compatible Connguration 

ON ON ON Half-duplex Yes Ibint -to-point 

OFF ON ON Full-duplex Yes Ibint-to-point 

ON OFF ON Half-duplex No Ibint -to-point 

OFF OFF ON Full-duplex No Ibint-to-point 

ON ON OFF Half-duplex n/a Multipoint control 
station 

OFF ON OFF Full-duplex n/a Multipoint control 
station 

ON OFF OFF Half-duplex n/a Multipoint tribu-
tary station 

OFF OFF OFF Full-duplex n/a Multipoint tribu-
tary station 
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• BOOT UNIT NUMBER 
H two DMVlls are installed on the same Q-bus, switch 2 selects which of the 
two units is to perform a remote boot. When the switch is in the ON position, 
unit 0 is selected; when it is in the OFF position, unit 1 is selected. 

• AU10ANSWER 
When switch 3 is in the OFF position, the autoanswer feature of the DMVll is 
enabled. This causes the DMVII to assert DTR and wait for the modem ready 
signal (DSR). DSR is the indication that a call has been established. H a valid 
DDCMP message is not received within 30 seconds after a connection is 
established, DTR is dropped and the phone line is hung up. This sequence per­
mits the DMVl1 to automatically answer all incoming calls to the computer. 

• POWERON BOOT ENABLE 
When switch 4 is in the OFF position, the poweron boot feature is enabled at 
the remote/tributary station. The node that is to receive the boot requests the 
host station to start the primary MOP boot procedure. The boot request is sent 
out when the first poll message is complete following the remote station's 
powerup sequence. 

• REMOTE LOAD DETECT ENABLE 
When switch 5 is in the OFF position, the remote load detect boot feature is 
enabled at the remote/tributary station. The host node starts the booting 
sequence by sending the primary MOP boot procedures. 

• HIGH-SPEED SWITCH 
When switch 9 is in the OFF position, the baud rate of the DMV11 is set to "high 
speed" -19,200 bits per second or greater. When the switch is in the ON posi­
tion, the baud rate must be lower than 19,200 bits per second. 

Note 

Switch 9 is always in the OFF position on the M8064 module. 

• INTERFACE SELECT SWITCH 
When switch 10 is in the ON position, the CCIlT V35 modem interface is 
selected. When the switch is in the OFF position, the EIA RS-232C or RS423A 
modem interfaces are selected. 

Note 

Switch 10 is not used on the M8064 module. 
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• Cables and Cabinet Kits 
The following external cables are recommended for use with the various 
DMVll options: 

DMVII-AP BC22E fully shielded 16-connector asynchronous modem 
cable with one male and one female RS-232 connector 

DMVll-BP 

DMVI1-CP 

DMVll-FP 

or 
BC22F fully shielded 25-conductor EIA cable with one 
male and one female RS-232 connector 

BC17E26-conductor, fully shielded V,35 modem cable 
assembly with one 34-ix>sition male and one 37 -position 
female D-subminiature connector* 

BC55S integral modem interface cable 
or 
BC55T integral modem interface cablet 

BC55D external cable 

* The BC17E external cable is included with the DMVII-BP option. 

t To connect the BC55S or BC55T to the older BC55M or BC55N cables, BC56AIBIC/D 

adapter cables are available. 

When ordered at the same time as the system in which they are to be installed, 
the DMVll options include the base module (M8053 or M8064), internal 
cables, and the 110 connection panel insert. 

When ordered as a system upgrade, the various options include the base mod­
ule only. One of the following cabinet kits should be chosen for system 
installation: 

DMVII-AP (Upgrade model number DMVII-M) 
CK-DMVll-AA For use with the BAll-MA(MB) enclosure 
CK-DMVI1-AB For use with the BA23 enclosure 
CK-DMVII-AC For use with the H349 distribution panel 
CK-DMVII-A2 For use with CPUs that do not have an 110 connection 

panel. Kit contains a 25-ft cable that connects the 
DMVll-M module to an external device. 

DMVll-BP (Upgrade model number DMVll-N) 
CK-DMVII-BA For use with the BAll-MA(MB) enclosure* 
CK-DMVll-BB For use with the BA23 enclosure* 
CK-DMVII-BC For use with the H349 distribution panel* 
CK-DMVll-B3 For use with CPUs that do not have an 110 connection 

panel. Kit contains a 25-ft cable that connects the 
DMVII-M module to an external device. 



DMVII-CP (Upgrade model number DMVII-N) 
CK-DMVll-CA For use with the BAll-MA(MB) enclosure 
CK-DMVII-CB For use with the BA23 enclosure 
CK-DMVII-CC For use with the H349 distribution panel 
CK-DMVII-C3 For use with CPUs that do not have an 110 connection 

panel. Kit contains a 25-ft cable that connects the 
DMVll-M module to an external device. 

DMVII-FP (Upgrade model number DMVII-M) 
CK-DMVll-FA For use with the BAll-MA(MB) enclosure 
CK-DMVll-FB For use with the BA23 enclosure 
CK-DMVll-FC For use with the H349 distribution panel 
CK-DMVll-F3 For use with CPUs that do not have an 110 connection 

panel. Kit contains a 25-ft cable that connects the 
DMVll-M module to an external device. 

* These cabinet kits include the BC17E VJ5 modem cable. 
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The DPVll is a serial synchronous line interface for connecting a Q-bus to a 
serial synchronous modem that is compatible with EIA RS-232C interface stand­
ards, as well as EIA RS-423A and EIA RS-422A electrical standards. 

• Specifications 

Identification 

Size 

Power Requirements 

Bus Loads 
ac 
dc 

Perfonnance 
Operating Mode 
Data format 

Character size 

Maximum configuration 
Maximum distance 

Maximum serial data rates 

M8020 

Dual 

+ 5 V, 1.2 A (maximum), 
0.92 A (typical) 

+ 12 V, 0.30 A (maximum), 
0.15 A (typical) 

1.0 
1.0 

Full- or half-duplex 
Synchronous BISYNC, DOCMP, and 
SDLC 
Program-selectable (5-8 bits with char­
acter-oriented protocols and 108 bits 
with bit-oriented protocols) 
16 DPVll modules per Q-bus 
15 m (50 ft) for RS-232C; 61 m (200 ft) 
for RS-423NRS-422A. (Distance is 
directly dependent on speed, and 200 
ft is a suggested average. See RS-449 
specifications for details.) 
56 Kbits per second. (Can be less 
due to software and memory refresh 
limitations. ) 
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• Related Documentation 

Document TIde 
DPVI1-DA Configuration Guide 
DPVll Synchronous Inter/ace User's Guide 
DPVl1 Technical Manual 
DPVll Field Maintenance Print Set 
DPVll Diagnostic Documentation Kit 
Communications Mini-reference Guide 

• Configuration 

Order Number 
EK-DPVII-CG 
EK-DPVII-UG 
EK-DPVll-1M 
MP-00919-00 
ZJ314-RZ 
EK-CMINI-RM 

The DPVll is configured by inserting or removing jumpers so that the module 
will function properly within the system. The locations of the jumpers are 
shown in Figure 30-1. The standard factory configuration is RS423A-compati­
bIe, while the alternate configuration suggested throughout the text is typically 
RS422A-compatible. 



c J1 J 
Ob ObObo Oboo 

TERMINAL 7.2 ~}3 4 5 • 7 • 910" INTERFACE 

TIMING 0 13 TERMINATING SELECTION 
014 RESISTOR JUMPERS 
015 JUMPERS 
o 16 FOR RS-422-A 

017 19 21 22 

~ Ob 

25 27 
~ 
24 26* 28 

W18 20 23 

CLOCK JUMPERS 

DATA SET CHANGE JUMPERS 

*W26 IS INPUT TO DSCNG FLIP FLOP 

SHIPPED 
ADDRESS 
160010 

SHIPPED 
VECTOR 
300 
~ 

W29 303234 3638 40 424446 
~Oo~ 
'= ----;;-00 0 0 000 

3133353739 414345 

JUMPERS ARE 
DAISY CHAINED 

Figure 30-1 • DPVll Jumper Locations 
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Device Address 
The five registers used in the DPV 11 are listed in Table 30-1. The device address 
is that address assigned to the receiver control and status register. The DPVll 
device address should be selected from the range between 160000 and 177770, 
and is configured using jumper pins W29 through W39. Any jumper connected 
to pin W29 (ground) is decoded as a logical 1 in the corresponding address bit. 
The bit assignments for the jumpers are shown in Figure 30-2. 

The DPVll is factory-configured with a device address of 160010. 

Table 30·1 • DPVll Standard Addresses 

Description 

Registers: 
Receive Control and Status 
Receive Data and Status 
Parameter Control Synd Address 
Parameter ControIlChar Length 
'liansmit Data and Status 

Interrupt Vectors: 
Break 

Mnemonic Status 

RXCSR 
RDSR 
RCSAR 
PCSCR 
IDSR 

RIW 
R-O 
W-O 
RIW 
RIW 

Address 

160010 
160012 
160012 
160014 
160016 

300 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 BDAL 

11 11 11 1 I 1 1 1 1 1 1 1 I I 0 I 0 I 0 I ~~SITIONS 
FACTORY l l l l l l l l l l 
CONFIGURATION 0 0 0 0 0 0 0 0 0 1 

160010 ! ! ! ! ! ! ! ! ! ! 
W31 W30W36 W33 W32 W39 W38 W37 W34 W35 

TO DECODE A .1, CONNECT THE DESIGNATED PIN TO PIN 29 (GND) 

Figure 30-2 • DPVl1 Device Address Selection 

Interrupt Vector Address 
The DPVll interrupt vector address can be selected in the range of 300 to 760, 
and is configured using jumper pins W 40 through W 46. Any jumper connected 
to pin W46 (ground) is decoded as a logical 1 in the corresponding address bit. 
The bit assignments for the jumpers are shown in Figure 30-3. 
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The DPVll is factory-configured for a vector address of 300. 

15 14 13 12' 11 10 09 08 07 06 05 04, 03 02 01 00 BDAL 

I 0 I 0 I 0 I 0 I 0 I 0 I 0 I I I I I I I 0 I 0 I 0 l~gSITIONS 

FACTORY 
CONFIGURATION 
300 

l l l l l l 
o 1 100 0 

! ! ! ! ! ! 
W43 W42 W41 W40 W44 W45 

TO DECODE A 1, CONNECT THE DESIGNATED PIN TO PIN W46 (GND) 

Figure 30-3 • DPVll \kctor Address Selection 

Driver Attenuation Jumper 
The DPVll is shipped with a jumper installed between pins WI and W2. This 
bypasses the attenuation resistor of the terminal timing driver. This jumper 
must be removed for certain modems to operate properly. 

Interface Selection Jumpers 
Jumpers W3 through Wll are the interface selection jumpers. They are used to 
alter certain input signals according to the interface used. The configuration of 
these jumpers is listed in Table 30-2. 

Table 30·2 • DPVll Interface Selection Jumpers 

Jumper Connection Input Signals Description 

W5 to W6* SQIfM (PCSCR bit 5) Signal quality 

W7 to W6 SQIfM (PCSCR bit 5) Test mode 

WlO to W9 DM (DSR) Data mode return (RS422A) 

W3toW4* SFIRL (RXCSR bit 0) Select frequency 

W5toW3 SFIRL (RXCSR bit 0) Remote loopback 

W8toW9* Localloopback Localloopback 

W8toWll Localloopback Localloopback (alternate pin) 

'it Factory configuration 
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Receiver Termination Jumpers 
Jumpers W12 through W17 are used to connect tenninating resistors for RS-
422A compatibility, as listed in Table 30-3. The DPVll is factory-configured 
with none of these jumpers installed. 

Table 30-3 • DPVll Receiver Termination Jumpers 

Jumper Connection Description 

W12 to W13 Receive data 

W14 to W15 Send timing 

W16 to W17 Receive timing 

OockJumpers 
Jumpers W18 through W23 are used to configure the clock, as shown in Table 
30-4. 

Jumper Connection 

W20to W18* 

W2lto W18 

W19to W2l 
W22toW23 

* Factory configuration 

Data Set Jumpers 

Table 30-4 • DPVll OockJumpers 

Description 

Sets the NULL MODEM CLK to 2 kHz 

Sets the NULL MODEM CLK to 50 kHz 

Enable clock (always installed except for factory 
testing) 

Jumpers W24 to W28 are used to connect the data set change (DSCNG) flip­
flop to the respective modem status signal for transition detection, as shown in 
Table 30-5. W26 is input to the DSCNG flip-flop. 

Table 30-; • DPVll Data Set Jumpers 

Jumper Connection Modem Status Signal 

W26to W24* Data Mode (DSR) 

W26 to W25* Clear to Send 

W26to W27* Incoming Call 

W26to W28* Receiver Read (Carrier Detect) 

* Factory configuration 
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• Cables and Cabinet Kits 

The following external cable is recommended for use with the DPVll module: 

BC26L Modem cable with 40-pin Berg connector on one end and 
a male RS-232 connector on the other end; available in 
25-ft (7.62-m) and 50-ft (1524-m) lengths 

When ordered at the same time as the system in which it is to be installed, the 
DPVll option (model number DPVll-AP) includes the base module (M8020), 
internal cables, and the 110 connection panel insert. 

When ordered as a system upgrade, the DPVll option (model number DPVll­
M) includes the base module only. One of the following cabinet kits should be 
chosen for system installation: 

CK-DPVl1-AA For use with the BAl1-MA(MB) enclosure 
CK-DPVI1-AB For use with the BA23 enclosure 
CK-DPVI1-AC For use with the H349 distribution panel 
CK-DPVI1-A3 For use with CPUs that do not have an 110 connection 

panel. Kit contains a 25-ft cable that connects the 
DPVll-M module to an external device. 
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The DUVII line interface is a program-controlled communications interface 
that provides a single synchronous, asynchronous, or isochronous serial data 
channel for Q-bus systems. 

• Specifications 

Identification M7951 

Size Quad 

Power Requirements + 5 Vdc ±5% at 1.2 A (typical) 

+ 12 Vdc ±3% at 0.45 A (typical) 

Bus Loads 
ac 
dc 

• Related Documentation 

Document TIde 

3.9 
1.0 

DUVII Line Inter/ace User's Manual 
DUVII Line Inter/ace Technical Manual 
DUVII Field Maintenance Print Set 
DUVII-DA Diagnostic Documentation Kit 
Communications Mini-reference Guide 

• Configuration 

Order Number 
EK-DUVll-OP 
EK-DUVll-TM 
MP-00297 -00 
ZJ237-RZ 
EK-CMINI-RM 

The DUVll module contains four sets of switches used to select the device 
address, interrupt vector address, and various special control functions. The 
locations of these switches are shown in Figure 31-1. 
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ADDRESSNECTOR 
ROCKER SWITCHES 

Device Address 

Figure 31-1 • DUV11 Switch Locations 

TRANSMITIER 
CHIP 

RECEIVER 
CHIP 

The OUVll is software-controlled by means of five device registers, listed in 
Thble 31-1. The device address is the address assigned to the first of these regis­
ters. Electrically, the OUVll can have any device address in the range 160000 to 
1777(J). However, Digital software requires that the device address fall within 
the floating address space of 160010 to 163776. If an address is selected that 
falls outside the floating address range, the so&ware must be modified 
accordingly. 

The OUV 11 device address is configured with switches 1 through 8 of 
switchpack E38 and switches 1 and 2 of switchpack E39, as sho~ in Figure 
31-2. The device address is factory-configured to 160010 to facilitate manufac­
turing testing. 



I 
Table 31-1 • DUVll Factory-Configured Addresses 

Description Mnemonic Status Address 

Registers: 
Receiver Status 
Receiver Data Buffer* 
Parameter Status * 
'fransmitter Status 
'fransmitter Data Buffer 

Interrupt Vectors: 
Done 

RXCSR RIW 
RXDBUF R-O 
PARCSR W-O 
TXCSR RIW 
TXDBUF W-o 

DONE 

* Dual-purpose read or write register (byte-addressable) 

160010 
160013 
160012 
160014 
160016 

440 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

OFF OFF OFF OFF OFF OFF OFF OFF OFF ON 

! ! ! ! ! ! ! ! ! ! 
SWITCH NO. 1 2 3 4 5 6 7 8 2 

\.'-----""y~---_/ '--y-I 

LOGICAL 1 = ON 
LOGICAL 0 = OFF 
FACTORY ADDRESS 1600 

E38 SWITCH E39 
SWITCH 

Figure 31-2 • Device Address Selection 

o RXCSR 
1 RXD aUF 

PAR CSR 
TXD aUF 

o RXCSR 
1 TXCSR 

TXDaUF 

31-3 
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Intenupt Vector Address 
The DUVII interrupt vector address is configured using switches 3 through 8 of 
switchpack E39, as shown in Figure 31-3. Vectors can be assigned anywhere in 
the range of 000 to 774. Digital software, however, requires the vector address 
to be in the floating vector space, from 300 to 774. If an address is selected that 
falls outside this range, the software must be modified accordingly. 

The DUVll is factory-configured for a vector address of 440. 

15 14 .13 12 11 10 09 08 07 06 05 04 03 02 01 00 

1 0 1 0 1 0 1 0 1 0 1 0 1 0 I, 1 0 1 0 I, 1 0 1 0 1 to 1 0 1 

1 1 1 1 1 1 
ON OFF OFF ON OFF OFF 0 RCVR ! ! ! ! !! 1 XMTR 

SWITCH NO. 3 4 5 6 7 8 

LOGICAL 1 = ON 
LOGICAL 0 = OFF 
FACTORY ADDRESS 440 

~~------~y~----~/ 

E39 SWITCH 

Figure 31-3 • DUV11 Interrupt \i>ctor Selection 

Option Switches 
The DUVII can be configured for various optional control functions by using 
switches 1 through 8 of E55. The detailed operation of these switches is listed in 
Table 31-2. 

\ 



Switch 
E55-1 

E55-2 

E55-3 

E55-4 

E55-5 

E55-6 

E55-7 

E55-B 

• Cables 
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18ble 31·2 • DUVII Option Switch Assignments 

Function 

Optional Clear-Switch ON enables CLROPf, which is 
used to dear RXCSR bits 3, 2, and 1. 

Secondary 'fransmit - Switch ON enables secondary data 
channel between the modem and OUVII. 

Secondary Receive-Switch ON enables secondary data 
channel between the modem and ouvn. 
Sync Characters - Switch ON enables the receiver to syn­
chronize internally upon receiving one sync character. Two 
sync characters are required when the switch is OFF (the 
normal condition). 

Special Feature- Switch ON allows external dock to be 
intemally generated; used when a modem is not being uti­
lized. 

Special Feature-Optional feature is switched ON for 
program control of data rate selection. 

Maintenance Clock - Switch ON enables the dock that is 
used for maintenance purposes only. 

Not used. 

The following external cable is recommended for use with the OUVII module: 

BC05C Round, 25-conductor cable with a male RS-232 connector 
on one end and a HB56 mating connector on the other 
end 
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Chapter 32 • Introduction to Analog Interfaces 

Digital offers three options for interfacing analog instrumentation to Q-bus 
systems. 

• AAVll-C digital-to-analog output board, with four individually addressable 
digital-to-analog converters (DACs). 

• ADVII-C analog-to-digital input board, with 16 single-ended or 8 differential 
analog input channels. 

• AXV ll-C analog input! output board with 16 single-ended or 8 differential 
input channels and two digital-to-analog output converters. 

These three options have the following features in common: 

• 12-bit digital resolution 

• Selectable unipolar or bipolar I/O, with unipolar voltages ranging from 0 V dc 
to 10 V dc and bipolar voltages ranging from - 10 V dc to + 10 V dc 

• Selectable output data notation of binary, offset binary, or 2's complement 
format 

• Programmable input gain of 1, 2, 4, or 8 

• 16-bit Q-bus addressing support 

• Ability to start analog-to-digital conversions either under program control, by 
an external trigger, or by a realtime clock (such as the KWVII-C) 

The KWVII-C is a realtime clock that can be programmed to count from one of 
five crystal-controlled frequencies, from an external input frequency or event, 
or from a line frequency clock on the Q-bus. It also has two Schmitt triggers 
that can be set to operate at any level between ± 12 V on either the positive or 
negative slope of an external input signal. In response to external events, the 
Schmitt triggers can be used to start the clock, start analog-to-digital conver­
sions in one of the analog input boards, or generate program interrupts to the 
processor. 





Chapter 33 • AAVII-C Analog Output Board 

The AAVI1-C is a dual-height, multichannel analog output board designed to 
interface analog instrumentation to the Q-bus. 

• Specifications 

Identification 

Size 

Power Requirements 

Bus Loads 
ac 
dc 

DI A Resolution 

Number of DI A Converters 

Digital Input 

Digital Storage 

Analog Output Voltage 

Gain Accuracy 
Gain Drift 
Offset Drift 

Offset Error 

Linearity (0-10 V) 

Differential Linearity 

Output Impedance 

Output Current 

Settling Tune 

110 Connector 

A6006 

Dual 

+5.0V ±5% at25A 

0.9 
1.0 

12-bit 

4 

12 -bits (binary encoded for unipolar 
output; offset binary for bipolar mode) 

Four separate read/write DAC registers 
for word or byte storage 

±IOV@ lOrnA 
OVto IOV@ lOrnA 

Adjustable to (-) full-scale value 

± 30 PPM per OC, maximum 

± 15 PPM per °C, maximum 

Adjustable to zero 

±~; LSB; ± 12 mV at full-scale range 

±~;LSB 

050 

10 rnA @ 10 V minimum 

6 f.l.S to 0.1 % for a 20 V p-p output 
change 

20 pins; 3M no. 3421-7020 
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• Related Documentation 

Document TIde 
LSI-II Analog System User's Guide 
AAVII-C Field Maintenance Print Set 
AAVII Diagnostic Documentation Kit 

• Configuration 

Order Number 
EK-AXVII-UG 
MP-01294-00 
ZJ248-RZ 

The physical layout of the AAVll-C is shown in Figure 33-1. The AAV11-C has 
switches and two jumpers to configure the device address. The board also has 
jumpers to select the output voltage range for unipolar and bipolar operation. 

Device Address 
The AAVI1-C has four addressable read/write registers. Each register is used by 
one of four digital-to-analog converters and can be addressed as one word or 
two bytes. The AAV11-C device address is the I/O address assigned to the first of 
four DAC registers. The user configures the device address via a switchpack (for 
address bits DAL <3:10» and two jumpers (for bits <11:12». Aswitch in 
the ON position (or a jumper installed) encodes a logical 0 in the corresponding 
address bit; a switch in the OFF position (or a jumper removed) encodes a logi­
call. 

The device address can range from 160000 to 177770 in increments of 10. The 
device address is factory-configured at 170440, as shown in Figure 33-2. 



FS RANGE ADJ A --------, 
ZERO OFFSET ADJ A------, 
FS RANGE ADJ B ----....., 
ZERO OFFSET ADJ B 
FS RANGE ADJ C 
ZERO OFFSET ADJ C 
ZERO OFFSET ADJ D 
FS RANGE ADJ D 

33-3 

D 
0--0 

D 
0--0 

D 
0--0 ~ D/ARANGE 

JUMPER 
B A C 
0--0 0 

B A C 
0--0 0 

B A C 
0--0 0 

B A C LOCATIONS 
0--0 0 

BBBB 

OFF ON 

A1011 c:::. 
ADDRESS -=:J 
SELECT E:: 
SWITCHES ~ 

A3 c:::. 8 

DC-DC CONVERTER 

JUMPERS 
o 0 A12 
0--0 A11 

Figure 33-1 • AAVll-C Physical Layout 
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15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 BDAL 

BIT 

L...-~--'----L-r-I....r""""'--'-""""'-r-I....r""""'--'-""""'-r-I....r""""'--'----L----I POSITION 

ON ON OFF ON ON OFF ON ON 

I t t * * * * * * 1 =1,121314151017181 

A12 A11 
OUT IN 

LOGICAL 1 = OUT 
LOGICAL 0 = IN 

ADDRESS SWITCH (S1) 

LOGICAL 1 = OFF 
LOGICAL 0 = ON 

Figure 33-2 • Selecting AAVll-C Device Address 

Output Voltage Range Selection 
Each DAC on the AAV11-C has separate voltage range jumpers. These jumpers 
are found above their corresponding DI A converter IC on the printed circuit 
board (see Figure 33-1). When sent from the factory, the AAVll-C has a voltage 
range selected for all four DACs of bipolar ± 10 V. Table 33-1 shows which 
jumpers to install to select the output voltage range. The output of the board 
can be configured for either straight binary notation for unipolar operation or 
offset binary notation for bipolar operation. The expected output values are 
shown in Table 33-1. 

Thble 33-1 • AAV11-C Output Voltage Range Jumpers 
Output Input 
Voltage InstaD Code Output 

Polarity Range Jumpers Notation (Octal) Value 

Unipolar o to + 10 V A to C Binary 00000o + full scale 
007777 OV 

Bipolar ±lOV AtoB; Offset 000000 + full scale 
D binary 004000 OV 

007777 -full scale 
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• Interfacing to the AAVII-C 

Figure 33-1 shows the location of the connectors on the AAVll-C. DAC inputs 
and control signal inputs enter the board via the Q-bus connectors. Analog out­
put voltages and digital control signals leave the board via the top edge connec­
tor J1. Each DAC has one output and a corresponding analog ground pin. The 
four least significant bits of DAC D (DOD, DOl, D02, and D03) are used for 
control signals to an analog device. These four bits are TIL-compatible. 

Figure 33-3 shows how the AAVll-C is connected to a device that uses differen­
tial analog inputs and one control input. Both the AAVll-C and the analog 
device must be set up for electrical compatibility. The device manual should 
define which pins to attach to the AAVll-C control bits. The software enables or 
disables the control bits. 

Note 

The AAVll-C is available as an add-on option for installation by 
technically experienced customers. It is compatible with the sys­
tem backplane but is not installed in a Digital manufacturing facil­
ity. The AAVll-C option does not include an 110 Connection panel 
insert, nor does it qualify for use in an FCC Oass A system. 

AAV11·C ANALOG INSTRUMENT 

20-PIN 
CONNECTOR 

DAC A OUT (PIN 19) 

DAC B (PIN 17) 

ANALOG GROUND (PIN 18) 

Xo 

Yo 

I-+_D_A_C_D_D_O_O_H_(P_I_N_1) ________ Z_IN~ INTENSITY CONTROL 

DGND (PIN 2) Z RETURN 

Figure 33-3 • Connecting AAVII-C to a Differential Input Device 





Chapter 34· ADVII-C Analog-to-Digital Converter 

The ADV11-C is a Q-bus analog input printed circuit board that performs ana­
log-to-digital conversions. 

• Specifications 

Identification 

Size 

Power Requirements 

Bus Loads 
ac 
dc 

110 Connector 

Inputs 
Number of Analog Inputs 

Analog Input Range 

Maximum Input Signal 

Input Impedance 
Off Channels 

On Channels 

RlwerOff 
Input Protection 

Input Bias Current 

AID Output 
Data Buffer Register 
Resolution 

Data Notation 

ABOOO 

Dual 

+5.0V ±5% at2.0A 

1.3 
1.0 

26 pins; 3M no. 3399-7026 

Eight channels using differential 
inputs, or 16 channels using single­
ended inputs 
OVto +lOV 
-lOVto + lOV 
± 10.5 V (signal + common mode 
voltage) 

100 M n minimum in parallel with 10 
pFmaximum 
100 M n minimum in parallel with 
100 pF maximum 
1 K ohm in series with a diode 
Inputs are current-limited and pro­
tected to ± 30 V overvoltage without 
damage 
20 nA at 25°C (76°F), maximum 

16-bit read-only output register 
12 -bit unipolar; II-bit bipolar, plus 
sign 
Binary, offset binary, or 2 's 
complement 
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Sample and Hold Amplifier 
Aperture Uncertainty 
Aperture Delay 

Front End Settling 

Input Noise 

NO Converter Perfonnance 
Linearity 
Stability (temp coefficient) 
Stability, long-term 
System Accuracy 

Conversion Tune 

System Throughput 

• Related Documentation 

Document TIde 
LSI-II Analog System User's Guide 
ADVII-C Field Maintenance Print Set 
ADVl1 Diagnostic Documentation Kit 

• Configuration 

Less than 10 ns 
Less than 05 ,""S from start of conver­
sion to signal disconnect 
Less than 15 J.LS to ± 0.01 % of full­
scale value for a 20 V p-p input 
Less than 02 m V rms 

±~;LSB 

±30ppm/°C 
± 0.05% change per six months 
Input voltage to digitized value 
±0.03% 
25 I.LS from end of front end starting to 
setting the AID DONE bit 
25 K channel samples per second 

Order Number 
EK-AXVll-UG 
MP-01292-00 
ZJ250-RZ 

The ADVII-C, shown in Figure 34-1, has jumpers used to configure the device 
address, the interrupt vector address, and the analog configuration. The user 
can also select the AID input range, polarity, and the output data notation. 

There are two types of jumpers on the ADVll-C board. Some are point-to­
point jumpers, in which each jumper pin has a unique number. A jumper is 
installed &om one numbered pin to another. The other jumpers are pairs of 
pins. With each jumper type, a jumper wire is installed across a pair of pins. 



JUMPER 
GROUP D RTC IN L 

NOTE: 
THE JUMPERS SHOWN ARE THE 
FACTORY SHIPPED CONFIGURATION. 

213 5 
[CH>O] fOl 
I O-OL ___ Jol 
L __ ~--:3~_---l 

8 9 6 T 7 4 

JUMPER 
GROUP P 

JUMPER 
GROUP D 
(NOT USED) 

DC-DC CONVERTER 

A3 
ro-Ol 
I I 
~_<2.J 

A4 

JUMPER 
GROUP F 

Figure 34-1 • ADV11-C Physical Layout 

[0-0] AS 
10 0IA6 
10 °IA7 
10 01 V4 
1
0 °IV3 ° 0 V7 

10 01 V6 
l2_£l V5 
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1 
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~A12 

JUMPER 
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AANDV 

w 
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Device Address 
The ADV 11-C uses two registers in the va page - a control and status register 
(CSR) and a data buffer register (DBR), listed in Table 34-1. The control and 
status register is a read/write register used to pass control and status informa­
tion to and from the ADVll-C. The data buffer register is a read-only register 
that holds the digital data after the ND conversion has completed. 

Table 34-1 • ADVll-C Standard Address Assignments 

1st Module 2nd Module 
Description Mnemonic Address Address 

Registers: 
Control and Status CSR(RIW) 170400 170420 
Data Buffer DBR(W-O) 170402 170422 

Interrupt Vectors: 
AID Done 400 410 
Error 404 414 

The ADVll-C device address is the va address assigned to the AID control and 
status register. The device address is selected by means of jumpers A3 through 
A12. (See jumper groups A and V in Figure 34-1). The jumpers allow the user to 
set the device address within the range of 160000 to 177770 in increments of 10. 
The device address is factory-configured at 170400, as listed in Table 34-1 and 
shown in Figure 34-2. A jumper installed encodes a 1 in the corresponding bit 
position; a jumper out encodes a o. 

~~~~~~~~~~~~~~~~~~~~~BDAL 
BIT 

L-........L---'----JL......r~......L...,....-.-.1......r....L..,.......,..L......r....a.......,,......"T-'-..L..-.....L....--..J POSITION 

LOGICAL 1 = IN 
LOGICAL 0 = OUT 

A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 
IN OUT OUT OUT IN OUT OUT OUT OUT OUT 

Figure 34-2 • Seleding ADVII-C Device Address 
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Interrupt Vector Address 
The ADVII-C can generate two interrupt vectors, as listed in Thble 34-1. The 
base interrupt vector address is assigned to AID DONE. (The ERROR interrupt 
is automatically assigned the base interrupt vector address + 4.) 

The base interrupt vector address can be selected in the range of 0 to 770, in 
increments of 10. It is factory-configured to 400 by jumpers V3 through VB, as 
shown in Figure 34-3. (See jumper groups A and V in Figure 34-1). 

r r r r r 
VB V7 V6 V5 V4 V3 
IN OUT OUT OUT OUT OUT 

Figure 34-3 • Seleding ADVII-C Interrupt \ketor Address 

Analog Input Range, Type, and Polarity 
The ADVII-C allows software control over the full-scale range selection. The 
effective ranges provided by the programmable gain are as follows: 

Gain Unipolar Bipolar 
1 OVw+1OV ±1OV 
2 0 V to + 5 V ± 5 V 
4 OVto+2.5V ±2.5V 
B 0 V to 125 V ± 125 V 

Thble 34-2 shows the jumpers that must be installed to set up the analog input 
type. The board comes from the factory set for 16-channel single-ended, bipo­
lar inputs. Refer to jumper group P in Figure 34-1. 

Table 34-2 • Selecting ADVll-C Analog Input Type 

Input Type Install Jumpers 

Single-Ended Inputs * PI to P2; PB to P9 

Differential Inputs P2 to P3; P4 to P5 

* Factory configuration 

Note 

Jumpers P6 and P7 are factory-installed for the programmable 
gain feature and should be left in. 
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AID Output Data Notation 
The ADVII-C allows the user to select the data notation to be used for the AID 
output, as either binary, offset binary, or 2's complement notation. Thble 34-3 
shows the jumpers that must be installed to select the data notation. Refer to 
jumper groups D and E near the handle of the board, shown in Figure 34-1. 

Thble 34-3 • Selecting ADVll-C NO Output Data Notation 

NO Output Jumpers Output 
Data Input Code 
Notation ID 4D 5D 6D 5E 6E Voltage (Octal) 

Binary IN OUT OUT IN OUT IN + full scale 007777 
OV 000000 

Offset binary* OUT IN OUT IN OUT IN + full scale 007777 
OV 004000 
-full scale 00000o 

2's OUT IN IN OUT IN OUT + full scale 003777 
Complement ov 000000 

-full scale 174000 

* Factory configuration 

Extemal1iigger Source 
The AID conversions within the ADV ll-C can be started in one of the following 
three ways: 

• Under program control. 

• By a realtime clock input at J 1 (pin 21) or at pin RTC IN. 

• By an external trigger, eitheratJl (pin 19) or at the BEVNT line on theQ-bus. 

The user can select the source of the external trigger using two jumpers on the 
board. (See jumper group F in Figure 34-1). Thble 34-4 shows the jumpers to 
install to select the source of the external trigger. 

Thble 34-4 • Selecting ADVll-C Extemal'IHgger 

Extemal'IHgger Source 

BEVNT line (Q-bus) 

EXT TRIG IN 01 pin 19)* 

* Factory configuration 

Jumpers 
FI 

IN 

OUT 

F2 

OUT 

IN 
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• Interfacing to the ADVII-C 
Figure 34-1 shows the location of the 110 connector J 1 on the ADV11-C. Analog 
input signals enter the board through this connector. Up to 16 single-ended 
analog inputs can be connected to J 1 (CH 0 to CH 15), or up to eight differential 
analog inputs can be connected to J1 using CH 0 to CH 7 and RETURN 0-7. A 
realtime clock input and an external trigger can also be connected to J1. Under 
program control, the clock or external trigger can be enabled to start an AID 
conversion. 

The ADV11-C has two bus interface connectors that plug into the Q-bus. These 
connectors have signals defined by Q-bus specifications. 

Single-Ended Inputs (16 Channels) 
Single-ended analog inputs have one side of the user's analog source connected 
to the AID converter amplifier and the other side connected to ground, as 
shown in Figure 34-4. 

The benefit of single-ended inputs is that the user gets twice as many channels 
as in a differential input system. The disadvantage is the loss of the common 
mode rejection that is available with a differential system. Therefore, the recom­
mended analog inputs are as follows: 

• Input level: High, more than 1 V 

• Input cable lengths: Short, less than 45 m (15 ft) 

The user's source may be positioned some distance from the computer, and a 
voltage difference may occur between the user's source ground and the com­
puter ground. This ground voltage difference (Vn) is included in the signal 
received by the AID converter. To decrease this ground difference, plug the 
user's device into an ac receptacle as close as possible to the one providing 
power to the computer. 
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GENERATING DEVICE r-------, 
I I 
I I V1 

I 
I 
I 
I 
I 
I 
I 
I 

RECEIVING DEVICE 
r-------, 
I I 
I I Vo 

I I Vo = (Vl + VN) GAIN 
I I 
I I 
I I 
I I 
I I 
I I L __ ___ ~ L__ _ __ ~ 

------~------

Figure 34-4 • Single-Ended Analog Input 

Note 

Do not run a wire from the user's ground to the ADVll-C analog 
ground, because this wire forms a path for ground loop current 
that can affect the results on all input channels. 

Floating-point lines can be created by connecting the common side of the user's 
devices to the analog ground input on the ADVll-C (Jl pin 17). The ground 
point is shared among the channels. The signal return path from the NO con­
verter does not result in a current loop with the device ground. 

Pseudo-Differential Inputs (16 Channels) 
A pseudo-differential analog input system can be created by connecting all 
input sensors referenced to a common point, such as AMP, as show in Figure 
34-5. This is possible because AMP is an input at connector Jl (pin 18) for user 
connection. The input amplifier rejects the common mode noise. The recom­
mended analog inputs are as follows: 

• Input range: 100 m V to 10 V 

• Input cable lengths: Less than 7.5 m (25 &) 
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FLOATING SOURCE r--------------
SIGNAL ,--" I CHANO- ADV11-C 

RETURN \ " I~' ~ CHAN 1 

,--" I CHAN 2 

~ CHAN 3 
AMP H 

+ 

I 16-CHAN AMP L -
! 

INPUT 

BATIERY POWERED MUX P1 P3 

SOURCE 1 SEE NOTE 

I CHAN 15 
...... PS 
P2 . 1 SIGNAL ,-"\ ! P9 

RETURN )< ~: P"4:s----T SIGNAL >-<, 
\.../ 

INSTRUMENT WITH 
ISOLATION TRANS-
FORMER AND 
FLOATING ~ECONDARY J ~-L SIGNAL (~\ n T., RETURN >~ 

I~f 
\---1 J1-1S i AMP L 

n ANALOG GROUND .., 
L------T ------

".. 

NOTE: FOR SINGLE-ENDED INPUTS -=-

-=-
115VAC 

(16 CHANNELS) CONNECT 
P2 TO P1, AND PS TO P9 

FOR DIFFERENTIAL INPUTS 
(S CHANNELS) CONNECT 
P2 TO P3, AND P4 TO P5 

COMPUTER 
GROUND 

Figure 34-5 • Pseudo-Differential Inputs 

Differential Inputs (8 Channels) 

I 
I 
I 
I 
I 
I 
I 

-.J 

Differential inputs have one side of the generating source connected to the posi­
tive ( + ) input of the AID input amplifier and the other side of the source con­
nected to the negative ( - ) input of the amplifier, as shown in Figure 34-6. 
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RECEIVING DEVICE r--------, 
I I 
I I 
I I 

I Vo 
I 

Figure 34-6 • Differential Inputs 

The benefit of differential inputs is that noise voltages appearing at the same 
time on both sides of the source are rejected by the NO input amplifier. This is 
called common mode rejection, and provides a system with low noise. The 
amount of noise rejection is a ratio, the common mode rejection ratio (CMRR), 
given in decibels (dB). The cMRRforthe ADVII-C is 80 dB at full-scale range. 

The disadvantage of differential inputs is that the number of available input 
channels is lowered by half. 

The recommended analog inputs are as follows: 

• Input range: 10 mV to 10 V 

• Input cable length: As needed by user 

• Cable type: Twisted-pair, shielded lines with low impedance 



Note 

The ADVII-C is available as an add-on option for installation by 
technically experienced customers. It is compatible with the sys­
tem backplane but is not installed in a Digital manufacturing facil­
ity. The ADVII-C option does not include an 110 connection panel 
insert, nor is it qualified for use in an FCC Class A system. 
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Chapter 35 • AXVII-C Analog Input/Output Board 

The AXVll-C is an LSI-ll analog input/output printed circuit board. 

• Specifications 

Identification 

Size 

A>wer Requirements 

Bus Loads 
ac 
dc 

110 Connector 

Analog Input 
Number of Analog Inputs 

Input Range 
Input Gain (programmable) 

Maximum Input Signal 

Input Impedance 
Off Channels 

On Channels 

IbwerOff 
Input Bias Current 
Common Mode Rejection Ratio 

NDOutput 
Data Buffer Register 
Resolution 

Data Notation 

A0026 

Dual 

+5 V (±5%) at2.0A 

1.3 
1.0 

26 pins; 3 M no. 3399-7026 

8 channels using differential inputs, or 
16 channels using single-ended inputs 
o V to + 10 V; - 10 V to + 10 V 
Gain (±0.05%) Range 

1 lOV 
2 5V 
4 2.5 V 
8 1.25 V 

10.5 V (signal + common mode 
voltage) 

100 M!l in parallel with 10 pF maxi­
mum 
100 MO in parallel with 100 pF maxi­
mum 
1 kO in series with a diode 
20 nA at 25°C, maximum 
80 dB at 10 V full-scale range at 60 Hz 

16-bit read-only output register 
12-bit unipolar; II-bit bipolar 
plus sign 
Binary, offset binary, or 2's 
complement 
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Coding 

Notation Used 
Binary 

FuB-Scale 
Input Voltage 
+9.9976 V 

Output Coding 
Code (Octal) 
007777 
000000 

Offset binary 

2's complement 

0.0000 V 

+9.9951 V 
0.0000 

-lO.0000V 

+9.9951 V 
0.0000 V 

-lO.ooooV 

Sample and Hold Amplifier 
Aperture Uncertainty 
Aperture Delay 

Front End Settling 

Input Noise 

NO Converter Performance 
Linearity 
Stability (temp coefficient) 
Stability, long-term 
Conversion Tune 

System Throughput 
System Accuracy 

Df A Converter Specifications 
Number of Df A Converters 
Digital Input 

Analog Output 
Output Current 
Output Impedance 
Differential Linearity 
Non-linearity 
Offset Error 
Offset Drift 
Gain Accuracy 

007777 
004000 
000000 

003777 
000000 
174000 

Less than 10 ns 
Less than 0.5 f.LS from start of conver­
sion to signal disconnect 
Less than 15 f.LS to ± 0.01 % of full­
scale value for a 20 V p-p input 
Less than 02 m V rms 

±~LSB 
±30ppm/°C 
± 0.05% change per 6 months 
25 f.Ls from end of front end starting to 
setting the ND DONE bit 
25 K channel samples per second 
Input voltage to digitized value 
±0.03% 

2 
12 bits (Binary code is used for unipo­
lar output; offset binary of2's comple­
ment code is used for bipolar output) 
± 10 V or 0 V to + 10 V 
± 5 rnA maximum 
O.lfi 
±~LSB 
0.02% of full-scale value 
Adjustable to zero 
± 30 ppm/°C maximum 
Adjustable to full-scale value 



Gain Drift 
Settling Tune 

Noise 
Capacitive Load Capability 

• Related Documentation 

Document TIde 
LSI-II Analog System User's Guide 
AXV11-C Field Maintenance Print Set 

• Configuration 

35-3 

± 30 ppml°C maximum 
65 ,...S to 0.1 % for a 20 V Pop output 
change 
0.1 % full-scale value 
0.5 ,...F 

Order Number 
EK-AXV11-UG 
MP-01l291-00 

The AXVll-C, shown in Figure 35-1, has jumpers used to configure the device 
address, the interrupt vector address, the analog configuration, and the DAC 
configuration. The user can select the AID input range, polarity, and the output 
data notation. The user can also select the DI A input data notation, output 
range, and polarity of each DAC. 

There are two types of jumpers on the board. Some are point-to-point jumpers, 
in which each jumper pin has a unique number. A jumper is installed from one 
numbered pin to another. The other jumpers are pairs of jumper pins. With 
each jumper type, a jumper wire is installed across a pair of pins. 
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RTC IN L 

AID CONVERTER MODULE 

JUMPER 
GROUP E 

25 26-
J1 NOTE: 

THE JUMPERS SHOWN ARE THE 
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FS RANGE ADJ A 
ZERO OFFSET ADJ A 
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AXV11-C Physical Layout 
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Figure 35-1 • AXVI1-C Physical Layout 
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Device Address 
The AXVl1-C has four programmable registers, listed in Thble 35-1. The con­
trol and status register is a read/write register used to pass control and status 
information to and from the AXVll-C. The data buffer register is a read-only 
register that holds the digital data after the AID conversion is complete. The 
DAC A and DAC B registers are 12-bit write-only registers that accept digital 
data to be changed to analog voltages. 

Table 35-1 • AXVll-C Standard Address Assignments 

1st Module 2nd Module 
Description Mnemonic Address Address 

Registers: 
Control and Status CSR(RIW) 170400 170420 
Data Buffer DBR(R-O) 170402 170422 
DACA DAA(W-O) 170404 170424 
DACB DAB (W-O) 170406 170426 

Interrupt Vectors: 
AID Done 400 410 
Error 404 414 

The AXV11-C device address is the I/O address assigned to the control and sta­
tus register. The device address is selected by means of jumpers A3 through 
A12, as shown in Figure 35-2. (See jumper groups A and V in Figure 35-1). The 
jumpers allow the user to set the device address within the range of 160000 to 
177770. The device address is factory-configured at 170400, as listed in Table 
35 -1. A jumper installed encodes a 1 in the corresponding bit position; a jumper 
removed encodes a o. 

15 14 13 12 11 10 09 05 04 
~'--r~~T-~~--~~-T~~~-r~~~~~BDAL 

BIT 
~~~=:-'..L.....r-L..""'&'-r-.L..,-'-~.,--JI......r-'--,--L.""T-'-..I...--L--..I POSITION 

LOGICAL 1 = IN 
LOGICAL 0 = OUT 

~lll~lllll 
A12 All Al0 A9 AS A7 A6 A5 A4 A3 
IN OUT OUT OUT IN OUT OUT OUT OUT OUT 

Figure 35-2 • Selecting AXVII-C Device Address 
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Interrupt Vector Address 
The AXVII-C can generate two interrupts, as listed in Table 35-1, and therefore 
requires two consecutive interrupt vectors. The base interrupt vector address is 
assigned to ND DONE. (The ERROR interrupt is automatically assigned the 
base interrupt vector address + 4.) 

The base interrupt vector address can be set in the range of 0 to 770, in incre­
ments of 10. The vector address is selected by means of jumpers V3 through 
V8, as shown in Figure 35-3. (See jumper groups A and V in Figure 35-1.) The 
standard vector address of the first AXVll-C in a system is 400. IT a second 
module is configured, it is generally assigned a standard vector address of 410. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

iii i i 
V8 V7 V6 V5 V4 V3 
IN OUT OUT OUT OUT OUT 

Figure 35-3 • Selecting AXVII-C Interrupt \i>ctor Address 

Analog Input Range, Type, and Polarity 
The AXVII-C allows software control over the full-scale range selection. The 
effective ranges provided by the programmable gain are as follows: 

Gain 
1 
2 
4 
8 

Effective Input Range 
Unipolar 
OVto + lOY 
OVto +5V 
OVto +2.5 V 
OVto + 1.25 V 

Bipolar 
±lOV 
±5V 
±2.5V 
±125V 

Thble 35-2 shows the jumpers that must be installed to set up the analog input 
type. The board comes from the factory set for 16-channel single-ended, bipo­
lar inputs. Refer to jumper group P in Figure 35-1. 



18ble 35-2 • Selecting AXVll-C Analog Input Type 

Input Type Install Jumpers 

Single-Ended Inputs* PI to P2; P8 to P9 

Differential Inputs P2 to P3; P4 to P5 

* Factory configuration 

Note 

Jumpers P6 to P7 are factory-installed for the programmable gain 
feature and should be left in. 

AID Output Data Notation 

35-7 

The AXVII-C allows the user to select the data notation to be used for the NO 
output, as either binary,"offset binary, or 2's complement notation. Thble 35-3 
shows the jumpers that must be installed to select the data notation. Refer to 
jumper groups D and E near the handle of the board, shown in Figure 35-1. 

Extemal1Hgger Source 
The NO conversions within the AXVII-C can be started in one of the following 
three ways: 

• Under program control. 

• By a realtime clock input at J 1 (pin 21) or at pin RTC IN. 

.. By an external trigger, either at J 1 (pin 19) or at the BEVNT line on the Q-bus. 

The user can select the source of external trigger using two jumpers on the 
board. (See jumper group F in Figure 35-1.) Thble 35-4 shows the jumpers to 
install to select the source of the external trigger. 
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Table 35-3 • Selecting AXVll-C AID Output Data Notation 

NDOutput Jumpers Output 
Data Input Code 
Notation ID 4D 5D 6D 5E 6E Voltage (Octal) 

Binary IN OUT OUT IN OUT IN + full scale 007777 
ov 000000 

Offset binary* OUT IN OUT IN OUT IN + full scale 007777 
OV 004000 
- full scale 000000 

2's OUT IN IN OUT IN OUT + full scale 003777 
complement OV 000000 

- full scale 174000 

* Factory configuration 

Table 35-4 • Selecting AXVII-C Extemal1Hgger 

External 'lHgger 
Source 

BEVNT line (Q-bus) 

EXT TRIG IN (11 pin 19)* 

* Factory configuration 

DI A Configuration 

Jumpers 
FI F2 

IN OUT 

OUT IN 

The user can select the input data notation and the output voltage range for the 
two DI A converters on the AXVII-C. DAC A and DAC B can be configured for 
different polarities; however, the input data notation selected and the output 
polarity selected must be the same for each DAC. Refer to Thble 35-5 to set up 
DAC A; refer to Table 35-6 to set up DAC B. Jumper groups A, B, and D for the 
Di\cs are found below the AID converter module, shown in Figure 35-1. 

Table 35-5 • Selecting DAC A Jumper Configuration 

DI A Input Data Notation 
Range and Polarity Binary Offset Binary 

± lOV N/A 3At05A* 

Oto + lOV 

* Factory configuration 

lA t02A 
Dl toD3 

Dl toD3 

N/A 

2'5 Complement 

3A t05A 
DtoD2 

N/A 
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Table 35-6 • Selecting DAC B Jumper Configuration 

DI A Input Data Notation 
Range and Polarity Binary Offset Binary 2'8 Complement 

± lOV N/A IBt05B* 

Oto + lOV 

* Factory configuration 

2Bt03B 
Dl toD3 

• Interfacing to the AXVII-C 

Dl toD3 

N/A 

IB t05B 
DtoD2 

N/A 

Figure 35-1 shows the location of VO connector Jl on the AXVll-C. Analog 
input signals enter the board through this connector, and DAC output signals 
leave through this connector. Up to 16 single-ended analog inputs can be con­
nected to J 1 (CH O-CH 15), or up to eight differential analog inputs can be con­
nected to Jl using CH O-CH 7 and RETURN 0-7. A realtime clock input and an 
external trigger can also be connected to J1. Under program control, these two 
inputs can be enabled to start an AID conversion. 

RTC IN has a separate pin, found near the printed circuit board handle, for easy 
installation of a wire jumper from a clock board, such as the KWVII-C CLK 
OVFLtab. 

Note 

The AXVII-C is available as an add-on option for installation by 
technically experienced customers. It is compatible with the sys­
tem backplane but is not installed in a Digital manufacturing facil­
ity. The AXVII-C option does not include an 110 connection panel 
insert, nor is it qualified for use in an FCC Class A system. 





Chapter 36 • KWVII-C Programmable Realtime Clock 

The KWVU-C is a programmable realtime clock printed circuit board. 

• Specifications 

Identification 

Size 

Power Requirements 

Bus Loads 
ac 
dc 

Oock 
Crystal Oscillator 
Output Ranges 

Oscillator Accuracy 
Other Sources 

110 Connector 

Schmitt 1Hgger Input Signa1s 
Number of inputs 
Input Range 
Thggering Range 
Thggering Slope 
Source 
Response Tune 

Hysteresis 

Characteristics 

OockOutput 
Single 

M4002 

Dual 

+5 V ±5% at 2.2 A 
+ 12 V ± 3% at 13 rnA 

1.0 
1.0 

10 MHz base frequency 
1 MHz, 100 kHz, 10 kHz, 1 kHz, and 
100Hz 
0.01% 
Line frequency or input at Schmitt 
trigger 1 

40 pins; 3M no. 3417-7040 

2 
± 30 V (maximum limits) 
- 12 V to + 12 V adjustable 
lbsitive or negative, switch-selectable 
User device 
Depends on input waveform and 
amplitude; for TTL logic levels, typi­
cally 600 ns 
Approximately 0.5 V, positive and 
negative 
Single-ended input with 100 KG 
impedance to ground 

CLK OVFL (clock overflow, asserted 
low) 
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Output Pins 
Function 

Duration 
Line Driver 

Maximum Source Current 

Maximum Sink Current 

Schmitt 1Hgger 1 Output 
Signal 
Output Pins 
Function 

Miscellaneous Characteristics 

Schmitt 1Hgger 2 Output 
Signal 
Output Pins 
Function 

Miscellaneous Characteristics 

• Related Documentation 

Document TItle 

Jl pin RR and CLK OVFL tab 
Tune base selection from an internal 
crystal-controlled frequency, an input 
at ST1, or a line frequency at BEVNT 
bus line 
Approximately 500 ns 
TIL compatible, open collector circuit 
with 470-fi pull-up resistor to + 5 V 
5 rnA when output is high (~2.4 V), 
measuring from source through load 
to ground 
8 rnA when output is low (0.8 V), 
measuring from external source volt­
age through load to output 

STI OUT (asserted low) 
J 1 pin UU and STI OUT tab 
External time base input or counter of 
external events; input frequency func­
tion of input signal 
Same as clock output 

ST2 OUT (asserted low) 
Jl pin SS 
Starts counter, sets ST2 flag, and gen­
erates an interrupt (if enabled); causes 
buffer preset register (BPR) to be 
loaded from counter 
Same as clock output 

LSI-ll Analog System User's Guide 
KWVII-C Field Maintenance Print Set 
KWVll Diagnostic Documentation Kit 

Order Number 
EK-AXVI1-UG 
MP-OI293-00 
ZJ247-RZ 
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• Configuration 
The KWV11-C, shown in Figure 36-1, has two switchpacks, SW1 and SW2, used 
to configure the device and interrupt vector addresses. It also has another 
switchpack, SW3, to select the Schmitt trigger slope and level controls. For each 
of the two Schmitt triggers on-board, the user can select a fixed reference level 
for TTI..logic or a variable reference level that permits setting the Schmitt trig­
ger threshold to any point between -12 V and + 12 V. The user can also select 
whether the Schmitt trigger fires on the positive or negative slope of the input 
waveform. 

Two tabs on the board provide outputs hom the dock counter (CLK OVFL) and 
Schmitt trigger 1 (STI OUT). Either of these output tabs can be used to connect 
a short jumper wire to the AID input board (pin RTC IN) to start an AID 
conversion. 
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I u 
J1 

OFF I'ON ~SW3 
-=:J 
-=:J 
-=:J 8 

(/) (/) 
ST2 sn 
lVl 
ADJ 

~8 
~ 
-=:J 

lVl 
ADJ 

§:SW2 
-=:J 
~ 
~1 

-=:J 8 
~ 
~ 

~SW1 
~ 
~ 
~1 

ON OFF 

1 BB 
ClK ST1 
OVFL OUT 

NOTE: 
THE SWITCH POSITIONS SHOWN ARE THE 
FACTORY-SHIPPED CONFIGURATION. 
THESE POSITIONS ARE NECESSARY TO 
RUN DIAGNOSTICS. 

Figure 36-1 • KWV11-CModule Layout 
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Device Address 
The KWVII-C uses two programmable read/write registers, as listed in Table 
36-1. 

Table 36-1 • KWVll-C Standard Address Assignments 

Description Mnemonic Status 

Registers: 
Control and Status Register CSR 
BufferlPreset Register BPR 

Interrupt Vectors: 
Clock Overflow 
Schmitt lHgger 2 

CLFOVFL 
ST2 

RIW 
RIW 

Address 

170420 
170422 

440 
444 

The KWVII-C device address is the base 110 address assigned to the control 
and status register of the board. The device address is selected by means of two 
switchpacks, SWI and SW2. The switches allow the user to set the device 
address in the range of 170000 to 177774 in increments of 4. The device address 
is factory-configured at 170420, as shown in Figure 36-2. A switch in the ON 
position encodes a 1 in the corresponding bit position; a switch in the OFF posi­
tion encodes a o. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

111111111010101110101011101010101:~~1~~ 
STANDARD ADDRESS I I I I I I I I I I 
CONFIGURATION OFF OFF OFF ON OFF OFF OFF ON OFF OFF 

(170420) I I I I I I I I t:b 
ADDRESS PART OF 
SWITCH (SW1) 11 2 3 4 5 6 7 81 1 2 SWITCH SW2 

LOGICAL 1 = ON 
LOGICAL 0 = OFF 

Figure 36-2 • Selecting KWVll-C Device Address 

Interrupt Vector Address 
The KWVll-C can generate two interrupts (as listed in Table 36-1) and there­
fore requires two consecutive interrupt vectors. The base interrupt vector is 
assigned to the clock overflow interrupt and can be assigned any address 
between 0 and 770 in increments of 10. It is factory-configured to 440 by SW2, 
as shown in Figure 36-3. A switch in the OFF position encodes a 0; a switch in 
the ON position encodes a 1. 
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The interrupt vector for ST2 is automatically four address locations higher 
than the selected base interrupt vector. 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

ON 0 F 0 F ON OFF OFF 

* * * * * * ~~~;g~ ~ 3 I 4 I 5 I 6 I 7 I 8 I 
(PART OF SW2) L--....L..-.....L..--t._L--....L..---' 

Figure 36-3 • Selecting KWVll-C Interrupt \i>ctor Address 

Schmitt 1Hgger Reference Levels and Slopes 

BDAL BIT 
POSITION 

The KWV ll-C has two Schmitt triggers that condition the input waveforms to a 
form needed by the user. Both can be adjusted to trigger at any level in the ± 12 
V range (or at TTL fixed levels) and on either the positive or negative slope of 
the input signal. Each Schmitt trigger has three switches and a potentiometer. 
The use of these switches and potentiometers is shown in Table 36-2. 

Table 36-2 • Setting the KWVll-C Schmitt 1Hggers 

Switch Number Function 

SW3-1 With this switch ON and switch 2 OFF, STI fires at a level 
determined by the STI LVL AD] potentiometer within a 
range of ± 12 V. 

SW3-2 With this switch ON and switch 1 OFF, STI fires at a fixed 
reference level for TTL logic. The potentiometer has no 
effect. 

Note 

Switches 1 and 2 cannot be ON together. 

SW3-3 

SW3-4 

With this switch ON and switch 4 OFF, ST2 fires at a level 
determined by the ST2 LVL AD] potentiometer within a 
range of ± 12 V. 

With this switch ON and switch 3 OFF, ST2 fires at a fixed 
reference level for TTL logic. The potentiometer has no 
effect. 

Note 

Switches 3 and 4 cannot be ON together. 

(continued on next page) 
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Table 36-2 • Setting the KWVll-C Schmitt 'lHggers (Cont.) 

SW3-5 When this switch is OFF, STI fires on the negative slope 
(high to low transition) of the input signal. When ON, STI 
fires on the positive slope (low to high transition). 

SW3-6 

SW3-7,SW3-B 

When this switch is OFF, ST2 fires on the negative slope of 
the input signal. When ON, ST2 fires on the positive slope. 

Not used 

Enemal Control of Schmitt 'lHggers 
The connector J 1 on the board allows the user to connect external slope and 
level controls for each Schmitt trigger. The value of the potentiometers should 
be between 5 kG and 20 kG. Selecting a potentiometer with more turns pro­
vides for a finer adjustment over the ± 12 V range. 

SW3 on the KWVII-C must be set as listed below, and the potentiometers on 
the KWVII-C should be set to their center of rotation. At the center, the screw­
driver slot should be aligned with the notch at its edge. 

SW3 Switch Status 
1 ON 
2 OFF 
3 ON 
4 OFF 
5 OFF 
6 OFF 
7 Unused 
B Unused 

• Interfacing to the KWVII-C 

The 40-pin 110 connector G 1) on the KWVII-C is provided for user inputs and 
outputs. In addition, two tabs (shown in Figure 36-1) provide output signals 
CLK OVFL and STI OUT. These tabs are electrically in parallel with pins RR and 
UU of J 1. These tabs make it easier for the user to connect an external start 
signal because an AID conversion can be from Schmitt trigger 1 or from the 
clock counter overflow. 

The KWVII-C has two bus interface connectors that plug into the Q-bus. These 
connectors have signals defined by Q-bus specifications. 
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The Q-bus parallel 110 interface options provide high-speed data transfers 
between memory and 110 devices. There are three general-purpose parallel 
interfaces available, as well as two special-purpose interfaces used to connect 
the Q-bus to IEEE-488 instrument buses. 

• DRVll Parallel Line Unit 
The DRVII is a general purpose interface for connecting parallel line TTL or 
DTL devices to the Q-bus. It contains a single 16-line port that can execute 
program-controlled transfers at rates up to 40 Kwords per second. Data is han­
dled by 16 diode-clamped input lines and 16 latched output lines. The DRVII 
supports 16-, 18-, or 22-bit addressing. 

• DRVII-J High-Density Para1Iellnterface 
The DRVll-J is a high-density parallel interface providing four 16-line ports. It 
also includes an advanced interrupt structure that accepts interrupt requests 
from up to 16110 lines, generating up to 16 individual vector addresses. It sup­
ports program selection of fixed or rotating interrupt priorities within the inter­
face. Two DRVll-Js can be connected as a link between two Q-buses. The 
DRVII-J supports 16-, 18-, or 22-bit addressing. 

• DRVll-WA General Purpose DMA Interface 

The DRVll-WA is a high-speed, general purpose direct memory access (DMA) 
paraI)el interface. It is designed for 22-bit Q-bus systems but is also backward­
compatible with 18-bit systems. The DRV 11-WA can transfer up to 250 K words 
per second in single cycle mode, and up to 500 Kwords per second in burst 
mode. 

• mVII-A Instrument Bus Interface 

The mVll-A interconnects the Q-bus with an instrument bus conforming to 
the IEEE Standard 488-1975. The mVll-A can accommodate up to 15 IEEE-
488 devices and can transfer up to 40 Kbytes per second. The mVI1-A supports 
16-, 18-, or 22-bit addressing. 
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• ffiQII-A DMA ffiClIEEE Bus Interface Option 

The IEQII-A is a DMA controller interconnecting the Q-bus with two indepen­
dent buses confonning to both the European Standard lEe 625-1 and the U.S. 
Standard IEEE 488-1978. Each bus can have up to 15 devices in sequential con­
figuration. The IEQII-A is a bit-parallel byte-serial controller that can perform 
transfers in either program interrupt or direct memory access mode. It supports 
both 18-bit and 22-bit addressing. 
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The DRV11 is a general purpose interface unit used for connecting parallel line 
TIL or DTL devices to the Q-bus. 

• Specifications 

Identification M7941 

Size Dual 

Power Requirements 5.0Vdc ±5% atO.9A 

Bus Loads 
ac 
dc 

• Related Documentation 

Document TIde 

1.4 
1.0 

ADVll-A, KWVll-A, AAVll-A, DRVll User's Manual 
DRVII Field Maintenance Print Set 
DRVII Diagnostic Documentation Kit 

• Configuration 

Order Number 
EK-ADVll-OP 
MP-00866-00 
ZJ244-RZ 

The DRVll device and vector addresses are configured by inserting and/or 
removing jumpers on the module. The locations of these jumpers are shown in 
Figure 38-1. 
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c 
C 

u J J1 

1 U 
J2 

i -v""Ec~o; JUMPERS 1 
I V4-- --vs I 
I I 
I I 
I V3-- --V6 I 
I -v71 L ________ -.J 

,----------, I ADDRESS JUMPERS I 
I A3-- -_A9 I 
I A4-- --A10 I 
I AS-- --A11 I 
I ~~== --A12 I 
I A8-- I L __________ -.J 

SL1 \' SL2 
cr-i t--~ 

OPTIONAL EXTERNAL 
CAPACITOR 

M7941 ETCH REV. C 

Figure 38-1 • DRV11 Jumper Locations 
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Device Address 
Because each DRV11 uses three registers, each module requires three addresses. 
Table 38-1 lists the registers along with their standard factory-configured 
addresses. The base device address is that address assigned to the control and 
status register. The base address for the DRV11 can range from 160000 through 
177770 and is configured using jumpers A3 through A12, as illustrated in Fig­
ure 38-2. A jumper removed encodes a logical 1 in the corresponding address 
bit; a jumper installed encodes a logical o. 
The DRV11 is factory-configured with a device address of 167770. Addresses 
from 177560 to 177566 are reserved for the console device and should not be 
used for the DRV11. 

Table 38-1 • DRVll Standard Address Assignments 

1st Module 2nd Module 
Desaiption Mnemonic Address Address 

Registers: 
Control and Status DRCSR(RIW) 167770 167760 
Output Buffer DROUTBUF (RIW) 167772 167762 
Input Buffer DRINBUF (R-O) 167774 167764 

Interrupt Vectors: 
Request A REQA 300 310 
RequestB REQB 304 314 

8 7 0 I :5 1, 
I , , I , , I " "I 

I I I I I I I I I I '--y----/ L BYTE SELECT 

~ < ~ ~ ~ !;( ~ ~ < ~ l ~ : ~~~ ::;:(~_-~5) 
'- y / REGISTER 

ADDRESS JUMPERS: OOX = DRCSR 
INSTALLED = 0 01X = DROUTBUF 
REMOVED = 1 1 OX ~ DRINBUF 

11 X = NO RESPONSE 

Figure 38-2 • DRVll Device Address Selection 

Interrupt Vector Address 
The DRVll can generate two interrupts, as listed in Table 38-1, and therefore 
requires two consecutive interrupt vectors. The vector addresses are selected in 
the range of 000 to 374 by using jumpers V3 to V7, as shown in Figure 38-3. 
The DRV11 is factory-configured with a vector address of 300. 
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15 8 7 

I I I I I 
S; ~ ~ ~ ~ 

y 

VECTOR JUMPERS: 
INSTALLED = 0 
REMOVED = 1 

/ 

o 

o 0 I 
, I 

L (DRCSR-15) 
REQUESTING DEVICE 
0= REQA 
1 = REQ B 

Figure 38-3 • DRVll Interrupt ~ctor Selection 

NEW DATA RDY and DATA TRANS Pulse Width Modification 
An optional capacitor can be added to the DRVII module to extend the pulse 
width of both the NEW DATA RDY and DATA TRANS pulse widths. The capaci­
tor can be added in the location shown in Figure 38-1 to produce the approxi­
mate pulse widths listed below. 

Optional Extemal Approximate Pulse Width (ns) 
Capacitance (F) NEW DATA RDY DATA TRANS 
None 350 1150 
0.0047 750 1550 
0.01 
0.02 
0.03 

1550 
2330 
3150 

2400 
3200 
3900 

• Cables and Cabinet Kits 

Interfacing the DRVII to the user's device is via the two board-mounted H854 
4O-pin male connectors. Optional external cables and connectors for use with 
the DRVII include 

BC08R-Ol 

BC07D 

BCVll 

H856 

I-ft, 40-conductor, flat maintenance cable with H856 con­
nectors on each end 
Flat, 40-conductor signal cable with H856 connector on 
one end; other end is terminated by the user. Available in 
lengths of 3.0,4.6, and 7.6 m (10, 15,25 ft) 
Flat, 40-conductor, twisted pair cable with a single H856 
connector on one end; remaining end is connected by the 
user. Available in lengths of 15, 3, 4.6, 6.1, and 7.6 m 
(5, 10, 15,20, and 25 ft) 
40-pin female socket for user-fabricated cables 

When ordered at the same time as the system in which it is to be installed, the 
DRVll option (model number DRVll-LP) includes the base module (M7941), 
internal cables, and the I/O connection panel insert. 
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When ordered as a system upgrade, the DRVll option includes the base mod­
ule only. One of the following cabinet kits should be chosen for system 
installation: 

CK-DRVlB-KA 
CK-DRVlB-KB 
CK-DRVlB-KC 

For use with the BA23 enclosure 
For use with the BAll-M enclosure 
For use with the H349 distribution panel 





Chapter 39 • DRVII-JHigh-Density Parallel Interface 

The DRVll-J is a high-density parallel interface, providing 64 110 data lines on a 
dual-height module. 

• Specifications 

Identification 

Size 

Power Requirements 

Bus Loads 
ac 
dc 

Data Buffer 1H-State Outputs 

Data Buffer Inputs 

Protocol SignaI1H-State Outputs 

Protocol Signal Inputs 

M8049 

Dual 

+5V ±5%, 1.6 A (typical), 1.8 A 
(maximum) 

2.0 
1.0 

VOL = O.5V@IOL = 24 rnA 
VOL = 0.4 V@IOL = 12 rnA 
VOL = 2.4 V @ IOH = -2.6 rnA 

IlL = -02 rnA @ VIL = 0.4 V 
IIH = 20 f.LA @ VIH = 2.7 V 

VOL = 0.55 V @ IOL = 64 rnA 
VOH = 2.4 V @ IOH = -15 rnA 

Termination: 120 n 
hL = -27 rnA @ VIL = 0.5 V 
IIH = 80 .... A@VIH = 2.7V 

Nonstandard Environmental Specifications 
Storage Temperature - 400e to 600e (_400 P to 1400 P) 
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• Related Documentation 

Document TIde 
DRVll-] Parallel Line Inter/ace User's Guide 
DRV11-] Field Maintenance Print Set 
DRV11 Diagnostic Documentation Kit 

• Configuration 

Order Number 
EK-DRVl]-VG 
MP-00866-00 

ZJ244-RZ 

Eleven wirewrap jumpers or jumper clips can be installed or removed in various 
combinations to select the desired DRV11-] configuration. Nine of the jumpers 
(WI through W9) are used to select the device starting address. Jumper WIO is 
reserved for future use. Jumper WI1 is used to select the combination of high­
byte port A signals used to generate the interrupt requests. The locations of 
these jumpers are shown in Figure 39-1. 
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c J2 U 
PORTCAND 0 

c J1 U 
PORTAAND B 

SOFTWARE· 
CONTROLLED 
VECTOR INTERRUPT 

W11 ~ 
ED J4 c:=:J BG 

f' DEVICE 
ADDRESS 
SELECTION 

W2 

B W7 

ED J3 c:=:J 
W10 

A 

Figure 39-1 • DRV11-] Jumper Locations 
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Device Address 
The DRVII-J contains eight device registers that can be individually addressed 
by the user program. The eight device registers are divided into four control 
and status registers and four data buffer registers. Each of the 110 ports is 
accessed by a control and status register and a data buffer register associated 
with that port. Table 39-1 lists the eight addressable device registers. 

Table 39·1 • DRVll·J Standard Register Addresses 

1st Module 2nd Module 3rd Module 
Register Mnemonic Address Address Address 

Control and Status A CSRA 764160 764140 764120 

Data Buffer A DBRA 764162 764142 764122 

Control and Status B CSRB 764164 764144 764124 

Data Buffer B DBRB 764166 764146 764126 

Control and Status C CSRC 764170 764150 764130 

Data Buffer C DBRC 764172 764152 764132 

Control and Status D CSRD 764174 764154 764134 

Data Buffer D DBRD 764176 764156 764136 

Three standard device addresses have been assigned for use with DRVll-Js-
764160, 764140, and 764120. The module is configured at the factory for an 
address of 764160. If two additional modules are used in the system, the second 
DRVll-J should be configured for 764140 and the third for 764120. If the sys­
tem application requires more than three DRVII-Js, addresses for the additional 
modules must be selected from the user-resetved area of the address map (from 
764000 to 767776) and assigned in descending order in decrements of 20. 
When selecting addresses other than the three standard addresses, refer to the 
cuqent issue of the PDP-11 Architecture Handbook to avoid possible 110 device 
address conflicts. 

Nine address jumpers (WI through W9) are installed or removed to establish a 
base device register address. Figure 39-2 shows the format of a DRVI1-] device 
address. Note that address bits A13 through A15 are neither configured nor 
decoded by the module. These bits are decoded by the bus master module as 
the bank 7 select (BBS7) bus signal. Address bit 0 is used by the program to 
select a high-byte or a low-byte operation. Address bits <1:3> are used to 
select one of the eight device registers in the addressed module. 

The DRVI1-J jumper arrangement provides the capability of configuring any 
address from 760000 to 777600. However, the address selected must fall within 
the user area of the address space - from 764000 to 767776. 
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1 = HI BYTE 
0= lO BYTE 

INSTAllED = ALLOWS MATCH TO OCCUR WITH A 1 (LOW) ON THE CORRESPONDING BUS LINE. 
REMOVED = ALLOWS MATCH TO OCCUR WITH A 0 (HIGH) ON THE CORRESPONDING BUS LINE. 

Figure 39-2 • DRVll-] Device Address Format 

Interrupt Vector Address 
The DRVll-] can be programmed to operate in systems that are either inter­
rupt-driven or software-polled. If the DRVll-] is used in an interrupt-driven 
system, the interrupt vector addresses must be programmed into a RAM (vector 
address memory) contained in the two interrupt controller chips, E2 and E1O. 

A total of 16 vector addresses can be stored in the vector address memory. 
Although the vector address bits <0:7> provide the capability of program­
ming addresses from 0000 through 1774 (see Figure 39-3), the vector addresses 
actually assigned must be selected from the floating vector space - from 300 
to 776. 

15 14 13 12 11 10 09 OB 07 06 05 04 03 02 01 00 

I 0 I 0 O· 0 I 0 0, V91 VB , V7 , V61 V5 , V4 , V31 V2 ,0 0 I 
I I I I I I I I 

07 D6 05 D4 03 02 01 DO , / 
T 

CSRB (GROUP 1) 
OR 

CSRD (GROUP 2) 

Figure 39-3 • DRVll-] u.ctor Address Format 
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• Cables and Cabinet Kits 
The BC05W cable can be used to connect the DRVll-] to user devices or to link 
two Q-buses together through two DRVll-]s. The BC05W is a flat, shielded 
cable with 50-pin connectors at both ends. It is available in lengths of 0.6 m 
(2 ft), 3.0 m (10 ft) and 7.6 m (25 ft). 

A maximum cable length of 25 feet is specified for the distance between two 
DRVll-]s or from a DRVll-] to a user device with an ac load equivalent to the 
DRVll-]. The maximum cable length may have to be shortened if the ac load of 
the user device is greater than the ac load of the DRVll-]. 

When ordered at the same time as the system in which it is to be installed, the 
DRVll-] option (model number DRVII-JP) includes the base module (M8049), 
internal cables, and the I/O connection panel insert. When ordered as a system 
upgrade, the DRVll-] option includes the base module only. One of the follow­
ing cabinet kits should be chosen for system installation: 

CK-DRVIJ-KA For use with the BA23 enclosure 
CK-DRVl]-KB For use with the BAII-M enclosure 
CK-DRVl]-KC For use with the H349 distribution panel 
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The DRVll-WA is a general purpose, direct memory access (DMA) interface for 
transferring 16-bit data words directly between any LSI-II microcomputer 
memory and a user's 110 device. 

• Specifications 

Identification 

Size 

ft»werRequirements 

Bus Loads 
ac 
dc 

User 110 Connections 

Line Loading 
Input Data Lines 
Input Control Lines 
Output Data Lines 
Output Control Lines 
Logic Levels 

1iansfer Mode 

Data 1iansfer Rate 

M7651 

Dual 

+ 5V at 1.8 A (nominal) 

2.0 
1.0 

Two 40-pin connectors 

1 TIL unit load each 
1 TIL unit load each 
10 TIL unit loads each 
10 TIL unit loads each 
High = logic 1 
Low = logicO 

DMA or program-controlled with 
interrupts 

Up to 250,000 16-bit words per sec­
ond in single-cycle mode 
Up to 500,000 16-bit words per sec­
ond in burst mode 

Note 

While doing burst mode transfers, the DRVII-WA becomes bus 
master and holds the bus until the entire transfer is complete. This 
action can potentially lock out other devices from accessing the 
bus while the transfers are ongoing. This mode of operation is 
consistent with the operation of the 18-bit predecessor product, 
DRVll-B. 
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Nonstandard Environmental Specifications 
Operating Temperature 5°e to 500e (41°F to 122°F) 

• Related Documentation 

Document Tide 
DRVll-WA General Purpose DMA Inter/ace User's Guzde 
DRVll-WA Field Maintenance Print Set 
DRVll Diagnostic Documentation Kit 

• Configuration 

Order Number 
EK-DRVWA-UG 
MP-OI582-01 
ZJ244-RZ 

The DRVll-WA is configured by means of two address selection switchpacks, as 
shown in Figure 40-1. The user can configure the base device address, the inter­
rupt vector address, and the bus addressing mode. 

C\I ., 

DEVICE ADDRESS 
SELECTION SWITCHES 

Figure 40-1 • DRV11-WA Connector and Switch Locations 

Device Address 
The DRVll-WA contains six device registers, as listed in Table 40-1. The factory­
configured DMA interface base address is 772410. The user can select another 
base address for assignment to the word count register by setting the address in 
the device address selection switches on the module. The remaining register 
addresses are then decoded by the module, as shown in Table 40-1. 
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The location of the device address selection switches is shown in Figure 40-
1. Switches are set to the ON (closed) position for bits to be encoded as a 1 in 
the base address. Switches set to the OFF (open) position are encoded as a 0 
in the base address. Figure 40-2 shows the address select format and 
presents the switch-to-bit relationship for the device address selection. 

Table 40-1 • DRVll-WA Standard Register Address Assignments 

Register Mnemonic Status Address 

\Xbrd Count Register WCR RIW 772410 

Bus Address Register BAR RIW 772412 

Bus Address Extension Register BAE RIW 772412 

Control and Status Register CSR RIW 772414 

Input Data Buffer Register IDBR R-O 772416 

Output Data Buffer Register ODBR W-O 772416 

DECODED FOR 
1 OF 4 

DECODED BY BBS7 SELECTED BY SWITCHES REGISTERS 
~r.------_A ..... _____ -,\~ 

17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

DEVICE 
ADDRESS ON 1 

SELECTION OFF I 
SWITCHES L...-_~--'---";;'_"'--_______ -I 

OFF = 'ZERO' 
ON = 'ONE" 

Figure 40-2 • DRVll-WA Device Address Selection 

Interrupt Vector Address 
Vector addresses 0-774 are reserved for LSI-ll system users. The DRVll-WA is 
factory-configured with a vector address of 124. The user can select another 
vector address by reconflguring the vector address selection switches on the 
module, shown in Figure 40-1. 

Vector address selection switches are set to the ON (closed) position to encode a 
logical 1 in the corresponding address bit. Switches are set to the OFF (open) 
position to encode a logical o. Figure 40-3 shows the address select format and 
the switch-to-bit relationship for the vector address selection. 



40-4 • DRVll-WA General Purpose DMA Inter/ace 

VECTOR 
ADDRESS 
SELECTION 

1ST 
OCTAL 
DIGIT 

2ND 3RD 
OCTAL OCTAL 
DIGIT DIGIT 

4TH 
OCTAL 
DIGIT 
(0 OR 4) 

PREASSIGNED 
AS ZEROS 

~~ ~ 
09 OB 07 06 05 04 03 02 01 00 

SWITCHES '---------------~___r__I 

ON = 22-BIT ADDRESS 
OFF = 18·BIT ADDRESS 

Figure 40-3 • DRVII-WA Interrupt \kctor Address Selection 

Addressing Mode 
The user selects either 1B- or 22-bit addressing by means of switch 10 of 
switchpack E40. Setting this switch to the OFF position selects 1B-bit address­
ing; setting it to the ON position selects 22-bit addressing (see Figure 40-3). 

• Cables and Cabinet Kits 
The DRV11-WA has two 40-pin connectors that provide the interface to the 
user's device. Two cable assemblies are required. Recommended cables assem­
blies are listed in Table 40-2. The listed cables are terminated (one or both sides) 
with HB56 40-pin connectors that mate with the connectors on the DRVII-WA. 

Cable selection is determined by the type of connections used on the user's 
device. The desired cable length (xx) must be specified when ordering. 
(Lengths longer than 25 feet are not recommended for use with the DRVII-WA. 

Table 40-2 • Recommended DRVU-WA Cable Assemblies 

Cable No. Connectors Type Standard Lengths 

BCOBR-xx 

BC04Z-xx 

HB56 to HB56 Shielded flat 1,6, 10, 12,20,25 ft 
(0.305, I.B30, 3.050, 3.660, 
6.100,7.625 m) 

HB56 to open Shielded flat 6,10,15,25 ft 
(1.830,3.050,4575,7.625 m) 
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When ordered at the same time as the system in which it is to be installed, 
the DRVll-WA option includes the base module (M7651), internal cables, 
and the 110 connection panel insert. When ordered as a system upgrade, the 
option includes only the base module. One of the following cabinet kits 
should be chosen for system installation: 

CK-DRVIB-KA For use with the BA23 enclosure 
CK-DRVIB-KB For use with the BAII-Menclosure 
CK-DRVIB-KC For use the H349 distribution panel 
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The IBVll-A is an option that interfaces the Q-bus with the instrument bus as 
described in IEEE Standard 488-1975, "Digital Interface for Programmable 
Instrumentation." 

• Speci6cations 

Identification 

Size 
Power Requirements 

Bus Loads 
ac 
dc 

M7954 

Dual 

+ 5 Vdc ±5% at 0.8 A (typical) 

1.9 
1.0 

When connected to the Q-bus, the IBVII-A meets the following subsets of 
IEEE Standards 488-1975: 

SHI 
AHI 
TS 
TE5 
LE3 

SRI 
RLI 
PP2 
OCI 

Cl 
C2 
C3 
C4 

This module is designed to be the only controller on the IEEE bus. Therefore, it 
will not respond to another controller on the bus that issues either a paralld poll 
configure command or a paralld poll control signal. 

• Related Documentation 

Document TIde Order Number 
IBVII-A LSI-Il1Instrument Bus Inter/ace User's Manual EK-IBVII-TM 
Digital Interface for Programmable Instrumentation (IEEE Std. 488- 1975) 
IBVll-A Fidd Maintenance Print Set MP-00274-00 

• Configuration 

The IBVll-A option can be installed in any Q-bus to interface various instru­
ments via an "interrupt bus." The instrument bus is defined in the IEEE Stand­
ard 488-1985, "Digital Interface for Programmable Instrumentation." Any 
instruments designed to interface with the bus defined in that standard can be 
interfaced to the Q-bus system via the IBVII-A. 
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The mVII-Ais configured by means of two switchpacks located on the module 
(see Figure 41-1). Switchpack SI is used to configure the interrupt vector 
address; switchpack S2 is used to configure the device address. 

20-PIN 
INSTRUMENT BUS 

CABLE CONNECTOR 

VECTOR ADDRESS 
SELECT SWITCHES 

(S1) 

DEVICE 
(IBS & IBD REGISTERS) 

ADDRESS SELECT 
SWITCHES 

(82) 

o 

Figure 41-1 • IBV11-A Switch Locations 
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Device Address 
The two registers used by the mVll-A are listed in Table 41-1. The mVll-A 
device address is the address assigned to the control and status register. This 
address is selected using switchpack S2, and can be located anywhere between 
160000 and 177776. A switch in the ON position encodes a logical 1 in the 
corresponding device address bit; a switch in the OFF position encodes a logical 
o. The switch-to-bit assignments are shown in Figure 41-2. The mVII-A is fac­
tory-configured with a device address of 160150. 

Table 41-1 • mVll-A Standard Address Assignments 

Description Mnemonic 

Registers: 
ControVStatus Register ms 
Data Register ffiD 

Interrupt Vectors: 
Error Vector ER2,ERI 
Service Vector SRQ 
Command and Talker Vector CMD,TKR 
Listener Vector LNR 

IBS REGISTER ADDRESS FORMAT 

STANDARD 
ADDRESS 

CONFIG~~:~~~ T T T T T T T T T i 
S2 INDIVIDUAL I I 

SWITCH NUMBERS 1 2 3 4 5 6 8 9 1~ 

NOTES: 
1. OFF = LOGICAL 0; ON = LOGICAL 1 

Status 

RIW 
RIW 

Address 

160150 
160152 

420 
424 
430 
434 

BYTE 
POINTER 
BIT 

o = 185 REGISTER 
1 = IBD REGISTER 

NORMALLY 0 
(RESERVED FOR 
FUTURE USE) 

2. ONLY THE IBS REGISTER ADDRESS IS CONFIGURED VIA S2. THE IBD REGISTER ADDRESS 
ALWAYS EQUALS THE IBS REGISTER ADDRESS +2. 

Figure 41-2 • IBV11-A Device Address Selection 
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Interrupt Vectors 
The mVII-A can generate four separate interrupts, as listed in Table 41-1, and 
therefore requires four consecutive interrupt vectors. Interrupts are prioritized 
in the IBVII-A. A summary of the four interrupts is given in Table 41-2. 

The base vector address can be assigned in the range of 0-360 by setting 
switches 1 through 5 of switchpack SI. A switch in the ON position encodes a 
logical 1 in the corresponding vector address bit; a switch in the OFF position 
encodes a logical o. The switch-to-bit assignments are shown in Figure 41-3. 
The mVII-A has a factory-configured vector address of 420. 

Switch 8 of switchpack SI is used to enable (the OFF position) or disable (the 
ON position) the ERI interrupt. 

Switches 6 and 7 of switchpack SI are unused. 

Priority 

Highest 

Second highest 

Third highest 

Lowest 

18ble 41-2 • IBVll-A Interrupt Summary 

Interrupt 

ER2,ERI 

SRQ 

TKR, 
CMD 

LNR 

Vector 

xxx + 00 

xxx + 04 

xxx + 10 

Cause of Interrupt 

Error condition 

A device connected to the instru­
ment bus is requesting service. 

The IBVll-A is an active talker and 
is ready for the processor to output 
a byte to the low byte of the IBD 
register. (The IBVII-A will normally 
then transmit the byte over the 
installation bus to the active lis­
tener(s).) 

:xxx + 14 The IBVII-A is an active listener 
and has a data byte to be read by 
the processor. 

xxx = User-configured interrupt vector address 



15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

STANDARD VECTOR ADDRESS 
CONFIGURATION (000420) 

o 
o 

ON OFF OFF OFF ON 1 

INTERRUPT VECTOR 
0= ERROR 
1 = SERVICE REQUEST 
o = COMMAND AND TALKER 
1 = LISTENER 
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NOT USED 

~ 

ON = DISABLE ERR1 
INTERRUPTS 
(NOTE 3) 

S1 INDIVIDUAL 2 4 5 6 7 8 OFF = NORMAL (ENABLE) 
SWITCH NUMBERS '--_________ ---' ERR1 INTERRUPTS 

NOTES: 
1. OFF = LOGICAL 0; ON = LOGICAL 1 

2. ONLY THE VECTOR ADDRESS BITS (8 : 4) ARE CONFIGURED VIA 51. BITS 3 AND 2 ARE IBV11-A 
HARDWARE-SELECTED FOR THE FUNCTIONS SHOWN. 

3. S1-8 OFF = IBV11-A IS THE ONLY SYSTEM CONTROLLER CONNECTED TO THE INSTRUMENT 
BUS; ERR1 INTERRUPTS ENABLED. S1-8 ON = ANOTHER SYSTEM CONTROLLER IS CON­
NECTED TO THE INSTRUMENT BUS; ERR1 INTERRUPTS DISABLED. 

Figure 41-3 • IBVll-A Vector Address Selection 

• Cables and Connectors 
The mVII-A is connected to the first device on the instrument bus via a BN llA 
cable (supplied with the module), as shown in Figure 41-4. One end is tenni­
nated with a 20-pin connector that mates with the 20-pin connector on the 
mVII-A module; the other end is terminated with a 24-pin double-ended con­
nector that conforms to the IEEE 488-1975 standard - the cable can be con­
nected to any device conforming to that standard. The double-ended connector 
contains a male 24-pin and a female 24-pin connector in the same housing. 
These allow for "linear" and "star" connections to instruments connected to the 
instrument bus, as shown in Figure 41-5. One BN llA cable is required for each 
mVll-A module in a system. 

The linear arrangement shown in the figure includes five devices (or instru­
ments), A through E. There is no particular significance to the sequence shown, 
or the electrical position along the instrument bus. Unlike the Q-bus, the posi­
tion along the bus does not structure device priority in the system. 

The star arrangement shown in the figure allows five devices to be connected by 
stacking instrument cable connectors on the BN llA's double-ended connector. 
Double-ended connectors on instrument bus cables will normally include cap­
tive locking screws on each connector assembly (two each), allowing stacked 
connectors to be secured together in a single assembly. 
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/ 
: PIN x I 

~PI\B/ 
~w~ 

PIN A 

Figure 41-4 • BN 11A Instrument Bus Cable 

BN01 A CABLES 

OBNl1A~B~~~ 
I DE~E A II DEViC'E B II DEViC'E C II DE-irCE D II DE~E E I 

(A) LINEAR ARRANGEMENT 

(B) STAR ARRANGEMENT 

Figure 41-5 • Linear and Star Configurations 



Optional Cables 
To connect the M7954 module to the first instrument: 

BNllA-02 
BNllA-04 

To connect instrument to instrument: 

BNOlA-OI 
BNOlA-02 
BNOIA-04 

2 m (78.7 in) 
4 m (157.5 in) 

1 m (39.4 in) 
2 m (78.7 in) 
4 m (157.5 in) 

Note 

The mVII-A is available as an add-on option for installation by 
technically experienced customers. It is compatible with the sys­
tem backplane but is not installed in a Digital manufacturing facil­
ity. The mVII-A option does not include an 110 connection panel 
insert, nor is it qualified for use in an FCC Class A system. 

41-7 
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Chapter 42 • IEQII-A DMA Interface Option 

The IEQll-A option is a DMA controller that interfaces a Q-bus system to two 
independent instrument buses (IECIIEEE). These instrument buses conform to 
both the European Standard IEC 625 -1 and the U.S. Standard IEEE 488-1978. 
Each instrument bus can have up to fifteen devices (including the IEQll-A 
option itself) in a sequential configuration. 

• Specifications 

Identification 

Size 

)\)wer Requirements 

Logic Levels 

Bus Loads 
ac 
dc 

IEClIEEE Bus Load 

Operating Mode 

'lhmsfer Rate 

Maximum Block Length 

Addressable Memory Range 

Priority Level 

M8634 

Quad 

+ 5 Vdc ±5%, 3.0 A 

TIL 

2.0 
1.0 

Programmed 110 transfers with 
interrupt DMA data transfers, byte 
addressing 

Up to 150 Kbyteslsec during a DMA 
block transfer 

65 Kbytes 

256 Kbytes (18-bit) 
4 Mbytes (22-bit) 

BR4 

Nonstandard Environmental Specifications 
Operating T~mperature 5°e to 500e (41°F to 122°F) 
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• Related Documentation 
Document TIde 
PDP-II Bus Handbook 
IEQll-A Field Maintenance Print Set 
IEUIIEQ Diagnostic Documentation Kit 
IEUll-AlIEQll-A User's Guide 
Service In/ormation Guide/or lEe/IEEE Bus Inter/aces 

• Configuration 

Order Number 
EB-17525-20 
MP-01180-00 

ZJ361-RZ 
EK-IEUQI-UG 
EY-I064E-PO 

The IEQl1-A interface module (M8634) is configured by means of two DIP 
switchpacks and eight jumpers, as shown in Figure 42-1. These switches and 
jumpers are used to select the following items: 

• Device address 

• Interrupt vector address 

• Backplane type 

• Interrupt priority level 



J2 J1 

SWITCHPACK E41 

:F:~:I t ~ ~ ~ ~ ~ ~ ~ ~ ~I 
I I I I I I I I I 

13 I I I I I I I I I 3 

SWITCHPACK E46 

ON = 1 123456 

OFF=O t D. D ••• 

I I I I I I 
15 9 I I I I I I 2 0 

lol0lolololol01011101111111xl0101 
VECTOR ADDRESS 
(270) / 

x = VECTOR + 4 
(SECOND VECTOR) 

Figure 42-1 • M8634 Module Layout 

42-3 
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Device Address 
The IEQII-A interface module contains a set of eight device registers used for 
program control. The mod, Ie device address is the address assigned to the first 
of these eight registers. The IEQII-A is factory-configured for a device address 
of 17764100. If the system configuration requires another address (for example, 
if this is the second of two IEQ ll-A modules in the system), the switches in DIP 
switch pack E41 must be configured for the new address. 

A switch set to the ON position encodes a logical 1 in the corresponding device 
address bit; a switch set to the OFF position encodes a logical O. Table 42-1 lists 
the switch-to-bit relationship for the device address selection switches. 

Table 42-1 • IEQll-A Device Address Switches 

E41 Switch 1 2 3 4 5 6 7 8 9 

Address Bit 12 11 10 9 8 7 6 5 4 

Interrupt Vector Address 
The IEQ ll-A can generate two independent interrupts (one for each bus that it 
can monitor), and therefore requires two consecutive interrupt vectors. The 
vector address for which the module is configured is the address assigned to the 
first of the two interrupt vectors. The IEQII-A is factory-configured for a start­
ing vector address of 270. IT the system configuration requires anoth~r address 
(for example, if this is the second of two IEQ11-A modules in the system), the 
switches of DIP switchpack E46 must be configured for the new address. 

A switch set to the ON position encodes a logical 1 in the corresponding vector 
address bit; a switch set to the OFF position encodes a logical O. Table 42-2 lists 
the switch-to-bit relationship for the vector address selection switches. 

Table 42-2 • IEQll-A Interrupt Vector Address Switches 

E46Switch 1 2 3 4 5 6 

Address Bit 8 7 6 5 4 3 

Backplane and Continuity Jumpers 
The IEQII-A interface module can be installed in any Q-bus backplane that 
accepts quad-height modules. It can support either 18-bit or 22-bit addressing. 
Jumpers WI through W3 must be configur~d to accommodate the specific 
backplane used. In addition, jumpers W7 and W8 must be properly configured 
to provide continuity for the interrupt acknowledge (BIAK) and direct memory 
access grant (BDMG) bus signals. Table 42 -3 summarizes this backplane-depen­
dent jumpering. 



Table 42-3 • IEQll-A Backplane Configuration Jumpers 

Q-Bus Structure Module Jumper Settings 
Backplanes Slot AlB SlotCID WI W2 W3 W7 

H9276 22-bit Q-bus CD-bus Out In In Out 

H9273 I8-bit Q-bus CD-bus In Out Out Out 

H9275 22-bit Q-bus 22-bit Q-bus Out In In In 

H9270 I8-bit Q-bus 18-bit Q-bus In Out Out In 

DDVll-B I8-bit Q-bus I8-bit Q-bus In Out Out In 

Note 

IT the IEQII-A interface module is installed in a Q/CD backplane 
and the jumpers W7 and W8 are installed, pin CMI is shorted to 
CNI and pin CRI is shorted to CSI on the adjacent higher-num­
bered slot. These connections can be obstructive in some cases 
and should be deleted by removing the jumpers. 

Interrupt Priority Level 

42-5 

W8 

Out 

Out 

In 
In 
In 

The IEQII-A interface module is factory-configured to support only one inter­
rupt level (BIRQ 4). However, the module can accept the multilevel interrupt 
chip, if desired. The desired interrupt level can then be selected by configuring 
jumpers W4 through W6, as shown in Table 42-4. 

Table 42-4 • IEQll-A Interrupt Priority LevdJumpers 

Interrupt Level W 4 W5 W6 

BR4 In In In 

BR5 In Out Out 

BR6 Out Out In 
BR7 Out In Out 
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• Cables 
The IEQ 11-A interface module is connected to the lEe bus by the bulkhead! 
cable assembly BN 11E-0 1 and to the IEEE bus by the bulkhead! cable assembly 
BN 11F-0 1. In addition to these parts, the following items are also available from 
Digital: 

• IEC standard cable (BNO 1 C-02) that can be used as an interconnecting cable 
on the IEC bus. 

• IEEE standard cable (BN01A-02) that can be used as an interconnecting cable 
on the IEEE bus. 

Up to fifteen devices (including the IEQll-A interface module) can be con­
nected to the IECIIEEE bus I, as well as to the IECIIEEE bus II. The maximum 
length of cable that can be used to connect two devices is 2 meters, and the total 
transmission path length over the interconnecting cables cannot exceed 20 
meters. 



Part IX • Peripheral Interfaces 





Chapter 43 • Introduction to Peripheral Interfaces 

Digital offers a variety of peripheral options for use in Q-bus systems. 

• LPVll Printer Option 

The LPVll printer option consists of an interface module, an interface cable, 
and either an LP05 or an LA180 line printer. The interface module provides 
programmed control of data transfers and provides printer strobe signals 
appropriate for either printer. The LA180 DECprinter is a high-speed printer 
that prints 180 characters per second. The LP05 printer can print 240 or 300 
lines per minute, depending on the model selected. 

• RLV12 Disk Controller 
The RLV12 disk controller interfaces up to four RLOll02 disk drives to any Q­
bus system. The RLO 1 and RL02 are random-access, mass storage subsystems 
that store data in fixed-length blocks on a preformatted disk cartridge. Each 
RLOI can store 5.24 million bytes and each RL02 can store 10.48 million bytes. 
The RLV12 transfers data to and from the Q-bus using direct memory access 
(DMA) transactions. The RLV12 supports 18- or 22-bit addressing. 

• RQC25 Disk Controller 

The RQC25 is a disk controller module that interconnects the RC25 fixed! 
removable disk subsystem to any Q-bus system. The RC25 disk subsystem has 
52 Mbytes of formatted user data - a 26-Mbyte fixed Wmchester disk com­
bined with a 26-Mbyte sealed removable cartridge. Because it uses the Mass 
Storage Control Protocol (MSCP), the RC25 is compatible with other Digital 
Storage Architecture disk subsystems. 

• RQDXl Disk Controller 

The RQDXl is an intelligent controller with an onboard microprocessor used to 
interface the Q-bus with II-Mbyte RD51 and 31-Mbyte RD52 Wmchester disk 
drives as well as O.8-Mbyte RX50 dual diskette drives. Data is transferred to the 
host system via block-mode DMA. Programs in the host system communicate 
with the controller and disk drives using the Mass Storage Control Protocol 
(MSCP) of the Digital Storage Architecture. 
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• RXV21 Floppy Disk Option 

The RXV21 floppy disk option is a random-access, mass storage device that 
stores data in fixed-length blocks on a preformatted, flexible diskette. Each 
diskette can store and retrieve up to 512 Kbytes of data. The RXV21 system 
consists of an interface module, an interface cable, and either a single or dual 
RX02 floppy disk drive. The interface module converts the RX02 110 bus to the 
Q-bus structure. It controls interrupts, decodes device addresses for register 
selection, and handles the data exchange between the RX02 and the processor 
using DMA data transfers. 

• TQK25 Streaming Tape Drive Interface 

The TQK25 interface connects the Q-bus to an external TK25 streaming tape 
drive. The TK25 is a cartridge tape drive designed for fast backup of the high 
capacity mini-Wmchester disks. The TK25 will serially record up to 60 Mbytes 
on a 'l4-inch tape cattridge. 

• TSV05 Tape Transport Subsystem 

The TSV05 tape transport subsystem provides magnetic tape storage capabili­
ties to Q-bus systems. The subsystem reads or writes up to 160 Kbytes per sec­
ond in ANSI standard format. Data is recorded by phase encoding 1,600 bits 
per inch on nine-track tape. Tape formatting, error detection ~d correction, 
and self-test diagnostics are included as integral components of the TSV05 
subsystem. 

• TU58 Cartridge Tape Drive 

The TIJ58 is a low-cost intelligent mass storage device that offers random access 
to block-formatted data on pocket-size cartridge media. It is ideal as an inex­
pensive archive mass storage or as a software update distribution medium. A 
dual-drive TIJ58 offers 512 Kbytes of storage space. 
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The LPVll printer option is a high-speed line printer system for use with a 
Q-bus system. There are 12 option numbers (listed in Table 44-1) that define 
the type of printer used and four primary power (line) voltages. 

Table 44-1 • LPVll Option Model Numbers 

Option No. 

LPV11-PA 
LPV11-PB 
LPV11-PC 
LPV11-PD 

LPV11-VA 
LPVll-VB 
LPVll-VC 
LPVll-VD 

LPV11-WA 
LPVII-WB 
LPV11-WC 
LPV11-WD 

• Specifications 

Interface Module 

Identification 

Size 

Power Requirements 

Bus Loads 
ac 
de 

LPOS Line Printer 

Power Requirements 

Primary Power Printer Model 

115 V, 60Hz LA 180-PA 
230 V, 60Hz LAI80-PB 
115 V, 50Hz LA180-PC 
230 V, 50Hz LAI80-PD 

115 V, 60 Hz LP05-VA 
230 V, 60Hz LP05-VB 
115 V, 50Hz LP05-VC 
230 V, 50Hz LP05-VD 

115 V, 60 Hz LP05-WA 
230 V, 60Hz LP05-WB 
115 V, 50Hz LP05-WC 
230 V, 50Hz LP05-WD 

M8027 

Dual 

+ 5 Vdc, at 0.8 A (typical), 
1.4 A (maximum) 

1.4 
1.0 

115 Vac ± 10% 50 to 60 Hz ± 3 Hz or 
230 Vac ± 10% 50 to 60 Hz ± 3 Hz 
700W 
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Printer Characteristics 
Print Rate 

Characters per Line 
Character Set 

Dimensions 

Environmental 
Operating Temperature 
Humidity 

LA180 DECprinter 

Power Requirements 

Printer Characteristics 
Print Rate 
Characters per Line 
Character Set 

• Related Documentation 

Document TItle 
LP25 Line Printer Maintenance Guzde 
LPVll Printer User's Manual 

LP05-Vx: 300 lines/min 
LP05-Wx: 240 lines/min 
132 
LP05-Vx: uppercase only 
LP05-Wx: uppercase and lowercase 
Height: 1.14 m (45 in) 
Width: 0.81 m (32 in) 
Depth: 0.56 m (22 in) 
Weight: 150 kg (330 lb) 

10°C to 32°C (50°F to 90°F) 
30% to 90% (no condensation) 

90-132 Vac or 180-264 Vac 
50 or 60 Hz ± 1 Hz 
400 W maximum (printing) 
200 W maximum (idle) 

180 characters/s 
132 
Uppercase and lowercase 

!A 180 DEC printer I User's Manual 
LA180 Field Maintenance Print Set 
!A180 DECprinter I Maintenance Manual 

Order Number 
ER-OLP25-5V 
EK-LPVll-OP 
EK-LAI80-0P 
MP-LA180-00 
EK-LAI80-MM 
Dataproducts Corporation 
MP-00467-00 

LP05 Technical Manual, Model 2230 Line Printer 
LPVII-V Field Maintenance Print Set 

• Configuration 

The LPV 11 interface module is shipped from the factory with jumpers con­
figured for standard (Digital software-compatible) device and interrupt vector 
assignments. It is normally not necessary for the user to configure the address or 
vector jumpers unless special device addresses and! or interrupt vectors are 
desired. The factory-installed jumpers are shown in Figure 44-1. These jumpers 
can be removed by carefully cutting each end close to the printed circuit board. 
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In addition to the factory jumpers, there is an alternate set of wirewrap pins 
that allow the user to install additional or replacement jumpers by using the 
designated wirewrap pins. In Figure 44-1, the dots represent wirewrap pins 
and a line indicating a pair of pins shows the electrical connection that must 
be wirewrapped to insert that jumper. Table 44-2 lists the factory jumpers 
installed and the additional jumpers that can be installed, as well as the asso­
ciated functions. The factory-set addresses are listed in Table 44-3. 

Note 

Jumpers F + (factory-installed W6) and F- do not have associated 
wirewrap pins. These jumpers must be installed by soldering and 
removed by cutting or unsoldering. 

Table 44-2 • LPVll Jumper Designations 

Jumper* Function 

A3 Device Address 

A4(W2) Device Address 

A5 (W3) Device Address 

A6 Device Address 

A7 (W4) Device Address 

AB Device Address 

A9 Device Address 

AIO Device Address 

All Device Address 

A12 Device Address 

F(W6) Error Filter 

p P.u1ty 

T(W7) 'franslate to Uppercase 

V2(W9) Interrupt Vector 

V3 (WlO) Interrupt Vector 

V4 (Wll) Interrupt Vector 

V5 (WI2) Interrupt Vector 

V6 (W13) Interrupt Vector 

V7 Interrupt Vector 

VB (WI4) Interrupt Vector 

D(Wl) Bus Reply TIming 

* Jumpers without W designation are not normally factory-installed. 
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C 1 W1< 
J1 ~ U~~N > »»;::., 

~)t 
W6 F- ~ Inn 

pI TIm 
6' W4 V7 

NOTE: 
Q = JUMPERS BROKEN FOR CLARITY ON THIS FIGURE. 
,{, THESE WIREWRAP JUMPERS WOULD NORMALLY BE 

USED TO REPLACE PREVIOUSLY REMOVED FACTORY 
'6 INSTALLED (W) JUMPERS (SHOWN INSTALLED). 

o = WIREWRAP PIN. 

Figure 44-1 • LPVll Jumper Locations 

W13 

W12 

W11 

W10 

W9 



44-5 

Thble 44-3 • LPVll Standard Address Assignments 

Description Mnemonic 

Registers: 
Control and Status Register LPCS 
Data Buffer Register LPDB 

Interrupt Vector: 
DONE or ERROR 

Status 

RIW 
RIW 

Address* 

177514 
177516 

200 

* Second module addresses are placed in floating device address and floating vector 
address space. 

Device Address 
The LPVll is factory-configured with a control and status register (LPCS) 
address of 177514. The data buffer register (LPDB) is always configured at 
LPCS + 2. H more than one LPVll option is installed in the system, or if special 
device addresses are required, remove and/or install jumpers (one for each 
LPCS address bit), as shown in Figure 44-2. 

BITS 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

DEVICE A~g~~~ 11 1111 1 1 11 11 11 11 1 0 11 1 0 1 0 11 11 Il 0 I 
(BANK~ l l l l l l l l l l [0 = LPCS 

CONFId'~~W~~!R !R !R !R !R !I !R !I !I!R 1 = LPDB 

LPCS = 177514 
LPDB = 177516 A12 All Al0 A9 A8 A7 A6 A5 A4 A3 JUMPER 

I = INSTALLED = LOGICAL = 0 
R = REMOVED = LOGICAL = 1 

(W4) (W3) (W2) (FACTORY INSTALLED) 

Figure 44-2 • LPVll Device Address Selection Jumpers 

Interrupt Vector 
The LPVll is factory-configured with an interrupt vector address of 200. H 
more than one LPVll option is installed in the system, or if a special interrupt 
vector is required, remove and/or install jumpers (one for each vector bit), as 
shown in Figure 44-3. 
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BITS 15 14 09 08 07 06 05 04 03 02 01 00 

VECTOR A~g~~~~ 1 0 1 0 1 1 1 1 1 0 1 0 11 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 
I = INSTALLED = LOGICAL 0 
R = REMOVED = LOGICAL 1 

FACTORY !!!!!!! 
CONFIGURATION I R I I I I I 

=200 t t t ! t t t 
JUMPER V9 V7 V6 V5 \ V3 \ 

(FACTORY INSTALLED) (W14) (W13)(W12) (W10) 
V4 V2 

(W11) (W9) 

Figure 44-3 • LPVll Interrupt \kctor Selection Jumpers 

Bus Reply Tuning 
Jumper D (WI) is factory-installed to delay the BRPLY bus signal timing for 
LPVll use with LAIBO printers. If desired, this jumper can be removed for use 
with future printers. However, the LP05 will function if it is left installed. 

Uppercase Only 
Jumper W7 is factory-installed and jumper T is not installed, thereby enabling 
uppercase and lowercase letters to be printed. If lowercase letters are not 
desired, remove W7 and install jumper T. This will cause the LPVll interface to 
translate all lowercase letters to uppercase before transmission to the printer. 
This feature allows files that have been configured for 96-character printers to 
be printed on 64-character printers with minimum software overhead. 

Do not configure the module with both jumpers W7 and T installed. 

Parity 
Jumpers WB and P select the desired parity mode. The LPVll is factory-con­
figured with WB installed and jumper P not installed, thereby enabling parity 
bit 7 to be transmitted to the printer. Configure the parity option desired as 
shown in the following table. Do not configure the module with both jumpers 
WB and P installed. 

Parity Option 
Normal parity bit 
No parity, bit 7 low 
No parity, bit 7 high 

JumperW8 
Installed 
Removed 
Removed 

Note 

JumperP 
Removed 
Removed 
Installed 

If the LPVl1 interface module is used with an LP05 printer 
equipped with the Direct Access Vertical Form Unit (DAVFU), it is 
recommended that the user remove jumper WB. The LPVll inter­
face module does not support the DAVFU function. 
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Error Filter 
The LPVll interface module contains an error filter (time delay) circuit that is 
automatically selected when the module is used with an LA180 DECprinter. 
Jumper F + (W6) is factory-installed, selecting the error filter for use with LP05 
printers. However, its use with the LP05 is optional. If desired, remove the error 
filter by removing jumper W6 and installing F-. Do not configure the module 
with both F- and W6 installed. 

• Cahles 
The following external cables are recommended for use with the LPV 11 
module: 

BCllS-25 

70-11212-25 

25 ft twisted-pair cable with H856 connector on each end, 
to connect to the LA180 printer 
40-pin Berg to Winchester LPII interface cable to connect 
to the LP05 printer 
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The RLV12 disk controller interfaces RL02 and RLOI disk drives to any quad- or 
hex-size backplane that uses 16-, 18-, or 22-bit Q-bus. 

• Specifications 

RLV12 Disk Controller 

Identification 

Size 

Power Requirements 

Bus Loads 
ac 
dc 

Data Thmsfer Rates 

Error Detection Capability 

RLOIlRL02 Disk Drives 

Medium 
Recording surfaces 

Magnetic heads 

M8061 

Quad 

+5 Vdc ±5% at5.0A 
+ 12 Vdc ±5% at 0.1 A 

3.0 
1.0 

4.9 f.Lslword (average) drive to 
controller, controller to memory 
13.9 f.Lslword (peak) drive to 
controller 
2.0 f.Lslword (peak) controller to 
memory 

Cyclic redundancy check (eRC) on 
data and headers. Memory parity error 
abort for use with memories that have 
parity checking. 

Magnetic disk cartridge 

2 data surfaces 

2 read/write heads 
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Recording capacity (fonnatted) 

Cylinders per cartridge 

"fracks per cylinder 

"fracks per cartridge 

Sectors per track 

Bytes per sector 

Bytes per track 

Bytes per cylinder 

Mbytes per cartridge 

Recording method 

Perfonnance 
"fransfer Rate 

Head Ibsitioning TllTIe 

Revolution Latency 

Operating Environment 
Temperature Range 

Relative Humidity 
Wet-bulb Temperature 
Altitude 

Heat Dissipation 

Power 
Drive 
Starting Current 

RLOt RL02 

256 512 

2 2 

512 1024 

40 40 

256 256 

10,240 10,240 

20,480 20,480 

5.24 10.48 

Modified frequency modulation 

40-sector 06-bit data words): 4.9 f,Ls/ 
word (avg) drive to controller, control­
ler to memory; 3.9 f,Ls/word (peak) 
drive to controller 
55 ms (average); 17 ms (one track); 
100 ms (maximum) 
12.5 ms (average) 

10°C to 40°C (50°F to 114°F) at sea 
level 
10% to 90%, noncondensing 
28°C (82°F) maximum 
Up to 2400 m (8000 &) at maximum 
temperature of 36°C (96°P) 
150 W (546 Btulhr) 

Single-phase 
5 A (nns) maximum, 120 V, 47/63 Hz; 
2.5 A (nns) maximum, 240 V, Hz 



Mechanical Drive 
Size 48 cm x 63.4 cm x 27 cm 

(19 in x 25 in x 10.5 in) 

33.75 kg (75lb) 

45-3 

Weight 
Mounting 

Cartridge 

The drive mounts on slides in a stand­
ard 48.26 cm (19 in) cabinet (pro­
vided). Recommended maximum 
height from floor is 18.9 cm (48 in). 
Embedded selVO. Top-loading car­
tridge with two data surfaces. 

Standard Length Cables 
Power cord 
Controller to First Drive 
Drive-to-drive 

• Related Documentation 

Document TItle 
RLV12 Disk Controller User's Guzde 

2.74 m (9 ft) 
1.83 m (6 ft) 
3.05 m (10 ft) 

RLV12 Disk Controller Technical Description 
RLV 12 Field Maintenance Print Set 
RLOllRL02 User's Guide 

Order Number 
EK-RLV12-UG 
EK-RLV12-TD 
MP-01282-00 
EK-RL012-UG 

RLOIIRL02 Pocket Service Gutde EK-RL012-PS 
RL01 Field Maintenance Print Set MP-00347-00 
RLOl Illustrated Parts Breakdown EK-ORLOl-IP 
RL02 Field Maintenance Print Set MP-00553-00 
RL02 Illustrated Parts Breakdown EK-ORL02-IP 
RLV11IRLO 1IRL02 Diagnostic Documentation Kit ZJ285 -RZ 

• Configuration 

The RLV12 module is configured by means of several jumpers, as shown in Fig­
ure 45-1. The user can select the following features: 

• Device address 

• Interrupt vector address 

• Bus addressing mode 

• Memory parity error abort feature 
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Device Address Selection 
Software control of the RLV12 is performed by four or five device registers­
CSR, BAR, DAR, MPR, and BAE. Four registers are used for 16- or 18-bit 
addressing; five registers are used for 22-bit addressing. The bus address exten­
sion registt. (BAE) is added for upper address bit selection for 22-bit DMA 
addressing. The device starting address is assigned to the CSR, with the other 
registers being automatically assigned to the sequential addresses following, as 
shown in Table 45-1. 

Bits <3: 12> of the device starting address are selected by jumpers, as shown in 
Figure 45-1. A jumper connected to ground (M22) encodes a logical! in the 
corresponding address bit, an unconnected jumper encodes a logical 0, and a 
jumper connnected to 5V (Mll) encodes an X (don't care) condition. Figure 
45-2 shown the RLV12 device starting address format. 

Note 

For 22-blt addressing, bit A3 is not decoded in the starting address 



Table 45-1 • Address Selection 

Device Address 16-Bit Addressing IS-Bit Addressing 22-Bit Addressing 

Address Range 160000-177770 760000-777770 17760000-17777760 

Standard Address 174400 774400 17774400 

Number of Registers 4 4 8 (only 5 used) 

Registers Used CSR ( 174400) CSR (774400) CSR (17774400) 
BAR (174402) BAR (774402) BAR (17774402) 
DAR (174404) DAR (774404) DAR (17774404) 
MPR (174406) MPR (774406) MPR (17774406) 

BAE (17774410) 

Jumpers Used M22 ("1") to M17, M20, M22 ("1") toM17, M20,M21 M22 ("1") toM17, M20, and 
andM21 M21; Mll ("X") to M12 

Interrupt Vector 

Address Range 0-774 0-774 0-774 

Standard Address 160 160 160 

Jumpers Used M3 ("I")toM6,M7,andM8 M3 ("I") toM6,M7, andM8 M3 ("I")toM6,M7,andM8 

..J::.. y. 

"" 
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c Jl 1 
ENABLE CRYSTAL 

:c:M29 

M28 

ENABLE 
VCO ClK 
M27 M26 

\I 
0\ 
TEST POINT 
M30 

NOTE: 

Mll - +5V 
M12 - A3 
M13 - A4 
M14 - A5 
M15 - A6 .g M16-A7 

DEVICE M17 - A8 
M18 - A9 

ADDRESS M19 _ Al0 
PINS M20 _ All 

M2l - A12 
W1M22 - GND 

PASS CD PRIORITIES 
(CDMG, CIAK) 

THE MEMORY PARITY ERROR ABORT 
FEATURE IS AVAILABLE FOR USE 
WITH MEMORIES THAT HAVE PARITY 
ERROR CHECKING. 
THIS FEATURE DOES NOT HAVE TO 
BE DISABLED FOR MEMORIES THAT 
DO NOT HAVE PARITY ERROR 
CHECKING. THE PINS ARE 
CONNECTED AS FOllOWS: 

CONNECTION FUNCTION 

M23 - M24 NO PARITY 
M24 - M25 PARITY ERROR ABORT 

• M23 
{

MEMORY PARITY ERROR 
ABORT SELECTION 

!l M24 SEE NOTE 
M25 

Ml 

ENABLE 
22-BIT ADDRESSING 

Figure 45-1 • RLV12 Jumper Locations 
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21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

BANK SELECT 7 
FOR 18·BIT 

~~~y~ADDRESS~ING /J1 J1 OJ OJ J1 OJ JO JO OJ X

J BANK SELECT 7 FOR 
22·BIT ADDRESSING 
(CONNECT M1 TO M2) 

FACTORY 
CONFIGURATION 

CSR 774400 
BAR 774402 
DAR 774404 
MPR 774406 
BAE 774410 

Bus Selection 

M21 M20M19M18 M17M16M15M14 M13M12 
\ / 

y 

BUS ADDRESS PINS 

CONNECT TO GROUND (PIN M22) TO DECODE A LOGICAL ONE. CONNECT 
TO +5V (PIN M11) FOR A DON'T CARE (X) CONDITION. NO CONNECTION 
DECODES A LOGICAL ZERO. 

Figure 45-2 • RLV12 Device Address Format 

The RLV12 module can be used in 16-, 18- or 22-bit Q-bus systems. When 
shipped from the factory, the module operates in 16- and 18-bit systems. To 
enable 22-bit operation, install jumper M 1 to M2, shown in Figure 45 -1. When 
installed, this jumper enables bank select 7 (BBS7) to be determined by the 
upper address bits < 13 :21 >. When the jumper is removed, the RLV12 has an 
18-bit mode bank select 7 and can replace an existing RLV11 as the disk control­
ler for RLO 1 and RL02 disk drives. 

Interrupt Vector 
The interrupt vector address can be in the range of 0 to 774. The interrupt 
vector is preset at the factory to 160. The user can select another vector by 
changing the jumpers for vector address bits <2:8>, as illustrated in Figure 
45-3. A connection to VEe m BUS (pin M3, shown in Figure 45-1) generates a 
logical 1 for the corresponding bit; no connection generates a logical O. 
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21 20 19 18 10 09 08 07 06 05 04 03 02 01 00 

I 0 I 0 I I I: 
FACTORY 

CONFIGURATION 
160 

o 0 1 1 1 0 0 

I 1 1 1 1 I 1 
Ml0 M9 M8 M7 M6 M5 M4 
~~------~y~----~/ 

INTERRUPT VECTOR PINS 

CONNECT TO PIN M3 TO DECODE A LOGICAL ONE. 
NO CONNECTION DECODES A LOGICAL ZERO. 

F~ure 45-3 • RLV12 Interrupt lkdor Format 

Interrupt Request Level 
The RLV12 interrupts at priority level 4. 

Memory Parity Error Abort Feature 
When reading the system's optional memory with parity error detection, a par­
ity error will set bits OPI and NXM of the CSR. This is a unique error condition 
that aborts the current command to the RLVI2. This error abort feature is possi­
ble only with memories that have parity data bits. 

The RLV12 is shipped from the factory with the memory parity error abort fea­
ture enabled. To disable the feature, remove the jumper between pins M24 and 
M25 and install a jumper between pins M23 and M24 (see Figure 45-1). This 
feature does not need to be disabled for nonparity memories because parity 
errors are not generated. 

Jumpers That Remain Installed 
The module has two jumpers, WI and W2, that enable priority signals to pass 
through the module. The module is factory-configured with these jumpers 
installed, and they should be left in. 

Jumper 
WI 
W2 

Signal 
CIAKI to CIAKO 
CDMGI to CDMGO 

One jumper, W3, enables the word count register to automatically increment 
during a DMA operation. This jumper is used for factory testing and should be 
left in. 
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Two jumpers on the module disable the crystal oscillator and the voltage­
controlled oscillator (VCO) during factory testing. These jumpers should be 
left in. 

Jumper 
M26-M27 
M28-M29 

• Cables and Cabinet Kits 

Oscillator 
VCO 
Crystal 

The following optional external cables are available for use with the RLV12 
disk controller module: 

Cable 
BC20]-20 
BC20J-40 
BC20J-60 

Part Number 
7012122-20 
7012122-40 
7012122-60 

Note 

Length 
6m (20 ft) 
12 m (40 ft) 
18 m (60 ft) 

The total length of the cable(s) from the controller to the last drive 
must not exceed 30 m (100 ft). 

When ordered at the same time as the system in which it is to be installed, the 
RLV12 option (model number RLVI2-AP) includes the base module (M8061), 
internal cables, and the 110 connection panel insert. When ordered as a system 
upgrade, the RLV12 option includes the base module only. One of the following 
cabinet kits should be chosen for system installation: 

CK-RLVIA-KA For use with the BA23 enclosure 
CK-RLVIA-KB For use with the BAII-M enclosure 
CK-RLVIA-KC For use with the H349 distribution panel 
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The RQC25 adapter module interfaces the RC25 fixed! removable disk drive to 
any of the Q-bus microcomputers. 

• Specifications 

RQC2; Adapter Module 

Identification 

Size 

Power Requirements 

Bus Loads 
ac 
de 

RC2j Disk Drive 

Physical Characteristics 

Tabletop model 
Height 
Width 
Depth 
Weight 

Rackmount model 
Height 
Width 
Depth 
Weight 

Single disk 
Dual disk 

Environmental Characteristics 

Operating 
Temperature 
Temperature change 
Relative humidity 
Wet bulb temperature 
Dew point 
Altitude 

M7740 

Dual 

+ 5 V ± 5%,3.0 A (typical) 

2.3 
1.0 

25.6 em (10.125 in) 
25.4 em (10 in) 
52.1 em (20.5 in) 
22.7 kg (50 lb) 

26.5 em (10.5 in) 
48.3 em (19 in) 
56.2 em (22.125 in) 

295 kg (65Ib) 
54.4 kg (120 lb) 

lOoe to 400e (50°F to 104°F) 
lOoe (18°F) per hour 
10% to 90% noncondensing 
28°e (82°F) maximum 
2°e (36°F) minimum 
Sea level to 2.4 km (8000 ft) 
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Note 

Decrease maximum operating temperatures by a factor of lOCI 
1,000 & (1.8°F/l,OOO &) for operation above sea level. 

Nonoperating 
Temperature 
Temperature change 
Relative humidity 
Altitude 

Heat dissipation 
Single disk 
Dual disk 

Noise level (single disk) 

Electrical Characteristics 
Voltage/frequency 

Operating power 
Single disk 
Dual disk 

Disk Capacity (Formatted) 
Single drive 

Dual drive 

Media 
Fixed 

Removable 

Seek Tune 
Average seek 
One track seek 
Maximum seek 

Latency 
Speed 
Average rotational latency 
Maximum rotational latency 
Average access 

-40°C to 66°C (-40°F to 151°F) 
200e (36°F) per hour 
5% to 95% non condensing 
Up to 9.1 km (30,ODO &) . 

1,091 Btulhr 
1,828 Btulhr 

53 dB at 1 m 

90-128 Vac, 6.6 A, 47-63 Hz 
180-256 Vac, 3.5 A, 47-63 Hz 

320W 
536W 

26.06 Mbytes fixed disk 
26.06 Mbytes removable cartridge 
52.12 Mbytes total 
52.12 Mbytes fixed disk 
52.12 Mbytes removable cartridge 
104.24 Mbytes total 

One 20 em (7.875 in) double-sided 
nonremovable disk platter per drive 
One 20 em (7.875 in) double-sided 
disk platter in cartridge per drive 

35 ms maximum 
10 ms maximum 
55 ms maximum 

2850 r/min ± 9 rlmin 
10.5 ms 
21.0ms 
45.5 ms 



Start/Stop TlDle 
Start time 
Stop time 

60 s maximum 
30 s maximum 

• Related Documentation 

Document TIde 
RC25 Disk Subsystem User Guide 
RC25 Tabletop Slave Disk Drive Installation Guide 
RC25 Disk Subsystem Installation Guide 
RC25 Disk Subsystem Pocket Service Guide 
RC25 Illustrated Parts Breakdown 
RC25 Field Maintenance Print Set 
RC25 Diagnostic Kit 

• Configuration 

Order Number 
EK-ORC25-UG 
EK-RC25S-IN 
EK-ORC25-IN 
EK-ORC25-PS 
EK-ORC25-JP 
MP-01612-00 
Z]350-RZ 
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There are ten switches and one jumper on the RQC25 adapter module (see Fig­
ure 46-1). Switches S1 to SlO on switchpack E58 are used to set Q-bus base 
address bits <12:3>. Jumper W2 is used to set Q-bus base address bit <2>. 

The first suggested Q-bus base address for the RQC25 is 17772150. The 
switches and jumper are configured for this address at the factory. IT the system 
configuration requires another address, the switches and jumper should be set 
as shown in Figure 46-2. 

The RQC25 adapter module is hardwired for a bus interrupt level of BR 4 
(BIRQ4). 
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1§LLlc: I ===:;:=U====::lLl.J, g( 
/ 

LESI BUS CONNECTOR 

BDAL 12-3 
S10-S1 
(ES8) 

I SW1-BDAL 12 
SW2-BDAL 11 
SW3-BDAL 10 
SW4-BDAL 9 

liio __ ----SWS-BDAL 8 
I_CH------SW6-BDAL 7 
1~~----------SW7-BDAL6 
I!:::::!!!!t-----_ SW8-BDAL S 

I::L:!Je 

SW9-BDAL4 
SW10-BDAL 3 
JUMPER-BDAL 2 

Figure 46-1 • RQC25 Component Layout 



SWITCHES Sl TO S10 (ESS) 

0 

SWl (BDAL 12) 

SW2 (BDAL 11) 

SW3 (BDAL 10) 

SW4 (BDAL 9) 

SW5 (BDALS) 

SW6 (BDAL 7) 

SW7 (BDAL6) 

SWS (BDAL 5) 

SW9 (BDAL4) 

SW10 (BDAL3) 

~ • JUMPER (BDAL 2) 

y~ 
JUMPER TO MATCH 0 JUMPER TO MATCH 1 

NOTE: 
SET SWITCH ON (1) TO MATCH ADDRESS BIT = 1 
SET SWITCH OFF (0) TO MATCH ADDRESS BIT = 0 
EXAMPLE SHOWN IS FOR RECOMMENDED STARTING 
ADDRESS 177721508 

Figure 46-2 • RQC25 Address Switch/Jumper Configuration 
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The RQDXl option is a disk drive controller that provides interfacing of the 
RD51 or RD52 Wmchester disk drives and/or the RX50 dual 525-inch floppy 
diskette drives to any Q-bus system. A single RQDXl module can control any 
one of the configurations listed in Thble 47 -1. 

The RQDX1-E extender module option provides cable connection to a single 
disk or diskette that is mounted externally from the mounting box. 

'&hIe 47-1 • RQDXl Controller Module Configurations 

Configuration Physical Disk Drives Logical Disk Drive Numbers 

1 OneRD51/52 Unit 0 = RD51/52 
OneRX50 Unit 1,2 = RX50 

2 TwoRX50s Unit 0, 1= RX50 
Unit 2, 3 = RX50 

3* Two RD51/52s Unit 0 = RD51/52 
OneRX50 Unit 1 = RD51/52 

Unit 2, 3 = RX50 

4* Two RD51/52s Unit 0 = RD51/52 
Unit 1 = RD51/52 

5 OneRX50 Unit 0, 1 = RX50 

6 OneRD51/52 Unit 0 = RD51/52 

* These configurations require the use of the optional RQDXI-E extender module. 

• SPecifications 
RQDXl Disk Controller Module 

Identification 

Size 

Power Requirements 

Bus Loads 
ae 
de 

M8639 

Quad 

+ 5 Vdc ±5%, 6.4 A (typical), 8.0 A 
(maximum) 
+ 12 Vdc ±5%, 10 rnA (typical) 

2.5 
1.0 



47-2 • RQDXl Disk Drive Controller 

Drives per Controller 

Data 1hmsfer Rate 

Up to four logical units, no more than 
two RD51/52 disk drives 

800 nslword (peak) controller to host; 
1.25 Mwordls 

Nonstandard Environmental Specifications 

Altitude 
Storage 
Operating 

RD51152 Disk Drive 

Storage Type 
Medium 
Recording Surfaces 

Magnetic Heads 

Recording Method 

Perfonnance Specifications 

Recording Capacity (fonnatted) 
Bytes per Sector 
Sectors per 'frack 
'fracks per Group 
Groups per Cylinder 
Cylinders per Unit 
Total Bytes per Unit 

1hmsfer Rate 

Access Tlnte (buffered seek, 
including settling) 

Functional Specifications 
Rotational Speed 
Recording Density 
'frack Density 

Environmental Specifications 
Ambient Temperature 
Relative Humidity 
Maximum Wet Bulb 

Up to 9.1 km (30,000 ft) 
Up to 2.4 km (8,000 ft) 

Wmchester fixed disk 
4 data surfaces 

4 readlwrite heads 

Modified frequency modulation 

512 bytes 
18 sectors (track size) 
4 tracks (group size) 
3 groups (cylinder size) 
100 cylinders ( + 2 reserved) 
11.059 Mbytes 

5,000,000 bits/s 
(625 Kbytes/s) 

85 ms (average) 
205 ms (maximum) 
8.33 ms (average latency) 

3,600 r/min (± 1 %) 
9,074 bits/in (maximum) 
345 tracks/in 

10°C to 50°C (50°F to 122°F) 
20% to 80%, noncondensing 
25.6°c (78°F) 



RX50 Diskette Drive 

Storage Type 
Medium 
Recording Surfaces 

Magnetic Heads 

Recording Method 

Perfonnance Specifications 

Recording Capacity (fonnatted> 
Bytes Per Sector 
Sectors Per 'frack 
'fracks Per Group 
Groups Per Cylinder 
Cylinders Per Surface 
Bytes Per Surface 
Surfaces Per Unit 
Bytes Per Unit 

'Ihmsfer Rate 

Access TlDle 
'frack to 'frack 
Head Settling Time 
Head Load Time 
Rotational Latency 

Random Access 
Drive Motor Start 

Functional Specifications 
Rotational Speed 
Recording Density 
'frack Density 

Environmental Specifications 
Ambient Temperature 
Aelative Humidity 
Maximum Wet Bulb 

RQDX1.E Extender Module Option 

Diskette 
Two data surfaces 

Two read/write heads 

Modified frequency modulation 

512 bytes 
10 sectors (track size) 
5 tracks (group size) 
16 groups (cylinder size) 
1 cylinder 
404,480 bytes 
Two surfaces (Two diskettes) 
808,960 

250,000 bits/s 
(31.25 Kbytes/s) 

6 ms (minimum) 
30 ms (maximum) 
30 ms (maximum) 
100 ms (typical); 200 ms 
(maximum) 
264 ms (typical) 
250 ms (maximum) 

300 rlmin (± 1.5%) 
5,576 bitslin (maximum) 
96 tracks/in 

15°C to 32°C (5~F to 90°F) 
20% to 80%, noncondensing 
25°C (78°F) 

Identification M7512 

Size 

Power Requirements 

Dual 

+ 5 Vdc, 0.5 A (typical), 0.6 A 
(maximum) 

47-3 
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Bus Loads 
ac 
dc 

Limitations 

o 
o 
Provides signal distribution to a single 
disk or diskette drive. Cannot be used 
on the PDP-11/23-PLUS. 

Nonstandard Environmental Specifications 

Altitude 
Storage 
Operating 

• Related Documentation 

Document TIde 

Up to 9.1 km (30,000 ft) 
Up to 2.4 km (8,000 ft) 

RQDXI Controller Module User's Guide 
RQDXl Field Maintenance Print Set 

Order Number 
EK-RQDXI-UG 
MP-01731-00 

• Configuration 
The RQDXl controller module must be mounted in the last occupied slot of the 
backplane due to the DMA and interrupt structure of the Q-bus. The module's 
device address and logical unit number can be changed by reconfiguring 
jumpers on the module. Figure 47-1 shows the RQDXl controller module 
jumper and diagnostic LED locations. 



LUN7 :::::::: 0 

W2 A12 A2 
-c:::J-o : ::: ::: :::: 

NOTES: 
1. ADDRESS SELECTION (A12 THROUGH A2) AND 

LOGICAL UNIT NUMBER SELECTION (LUN7 THROUGH 
LUNO) IS MADE BY ATTACHING TWO POSITION 
JUMPER CLIPS (PART NO. 12-18783-00). THIS 
ELIMINATES THE NEED TO WIREWRAP JUMPERS 
ONTO THE ADDRESS OR LOGICAL UNIT NUMBER 
STAKES. 

2. JUMPERS W1 AND W2 ARE IN FOR 0/0 AND 0221022 
MACHINES AND ARE OUT FOR O/CD AND 022/CD 
MACHINES. THEY PROVIDE GRANT CONTINUITY. 

Figure 47-1 • RQDX1 Controller Module Jumper and LED Locations 

Device Address Selection 
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The location of the RQDXl controller module address jumpers is shown in Fig­
ure 47-1. The module is factory-configured for a standard module address of 
772150. To configure the module for another address, use the fonnat shown in 
Figure 47-2 to detennine the appropriate jumper configuration. 
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" y 

BANK SELECT 7 FOR 
22-BIT ADDRESSING 

1 0 1 0 0 0 1 1 0 1 0" 

, J J J J J J J J J J J 
A12 A11 A10 A9 A8 A7 A6 AS A4 A3 A2 

" y / 

BUS ADDRESS JUMPERS 

CONNECT TWO POSITION JUMPER CLIPS (PART NO. 12-18783-00) 
TO DECODE A 1. 

NO CONNECTION DECODES AO. 

"FACTORY 
CONFIGURATION 

Figure 47-2 • RQDXl Address Selection Jumper Format 

Logical Unit Number Selection 
The location of the RQDXl controller module logical unit number jumpers is 
shown in Figure 47-1. These jumpers are set to the lowest logical unit number 
assigned to any disk! diskette drive controlled by the module. The controller 
module automatically sizes the logical unit configuration during initialization to 
determine how many (of the four possible units) are actually present. This auto­
matic sizing eliminates the need for reconfiguration of jumpers when units 
(RD51 or RX50 drives) are added to or removed from the controller module. 
The standard configuration for the logical unit number jumpers selects logical 
unit number 0. To configure the module for logical unit numbers beginning 
with other than unit number 0, use the format shown in Figure 47-3 to deter­
mine the appropriate jumper configuration. 



LUN LOGICAL UNITS 
JUMPER SPECIFIED 

7 32-35 
6 28-31 
5 24-27 
4 20-23 
3 16-19 
2 12-15 

8-11 
o 4-7 

ONLY ONE JUMPER IS 
INSTALLED AT ANY 
TIME 

ALL JUMPERS REMOVED 
SPECIFIES LOGICAL 
UNITS 0-3 

Figure 47-3 • RQDXl Logical Unit Number Jumper Format 

Interrupt Vector 
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The interrupt vector can be in the range of 0 to 774 and is software-selectable. 
(A vector selected by software must be greater than 0.) The nonnal interrupt 
vector used by the RQDXl controller module is 154. 

The RQDX 1 controller module interrupts at priority level 4 determined by E3, a 
OCOO3 chip. 

• RQDXl.E Extender Module Option 
Typically, the RQDXl controller module is located in the same mounting box as 
the disk and! or diskette drives that it controls. However, if the system mounting 
box cannot accommodate all of these drives, the optional RQDXI-E extender 
module can be used to connect the RQDXl controller module signals to any 
drive that is external from the system mounting box. 

Configuration 
As shown in Figure 47-4, the RQDXI-Eextender module is a dual-height mod­
ule that provides signal connectors and requires appropriate jumper configura­
tions. The J2 connector receives signals from the RQDXl controller module. 
The other connectors 0"1 and]3) distribute these signals to the disk and diskette 
drives. Jumper functions for the RQDXI-E extender module, as well as the 
jumpers installed in the factory configuration, are listed in Table 47-2. 
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r J1 Il 
J J J 
B A C 

-- _1 

-- -2 

-- _3 _ __ 4 

r Il - - -5 J3 

-•• 6 J J -- -7 R J R . - .8 0 0 X 
• • _1 

<::J-W1 . - .2 
<::J-W2 -. _3 

<::J-W3 r J2 Il <::J-W4 

Figure 47-4 • RQDXI-E Extender Module Jumper Locations 
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Table 47-2 • RQDXI-E Extender Module Jumper Configuration 

Jumpers 

W1-W4 

JRD1-JRD3 
JD1-JD3 
JRX1-JRX3 
JB1-JB8 
JA1-JA8 
JC1-JC8 

Functions 

Must be installed (manufacturing use only) 

Select the external drive to be connected to 
the J3 connector 

Determine to which connector 02 or J3) 
the RD read/write will connect 

Factory 
Configuration'l: 

W1-W4 

JDltoJRD1 
JD2toJRD2 
JD3 toJRD3 

JA1 toJC1 
JA2toJC2 
JAJ toJB3 
JA4toJB4 
JAS toJB5 
JA6 toJB6 
JA7toJC7 
JA8toJC8 

* Factory configuration is set to connect an external RD51 disk drive to connector J3. To 
configure the module for an external RX50 (connected to J3), jumpers JO 1 throughJD3 
are connected toJRXl throughJRX3, jumpersJAl throughJA8 are connected toJBl 
through JB8. . 

• Cables and Cabinet Kits 

The RQDX1 module is typically installed in the last occupied slot of the back­
plane. If empty slots are left between the other modules and the RQDX1 mod­
ule, install grant cards (part number G7272) in those empty slots to 
accommodate the interrupt and direct memory access structure of the 
backplane. 

Install the 50-conductor signal cable (part number BC02D-1D) to the J1 con­
nector on the RQDX1 module. This cable must be connected to a signal distri­
bution pand that will connect the appropriate signals to the RD51 and! or RX50 
drives. The RD51 disk drive requires two signal cable connections. One is a 20-
conductor cable (part number 17-00282-00), the other is a 34-conductor cable 
(part number 17-00286-00). The RX50 diskette drive requires a single 34-con­
ductor signal cable (part number 17-00285-02). 
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The RQDX1-E dual-height module is installed in the backplane slot directly 
below the RQDX1 module, in connectors A and B. A cable (part number 
BC02D-OK) connects the RQDX1 controller module to the RQDX1-E 
extender module through the J2 connector. Another cable (part number 70-
18652-01) attached to the J3 connector connects the RQDX1-E extender 
module to a mounting plate (part number 74-2866-01) that is mounted to 
the system's patch and filter panel assembly. (The entire cable and mounting 
plate assembly can be ordered as part number 70-20691-01.) This external 
plate provides the signals to be sent to the external drive. A third cable (part 
number BC02D-1D), attached to the J 1 connector on the RQDX1-E extender 
module, is connected to the signal distribution panel in the mounting box, 
providing signals to the disk or diskette drives that are installed in the system 
mounting box. 

When ordered as a system upgrade, the RQDX1 option does not include any 
internal cables or connection panel inserts. One of the following cabinet kits 
should be chosen for system installation: 

CK-RQDX1-KA For use with the BA23 enclosure 
CK-RQDX1-KC For use with the H349 distribution panel 
CK-RQDXE-KA For the RQDX1-E extender module for use in the BA23 

enclosure only 
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The R.XV21 floppy disk option is a random-access, mass storage device that 
stores data in fixed-length blocks on a preformatted, flexible diskette. 

The RXV21 floppy disk system is available in the configurations described in 
Table 4B-1. 

Thble 48-1 • RXV21 Configurations 

System Disk Drive Line Voltage* 

RXV21-AA Single drive system 115 V/60Hz 

R.XV21-AC Single drive system 115 V/50Hz 

RXV21-AD Single drive system 230 V/50 Hz 

RXV21-BA Dual drive system 115 V/60Hz 

RXV21-BC Dual drive system 115 V/50Hz 

R.XV21-BD Dual drive system 230V/50Hz 

* 50 Hz versions are available in voltages of 105, 115,220, and 240 Vac by field-pluggable 
conversion. 

• Specifications 

Interface Module 

Identification 

Size 

Power Requirements 

Bus Loads 
ac 
dc 

Disk Drive 

Identification 

Dimensions 

Recommended Service 

acPower 

MB029 

Dual 

+ 5 V ±5% at 1.B A (typical) 

3.0 
1.0 

RX02 

46.3 cm w X 2B.7 cm h x 53.3 cm d 
(19 in w X 105 in h X 21 in d) 

55 em (22 in) clearance (front and 
rear) 

4 A at 115 Vac; 2 A at 230 Vac 
(dual drive) 
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Cable Included 

Drive Perfonnance 

Capacity (8-bit bytes) 
~rdiskette 
Per track 
Per sector 

Data Thmsfer 
Diskette to controller buffer 
Buffer to RXV21 interface 
RXV21 interface to Q-bus 

'Ilack-to-track move 

Head settle time 

Rotational speed 

Recording surfaces 

'Ilacks per disk 

Sectors per track 

Sectors per disk 

Recording technique 

Bit density 

1lack density 

Average access 

Seek Settle 
(77 tks/3) X 6ms + 25 ms + 
Environmental Characteristics 

Temperature 
RX02, operating 

RX02, nonoperating 
Media, nonoperating 

BC05L-15 (15 ft) 

512,512 bytes 
6,656 bytes 
256 bytes 

2 fJ.sldata bit (500 Kbitsls) 
12 fJ.slbit (500 Kbitsls) 
23 J.Ls/16-bit word 

6 msltrack maximum 

25 ms maximum 

360 rpm ±2.5%; 166 ms/rev nominal 

1 per disk 

77 (0-76) or (0-1148) 

26 (1-26) or (0-328) 

2002 

Double frequency (PM) or modified 
(MFM) 

3,200 bpi (PM); 6,400 bpi (modified 
MFM) 

48 tracks/in 

262 ms, computed as follows: 

Rotate Total 
(166ms/2) = 262 ms 

15° to 320C (59° to 90°F) ambient; 
maximum temperature gradient = 
1l0CIhr (20°Flhr) 
- 35° to + 60°C ( - 30° to + 1400P) 
- 35° to + 52°C ( - 30° to + 125°F) 

Note 

Media temperature must be within operating temperature range 
before use. 
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Relative Humidity 
RX02, operating 25°C (77°F) maximum wet bulb 2°C 

(36°P) minimum dew point 20 to 80% 
relative humidity 

RX02, nonoperating 

Media, nonoperating 

Magnetic field 

System Reliability 
Minimum revolutions/track 
Seek error rate 
Soh read error rate 
Hard read error rate 

5 to 98% relative humidity (no 
condensation) 
10 to 80% relative humidity 

Media exposed to a magnetic field 
strength of 50 oersteds or greater may 
lose data. 

3 million/media (head-loaded) 
1 in 106 seeks 
1 in 109 bits read 
1 in 1012 bits read 

Note 

The error rates above apply only to Digital- approved media that are 
properly cared for. Seek error and soh read errors are usually attrib­
utable to random effects in the head/media interface, such as elec­
trical noise, dirt, or dust. Both are called "so&" errors in that the 
error is recoverable in ten additional tries or fewer. "Hard" errors 
cannot be recovered. Seek error retries should be preceded by an 
initialize. 

• Related Documentation 

Document TIde 
RXV21 Field Maintenance Print Set 
RX02 Floppy Disk System Users Guide 
RX02 Floppy Disk System Technical Manual 
RXOllRX02 Pocket Service Guide 
RXOl/RX02 Reference Card 
RX02 Field Maintenance Print Set 
RX02 Illustrated Parts Breakdown 

Order Number 
MP-00628-00 
EK-RX02-UG 
EK-ORX02-TM 
EK-RX012-PS 
EK-RX102-RC 
MP-00629-00 
EK-ORK02-IP 
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• Configuration 

The factory jumper locations on the RXV21 interface module are shown in Fig­
ure 48-1. All RXV21 interface modules are configured and shipped with 
preselected register addresses and vectors as described in Thble 48-2. The con­
trol and status register (RX2CS) address is set to 177170, the data buffer register 
(RX2DB) address is set to 177172, and the interrupt vector address is set to 264. 
As supplied, the factory-configured addresses are those used with Digital soft­
ware. However, in applications where more than one RXV21 system is required, 
appropriate register addresses and vectors can be configured by installing or 
removing jumpers. A second RXV21 system would normally be assigned regis­
ter addresses 177200 (RX2CS) and 177202 (RX2DB), with an interrupt vector of 
270 (Thble 48-3). 
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BC05L-15 
CABLE CONNECTION 

o--oA3 
0--0 A 120--0 A4 
o--oV2 o--oA5 
0 oV3 0--0 A6 
o--oV4 0 oA7 
o--oV5 0 oA8 
0 oV6 o--oA9 
o-oV7 o-oA10 
0 oV8 o--oA11 

Figure 48-1 • RXV21 Device and \4octor Address Jumpers 
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18ble 48-2 • RXV21 Factory Jumper Configuration 

Standard 
Device 
Register Jumper Connections 
Address A12 All AIO A9 A8 A7 A6 AS A4 AJ 

177170/ 
177172 I I I I R R I I I I 

Standard Jumper Connections 
Vector Address V8 V7 V6 V; V4 V3 V2 

264 R I R I I R I 

I = jumper installed; R = jumper removed 

18ble 48-3 • RXV21 Standard Address Assignments 

Description Mnemonic 
1st Module 
Address 

2nd Module 
Address 

Registers: 
Control and Status 
Data Buffer 

Interrupt Vector 

RX2CS(RIW) 
RX2DB(RI 
W) 

• Cables and Cabinet Kits 

177170 
177172 

264 

177150 
177152 

270 

The following external cable is recommended for use with the RXV21 interface 
module: 

BC05L-15 15 ft, 40-conductor flat cable with H855 connectors on 
both ends 

When the RXV21 is ordered as an upgrade option, one of the following cabinet 
kits should be chosen for system installation: 

CK-RXV2E-KA For use with the BA23 enclosure 
CK-RXV2E-KB For use with the BA11-M enclosure 
CK-RXV2E-KC For use with the H349 distribution panel 
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The TQK25 is a tape drive controller that provides interfacing of an external 
TK25 tabletop streaming tape drive to any Q-bus system. 

• Specifications 

TQK2; Controller Module 

Identification 

Size 

Power Requirements 

Bus Loads 
ac 
dc 

M7605 

Quad 

+ 5 Vdc at 3.5 A (typical), 4.0 A 
(maximum) 

2.0 
1.0 

Nonstandard Environmental Speci6cations 
Operating Temperature 100C to 600C (500F to 140Of) 

TK2;18pe Drive 

Mode of operation 

Media 

Start! stop distance 

Recording Speci6cations 
Recording density 
Number of tracks 
Data rate 
Tape Speed 
Recording format 

Acc:essTlDle 
From cartridge insertion 

From rest wi cartridge inserted 

Streaming 

600-ft long, Y4-inch wide unformatted 
magnetic tape; cartridge similar to 
ANSI Standard X3.55-1982 

Minimum: 30.5 mm (12 in) 
Nominal: 35.5 mm (1.4 in) 
Maximum: 48.3 mm (1.9 in) 

8,000 bitslin 
11 
440 kbitsls 
55 inches/s 
Single track of serial NRZI data in a 
serpentine pattern. A 4-to-5 run length 
limited code similar to GCR is used. 

Maximum: 4 min, 30 sec 
Minimum: 1 min, 40 sec 
Nominal: 61 ms 
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Error rate 
Recoverable write data error 
Recoverable read data error 
Unrecoverable read data error 

Capacity 
8 Kblocks 
4 K blocks 
2 K blocks 
1 K blocks 

Input voltages 

Environmental Requirements 

Nonoperating (storage) 
Temperature 
Relative humidity 
Temperature change 
Altitude 

Nonoperating (transit) 
Temperature 
Relative humidity 
Temperature change 
Altitude 

Operating 
Temperature 
Relative humidity 
Dew point 
Temperature change 
Relative humidity change 
Altitude 

Heat dissipation 
Typical during idle 
Maximum during tape motion 
Maximum (worst case) 

1 in 1 X 107 bits 
1 in 1 X 108 bits 
1 in 1 X lOlO bits 

61 Mbytes 
56 Mbytes 
48 Mbytes 
37 Mbytes 

Universal 60 Hzl50 Hz power supply 
with switch-selectable voltage ranges 
of 120 V /220 V 

- lOoe to 500e (14°P to 122°P) 
10 to 90%, noncondensing 
15°e (2rp) per hour maximum 
- 300 to 3,655 m (-983 to 12,000 ft) 

- 400e to 600e (1400 P to 140Of) 
5 to 95% noncondensing 
200e (36°P) per hour maximum 
- 300 to 9,144 m (-983 to 30,000 ft) 

16°e to 32°e (600 P to 900 P) 
20% to 80% noncondensing 
- 4°e to 26°e (200 P to 79°P) 
woe (18°P) per hour maximum 
10% per hour 
- 300 to 3,655 m (-983 to 12,000 ft) 

45 Watts 
55 Watts 
75 Watts 



• Related Documentation 
Document TIde 
TQK25 Q-Bus CPU Kit Installation Guide 
TK25 Tape Drive Subsystem User Guide 
TK25 Tape Drive Customer Installation Guide 
TK25 Tape D.-tve Subsystem Pocket Service Guide 

• Configuration 
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Order Number 
EK-T25QA-IN 
EK-0TK25-VG 
EK-T251D-IN 
EK-0TK25-PS 

The TQK25 adapter module contains two DIP switchpacks and four jumpers 
that are used to configure the module. The locations of these jumpers and 
switchpacks are shown in Figure 49-1. The following features are user­
sdectable: 

• Device base address 

• Interrupt vector address 

• Block mode DMA 

• System size (18- or 22-bit) 

• Interrupt priority levd 

The TQK25 adapter module can be installed in any nondedicated Q-bus slot. 

GREEN LED INDICATOR 

§ 

OD r1 r1 r1 D r1 0 ~~ 00llil 1f E3 

bi4hlQ~aOgOElOQDD[] 
DoDoDOQ DQDDDQDDDD~ 
DQ~~D~DD~DODUDDg~D~~ 

DDDDDDDDDDDDDDDDDOD 
t::::Jt::::J t::::J t::::J t::::Jt::::J t::::J t::::J 

DDDDODDDDDDDDDDDDDD 

JP1 JP2 JP3 

JUMPERS 

CJ t::::J= CJ 

ADAPTER ADDRESS 
DIP SWITCH (SW 2) 

VECTOR, EXTENDED 
ADDRESS DIP SWITCH (SW 1) 

JUMPER JP4 

Figure 49-1 • TQK25 Switch and Jumper Locations 
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Device Address 
The TQK25 adapter module contains eight device registers for use in program­
control of the TK25 tape drive. These registers are as follows: 

TSBA-Address Register 
TSD~Data Buffer Register 
TSSR-Status Register 
XST -Extended Status Registers (5 of them) 

The TQK25 base address is that address assigned to TSBNTSDB. (Note that 
these two registers share a single address. This does not present a conflict 
because TSBA is a read-only register and TSDB is a write-only register.) 

The TQK25 factory-configured base address is 17772520. IT the system config­
uration requires another address, the DIP switches in switchpack 2 (SW2) must 
be configured for the new address, as shown in Table 49-1. These switch set­
tings select the TSDBlfSBA address; TSSR is automatically assigned the next 
consecutive address. 

Note 

Although the hardware can be configured for addresses above 
17772720, these addresses are not normally used. 

Table 49-1 • TQK2; Address Switch Settings 

SW2Settings* 
Base Address SI S2 SJ S4 

17772520 ON ON ON ON 
17772524 ON ON ON OFF 
17772530 ON ON OFF ON 
17772534 ON ON OFF OFF 

17772720 ON OFF ON ON 
17772724 ON OFF ON OFF 
17772730 ON OFF OFF ON 
17772734 ON OFF OFF OFF 

17777360 OFF ON ON ON 
17777364 OFF ON ON OFF 
17777370 OFF ON OFF ON 
17777374 OFF ON OFF OFF 

(continued on next page) 
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18ble 49-1 • TQK25 Address Switch Settings (Cont.) 

SW2Settings* 
Base Address SI S2 S3 S4 
17777420 OFF OFF ON ON 
17777424 OFF OFF ON OFF 
17777530 OFF OFF OFF ON 
17777534 OFF OFF OFF OFF 

ON = 0; OFF = 1 

* SW2 is used to select addresses via the address decode logic. This switch bank does not 
directly correlate to address lines or address bits. 

Interrupt Vector Address 
The TQK25 adapter module is factory-configured with an interrupt vector 
address of 224. H the system configuration requires another address, switches 
Sl through S7 in switchpack 1 (SW1) must be configured for the new address. 
A switch set to the ON position encodes a logical 0 in the corresponding vector 
address bit; a switch set to the OFF position encodes a logical 1. Table 49-2 lists 
the switch-to-bit relationship for the vector address selection switches. 

18ble 49-2 • Interrupt Vector Address Switch Settings 

Switch Number Sl S2 S3 S4 S5 S6 S7 

Address Bit 8 7 6 5 4 3 2 

Block Mode DMA 
The TQK25 is factory-configured to permit block mode direct memory access 
(DMA). To disable this function, remove jumper JP4. 

Q-Bus Addressing Mode 
Switch S8 of switchpack SW1 can be used to select either 18- (ON) or 22-bit 
(OFF) addressing. It is factory-configured to select 22-bit addressing. 
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Interrupt Priority Level 
The TQK25 is factory-configured for an interrupt priority level of BR4. If the 
system configuration requires another level, jumpers]Pl,]P2, and]P3 must be 
configured for the new level, as shown in Table 49-3. 

Table 49-3 • Interrupt Priority Level Selection 

Interrupt JwnperCo~rlon 
Priority Level ]PI JP2 JP3 

Level 4 Removed Removed Removed 

Level 5 Installed Removed Removed 

Level 6 Removed Installed Removed 

Level 7 Removed Installed Installed 

• Cables and Cabinet Kits 
There are two versions of the TQK25, as noted below. The two versions are 
identical with the exception of the length of the ribbon cable. 

TQK25-EA Includes drive, controller card, external cable, universal 
power supply, and cabinet kit. Cabinet kit includes a l6-in 
(O.4l-m) BC l8S interface CPU cable. For use with Micro/ 
PDP-ll or PDP-ll/23-S. 

TQK25-EC Includes drive, controller card, external cable, universal 
power supply, and cabinet kit. Cabinet kit includes a 32-in 
(O.82-m) BC18S interface CPU cable. For use with PDP-l 1/ 
23-PLUS. 
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The TSV05 tape transport subsystem provides magnetic tape storage capabili­
ties to computer systems using quad-sized Q-bus backplanes. 

• Specifications 

InterfaeelControUer Module 

Identification 

Size 

Power Requirements 

Bus Loads 
ae 
de 

Tape'Ihmsport 

Cabinet Dimensions 
Height 
Width 
Depth 
Weight 

Power Consumption 

Voltage (+ 7% or -15%) 

TSV05-BA 
TSV05-BB 
TSV05-BD 

NominalVde 
120 
204 
220 

Frequency ( ± 1 Hz) 
Nominal Hz 
50 or 60 

M7196 

Quad 

5Vde ±5% at65A 

3.0 
1.0 

111.13 em (43.75 in) 
59.69 em (2350 in) 
83.82 em (33.00 in) 
121 kg (2651b) 

220 W average 
270 W maximum 

Low limit V de 
102 
204 
187 

Low limit Hz 
49 

High limit V de 
128 
256 
235 

High limit Hz 
61 

Frequency rate of change: 15 Hzlsec maximum 

Operating Conditions 
Temperature 
Temperature Shock 
Relative Humidity 
Altitude 

15°e to 32°e (59°F to 86°F) 
200e ehangelhour maximum 
20% to 80% noneondensing 
Sea levd to 3 km (10,000 ft) 
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R>llutants 
Atmospheric Particulates 

Electrostatic Discharge 

Nonoperating Conditions 
Temperature 
Relative Humidity 
Altitude 
Vibration 

Frequency Range 
!Uk Acceleration 

Shock 
!Uk Acceleration 
Duration 
Waveshape 

Emissions 
Heat 
Acoustic Noise 

Standby (blower on) 
Operating conditions 

Electromagnetic Interference 

60 mg/1000 ft3 air by weight of 
particle (5 micra diameter) 
10 kV through 100 n from 350 pF 

- 40°C to 66°C ( - 400F to 149°P) 
95% maximum, non condensing 
Sea level to 15 km (49,000 ft) 

10 to 300 Hz 
1.4 g rms vertical axis; 0.68 g rms 
longitudinal and lateral axis; 200 Hz 
maximum 

20g 
30 ± 10ms 
'l2sine 

1,100 Btulhour maximum 

57 dBA scale 
60dBAscale 
Complies with FCC Part 15, 
Subpart J, Class A 
Designed to comply with VDE 0871 B 
requirements 

Note 

The TSV05 subsystem has been designed and tested to meet 
Digital standards, including FCC requirements. Digital cannot 
guarantee the TSV05 subsystem will meet these specifications if 
nontested equipment is installed into the TSV05 cabinet or the 
TSV05 cabinet is installed in nontested configurations. 



• Related Documentation 

Document TIde 
TSV05 Tape Transport Pocket Service Guide 
Operation and Maintenance Instructions for Model 
F880 Tape Transport 
TSV05 Tape Transport Subsystem User's Guide 
TSV05 Tape Transport Subsystem User's Guide 
Addendum 
TSV05 Tape Transport Subsystem Installation 
Guide 
TSV05 Tape Transport Subsystem Installation 
Guide Addendum 
TS05 Tape Transport Operation and Acceptance 
Preventive Maintenance Remove/Replace 
TSV05 Field Maintenance Print Set 
TSV05 Subsystem Technical Manual 

Order Number 
EK-TSV05-PS 
799816-000* 

EK-TSV05-UG 
EK-TSV05-Ul 

EK-TSV05-IN 

EK-TSV05-Il 

EY-D3142-PS 

MP-01157-00 
EK-TSV05-TM 
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* Available from Cipher Data Products, 10225 Willow Creek Road, San Diego, California 
92131. This document contains detailed drawings of the TS05 formatter and power 
supply. . 

• Con6guration 

The TSV05 interface! controller module plugs into a quad slot in the Q-bus 
backplane. It connects to the Q-bus on the A and B sets of edge connectors 
(module fingers). 

The module has six wirewrap jumpers (WI through W6) and two switchpack.s 
used for configuration. Figure 50-1 shows the locations of these jumpers and 
switchpack.s. 
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THESE 14 ROMS ARE FACTORY 
I----~-INSTALLED AND SHOULD NOT 

BE REMOVED. 

c 

W6 

o 

~J1 

W2 

W3'WW1 

Figure 50-1 • TSVO 5 Inter/ace Module Switch and] umper Locations 
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Device and Vector Address Selection 
The TSV05 is factory-configured with a device address of 772520 and a vector 
address of 224. If necessary, the module can be reconfigured for other 
addresses. This is done using switchpacks E57 and E58, as shown in Figure 
50-2. 

M7196 VECTOR AND ADDRESS SWITCHES 

01 00 

BDAL BIT 

L--...1....--'----IL....--'---L.--1-~.....I.-r_L....,.._IL..,_~r_'_r~.L--'---I POSITION 

STANDARD ADDRESS 
CONFIGURATION 
(172520) 

I 
I Sl .-50 

OFF ON OFF OFF ON OFF ON OFF OFF 

VECTOR I I I I I I I I I 

~~TCH 11 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 110 1 
I 

ON 

11 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 110 1 i~fr~~SS 
I I I I I I I I I I 

OFF ON OFF ON OFF ON OFF ON OFF OFF 

BDAL BIT 

~~~~L...:-=-~-:-'-~-=-=-.L...::::-'--:=:::-I--=-=-"L...::-::~~=-'~"&"";::-::-'-::::::-' POSITION 

Figure 50-2 • TSV05 \kctor and Device Address Selection 

Selecting Extended Features 
The TSV05 contains four hardware device registers on the M7196 controller 
module. In addition, if the "extended features" option is selected, five addi­
tional "remote" device registers are available. These remote registers are main­
tained by the controller in a buffer area of the CPU memory. 

The extended features option is enabled by setting (to the ON position) switch 9 
of the £58 switchpack (see Figures 50-1 and 50-2). The option is disabled by 
resetting the switch (to the OFF position). 

Selecting Record .Buffering 
The TSV05 supports a record buffering mode of operation designed to opti­
mize system performance when performing read and write operations on a 
"streaming" tape transport. The technique involves buffering tape records in 
the controller to avoid many of the long repositioning delays frequentlyencoun­
tered when dealing with a streaming tape transport. 
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Record buffering can be enabled by either software or hardware. If the 
extended features option is selected, buffering can be enabled or disabled 
through program control of the device characteristics register. If the extended 
features option is not selected, buffering can be enabled or disabled only by the 
hardware. This is done by setting (to the ON position) or resetting (to the OFF 
position) switch 8 of the E58 switchpack (see Figures 50-1 and 50-2). 

Selecting Interrupt Priority 
The TSV05 is factory-configured for an interrupt priority level of BIRQ4. If the 
system configuration requires another priority level, jumpers WI through W3 
must be configured for the new level, as shown below. 

Priority Jumper Connections 
Level WI W2 W3 
BIRQ4* R R R 
BIRQ5 I R R 
BIRQ6 R I R 
BIRQ7 R R R 
* Factory configuration 

Bus Grant Continuity Jumpers 
If the TSV05 is installed in a QIQ-type backplane (such as the H9275 or the 
H9270), jumpers W4 and W5 should be installed to provide continuity to the 
BIAK and BDMG bus grant signals. If the module is installed in a Q/CD-type 
backplane (such as the H9276 or H9273) where bus grant signals pass through 
each module via the AB connectors of each slot, W 4 and W5 should be 
removed. (See Chapter 52 for a discussion of Q/Q and Q/CD backplanes.) 

SCLOCK Enable Jumper 
Jumper W 6 is used to enable the SCLOCK. It is for manufacturing test purposes 
only and should not be removed. 

• Cables and Cabinet Kits 
The TSV05 tape transport system is designed to be rackmounted in a H9642-
series cabinet, with 874 power controller and remote power control cable. A 
pair of 7016855 bus cables is also required for connecting the tape transport 
input and output to the interface module. 
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The TU58 is a low-cost intelligent mass memory device that offers random­
access to block-formatted data on pocket -size cartridge media. 

• Specifications 

Performance 

Capacity per cartridge 

Data reliability 
Soft data error rate 

Hard data error rate 

Hard error rate with write verify and 
system correction 
Error checking 

Average access time 

Maximum access time 

Read/write tape speed 

Search tape speed 

Bit density 

Flux reversal density 

Recording method 

Medium 

Uack format 

Drive 

262,144 bytes, formatted in 512 
blocks of 512 bytes each 

1 in 107 bits read (before self­
correction) 
1 in 108 bits read (unrecoverable 
within eight automatic retries) 
2 in 1011 bits read/written 

Checksum with rotation 

9.3 s 

28s 

76 cm/s (30 ips) 

152 cm/s (60 ips) 

315 bits/cm (800 bits/in) 

945 fr/cm (2,400 &/in) 

Ratio encoding 

DECtape n cartridge with 42.7 m 
(140 ft) of 3.81 mm (0.150 in) tape 
Size: 6.1 x 8.1 x 1.3 cm 
(2.4 x 3.2 x 0.5 in) 

Two tracks, each containing 1024 
individually numbered, firmware­
interleaved "records." Firmware 
manipulates four records at each 
operation to form 512-byte blocks. 

Single motor, head integrally cast 
into molded chassis. 
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Drives per controner 

Electrical 

Power Consumption 
Module and one or two drives 

Serial interface standards 

Mechanical 
Drive 

Board (Module) 

Environmental 
Maximum dissipation, TU58-AB, -BB 

Temperature 
TU58-AB, BB operating 
TU58-AB, BB nonoperating 
Medium operating temperature 
Maximum temperature 
difference between system 
ambient and TU58 module 

Relative Humidity, noncondensing 
TU58 operating 

Maximum wet bulb 
Minimum dew point 
Relative humidity 

TU58 nonoperating 
Medium nonoperating 

One or two_ Only one may operate 
at a time. 

11 W, typical, drive running 
+5 V ±5% at 0.75 A, maximum 
+ 12 V + 10% -5% at 1.2 A, peak 
0.6 A average running 
0.1 A idle 
In accordance with RS-422 or RS-
423; compatible with RS-232C. 

8.1 H x 8.3 D x 10.6 W cm 
(3.2 x 3.3 x 4.1 in) 
with 19 cm (7.5 in) cable 
0.23 kg (0.516Ib) 

13.2 H x 26.5 D x 3.5 W cm 
(5.19 x 10.44 x 1.4 in) 

0.24 kg (0.5316Ib) 

34 Btulhour 

15°C to 4°C (59°P to 108°P) 
- 34°e to 60°C ( - 300P to 1400P) 
ooe to 50°C (32°P to 122°P) 
18°C (32.4°P) 

26°C (79°P) 
2°e (36°P) 
20 to 98% 
5 to 98% 
10 to 80% 



• Related Documentation 

Document TIde 
TU58 DECtape II User Guide 
TU58 DECtape II Pocket Seroice Guide 
TU58 DECtape II Technical Manual 
TU58 DECtape II Illustrated Parts Breakdown 
TU58-CA Field Maintenance Print Set 
1U58-EA Field Maintenance Print Set 
TU58-VA Field Maintenance Print Set 
TU58-DB Field Maintenance Print Set 
TU58 Diagnostic Documentation Kit 

• Configuration 

Order Number 
EK-0TU58-UG 
EK-0TU58-PS 
EK-0TU58-1M 
EK-OTU58-IP 
MP00747 
MPO 10 14-00 
MPOlO13-00 
MPOI063 
1J287-RZ 
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The TU58 is shipped with factory-installed jumpers for a transmission rate of 
38.4 kilobaud, and the RS-423 unbalanced line interface. A variety of standards 
and rates may be selected by changing the jumpers on the controller module. 
Table 51-1 provides a list of the wirewrap (WW) pins and their functions. Figure 
51-1 shows the physical layout of the TU58 controller module. 
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DIAGNOSTIC 
lED 

0

028 8 ~
~ TP+%,"-

Q2 13 t:J~~: %"' ~ 
150 + WW 
300 + 1 
600 + 

1200 + 
C\I 2400 + 
..., - 4800+ -

9600 + 
19.2K + 

423 18-20 XMIT + ClK 
AUXA + 

422 AUX B + WW 
--- 13 
21-19 WW WW 
22-20 24 17 
23-24 ++++++++ 

Figure 51-1 • TU58 Controller Board 
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Table 51-1 • TU58 Module Jumper Connections 

Wttewrap Pin Function 

WWl 150 baud 

WW2 300 baud 

WW3 600 baud 

WW4 1200 baud 

WW5 2400 baud 

WW6 4800 baud 

WW7 9600 baud 

WW8 19200 baud 

WW9 38400 baud 

WWlO UART Receive Clock 

WWll UART rransmit Clock 

WW12 Auxiliary A (to interface connector pin L) 

WW13 Auxiliary B (to interface connector pin A) 

WW14 Factory Test Ibint 

WW15 Ground} Connect together for 
WW16 Boot autoboot on powerup 

WW17 RS423 Driver 

WW18 RS-423 Common (Ground) 

WW19 rransit Line + 
WW20 rransmit Line -

WW21 RS-422 Driver + 
WW22 RS-422 Driver -

WW23 } Receiver Series Resistor 
WW24 (Jump for RS-422) 
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Chapter 52 • Introduction to Backplanes, Enclosures, and 
Expansion Cables 

• Backplanes 

A backplane is a hardware interface containing edge connector slots for the 
insertion of modules. Backplanes, therefore, permit the connection of modules 
to the Q-bus and to a power supply. 

Backplanes have either quad slots or dual slots. Those with dual-slots accept 
only dual-height modules. Those with quad slots accept one quad-height or one 
dual-height module per slot and may accept two dual-height modules per slot. 

Quad-slot backplanes fall into two groups: 

• Q/CD backplanes, which have Q-bus signals on. the A and B connectors and 
user-defined signals on the C and D connectors. 

• QIQ backplanes, which have Q-bus signals on the C and D connectors as well 
as on the A and B connectors. 

In Q/CD backplanes, bus grant signals pass through each installed module via 
the A and B connectors of each slot. These backplanes will accept one quad­
height or one dual-height module per slot. 

QIQ backplanes, on the other hand, are designed so that two dual-height mod­
ules can be installed in one quad-height slot, with the Q-bus lines routed in a 
serpentine pattern as follows: 

AB, first slot 
CD, first slot 
CD, second slot 
AB, second slot 
and soon 

Each dual-height module extends the continuity of the bus grant signals (BIAK 
and BDMG) to the next module. If a quad-height module is installed, however, 
jumpers on the module must perform the grant continuity function of a dual­
height module installed on connectors C and D. In addition, if the installation 
of a dual-height module leaves an empty slot on the C and D connectors, mod­
ule G7272 must be installed in the empty slot to perform the continuity 
function. 

Note 

The DDVll-B backplane is unique in that it is a hex-slot back­
plane, with Q-bus signals on the A, B, C, and D connectors and 
user-defined signals on the E and F connectors. 
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Table 52-1 lists the available Q-bus backplanes. 

18ble 52·1 • Q-bus Backplane 

Feature DDVll·B H9270-Q H9273·A H9275·A H9281·Q 

Addressing 18-bit 18- or 18-bit 22-bit 18-or 
22-bit* 22-bit* 

Number 9 4 9 9 -QA 4 
of slots -QB 8 

-QC 12 

Type hext quad quad quad dual 
Q/Q Q/CD Q/Q 

ACbus 6.4 4.4 2.6 10.0 -QA 1.1 
loads -QB 1.8 

-QC2.9 

Termination none none none 120 ohms -QAnone 
-QB 120 ohms 
-QC 120 ohms 

* Jumper-selectable 

t See text. 

• Enclosures 

Backplanes can be purchased either as stand-alone units or already mounted 
in an enclosure. An enclosure provides power and cooling for the backplane 
and the modules. Enclosures also have va connection panels located at the 
back to facilitate the connection of cables to communications and peripheral 
devices. 
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Table 52-2 lists the available Q-bus backplane enclosures. 

Feature 

Backplane 
Addressing 
Number of slots 
Type 
Acbus loads 

Ibwer supply 
Line voltage 
Bus signals 
transmitted 

AC input panel 

Table ;2·2 • Q·bus Enclosure 

BAll·M BAll·N BAll·S BA23·A 

H9270-A H9273-A H9276'" H9278-A * 
18-bit 18-bit 22-bit 22-bit 
4 9 9 8 
quad Q/Q quad Q/CD quad Q/CD quad t 
4.4 2.6 3 

H780 H786 H7861 H7864 
115V /230V 115V /230V 120V /240V 120V /240V 
BEVNT 
BPOK 
BDCOK 
BHALT 

none 

BEVNT 
BPOK 
BDCOK 

H403-A 

BPOK 
BDCOK 

H403-B 

BEVNT 
BPOK 
BDCOK 

none 

* The H9276 and H9278-A are not available as separate backplanes. 

t The H9278-A backplane has Q/CD signals on slots 1 through 3 and Q/Q signals on slots 
4 through 8. 

• Bus Termination 

The Q-bus is a 120-ohm transmission line and, therefore, must be terminated at 
each end by an appropriate terminator, as shown in Figure 52-1. This is done as 
a voltage divider with its Thevenin equivalent equal to 120 ohms and 3.4 V 
nominal. This type of termination is provided by the BDVll-AA and TEVll 
modules or by certain backplanes and expansion cable connector cards. 

Note that the resistive termination can be provided by the combination of two 
modules (e.g., the processor module supplying 220 ohms to ground, in parallel 
with another card supplying 250 ohms, providing a total of 120 ohms). Both of 
these terminators must be physically resident within the same backplane. 



52-4 • Introduction to Backplanes, Enclosures and Expansion Cables 

+5V 

3300 

6800 

2200 
BUS LINE 
TERMINATION 

+5V 

1200 
BUS LINE 
TERMINATION 

Figure 52-1 • Bus Line Terminations 

• Expansion Cables 

Q-bus systems can be divided into two types: those that use only one backplane 
and those that have multiple (up to three) backplanes. The characteristics of the 
two types differ enough to require separate sets of configuration rules. These 
rules are discussed in detail in Appendix B. 

Multiple backplane systems require the use of expansion cable assemblies. The 
assembly used is determined by the termination requirements of the two back­
planes being connected. Table 52-3 lists the expansion assemblies and their 
subcomponents. 

As mentioned above, both ends of the bus must be terminated with 120 ohms. 
This means that the first and last backplane must have an impedance of 120 
ohms. To achieve this, each backplane can belumped together as a single point 
on the bus. Also, the resistive termination can be provided by a combination of 
two modules in the backplane. 

In the first backplane, a processor providing 220 ohms to ground, in parallel 
with an expansion cable connector card providing 250 ohms, gives the needed 
120-ohm termination. Alternately, a processor with 120-ohm onboard termina­
tion would need no additional termination on the backplane;·any terminators 
on the backplane should be removed, and an expansion cable connector should 
be chosen without terminators. 
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In the last backplane, the I20-ohm termination can be provided in two ways. 
The termination resistors can reside either on the expansion cable connector 
card or on a bus termination card, such as the BDVll. 

Note 

The BDVII was designed to be used in an I8-bit system and, 
therefore, does not have terminations on the four top address 
lines. ECO# M8012-MLOO5 explains how to connect wires from 
four unused terminations in one of the packs to the four address 
lines added to the 22-bit bus. 

No modules with terminators should be located in the second backplane of a 
three-backplane system. 

Figure 52-2 illustrates a multiple backplane system configuration. 

Table ;2· J • Expansion Kits 

Subcomponents 

BC05L-xx I20-ohm expansion cable where "xx" is the length in feet. 

BC02D-xx I20-ohm expansion cable where "xx" is the length in feet. 

M9400-XX Expansion cable connector card used at the end of the 
cable nearest the cpu. The -xx designates the termina­
tions on the board: 

M940I 

M9404-00 

M9405-YA 

BCVIA-xx 

-YD has no terminations 
-YE has 240-ohm terminations 

Expansion cable connector card used at the end of the 
cable away from the cpu. Board has no terminations. 

Expansion cable connector card used at the end of the 
cable nearest the CPU. Board has no terminations. 

Expansion cable connector card used at the end of the 
cable away from the cpu. Board has I20-ohm 
terminatons. 

Consists of 
M9400-YD cable connector - no terminations 
M940 1 cable connector - no terminations 
(2) BC05L-xx I20-ohm expansion cable 

This assembly is typically used to connect the second and 
third backplanes in a three-backplane system. 

(continued on next page) 
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Table 52-3 • Expansion Kits (Cont.) 

Expansion Assemblies 

BCVlB-xx 

BCV2A-xx 

Consists of: 
M9400-YE cable connector - 240-ohm termination 
M9401 cable connector - no terminations 
(2) BC05L-xx 120-ohm expansion cable 

This assembly is typically used to connect the first and sec­
ond backplanes in a multiple backplane system that uses a 
processor with 220-ohm onboard termination. 

Consists of: 
M9404-00 cable connector - no terminations 
M9405-YA cable connector - 120-ohm terminations 
(2) BC02D-xx 120-ohm expansion cable 

This assembly is typically used to connect the backplanes 
in a two-backplane system or the second and third back­
planes in a three-backplane system. 
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The expansion cables used to connect the backplanes of a multiple backplane 
system must confonn to the following rules: 

• The cables connecting the first two backplanes must be 2 feet (61 cm) or 
longer in length. 

• The cables connecting the second and third backplanes must be 4 feet 
(122 cm) longer or shorter than the cables connecting the first and second 
backplanes. 

• The combined length of the connecting cables must not exceed 16 feet 
(4.88m). 

Total power requirements for each backplane can be determined by obtaining 
the total power requirements for each module in the backplane. When distrib­
uting power in multiple backplane systems, do not attempt to distribute power 
via the Q-bus cables. Provide separate, appropriate power wiring from each 
power supply to each backplane. Each power supply should be capable of 
asserting BPOK and BOCOK signals according to bus protocol. 
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The BAll-M enclosure includes an H9270-A backplane and an H780 power 
supply system mounted in an enclosure with a blank front panel. The H9270-A 
is an 18-bit backplane with four QIQ quad-slots. 

The BAll-M comes in the following variations: 

BAll-MA Mounting box; H9270-A backplane; H780-A power 
supply for 115 Vac, 60 Hz; with a master console panel 

BAll-MB Mounting box; H9270-A backplane; H780-B power 
supply for 230 Vac, 50 Hz; with a master console panel 

BAll-Me Mounting box only 
BAll-ME Mounting box; H9270-A backplane; H780-E power 

supply for 115 Vac, 60 Hz; with a slave console panel 
BAll-MF Mounting box; H9270-A backplane; H780-F power 

supply for 230 Vac, 50 Hz; with a slave console panel 

• Specifications 

Dimensions (including bezel) 
Width 
Height 
Depth 

Without mounting brackets 
With mounting brackets 

Shipping Weight 

ae input power 

de output power 

48.3 cm (19 in) 
8.9 cm (3.5 in) 

34.3 cm (13.5 in) 
38.1 cm (15.0 in) 

18.1 kg (40 lb) 

100-127 Vrms, 50 ± 1 Hz or 60 ± 1 
Hz, 400 W maximum, or 200-254 
Vrms,50 ± 1 Hz or 60 ± 1 Hz, 400 
Wmaximum 

+5Vdc ±3%,0-18Aload 
(static and dynamic) 
+ 12 Vdc ± 3%,0-3.5 A load 
(static and dynamic) 
Maximum output power: 120 W 
(total) 

Recommended circuit breaker rating 15 A and 115 Vac or at 230 Vac 
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• Related Documentation 

Document TItle 
Illustrated Parts Breakdown 
BAII-M Field Maintenance Print Set 

• Description 

Order Number 
EK-BAIIM-IP 
MP-BAIIM-OO 

The BAII-M is a rackmounted enclosure that provides power and cooling for 
an H9270-A backplane and the installed modules. The backplane accepts 
either eight dual- or four quad-size modules. Modules are accessible from the 
front of the box. A cable area is provided for routing 110 cables from the mod­
ules to the rear of the box where a cable clamp allows cables to be strain­
relieved before leaving the box. An ac ON/OFF switch and line cord are located 
at the rear of the box. Two of the eight dual-size slots are nonnally used for 
cabling and tennination, which leaves six bus slots available for options. Note 
that multiboard options that require the special backplane interconnection on 
connections card D (i.e., RLVll) are not accommodated by this expansion box. 
The BAII-M is available in two line voltage variations- 115 V and 230 V. Each 
version accommodates either 60 Hz or 50 Hz line frequency. 

Mechanical and mounting details of the BA II-M are shown in Figures 53 -1 and 
53-2. 
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Mounting Box: Physical Specifications 
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Figure 53-1 • BA11-MAssembly Unit 
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Figure 53-2 • BAI1-M Cabinet Mounting 

• Cables 
The following power supply and control panel interface cables are available for 
use with the BAII-M enclosure: 

Cable Digital Part Number 
OC output cable 7011584-0-0 
fbwer supply status cable (logic cable) 7011411-0K-0 
fbwer supply console cable 7008612-0M-0 
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The BAll-N enelosure (Figure 54-1) ineludes an H9273 backplane, an H786 
power supply, and an H403-A ac input panel mounted in an enclosure with 
either a blank front panel or bezel assembly. The H9273-A is an 18-bit back­
plane with nine Q/CD quad slots. 

The BAI1-N enclosure comes in the following variations: 

BAll-NC Mounting box; H9273-A backplane; H786 power supply 
for 115 Vac, 60 Hz; with a bezel assembly 

BAII-ND Mounting box; H9273-A backplane; H786 power supply 
for 230 Vac, 50 Hz; with a bezel assembly 

BAll-NE Mounting box; H9273-A backplane; H786 power supply 
for 115 Vac, 60 Hz; with a blank front panel 

BAU-NF Mounting box; H9273-A backplane; H786 power supply 
for 230 Vac, 50 Hz; with a blank front panel 

• Specifications 
BAll-N Enclosure: 

Dimensions (including bezel) 
Width 
Height 
Depth 

Without mounting brackets 
With mounting brackets 

Weight (without modules) 

Input voltage 
BAll-NC, -NE 
BAll-ND, -NF 

Input current 
BAll-NC, -NE 
BAll-ND, -NF 

48.3 em (19 in) 
13.2 em (5.19 in) 

57.8 cm (22.7 in) 
67.96 cm (26.75 in) 

20 kg (44lb) 

115 Vac 
230Vac 

12 A maximum 
6Amaximum 

Note 

Input current consists of that used by the BAII-N itself, plus 
whatever current is supplied via the convenience ac outlet OJ) to 
an expander box; the total current must be less than the maximum 
specified. 
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Circuit breaker rating 

8786 Power Supply: 

Current rating 

Inrush current 

Apparent power 

Power factor 

Output Power 

Powerup/powerdown characteristics 

Static performance 
lliwerup 

fuwerdown 

Dynemic performance 

Ibwerup 

fuwerdown 

• Related Documentation 

Document Tide 

15 A at 115 Vac or 230 Vac 

5.5 A at 115 Vnns 
2.7 A at230 Vnns 

100 A peak, for ~ cycle at 128 V nns 
or 256 Vnns 

630 VA 

The ratio of input power to apparent 
power shall be greater than 0.6 at full 
load and low input voltage 

+5 Vdc ±250 mV at 15.5 A 
(A minimum of 2 A of + 5 V dc power 
must be drawn to ensure that the + 12 
Vdc supply regulates properly.) 
+ 12 V dc ± 600 m V at 8 A 

BOCOK goes high; 75 Vac 
BPOK goes high; 90 Vac 
BPOK goes low; 80 Vac 
BOCOK goes low; 75 Vac 

3 ms (min) from dc power within 
specification or to BOCOK asserted 
70 ms (min) from BOCOK asserted to 
BPOK asserted 

4 ms (min) from ac power off to BPOK 
negated 
4 ms (min) from BPOK negated to 
BDCOK negated 
5 fJ.sec (min) from BOCOK negated to 
dc power as of specifications 

BAll-N Mounting Box User Manual 
BAll-N Mounting Box Technical Manual 
Illustrated Parts Breakdown 

Order Number 
EK-BA11N-UG 
EK-BAllN-TM 
EK-BA11N-IP 
MP-00487 -00 BAll-N Field Maintenance Print Set 



·~and~IjOQ 
Mechanical and JDounting details [or the BAII-N are shown in Figure 54-2. 
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The ac input box, power supply, and H9273 logic assembly are attached to the 
logic-box base. The power supply assembly is hinged to the base and can be 
swung open to expose the internal components; with little effort, the entire 
assembly can be removed from the base and replaced. Q-bus modules are 
inserted in the backplane from the rear of the box through an access door that is 
equipped with strain reliefs for Q-bus and communications cables. 

When the unit is to be mounted in an equipment rack, the logic-box cover is 
attached to the rack with mounting hardware. The logic-box base slides into the 
mounted cover and a spring-button assembly engages to prevent the base from 
being accidentally pulled out of the cover. 

Backplane Configuration 
There are three jumpers used to configure the H9273-A backplane. See Chap­
ter 60 for a discussion of the function and configuration of these jumpers. 

Bezel Assembly Jumpers 
There are four jumper positions (WI through W4) on the printed circuit board 
of the bezel assembly (see Figure 54-3). When the board is manufactured, 
jumpers are inserted in positions WI, W2 and W4; position W3 is le& open. 
Table 54-1 lists these jumpers and their functions. 

SIDE 2 

0 J1 

W1o---<> 0 0 

~ W2o---<> 0 0 - -
o--~--<> 

W3 W4 

0 0 0 

J2 0 0 

0 0 0 

OJ 
0 0 

LED CONTACTS 
0 0 0 (RUN. PWR OK) 

SWITCH CONTACTS 
(S3. S2. S1) 

NOTES: 
1. VIEW IS FROM THE REAR OF THE BEZEL 

WHEN THE BOARD IS MOUNTED ON THE BEZEL. 
2. JUMPERS ARE MOUNTED ON SIDE 1. 

Figure 54-3 • Bezel Printed Circuit Board 



Jumper 
Position 

Wl,W2 

W3 

W4 

54-5 

Thble 54-1 • Bezel Assembly Jumpers 

Jumper In 

When the bezel AUX aNI 
OFF switch is used to control 
the power supply generated 
LTC signal. (When the switch 
is in the AUX ON position, 
LTC-initiated interrupts are 
possible.) 

When the bezel is to be 
mounted on an expander 
box. (W3 permits the HALT 
switch to light the RUN indi­
cator). 

When the bezel is part of the 
main box. (W 4 enables the S 
RUN L signal to light the 
RUN indicator.) 

Jumper Out 

When the bezel AUX aNI 
OFF switch is used to tum 
the system power controller 
on and off. 

When the bezel is part of the 
main box; that is, the CPU is 
mounted in this bezel's back­
plane. 

When the bezel is mounted 
on an expander box. 
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The BA11-S enclosure (Figure 55-1) includes an H9276 backplane, two cooling 
fans (a 70 cfm fan to cool the logic boards and a 100 cfm fan to cool the power 
supply), an H7861 power supply, and an H403-B ac input box. The H9276 is a 
22-bit backplane, with nine Q/CD quad slots. 

The BAll-S enclosure is available in the following variations: 

Model Primary Power and Front Panel 
BAll-SA 120 V; control panel 
BAll-SB 240 V; control panel 
BAll-SC 120 V; blank panel 
BAll-SD 240 V; blank panel 
BA11-SE 120 V; blank bezel; no cable or expansion modules 
BAll-SF 240 V; blank bezel; no cable or expansion modules 

• Specifications 

BAll·S Enclosure: 

Dimensions (including bezel) 
Width 48.3 cm (19 in) 
Height 13.2 cm (5.19 in) 
Depth (without mounting brackets) 57.8 cm (22.75 in) 

Input voltage 
BAll-SA, SC, SE 
BAll-SB, SD, SF 

Input current 
BAll-SA, SC, SE 
BAll-SB, SD, SF 

Output voltage 

120Vac 
240Vac 

6Amaximum 
3 A maximum 

+ 5 V at 2 A to 36 A 
+ 12 V at 0.0 A to 5 A 
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97861 Power Supply: 

Current rating 

Inrush current 

Apparent power 

Power factor 

Output power 

Powemp/powerdown characteristics 

Static performance 
Ibwerup 

Ibwerdown 

Dynamic perfonnance 
Ibwerup 

Ibwerdown 

5.5 A, at 120 Vrms 
2.7 A, at 240 Vrms 

100 A peak, for ~ cycle at 128 V rms 
or 256 Vrms 

630 VA 

The ratio of input power to apparent 
power shall be greater than 0.6 at full 
load and low input voltage. 

+5 Vdc, ± 150m\!, at36A 
(A minimum of 2 A of + 5 V dc power 
must be drawn to ensure that the + 12 
V dc supply regulates correctly.) 
+ 12 Vdcat5 A 

BDCOK goes high: at 75 Vac 
BPOK goes high: at 85 Vac 
BPOK goes low: at 80 Vac 
BDCOK goes low: at 75 Vac 

3 ms (minimum) from dc power 
within specification to BDCOK 
asserted 
70 ms (minimum) from BDCOK 
asserted to BPOK asserted 
4 ms (minimum) from ac power off to 
BPOK negated 
4 ms (minimum) from BPOK negated 
to BDCOK negated 
5 jJ.s (minimum) from BDCOK negated 
to dc power outside of specifications 
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Figure 55-1 • BA 11-5 Major Assemblies 

• Related Documentation 

DoaunentTIde 
PDP-11123B Mounting Box Technical Manual 
PDP-11123B Mounting Box User's Manual 
BAll-S Field Maintenance Print Set 

• Configuration 

Order Number 
EK-23BMB-TM 
EK-23BMB-UG 
MP-OI233-00 

The H9276 backplane is configured by means of three jumpers, Wl through 
W3. When the backplane is manufactured, only jumper WI is installed. Thble 
55-1 lists the jumpers and their functions. 
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Table 55-1 • 89276 Backplane Jumpers 

Jumper 

WI 

W2,W3 

Jumper In 

When a power supply 
generated LTC signal is used 
to assert the BEVNT Q-bus 
signal. 

Only when using a KD-II 
quad LSI-II CPU module 
(M7264) in slot 1. 

Jumper Out 

To disable the linetime clock 
as BEVNT from the power 
supply. 

For all other LSI-ll type 
processors in slot 1. 

There are four jumper positions (WI through W4) on the printed circuit board 
of the bezel assembly (see Figure 55-2). When the board is manufactured, 
jumpers are inserted in positions WI, W2, and W4; position W3 is left open. 
Table 55-2 lists these jumpers and their functions. 

SIDE 2 

0 J1 

W10---o 0 0 

~ W20---o 0 0 - -
0---0---0 

W3 W4 

0 0 0 

J2 0 0 

0 0 0 

[J 
0 0 

0 0 0 
LED CONTACTS 
(RUN. PWR OK) 

SWITCH CONTACTS 
(53. S2. S1) 

NOTES: 
1. VIEW IS FROM THE REAR OF THE BEZEL 

WHEN THE BOARD IS MOUNTED ON THE BEZEL. 
2. JUMPERS ARE MOUNTED ON SIDE 1. 

Figure 55-2 • Bezel Printed Circuit Board 
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Position 

Wl,W2 

W3 

W4 
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Thble 55-2 • Bezd Assembly Jumpers 

Jumper In 

When the bezel AUX ONI 
OFF switch is used to control 
the power supply generated 
LTC signal. (When the switch 
is in the AUX ON position, 
LTC- initiated interrupts are 
possible.) 

When the bezel is to be 
mounted on an expander 
box. (W3 permits the HALT 
switch to light the RUN indi­
cator.) 

When the bezel is part of the 
main box. (W 4 enables the S 
RUN L signal to light the 
RUN indicator.) 

Jumper Out 

When the bezel AUX ONI 
OFF switch is used to turn 
the system power controller 
on and off. 

When the bezel is part of the 
main box; that is, the CPU is 
mounted in this bezel's back­
plane. 

When the bezel is mounted 
on an expander box. 
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The BA23-A enclosure contains two dc fans, an H9278-A backplane with a card 
frame assembly, an H7864 power supply, a control panel (54-1561O), and a 
patch and filter panel assembly. The H9278-A is a 22-bit backplane with eight 
quad slots. It is unique in that it has Q/CD signals on slots 1 through 3 and QIQ 
signals on slots 4 through 8. 

The BA23-S is available in two models. The BA23A-AR is the rackmount model, 
with front plastic cover and sleeves. The BA23A-AF is the floormount model, 
with front and rear plastic covers, sides, and a pedestal base. The floormount 
model is easily converted for tabletop use by removing the pedestal base and 
installing four rubber feet. 

• Specifications 

Physical Characteristics 

Height 
Width 
Depth 
Weight 

Power 

BA23A·AR 

13.34 cm (5.25 in) 
48.25 cm (19.0 in) 
64.34 cm (25.3 in) 
24.00 kg (53.0 lb) 

BA23A·AF 

64.25 cm (245 in) 
25.40 cm (10.0 in) 
72.64 cm (28.6 in) 
31. 75 kg (70.0 lb) 

+ 5 V ± 2.5%, 36 A (typical) 
+ 12 V ±2.5%, 7 A (typical) 

Nonstandard Environmental Specifications 

Operating 
Temperature 
Relative humidity 
Wet bulb temperature 
Altitude 

Storage 
Altitude 

15°C to 32°C (5~F to 90°F) 
20% to 80% noncondensing 
25°C (77°F) maximum 
Up to 8000 ft 

Up to 40,000 ft 
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• Related Documentation 

Document TIde 
Micro/PDP-II System Technical Manual 
Micro/PDP-II System Pocket Service Guide 
,BA23 Unit Assembly Drawings 
BA23 Field Maintenance Print Set 

• Description and Configuration 

Order Number 
EK-OLCP5-TM 
EK-OLCP5-PS 
BA23-A-DBP 
MP-OI651-00 

The BA23-A enclosure contains an 8-s10t H9278-A backplane for mounting 
both dual- and quad-height modules. The H9278-A (shown in Figure 56-1) is a 
22-bit backplane providing Q/CD signals on slots 1 through 3 and Q/Q signals 
on slots 4 through 8. The backplanes grant continuity chaining is shown in Fig­
ure56-2. 

The backplane is attached to a signal distribution printed circuit board, which 
provides connectors for a fixed disk drive, diskette drive, RQDXl controller 
module, and control panel cables. Figure 56-3 shows the layout of the signal 
distribution printed circuit board. 
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Figure 56-1 • H9278-A Backplane 
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H7864 Power Supply 
The H7864 power supply provides fixed (nonadjustable) voltages of + 5 V and 
+ 12 V to the H9278-A backplane. The power supply also provides these volt­
ages to any RD51152 or RX50 disk drives installed in the mounting box. Two 
brushless dc fans are driven by the power supply. One fan cools the logic mod­
ules and power supply. The other fan cools the disk drives. 

The H7864 power supply also supplies three system control signals to the 
H9278-A backplane. Two of these signals, BOCOK and BPOK, are assened 
when system power is stable. The third signal, BEVNT, is an extemalline clock 
interrupt request to the CPU. 

Control Panel 
The system cQntrol panel (54-15610), shown in Figure 56-4, consists of a 
printed circuit board equipped with switches and LIDs. The printed circuit 
board also provides test points for + 5 V and + 12 V. 
The 2-position linetime clock (LTC) switch (switch 1) is used to enable or dis­
able the LTC function. Setting switch 1 ON enables the LTC to function under 
software control. Setting switch 1 to the OFF position disables the LTC function. 
The other 2-position switch (switch 2) is not used. 

The remaining control panel switches and indicators are discussed at length in 
the Micro/PDP-11 System Technical Manual. 
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Patch and Filter Panel Assembly 
The patch and filter panel assembly (shown in Figure 56-5) is located behind 
the rear plastic cover of the BA23-A mounting box. (Rackmount units do not 
have a rear plastic cover over this assembly.) The assembly provides for the 
mounting of up to four patch and filter panels (not included), such as those for 
the CPU and the DZVll asynchronous multiplexer. A removable division 
between two of the patch and filter panel spaces allows for the installation of a 
large panel. The assembly also provides space to accommodate two 50-pin con­
nectors in the event that the system is expanded. Metal plates are mounted in 
unoccupied panel and connect spaces; these can be easily removed for panel or 
connector installation. 

BAUD RATE 
0 50 8 
1 75 9 
2 110 10 
3 134.5 11 
4 150 12 
5 300 13 
6 600 14 
7 1200 15 

1800 
2000 
2400 
3600 
4800 
7200 
9600 
19200 

SO·PIN CONNECTOR 
EXPANSION SLOTS 

REMOVABLE 
INSERT 

Figure 56-5 • Patch and Filter PanelAssembly 

o 
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Chapter 57· DDVII-B Backplane 

The DDVII-B is an optional 18-bit Q-bus expansion backplane for use when 
additional logic space is required. The DDVll-B is a 9 X 6, 54-slot backplane 
with a 9 x 4 slot section (18 individual dual-height or nine quad-height module 
slots) prebused specifically for Q-bus signals, power, and ground connections. 
The remaining 9 X 2 slot section is provided with + 5 V dc, GND, and - 12 V dc 
power connections only; this leaves the remaining pins free for use with any 
special dual-height logic modules to be used in conjunction with the LSI-ll 
family of modules and bus requirements. 

• Description and Specifications 

The DDVI1-B option consists of the following items: 

• Six H863 connector blocks 

• Three H8030 connector blocks 

• Etched-board bus structure 

The etched board completely overlays the entire pin side of all connector blocks 
and is recessed sufficiently to allow wirewrapping on those same pins with 
30-AWG wire. The overall dimensions of the unit are shown in Figure 57-1. 

An optional cardcage, type H0341, is also available to provide protection 
against physical damage to modules and to serve as a cardguide. 

The DDVll-B can be mounted in the H909-C enclosure, which includes the 
H0341 cardguide. 
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Til ~:r ~~ __________________________________ ~ 

T 
r------------------------l ~~CAGE 

I ASSEMBLY 
I CLEARANCE 

6 32 x 0.25 (0.64) I OUTLINE 
22.07 MOUNTING HOLES I 
(8.69) (6 TOTAL) I 

1 ! 
4.45 

Y ~;OS;2) ~:.2~-~~-g~----+l--
41.97 

----(16.524)---------------.1 

43.50 ___________________ ....-1 
(17.125) 

Figure 57-1 • DDVll-BDimensions 

• Related Documentation 

Document Tttle 
DDVII-B Field Maintenance Print Set 

• Configuration 
Module Slot Assignments 

Order Number 
MP-00122-00 

Figure 57 -2 shows the slot location assignments of the DDVII-B. Rows A, B, C, 
and D are dedicated to the Q-bus. Any module that conforms to the Q-bus 
specifications can be used in this portion of the DDVll-B. The position num­
bers indicate the bus-grant wiring scheme with respect to the processor mod­
ule. The bus-grant signals propagate through the slot locations in the position 
order shown in Figure 57 -2 until they reach the requesting device. Any unused 
slots must be jumpered to provide bus-grant signal continuity, or it is recom­
mended that unused locations occur only in the highest position-numbered 
locations. 
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Rows E and F contain the 18 user-defined slots with power and ground connec~ 
tions provided. 

1--H 

2-- ~ 

3- ~ 
4-- ~ 

POWER 
TERMINAL 5-- ~ 

BLOCK 

6-- 1 
7-- 1 
8--1 
9-- 1 

ROW-

PROCESSOR 

POSITION 3 

POSITION 4 

POSITION 7 

POSITION 8 

POSITION 11 

POSITION 12 

POSITION 15 

POSITION 16 

A B 

PROCESSOR OR OPTION 1 

~ J 

I OPTION POSITION 2 

I POSITION 5 

I POSITION 6 

POSITION 9 

POSITION 10 

POSITION 13 

POSITION 14 

POSITION 17 

C DIE F I 
I I 

MODULE INSERTION SIDE'-...... ---...y.r'-----/ 
USER-DEFINED SLOTS 

~'REWRAP PINS 
TERMINAL STRIP 

POWER SIGNAL PINS 

Figure 57-2 • DDVII-B Module Installation and Slot Assignments 
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de Power and Power Signal Connections 
de power is supplied to the modules in the DDVII-B through the backplane PC 
board. The power and ground leads from the external source connect to the 
seven-position terminal board mounted on the edge of the PC board, as shown 
in Figure 57 -3. Any suitable connector terminals; solder or crimp style, can be 
attached to the power supply leads and inserted under the terminal strip screws. 
A jumper tab is mounted between the two + 5 V screws and between the two 
ground (GND) screws on the terminal board. The total current capability of the 
DDVll-B and the wire size required are listed in Table 57-1. 

The power signal pins are located at the opposite end of the backplane PC 
board from the power terminal strip. A mating female connector (Digital part 
number 12-11206-02 or 3M part number 3473-3) can be inserted over the pins 
and used to connect the external signals to the backplane. 

POWER SIGNAL PINS 

1.75 in I I ;~:~BHALTL:N: 
(4.5 em) • 16.52 in (42.0 em) • SRUN L 

I BEVNT L 
~ BPOK H 

---r-u;:;; __ iEL"~ __ J~ 
I H034 MOUNTING FRAME 

,- _12vl) I GNO 
4.80 in GND 
~O~~ +~ 

L +5V 
+5V 

~ __ ~~ __ ~ __ ~~ __ ~ __ ~U-__ ~~ +12V 0 

1~'----------17.0 in (43.18 em) -------------+1 

Figure 57-3 • DDVll-B Power Wzring 

JUMPER 
STRAP 
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18ble .57·1 • DDVll·B Current Capability 

Terminal Maximum Current \VI1"eSize (AWG) 

+12V 20A 14 

+ 5 V (jumped) 40A 14 

+5V 

+5B 20A 

GND (jumped) 40A 14 

GND 

-12V 20A 
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Chapter 58 • H780 Power Supply 

Six H780 power supply options are available for use in Q-bus systems. Individ­
ual model numbers determine combinations of 115 or 230 Vac (nominal) pri­
mary power and selection of master console, slave console, or no console. 
Models are listed below. 

Model Number 
H780-C 
H780-D 
H7BO-H 
H780-] 
H7BO-K 
H7BO-L 

• Specmcations 

Input Power 
115V 
230V 
115V 
230V 
115V 
230V 

Tempol'81'y Line Dips Allowed 

ac Inrush Current 

Input Power (fans included) 

Input Protection 

Hi-Potential 

Output Power (combinations not to 
exceed 110 W) 

Maximum dc Current under Fault 
Conditions 

+,vOutput 

Total Regulation 

Line Regulation 

Load Regulation 

Stability 

Console 
None 
None 
Master 
Master 
Slave 
Slave 

100% of voltage, 20 msec maximum 

70 A at 127 V, 60 Hz (B.33 msec) 
25 A at 254 V, 50 Hz (10 msec) 

340 W at full load (maximum) 
290 W at full load (typical) 

H7BO-C, -H, -K (100-127 Vac) fast 
blow,5 A fuse (See Note 1.) 
H780-D, -], -L (200-254 Vac) fast 
blow, 2.5 A fuse 

2 kV for 60 seconds from input to out­
put, or input to chassis 

+ 5 V, 1.5 A to 18 A 
+ 12 V, 025 A to 3.5 A 

+5 V bus = 28A 
+ 12 V bus = 9.5 A 

5V ±3% 

±0.5% 

±1.0% 

0.1 %/1000 hours 
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Thennal Drift 

Ripple 

Dynamic Load Regulation 

Noise 

Interaction due to + 12 V 

+12 V Output 

Total Regulation 

Line Regulation 

Load Regulation 

Stability 

Ripple 

Dynamic Load Regulation 

Noise 

Interaction due to + 5 V 

Overvoltage Protection 

+5V 

+12V 

Adjustments 

+5 V Output 

+ 12 V Output 

0.025%rC (See Note 2.) 

150 m V p-p (1 % for f<3 kHz) 

±12% 
dildt = 0.5 A f.I.S 
delta I = 5 A 

1 % peak at f> 100 kHz (noise is 
superimposed on ripple) 

±0.05% 

12V ±3% 

±025% 

±0.5% 

0.1 %/1,000 hours 
(See Note 2.) 
0.025%rC above 25°C 

350 m Vp-p (1 % for f<3kHz) 

±0.8% 
dildt = 0.5 A J.Lsec 
f<5OOHz 
delta I = 3A 

1 % peak at f> 100 kHz (noise is 
superimposed on ripple) 

±0.02% 

6.3 V nominal 
5.65 V minimum 
6.8 V maximum 

15 V nominal 
13.6 V minimum 
16.5 V maximum 

4.05 V to 6.8 V 
Guarantee range 4.55 V to 5.65 V 

10.6 V to 16.5 V 
Guarantee range 11.7 V to 13.6 V 



Controls 

Rear Panel 

Front Console 

(Master only) 

Console Indicators 

Backplane Signals 
Generated 

Received (Master only) 

Mechanical 
Cooling 

Size(W x H x L) 

Weight 

ac ON/OFF switch 

dc ON/OFF switch 
HALTIENABLE switch 

LTC ON/OFF SWITCH 

dcON 
RUN (Master) 
SPARE (Master only) 

BPOK 
BDCOK 
BEVNT 
BHALT 
SHRUN 

58-3 

Two self-contained fans provide 0.71 
m3/min (30 ft3/min) air flow. 
13.97 cm x 8.43 em x 37.15 cm 
(5 1/2 in x 3 1/3 in X 14518 in) 
5.90 kg (131b) 

Nonstandard Environmental Specifications 
Ambient (operating) Temperature 5°C to 50°C (41°F to 122OP) 

Notes Relating to Specifications 
1. Operation from ac lines below 100 V may cause the power supply to over­

heat because of decreased air flow from the cooling fans. 

2. These parameters apply after five minutes of warmup and are measured with 
an averaging meter at the processor backplane terminal block under system 
loading. 

• Related Documentation 

Document Tide 
H780-C, -D, -H, -J, -K, -L Power Supply User's Manual 
H780 Field Maintenance Print Set 

Order Number 
EK-H780-0P 
MP-H780-00 
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• Description 
The H780 master console contains RUN and DC ON indicators for monitoring 
the processor states, as well as DC ONIDC OFF, LTS ON/OFF, and ENABLE! 
HALT switches for controlling the processor. The slave console contains only a 
DC ON indicator for monitoring the status of the slave power supply. 

Console Controls and Indicators 
The H780-H or -J master console has three LED indicators and three two-posi­
tion toggle switches. One of the LED indicators is a spare indicator. Circuitry to 
drive this indicator is included on the console printed circuit board for user 
application. The console on the H780-K and -L slave supplies has only one LED 
indicator, DC ON. The H780 console controls and indicators are described in 
Thble 58-1. Additionally, the rear panel of the H780 contains an AC ON/OFF 
toggle switch and an ac line fuse. 

+ 12 V and + 5 V Adjustment Procedure 
The H780 power supply is factory-adjusted to produce + 12 V and + 5 Vout­
puts within the operating tolerance of the system. The adjustment procedures 
presented allow users to trim the dc outputs of the H780 to meet their particu­
lar needs. One adjustment is provided for the + 12 V output, while two adjust­
ments (one for the output voltage and one for the switching regulator 
frequency) are provided for the + 5 V A DVM, an oscilloscope, and a small 
screwdriver are required. fuwer supply loading is provided by the Q-bus or 
processor. 

Thble 58-1 • H780 Controls and Indicators 

ControllIndicator Type Function 

dcON 

RUN 

LED indicator Lights up when the dc ON/OFF toggle 
switch is set to ON and proper dc out­
put voltages are being produced by the 
H780. 

H either the + 5 V or + 12 V output 
from the H780 is faulty, the dc ON indi­
cator will not light up. This is the only 
indicator on the H780-K and -L slave 
supplies. 

LED indicator illuminates when the processor is in the 
run state (see ENABLElHALT). 

(continued on next page) 
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18ble 58-1 • H780 Controls and Indicators (Cont.) 

ControJ/Indicator Type Function 

SPARE LED indicator Not used by the H780 or processor. 
The H780 contains circuitry for driving 
this indicator for user applications. 

dc ON/OFF Two-position When set to ON, enables the dc outputs 

ENABLElHALT 

LTC ON/OFF 

AC ON/OFF (rear 
panel) 

toggle switch of the H780. The dc ON indicator will 
light up if the H780 dc output voltages 
are of proper values. IT a slave supply is 
connected to a master, the slave dc ON 
indicator will light if the slave dc output 
voltages are of proper value. 

Two-position 
toggle switch 

Two-position 
toggle switch 

Two-position 
toggle switch 

When set to OFF, the dc outputs from 
the H780 are disabled and the dc ON 
indicator is extinguished. IT a slave sup­
ply is connected to a master, the slave dc 
ON indicator will also extinguish. 

When set to ENABLE, the BHALT line 
from the H780 to the processor is not 
asserted and the processor is in the run 
mode (RUN indicator lights up). 

When set to HALT, the BHALT line is 
asserted, allowing the processor to exe­
cute console onT microcode (RUN 
indicator extinguished). 

When set to ON, enables the generation 
of the linetime clock (LTC) BEVNT sig­
nal by the H780. 

When set to OFF, disables the H780 
linetime clock. 

When set to ON, applies ac power to 
theH780. 
When set to OFF, removes ac power 
from the H780. 

FUSE (rear panel) 5 A or 25 A 
fast-blow 

Protects H780 from excessive current. 
H780-C, -H, and -K use a 5 A fuse. 
H780-D, -J, and -L use a 25 A fuse. 





Chapter 59 • H9270-Q Backplane 

The H9270-Q backplane assembly is a 22-bit backplane with four Q/Q quad 
slots, designed to accept Q-bus processors, memories, and option modules. It 
accepts up to eight dual-height modules, four quad-height modules, or a mix of 
both. 

The H9270-Q backplane is intended as a replacement for the H9270-A. 

• Specifications 

Mechanical 
Height 
Width 
Length 
Weight 

Bus Loads 
ac 
dc 

I\)wer 

Voltage 

+ 12Vdc 
+5Vdc 
+5BVdc 
GND 
-12Vdc 

Extemal Signals 

Terminals 

one 
one 
one 
two 

one 

11 in (27.9 cm) 
11.15 in (28.3 em)' 
2.8 in (7.11 em) 
2.61b (1.18 kg) 

4.4 
none 

Maximum Current Rating (2S0C) 

9A 
18A 
12A 
20A 
4A 

There are staked-in pins on the backplane that can be used for system control 
signals as follows: 

Signal 
BEVNT 

BPOK 
BCOOK 
BHALT 

GND 

Description 
External event interrupt request connected to Q-bus pin 
BR1. 
fuwer OK signal connected to Q-bus pin BB1. 
dc power OK signal connected to Q-bus pin BA1. 
Processor halt signal input to the main processor, con­
nected to Q-bus pin API. 
Two ground pins 



59-2 • H9270-Q Backplane 

Restrictions 
The H9270-Q will not accept any module utilizing CD type interconnect. 

• Configuration 
User-supplied +5 Vdc and + 12 Vdc power sources are connected to the 

. backplane via a six -position screw type terminal strip. The + 5 V dc power actu­
ally has two terminals connected through a jumper. The terminal labeled 
"+ 5B" can be separated and used to supply the battery backup voltage as 
required. The user's system control signals are connected through nine staked­
in pins on the backplane. Figure 59-1 shows the layout of the H9270-Q termi­
nal block. 

The H9270-Q supports 22-bit Q-bus address space but is also backward com­
patible with l8-bit Q-bus products by the removal of eight jumpers. These 
eight jumpers, located at the top of the backplane assembly, are shown in Figure 
59-2. 

MODULE SIDE IDENTIFIER 
ROW IDENTIFIER 1 = COMPONENT SIDE 

TYPICAL MODULE 2 = SOLDER SIDE WIREWRAP PINS 

LOCATION PASS THROUGH 
(SLOTS A1-B1) H9270 PC BOARD 

0' +12V 

~+5V ! +5VB 
o GND I GND 
o -12V 

o C B A 

SIDE 2 --~ __________________________________________ -r/ 

Figure 59-1 • H9270-Q Backplane Terminal Block (Pin Szde Vzew Shown) 

2 

3 

4 

2 

3 

4 
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JUMPERS 

Figure 59-2 • H9270-Q Unit Assembly 

Mounting the Backplane 
Mounting dimensions and possible methods of mounting the H9270-Q back­
plane (in any of three planes) are shown in Figure 59-3. Option positions are 
shown in Figure 59-4. Slot numbers indicate device interrupt and DMA priority 
in Q-bus systems. The lowest numbered positions receive the highest priority. 
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REAR MOUNTING 

10-32 THD x 1.27 em (0.5 in) 
---I I+-- O. 79 e~ THREADED STUD (4 PLACES) 0.2 em 

CONNEC~ORI I (0.031 In) ~ I (0.08 in) 

BLOCK\[( - + 
: 1

6
.
7cm 

:~ 
1~'-27.6 em (10.87 in) .If.-0.35 em (0.14 in) 

1--28.3em(11.15in)---..... ~1 

VIEW FROM REAR OF BACKPLANE 
11-3301 

TOP AND BOTTOM MOUNTING 

T 
22.96 em 

in) 

1 
--l CONNECTOR 

BLOCK 

0.79 em ' I 
(0.31 in)--l 

~ 

r----

1+.7.5 em .... 
2.95 in 

283 em 
(11.15 in) 

6-32 THD HOLE 
0.64 om (0.\ DEEP 

... -----_-.3 .... 

13.34 em 
-(5.250in)-

.u 

113302 

18.5 em 
(7.29 in) 

27.9 em 
(11.0 in) 

3.5cm 
(1.375 in) 

SIDE MOUNTING 

Figure 59-3 • Backplane Mounting 

0.34 em (0.187 in) DIA 
HOLES 4 PLCS. 

7.1 em 
(2.80 in) 

1.9cm 
(0.74 in) 
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VIEW FROM MODULE SIDE OF BACKPLANE 

PROCESSOR 
OPTION 1 (HIGHEST PRIORITY LOCATION) 

OPTION 3 OPTION 2 2 

OPTION 4 OPTION 5 3 

~L'--------PREFERRED LOCATION FOR MMV11-A CORE MEMORY 

OPTION 7 
OPTION 6 (LOWEST PRIORITY LOCATION) 

4 

Figure 59-4 • H9270-Q Option Positions 

de Power Connections 
The H9270-Q standard power connections are listed in Table 59-1. 

• VOLTAGE AND CURRENT REQUIREMENTS 
A power supply for a single H9270-Q backplane LSI-II system should have the 
following capacity: 

+5 V ±5% load; 0-18 A static/dynamic 
+ 12 V ±3% load; 1-2.5 A statiddyn~c 
+ 5 ripple; less than 1 % of nominal voltage 
-12 ripple; less than 150 mV p-p (frequency 5 kHz) 

Note 

Regulation at the H9270-Q backplane must be maintained to the 
specifications listed above. 

The H780 power supply option provides sufficient dc power and generates the 
required bus signals. 

A multiple-backplane system using H9270-Q backplanes should have the same 
voltage regulation and ripple specification as listed for the single H9270-Q 
backplane. However, it will be necessary to calculate the actual power require­
ments, based on individual power requirements for modules used in the system. 
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• BACKPLANE POWER CONNECTIONS 
If the H780 power supply option is not used, perform the following steps to 
connect power to the H9270-Q backplane. 

1. Select wire size. (14 gauge is recommended.) Consider load current and dis­
tance between the power supply and backplane. 

2. For a standard system, connect the .applicable wires to the H9270-Q con­
nector block per Table 59-1. For battery backup, remove the jumper 
between + 5 V and + 5 B and connect the applicable wires to the H9270-Q 
connector block. 

3. Connect the ground terminals at the power source. 

4. It is recommended that the backplane frame/casting be electrically con­
nected to the system/power supply ground. 

Thble 59-1 • H9270-Q Backplane Standard Power Connections 

Power Source H9270-Q Connector Block (To) 
(From) 

+12V +12V Factory-connected 

+5V +5V Factory-connected 

+5B 

GND GND Factory-connected 

GND GND Factory-connected 

-12V -12V This voltage is not required. The con-
nection is available for custom inter-
faces. 
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The H9273-A is an 18-bit backplane with nine Q/CD quad slots and a card 
frame assembly. 

• Specifications 

Height 

Length 

Width 

Bus Loads 
ac 
dc 

• Related Documentation 

Document TIde 
H9273-A Field Maintenance Print Set 

• Configuration 

12.55 cm (4.94 in) 

29.11 cm (11.46 in) 

28.3 em (11.15 in) 

2.6 
o 

Order Number 
MP-00670-00 

The H9273-A backplane logic assembly is shown in Figure 60-1. Ibwer and 
signals are supplied to the backplane to connectors J7 and J8. These connectors 
are shown in Figures 60-1, 60-2, and 60-3. ConnectorsJ9 (GND) andJlO (-12 
V) are also shown in Figure 60-2. 
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Figure 60-1 • H9273-A Backplane Logic Assembly 



J7 

CD 1 + 12VOC(B) 

1;3 2 +12VDC 

S 3 GND +12VOC 

CD 4 GND +SVDC 

o 5 +5VDC 

S 6 +5VDC(B) 

e 7 GND +5VOC 

o 8 +5VOC 

J8 

D 
J9 

GND 

-12V 

Figure 60-2 • H9273-A Power Connections 

J8 

1 2 
AB 1 BPOKH 

BR1-B 
EVENT L 

LTC 

AF1 SRUN L 
(ROW 1) 

BA2.DA2 +5VDC 

AP1 BHALT L 

BA1 BOCOK H 

Figure 60-3 • H9273-A Signal Connections 

60-3 

The H9273-A backplane is designed to accept both dual- and quad-height 
modules. However, as a Q/CD type backplane, it will accept dual-height mod­
ules only in the AB slots. (See Chapter 52.) 



60-4 • H9273-A Backplane 

The H9273-A backplane logic assembly is designed to mount in a BAl1-N 
mounting box or equivalent. Refer to the BAII-N mounting box description for 
more information. 

Note 

Connector block pins do not extend beyond the H9273-A printed 
circuit etch card, thus eliminating the possibility of backplane 
wirewrapping. 

Three jumpers (WI, W2, and W3) are shown in Figure 60-4. Jumper WI 
enables the linetime dock when inserted and disables it when removed. 

Note 

Only one BAII-N mounting box in any system may have the line­
time clock enabled. 

When inserted, jumpers W2 and W3 allow the LSI-ll quad-height CPU board 
(moduleM7264) to run in row 1. Jumpers W2 and W3 are removed when the 
backplane is used as an expansion backplane in a system. 

CONNECTOR 1 CONNECTOR 2 

" " / 
SLOT A SLOT B SLOTC SLOT 0 

ROW 1 

ROW 2 

ROW 3 

ROW 4 

ROW 5 

ROW 6 

ROW? 

ROW a 

ROW 9 

VIEW IS FROM MODULE SIDE OF CONNECTORS 

Figure 60-4 • H9273-A Backplane Jumpers 
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The H9275-A (Figure 61-1) is a 22-bit backplane with nine Q/Q quad slots, 
designed to accept Q-bus compatible processors, memories, and interface 
modules. 

• Specifications 

Height 

Length 

Width 

Figure 61-1 • H9275-A Backplane Assembly 

12.55 cm (4.94 in) 

29.11 cm (11.46 in) 

28.3 em (11.15 in) 
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Bus Loads 
ac 
dc 

• Related Documentation 
Document Trtle 
H9275-A Configuration Guide 

• Configuration 

10.0 
o 

Order Number 
EK-H927 A-CG 

The H9275-A backplane assembly has nine jumper wires, designated WI 
through W9, that modify the bus configuration. The H9275-A also has connec­
tors that are positioned in four rows, called the A, B, C, and D rows. (These 
jumpers and connectors are shown in Figure 61-2.) Q-bus compatible modules 
are plugged into these rows and connected to the bus. Position 1 uses the row A 
and row B connectors. Position 2 uses the row C and row D connectors. There­
fore, row A is wired identically to row C, and row B is wired identically to row 
D. 

As a 22-bit backplane, the H9725-A supports up to four megabytes of memory 
addressing capability. Processor modules (18-bit) can also be used with the 
H9275-A with slight variations. Table 61-1 lists the jumper wires that must be 
removed or installed, depending on which processor is used. 

The LSI-1112 processor can be connected to the H9275-A backplane after the 
W2, W3, W 4, and W5 jumper wires have been removed. These wires connect 
BDAL <18:21> (the extended address lines that provide 22-bit addressing) 
address lines to position 1 (the processor position). H jumper wires W2-W5 are 
not removed, interference of bus operation will result because the LSI -11/2 
processor connects signals (not used for addressing) to these jumper wire lines. 

The LSI-II processor can also be used in the H9275-A backplane, provided 
jumper wires W6, W7, W8, and W9 are removed. Because the LSI-I 1/2 proces­
sor is a quad-height module, it requires positions 1 and 2 on the backplane. 
Jumper wires W6 through W9 connect the BDAL <18:21> address lines to 
position 2, which is used by the processor. The W2-W5 jumpers can either be 
installed or removed, and will not interfere with the operation of the LSI-II 
processor. 
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18b1e 61-1 • H9275-AJumper Status for Microprocessors 

Jumper Status 
Processor W2-W5 W6-W9 

LSI-11/23 I I 

FALCON R I 

LSI-1112 R I 

LSI-ll R 

I = jumper installed; R = jumper removed 

§] §]§] ~ ~ §]~0 

§]~[B @] ~0 

ROW A ROWB ROWC ROW 0 

SLOT 1 I 
SLOT 2 I 
SLOT 3 I 

SLOT 4 

SLOTS 

SLOT 6 

SLOT 7 I 

SLOTS I 
SLOT 9 I 

W1-W9 JUMPER WIRES VIEW IS FROM MODULE 
Z1-Z5 BUS TERMINATION RESISTORS SIDE OF CONECTORS 

Figure 61-2 • H9275-A Backplane Connectors 

Connecting System Power 
The H9275-A backplane requires external + 5 Vdc and + 12 Vdc power 
sources. The current rating of these power sources is defined by the configura­
tion of the user's system. The external power sources are connected to the 
standard power connector, J 1. The J 1 connector is a screw terminal strip 
located on the rear of the backplane, as shown in Figure 61-3. 
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Figure 61-3 • H9275-A Rear View 

J2 ~ 

6~ 5 • 
4 • 

J3 :3 • 
2 • 
1 • 

J4 0 
J5 D 

The J 1 terminal strip connectors are rated for 15 amperes per tenninal and 
accept up to a No. 12 wire. The backplane connector pins for the modules are 
rated at one ampere. Additional + 5 Vdc power can be connected to the back­
plane by using two push-on tabs designated asJ4 andJ5.J4 andJ5 power tabs 
are used only when the system requires more than 45 amperes of + 5 V de 
power. These power tabs are located on the rear of the backplane as shown in 
Figure 61-3. 

Note 

TheJ4 andJ5 power tabs should never be used as a + 5 Vdc 
power source from the bus to another device. 

The J5 power tab is for the + 5 V dc connection and is rated for 15 amperes. 
The J 4 power tab is for the ground connection and is rated for 15 amperes. 

Connecting Control Bus Signals 
Control bus signals are connected to the H9275-A backplane through the J2 
connector on the rear of the backplane as shown in Figure 61-3. These signals 
include the power sequence signals BPOK and BDCOK, as well as the signals 
BHALT and BEVNT. The processor SRUN signal is available to monitor the 
processor-run condition. 

The J2 connector is keyed to accept the LSI-ll consolelbackplane cable No. 
70-11411-0K. This cable must not exceed one meter in length. 
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Bus Priority 
The modules in the system are setviced on a priority basis for bus interrupts and 
direct memory access (DMA) requests. Bus interrupts function in either a posi­
tion-dependent priority or a position-independent priority. Ibsition-indepen­
dent priority is implemented only on the LSI -11/23 CPU. 

The bus positions described in Figure 61-4 are numbered in order for the posi­
tion-dependent priority structure. Priority is determined by the physical place­
ment of the module in the backplane. Ibsition 1 is assigned the highest priority 
and position 18 is assigned the lowest priority. The priority structure operates 
with the condition that there are no open or empty positions in the backplane 
between the placement of the modules. Thus, if a quad-height module is 
inserted next to a dual-height module, bus grant continuity module G7272 
must be installed in the resulting open dual slot. 

ROW A ROWS Rowe ROWD 

SLOT 1 ""--POSltION 1 POSltION2~ 
SLOT 2 r-POSltION 4 pOS'T'ON 3 -.-/ 

SLOT 3 ,,----pos'T'ON S posIT,oN6~ 

r-POS'T'ON 8 POSITION 7-.-/ 
I 

SLOT 4 

SLOTS ,--pos'T'ON 9 POSI~ION 10~ 

,-POSI~ION 12 posli'ON 11 ----1 
--1 

SLOTS 

SLOT 7 '--- POSI~ION 13 POSI~ON1~ 
SLOT 8 r- POSI~ION 16 POS'~'ON 1S----1 

'--- POS'~'ON 17 POSITION 18-
..1 

SLOT 9 

Figure 61-4 • Horizontal Position Priority Structure 
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Bus Termination 
The bused signals are tennmated in the backplane with a characteristic impe­
dance of 123 ohms connected to the 3.4 Vdc. The tennmation resistors are 
located by ZI through Z5 in Figure 61-2. 

Bus Restrictions 
The H9275-A backplane is a maximum LSI-ll system configuration that will 
not support any external cabling of the bus. This limits any system to the back­
plane and is not expandable by using additional backplanes. The backplane 
contains 0.188 inch pins on the connector blocks and will not accept any 
wirewrap connections. 
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The H9281-Q series backplanes are 22-bit, dual-slot backplanes designed to 
accept dual-height Q-bus modules. 

• Specifications 

Mechanical 

Height Width Length Weight 
(inlcm) (inlcm) (inlcm) (lblkg) 

H9281-QA 10.8/27.4 5.75/14.6 3.0/7.62 .7/.32 
H9281-QB 10.8/27.4 5.75/14.6 6.0/1524 1.4 / .64 
H9281-QC 10.8/27.4 5.75/14.6 8.0/20.32 2.3/1.05 

Electrical 

acBus dcBus Onboard 
Slots Rows Loads Loads Termination 

H9281-QA 4 2 
H9281-QB 8 2 
H9281-QC 12 2 

+ 5 V dc Tennination Current 
(H9281-QB and -QC only) 

Power 

Maximum Current Rating (2'OC) 

Voltage Model-QA 

+ 12Vdc 8A 
+5Vdc 8A 
+5BVdc 8A 
GND 8A 
GND 8A 
-12Vdc 6A 
+ 12BVdc 8A 

1.1 None No 
1.8 None Yes 
2.9 None Yes 

Nonna! (no load): 360 rnA 
Maximum (operating): 1,000 rnA 

Model-QB Model-QC 

8A 8A 
14A 18A 
lOA lOA 
20A 20A 
20A 20A 
8A 8A 
8A 8A 
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Extemal Signals 
There is a 10-pin connector 02) on the backplane which can be used for system 
control signals as follows: 

BEVNT External event interrupt request connected to Q-bus pin 
BRI. 

BPOK 
BDCOK 
BHALT 

SRUN 

Restrictions 

Ibwer OK signal connected to Q-bus pin BBI. 
dc power OK signal connected to Q-bus pin BAL 
Processor halt signal input to the main processor, con­
nected to Q-bus pin API. 
Processor-generated signal for driving a run indicator cir­
cuit. 

The H9281-Q series backplanes will not accept any module utilizing CD type 
interconnect, nor will they accept any quad-height modules. 

• Con6guration 

Mounting dimensions for H9281-Q backplanes are shown in Figures 62-1 and 
62-2. The H9281-Q backplanes can be mounted in any plane. The enclosure in 
which the backplane is mounted, available system space, and cooling air flow 
will determine an acceptable backplane position in a particular system. 



H9281-QA 

2.79 em 
(1.1 in) 

1.83 em 
(072 In) 

4.83 em 
(1.9 in) 

15.24 em 
H9281-QB (6.0 in) 

2.79 em 
(1.1 in) 

2.79 em 
(1.1 in) 

4.83 em 
(1.9 in) 

-r--
-I'--

7.37 em 
(2.9 in) 

H9281-QC 
.32 em 20 

(8 .0 in) - f--

2.79 em 
(1.1 in) ~ 

7.37 em 
(2.9 in) 

-';"'--

~ 

14.61 em 
(5.75 in) 

l 

MOUNTING 
HOLES (4) 
0.36 em 
(0.14 in) 

0.38 em 
(0.15 in) 

MOUNTING 
HOLES (6) 
0.36 em 
(0.14 in) 

r4950ffl1 
(1.95 in) 

~ 
l 
I 
I 
I 
I 
I 
J 
I 

J 

l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

J 

Figure 62-1 Ii H9281-Q Mounting Dimensions 
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1.27 em 
(0.5 in) 
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27.43 em 
(10.8 in) 

11.Gem 
(4.57 in) 

MODEL 
H9281-QA 

H9281-QB 

MOUNTING 
DIMENSION 

A 

G.8Gem 
(2.7 in) 

11.94 em 
(4.7 in) 

17.02 em 
(G.7 in) 

Figure 62-2 • H9281-Q Mounting Dimensions 

ASSEMBLY 
LENGTH 

B 
7.G2 em 
(3.0 in) 

15.24 em 
(6.0 in) 

20.32 em 
(8.0 in) 

10-32 
(TYP. 4 PLACES) 
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Connecting System Power 
Seven screw terminals are provided on the slot 1 end of the backplane for 
power connections. Connect system power (and optional battery backup 
power) as shown in Figure 62-3.lbwerwiring should be done with a wire gauge 
appropriate for the total power requirements for options installed in the back­
plane. The recommended wire size for H9281-Q backplanes is as follows: 

H9281-QA 14 gauge 
H9281-QB 14 gauge 
H9281-QC 12 gauge 

J1 

{ +12V 
+12V 

SYSTEM 
POWER +5 V +5V 

SOURCE GND +5 B 

GND 

BATIERY +5V GND 
BACKUP { 
POWER GND 
SOURCE 

+12V +12 B (OPTIONAL) 

D 
J2 

Figure 62-3 • H9281 Power Connections 

Select a power supply that will meet LSI-ll system power specifications and 
supply sufficient current for the options in the system. The H780 power supply 
is recommended, depending on system power requirements. 

Connecting ExtemaDy Generated Bus Signals 
Externally generated bus signals can be connected to the H9281-Q backplane 
via connector }2. These signals include power sequence signals BPOK, BOCOK, 
BHALT and BEVNT. In addition, the processor-generated SRUN signal is availa­
ble via}2 for driving a RUN indicator circuit. }2 connector pins are fully com­
patible with the H780 model series power supply or the KPVll-A powerfaill 
linetime clock. 
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Device Priority 
All Q-bus backplanes are priority structured. Daisychained grant signals for 
DMA and interrupt requests propagate away from the processor from the first 
(highest priority device) to successively lower priority devices. Processor mod­
ule locations and device (option) priorities are shown in Figure 62-4. 

Bus Terminations 
Backplane models H9281-QB and -QC include 120-ohm bus termination resis­
tors at the electrical end of the bus; therefore, it is not necessary to install a 
separate 120-ohm bus terminator module in these backplanes. 

16· and IS-Bit Addressing 
The H9281-Q backplanes support the 22-bit Q-bus address space but can also 
be configured to be compatible with 18-bit Q-bus products. This is done using 
pins Ml through M12, located on the backplane between the] 1 and]2 connec­
tors, as shown in Figure 62-4. Table 62-1 lists the proper jumper configurations 
for 18- and 22-bit addressing. 



POWER CONNECTOR 
BLOCK (J1) 

~ 
> C > CD SIGNAL 
~ ~ ~ ~ ~ ~ CONNECTOR 
+ + + ~ I + PINS (J2) 
!!!!!!! 
0 0 0 0 0 0 0 

,... , 
.... -~ 

1 +- PROCESSOR MODULE 

62-7 

H9281-AA. -BA 2 +- OPTION 1 (HIGHEST PRIORITY) 
4-SLOT BACKPLANE 3 +- OPTION 2 

4 +- OPTION 3 (LOWEST PRIORITY) 

'--v----"'--v----" L-ROW NUMBER 
A B-SLOT LEITER 

0000000 
I'" , 
L.._.J 

1 +- PROCESSOR MODULE 
2 +- OPTION 1 (HIGHEST PRIORITY) 
3 +- OPTION 2 

H9281-AB. -BB 4 +- OPTION 3 
8-SLOT BACKPLANE 5 +- OPTION 4 

c::Jx 0 

~ 
;to 

6 +- OPTION 5 
7 +- OPTION 6 
8 +- OPTION 7 (LOWEST PRIORITY) 

120 OHM BUS TERMINATION RESISTORS 

H9281-AC. -BC 
12-SLOT BACKPLANE 

o 0 0 0 0 0 0 

~ 0 

"'V 

C:J 

A=J 

1 +- PROCESSOR MODULE 
2 +- OPTION 1 (HIGHEST PRIORITY) 
3 +- OPTION 2 
4 +- OPTION 3 
5 +- OPTION 4 
6 +- OPTION 5 
7 +- OPTION 6 
8 +- OPTION 7 
9 +- OPTION 8 
10 +- OPTION 9 
11 +- OPTION 10 
12 +- OPTION 11 (LOWEST PRIORITY) 

120 OHM BUS TERMINATION RESISTORS 

Figure 62-4 • H9281-Q Option and Connector Locations (Module Side) 
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Table 62·1 • 18- and 22·bit Jumper Configurations 

Addressing 

22-bit 

18-bit* 

Jumper Connections 

Ml toM2 
M4toM5 
M7toM8 
MlOtoMll 

M2toM3 
M5toM6 
M8toM9 
Mll toM12 

* lS-bit addressing can also be configured by simply removing all jumpers from pins M 1 
through Ml2. 
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The TEVII terminator module provides 120-ohm termination circuits for 
18-bit Q-bus systems, as shown in Figure 63-1. 

• Specmcations 

Identification 

Size 

Alwer Requirements 

Bus Loads 
ac 
dc 

• Related Documentation 

Document TttIe 

M9400-YB 

Dual 

+5Vdc ±5% at 0.54 A 

o 
o 

TEVII Field Maintenance Print Set 
Order Number 
MP-00074-00 

• Description 

Each bus signal line terminates with two resistors that perform the voltage divi­
sion, shown in Figure 63-2. These termination resistors are contained in a 16-
pin, dual-in-line package that is identical to an Ie package. Each package con· 
tains 14 termination pairs. The values used are shown in the figure. 
Daisychained grant signals are terminated and jumpered. BIAKI is jumpered to 
BIAKO and BDMGI is connected to BDMGO via factory-installed jumper Wl. 

Note 

The TEVII is not usable in a 22-bit system because address lines 
<18:21> are unterminated. 
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Figure 63-1 • TEV11 Functions 

TO/FROM 
SIGNAL 
LINES 

+5 

1800 

3900 

Figure 63-2 • Typical 120-0hm Bus Termination 
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The DCKII series of LSI integrated circuits is available to Q-bus system users in 
sets called chip kits. The kits contain the ICs needed to build the foundation of 
nearly any Q-bus interface, and are available either with or without a Digital 
wirewrappable board and plug-in cable. 

Chip kits minimize the chip count required to implement bus circuitry. This 
permits the designer to build an interface foundation on the dual-height 
wirewrappable board provided and still have ample room left for special cir­
cuitry. The comparatively small chip count results in backplane space savings, 
increased system reliability, lower system cost, and a greater opportunity for 
value to be added to the finished product. 

Table A-I lists the available chip kits. Kits DCKll-AA and DCKll-AC are 
intended for building the foundations of program control Q-bus interfaces. 
They are functionally similar to the DRVll-P bus foundation module. Kits 
DCKll-AB and DCKll-AD are intended for building the foundations ofDMA 
Q-bus interfaces. They are functionally similar to the DRVII-B general purpose 
DMA interface module. 

DCKll-AA 

OCKll-AC 

Table A-I • Q-bus Chip Kits 

Program control bus interface chip kit, consisting of: 
(one) DC003 interrupt chip 
(one) DCOO4 protocol chip 
(four) De005 transceiver/address decoder/vector select 

chips 

Program control bus interface chip kit, consisting of: 
(one) DCOO3 interrupt chip 
(one) OC004 protocol chip 
(four) DCOO5 transceiver/address decoder/vector select 

chips 
(one) W9512 dual-height, extended-length, wirewrap­

pable module 
(one) BC07D-1O ten-ft, 40-conductor plug-in cable 

(continued on next page) 
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DCKll-AB 

DCKll-AD 

18ble A-I • Q-bus Chip Kits (Cont.) 

DMA bus interface chip kit, consisting of: 
(one) DCOO3 interrupt chip 
(one) DCOO4 protocol chip 
(four) DC005 transceiver/address decoder/vector select 

chips 
(two) OCOO6 word countlbus address chips 
(one) OCOIO DMA control chip 

DMA bus interface chip kit, consisting of: 
(one) OCOO3 interrupt chip 
(one) DCOO4 protocol chip 
(four) DCOO5 transceiver/address decoder/vector select 

chips 
(two) DCOO6 word countlbus address chips 
(one) OCOIO DMA control chip 
(one) W9512 dual-height, extended-length, wirewrap­

pable module 
(one) BC07D-lO ten-foot, 4O-conductor plug-in cable 

• DC003lnterrupt Chip 

TheDCOO3 interrupt chip is an 18-pin, 0.762 em center X 2.349 em long (max­
imum) (0.3 in center x 0.925 in long) dual-in-line-package (DIP) device that 
provides the circuits to perfonn an interrupt transaction in a computer system 
that uses a daisychain type of arbitration scheme. The device is used in periph­
eral interfaces to provide two interrupt channels labeled A and B, with the A 
section at a higher priority than the B section. Bus signals use high-impedance 
input circuits or high-current open-collector outputs, that allow the device to 
directly attach to the computer system bus. Maximum current required from 
the Vee supply is 140 mAo 

• DCOO4 Protocol Chip 

The DCOO4 protocol chip is a 20-pin, 0.762 cm center X 2.74 cm long (0.3 in 
center X 1.08 in long) DIP device that functions as a register selector, providing 
the signals to control data flow into and out of up to four word registers (eight 
bytes). Bus signals can directly attach to the device because receivers and driv­
ers 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 such that if tight tolerance is not required, then only an external IK 
± 20 percent resistor is necessary. External RCs can be added to vary the delay. 
Maximum current required from the V cc supply is 120 mAo 
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• OCOOS Transceiver Chip 
The 4-bit DC005 transceiver is a 20-pin, 0.762 em center x 2.74 cm long (0.3 in 
center X 1.08 in long) DIP, low-power Schottky device; its primary use is in 
peripheral device interfaces to function as a bidirectional buffer between a data 
bus and a peripheral device logic bus. It also includes a comparison circuit for 
device address selection and a constant generator for interrupt vector address 
generation. The bus 110 port provides high-impedance inputs and high-drive 
(70 rnA) open-collector outputs to allow direct connection to a computer data 
bus structure. On the peripheral device side, a bidirectional port is also pro­
vided, with standard TIL inputs and 20 rnA, tristate drivers. Data on this port 
are the logical inversion of the data on the bus side. 

Three address jumper inputs are used to compare against three bus inputs to 
generate the MATCH signal. The MATCH output is an open collector, allowing 
the output of several transceivers to be wire-ANDed to form a composite 
address match signal. The address jumpers can also be put into a third logical 
state that disables jumpers for "don't care" address bits. In addition to the three 
address jumper inputs, a fourth high-impedance input line is used to enable or 
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, over­
riding the action of the control lines. 

Two control signals are decoded to give three optional states - receive data, 
transmit data, and disable. 

The maximum current required from the Vee supply is 120 rnA. 

• DCOO6 Word CountIBus Address Chip 
The DCOO6 word countlbus address (WCIBA) chip is a 20-pin, 0.762 em center 
x 2.74 cm long (0.3 in center x 1.08 in long) DIP, low-power Schottky device. 
Its primary use is in DMA peripheral device interfaces. This IC is designed to 
connect to the tristate side of the OCOO5 transceiver. The OCOO6 has two 8-bit 
binary up-counters, one for the word (or byte) count and another for the bus 
address. Two DCOO6 ICs can be cascaded to increase register implementation. 
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The chip is controlled by the address latch protocol chip (DC004), the DMA 
chip (DCOIO), and a minimum of ancillary logic. Both counters can be 
cleared simultaneously. Each counter is separately loaded by LD and the 
corresponding select line from the protocol chip. Each counter is incre­
mented separately. The we counter (wordlbyte counter) is always incre­
mented by one; the BA counter (bus address) can be incremented by one or 
two for byte or word addressing, respectively. 

Data from the DCOO6 IC is placed on the tristate bus via internal tristate drivers. 
Each counter is separately read by RD and the corresponding select line. 

• DCOIO Direct Memory Access Chip 
The DCOIO direct memory access (DMA) chip is a 20-pin, 0.762 cm center X 

2.74 cm long (0.3 in center X 1.08 in long) DIP, low-power Schottky device 
primarily for use in DMA peripheral device interfaces using the Q-bus. 

This device provides the logic to perform the handshaking operations required 
to request and to gain control of the system bus. Once bus mastership has been 
established, the DCO 10 generates the required signals to perform a DATI, DA1O, 
or DATIG transfer as specified by control lines to the chip. The DCOIO IC has a 
control line that will allow either multiple transfers or a maximum of four trans­
fers to take place before giving up bus mastership. 

• Related Documentation 

Document TItle 
Chipkit User's Manual 

Order Number 
EK-01387-92 



Appendix B • System Configuration Concepts 

The configuration of a Q-bus system is a stepwise process beginning with the 
definition of the application and ending with the selection of the required com­
ponents and their final placement in the backplane. The purpose of the follow­
ing discussion is to outline this configuration process, list the physical 
configuration rules, and then illustrate the process with an example. More 
information on configuring Q-bus systems, including summary charts on all 
Q-bus module products and configuration rules, is available in the 
Microcomputer Products Configuration Guide (order number EB-27318-68). 

• Configuration Steps 

The steps in configuring a Q-bus system are as follows: 

1. Write the problem statement. 

Obtain as complete a description of the application as possible. In many 
cases, what is initially expected and what is finally configured are two totally 
differerit sets of hardware and software. 

2. Make a block diagram of the application. 

This is done to identify all the connections to the system. Frequently, con­
nections requiring an additional module are overlooked because of the 
minor role they play in the application. Identify all required connections in 
the beginning. 

3. Determine the processing and software requirements. 

Determine the level of CPU performance required, including addressing 
capability, computational requirements, and throughput. What are the sys­
tem software requirements? Is the application general purpose or is it a dedi­
cated application? Is the application realtime-intensive? The answers to 
these questions will hdp in the sdection of an operating environment and 
the necessary layered products. 

4. Select the hardware products. 

From the block diagram, group common functions to facilitate the selection 
of hardware modules. It is useful to list the modules in tabular form, noting 
not only the module identification but the module size, power requirements 
( + 5 V and + 12 V, as well as the total power in watts), and bus loading (ac 
and dc loads per module). 
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5. Select the backplane and the power supply. 

Using the sizes listed in the module table, choose an appropriate backplane. 
Be aware of system addressing capabilities; if an 18- bit system is being con­
figured that may potentially be upgraded to a 22 -bit system in the future, be 
sure the existing system is compatible with 22-bit addressing. The module 
table also lists the power requirements of the system. Choose a power supply 
that is rated higher than apparently required. For reliable operation, the sum 
of all typical current requirements should be less than 70 percent of the max­
imum rated current of the power supply. This is not required, however. 

6. Arrange the modules in the backplane. 

The way in which the components should be placed in the backplane is 
determined by a complex set of rules involving bus loading and termination. 
These rules are discussed in detail in the next section. 

7. Determine the cables and cabinet kit needed. 

• Configuration Rules 
Q-bus systems can be divided into two categories - those that use only one 
backplane, and those that have multiple backplanes. Single backplane systems 
are viewed as lumped capacitance; the transmission line consists of only the 
etch run on the backplane and is terminated by the processor and (possibly) a 
terminator. Multiple backplane systems are regarded as transmission line sys­
tems, where the transmission line consists of the cables connecting the back­
planes and etch runs are negligible. The transmission line in multiple backplane 
systems must be terminated at both ends. Capacitance affects both types of 
system. 

The characteristics of single and multiple backplane systems differ enough to 
require separate sets of configuration rules. The rules are given in terms of 
power consumption, dc bus loading, and ac bus loading. dc loading is a mea­
sure of the leakage current a module's bus signal lines draw when high 
(undriven). One dc load is nominally 210 J,LA. ac loading is a measure of the 
capacitance a module adds to the bus signal lines. One ac load is 9.35 pF. Back­
planes also add ac loading to the bus. 
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Configuring Single Backplane Systems 
1. The bus can support up to 20 ac loads before additional tennination is 

required. In general, the processor has onboard tennination for one end of 
the bus; after 20 ac loads, the other end of the bus must be terminated with 
120 ohms. 

2. A terminated bus can support up to 35 ac loads. 

3. The bus can support up to 20 dc loads. 

4. The bus signal lines on the backplane can be up to 35.6 em (14 in) long. 

The preceding rules apply to single backplane systems only. The bus cannot be 
extended off the backplane in any way. H it is, the system is considered a multi­
ple backplane system. 

Configuring Multiple Backplane Systems 
1. a) Up to three backplanes can be connected together. 

b) The signal lines on each backplane can be up to 254 cm (10 in) long. 

2. Each backplane can have up to 22 ac loads. Unused ac loads from one back­
plane cannot be added to another backplane if the second backplane load­
ing exceeds 22 ac loads. It is desirable to load backplanes equally or with the 
highest ac loads in the first and second backplanes. 

3. Total dc loading of all three backplanes combined cannot exceed 20 loads. 

4. Both ends of the transmission line must be tenninated with 120 ohms. This 
means that the first backplane should have a termination of 120 ohms, and 
the last backplane should have a tennination of 120 ohms. 

5. a) The cable connecting the first two backplanes should be at least 1.83 
meters (6 ft) long. 

b) The cable connecting the second backplane to the third backplane must 
be at least 122 meters (4 ft) longer or shorter than the cable connecting 
the first and second backplanes. 

c) The combined length of the cables should not exceed 4.88 meters (16 ft). 
d) The cables used must have a characteristic impedance of 120 ohms. 

• Example 
The following example demonstrates the configuration process outlined ahove. 
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Problem Statement 
The application being developed is a medical lab analyzer. The sample being 
analyzed will be subjected to a series of light frequencies, and the intensity of 
the light will be measured after passing through the sample. The measured 
intensity will be presented as an analog value. The results of the test will be 
either stored in a local database, printed on an evaluation form, and! or loaded 
into a central facility database. 

Block Diagram 
The following block diagram can be drawn from the description given above: 

SAMPLE 

LIGHT SOURCE COLLECTOR 

Figure B-1 • Sample Block Diagram 

Processing and Software Requirements 
This is a dedicated application that must be able to manipulate a database, 
interface to a network, print reports, interface with an operator, interface to the 
light frequency collector, and analyze the collected data. Thus, the operating 
system must be multitasking. It is also undesirable for the operator (a noncom­
puter professional) to need to bootstrap the system. 

The best software choice for this application is MicroFbwerlPascal because it is 
a dedicated, multitasking operating system. 

Because information is to be analyzed, floating-point capabilities are probably 
required for this application. Also, with many tasks resident in memory simulta­
neously, more than 64 Kbytes of memory are required, necessitating some form 
of memory management. 



Hardware Product Selection 
Using the block diagram above, the following modules are selected: 

LSI-1l/23 The LSI-1l/73 also could have been chosen as the CPU, 
(KDFll-AA) but the LSI-1l/23 has the performance capabilities 

required. 
KEFll-AA Floating-point capabilities are required for analysis. 
MSVII-LK 256 Kbytes are required for data manipulation, online 

storage of records, and network records. 
MRVII-D ROM memory option which is required for program 

storage. 

B-5 

DEQNA-M Required to interface to the network (in this instance, 
Ethernet). H another network was being used, the appro­
priate device would be selected. 

ADV11-C 

KWVll-C 

DLVJ1-M 

Required as the light frequency interface. The block 
diagram indicates a need for four 110 channels. The 
ADV11-C can support up to eight differential lines or 
sixteen single-ended lines. 
The application must take analog samples at a rate that 
varies depending on the light frequency being sampled. 
This rate is in the kHz range and a clock is needed to 
trigger the samplings. 
Required for lines to the printer and to the console. 

The size, power requirements, and bus loading are entered in the module table 
as follows: 

Bus Loads Power 
Option +;V +12V ae de Watts Size 
KDFll-AA* 2.0 0.2 2.0 1.0 12.4 Dual 
MSVll-LK 3.0 0.0 2.0 0.5 15.0 Dual 
MRVll-D 1.6 0.0 3.0 0.5 8.0 Dual 
DEQNA-M 3.5 0.5 2.2 0.5 23.5 Dual 
ADVll-C 2.0 0.0 1.3 1.0 10.0 Dual 
KWVll-C 2.2 0.1 1.0 1.0 11.2 Dual 
DLVJI-M 1.0 0.25 1.0 1.0 8.0 Dual 

Total 15.3 1.05 12.5 5.5 88.1 

* The KEFll-AA is installed. 
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Backplane and Power Supply 
All the modules selected are dual-height modules and therefore can fit in the 
H9281 series backplanes. The user might also select an enclosure, such as the 
BAII-M. In this case, however, because the application is embedded intelli­
gence, the dual-height form factor with a user-supplied power supply is the best 
choice. 

Seven slots are needed. The H9281-QB has eight slots along with the cardcage 
to support the modules. This backplane uses 1.8 ac loads. 

The configuration can support a 22-bit environment because all the modules 
and the backplane are compatible. 

The total number of ac loads does not exceed 20. Therefore, no special termina­
tion is needed. Note, however, that the H9281-QB has termination built into it 
and therefore could support up to 35 ac loads. 

The modules are placed in the backplane as follows: 

KDFll-AAlKEFll-AA 

MRV11-D 

MSV11-LK 

DEQNA-M 

KWV11-C 

ADVll-C 

DLVJ1-M 

Figure B-2 • Modules in Backplane 

Note 

Note that the DMA devices (DEQNA) should be placed closer to 
the processor than the interrupt devices (KMVll, ADVll, DLVJ1). 
Since the DLVJl is needed for slow operation (printing) it is placed 
near the end of the bus. In general, the order is: processor, 
memory, DMAIinterrupt, interrupt-only, non-DMAInon-interrupt. 
The placement of DMAIinterrupt and interrupt -only devices is 
dependent on use and critical processor service. 
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Cables and Cabinet Kit 
The system is a single backplane system so no expansion cables are required. 
The following device cables are required: 

• BC20N-05 (device cable) to connect the DLVJI-M and the printer 

• BC20N-05 (device cable) to connect the DLVJI-M and the console 

• BNE3C (transceiver cable) to connect the DEQNA-M and the H4000 
transceiver 

An H4000 transceiver is also needed to hook up the actual Ethernet cable. 

Since the modules are being installed in a stand-alone backplane, the user is 
responsible for ensuring that the entire system is FCC-compliant. Therefore, no 
FCC cabinet kits are needed. However, a CK-DEQNA-KA cabinet kit is used to 
permit the correct electrical hookup to the BNE3C transceiver cable. 





Appendix C • Mature Q-bus Products 

Appendix C describes those mature Q-bus products that Digital no longer 
activdy markets. These products are divided into two types - first, those which 
are still available for maintenance purposes rather than design purposes, and 
second, those which are obsolete and have been replaced by newer products. 
Specification and configuration details are provided on the maintenance prod­
ucts as a service to the many Digital customers who currendy have and use these 
products. 

• Maintenance Products 
Among the maintenance products included here are: BDVII DiagnosticlBoot­
strap Terminator, DLVll-F Asynchronous Line Interface, KDll-HA LSI-lll2 
Microcomputer, and VTI03 LSI-II Video Terminal. 

• BDVll Diagnostic, Bootstrap, Terminator 

The BDVII module has 2 K words of read-only memory (ROM) that contains 
both diagnostic programs and bootstrap programs. These programs are user­
sdectable by setting dip switches. The diagnostic programs test the processor, 
the memory, and the user's console. The bootstrap programs are used to boot a 
number of LSI-II compatible peripherals. The module also contains 120-ohm 
bus terminator circuits. 

Space is available on the module to allow the user to add up to 2 K words of 
erasable programmable ROM (EPROM) and up to 16 Kwords of ROM. 

Specifications 

Identification 

Size 

Power Requirements 

Bus Loads 
ac 
dc 

M8012 

Quad 

+5 Vdc ±5% at 1.6 A 
+ 12 Vdc ±3% at 0.07 A 

2 
0.5 
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Re1ated Documentation 
Document T'rtle 
BDVll Bus Terminator, Bootstrap, Diagnostic ROM 
Techniml Manual 
Field Maintenance Print Set 
BOVll Bootstrap Documentation Kit 

Configuration 

Order Number 
EK-BOVll-TM 

MP-00489-00 
ZJ254-RZ 

The BOVll is factory-configured by Digital to let the user expand the diagnos­
tic and bootstrap progr~ by adding 2 Kwords of EPROM and 16 Kwords of 
ROMIEPROM memory. Users can modify the configuration for their own soft­
ware requirements. Thirteen jumpers wires and four switch packs are located 
on the module as shown in Figure C-l. Eight jumpers are used for selecting 
sockets, and five are used to accommodate various types of memory chips. The 
switches are used to select programs. 

-Cl-W13 

W5 

o 
o 

W6 

OFF ON 

OFF ON 

8 1 

~5 

@]: 

Figure C-l • BDVll Switch and Jumper Lamtions 
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• SOCKET SELECTION 
The socket selection logic is controlled by jumpers WI-W4 and W9-W12, 
which can be configured in seven different ways, designated A through G. 
Group A assigns the PCR pages and socket selections. Groups B through G let 
the user choose where to begin program execution. 

• MEMORY CONFIGURATION 
The user can change the configuration of the BDV11 memory structure by using 
socket selection jumpers W1-W4 and W9-W12. The standard configuration is 
given in Thble C-1. This table also indicates the installation order for the PROM! 
ROM chips. The B through G configurations show as alternate ways the user 
can map the ROM memory. Details about selecting a configuration using the 
socket selection jumpers are given in Thble C-2. 

Socket Byte 
High Low 

E53 
(2) 

E58 
(4) 

E48 
(1) 

E44 
(3) 

18ble C-l • BDVll Memory Configurations 

Configuration ROM PCR 
Design Address Page 

4K DiagnosticlBootstrap (Digital) 

A 0-2K 0-17 
B 4K-6K 40-57 
C 16K-18K 200-217 
D 20K-22K 240-257 

A 2K-4K 20-37 
B 6K-8K 60-77 
C 18K-20K 220-237 
D 22K-24K 260-277 

Selection 
Signal 

SB1L 
SB1L 
SB1L 
SB1L 

SB2L 
SB2L 
SB2L 
SB2L 

(continued on next page) 
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'Jable C-l • BDVll Memory Configurations (Cont.) 

Socket Byte Configuration ROM PCR Selection 
High Low Design Address Page Signal 

2K User EPROM 

£57 E40 A 4K-5K 40-47 SElL 
(3) (1) B 0-lK 0-7 SElL 

C 20K-21K 240-247 SElL 
D 16K-17K 200-207 SElL 

£52 E36 A 5K-6K 50-57 SE2L 
(4) (2) B 1K-2K 10-17 SE2L 

C 21K-22K 250-257 SE2L 
D 17K-18K 210-217 SE2L 

16K User ROM 

E54 E49 A 16K-18K 200-217 SP8L 
(2) (1) E 16K-17K 200-207 SP8L 

F 0-2K 0-17 SP8L 
G 0-lK 0-7 SP8L 

E59 E45 A 18K-20K 220-237 SP7L 
(4) (3) E 18K-19K 220-227 SP7L 

F 2K-4K 20-37 SP7L 
G 2K-3K 20-27 SP7L 

£60 £41 A 20K-22K 240-257 SP6L 
(6) (5) E 20K-21K 240-247 SP6L 

F 4K-6K 40-57 SP6L 
G 4K-5K 40-47 SP6L 

E55 E37 A 22K-24K 260-277 SP5L 
(8) (7) E 22K-23K 260-267 SP5L 

F 6K-8K 60-77 SP5L 
G 6K-7K 60-67 SP5L 

E51 E38 A 24K-26K 300-317 SP4L 
(10) (9) E 17K-18K 210-217 SP4L 

F 8K-1OK 100-117 SP4L 
G 1K-2K 10-17 SP4L 

E47 E42 A 26K-28K 320-337 SP3L 
(12) (11) E 19K-20K 230-237 SP3L 

F 10K-12K 120-137 SP3L 
G 3K-4K 30-37 SP3L 

(continued on next page) 
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Thble C-I • BDVll Memol)' Con6gurations (Cont.) 

Socket Byte Con6guration ROM PCR Selection 
High Low Design Address Page Signal 

E43 E46 A 2BK-30K 340-357 SP2L 
(14) (13) E 21K-22K 250-257 SP2L 

F 12K-14K 140-157 SP2L 
G 5K-6K 50-57 SP2L 

E39 £50 A 30K-32K 360-377 SP1L 
(16) (15) E 23K-24K 270-277 SP1L 

F 14K-16K 160-177 SP1L 
G 7K-BK 70-77 SP1L 

Note 

The numbers in parentheses in the socket columns indicate the 
order for installing each ROM. 

Table C2 • Socket Selection Jumper Configurations 

Configuration Jumper Configurations 
Design WI W2 W3 W4 W9 WIO Wll W12 

A R I I R I R R I 

B X X X X I R I R 

C X X X X R I R 

D X X X X R I I R 

E I R I R X X X X 

F R I R I X X X X 

G I R R I X X X X 

I = installed; R = removed; X = don't care 
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• CHIP SELECTION 
The system ROM sockets can be occupied by either 2K ROMs or 1K ROMs. The 
ROM socket logic uses jumpers W5-W8 and W13 to select the type of ROM that 
can be used on the BDV11. Table C-3 shows jumper configurations and the type 
of ROM or PROM used with these configurations. 

Table C3 • BDVll Chip Selection Jumpers 

Jumper Configuration 
ROM Type W; W6 W7 W8 W13 
2708 (1) R I R I R 

2716 (2) R R I R I 

8316E (3) I R I R R 

8316E (4) R R I R I 

I = installed; R = removed 

Notes 

1. CB2 and DB2 must be supplied with external - 5 V power. 
2. Use only + 5 Vdc type components. 
3. Chip select signals must be programmed as follows: 

CS1 CS2 CS3 
LOW LOW LOW 

4. Chip select signals must be programmed as follows: 
CS1 CS2 CS3 
LOW LOW IDGH 

• DIAGNOSTICIBOOTSTRAP SWITCHES 
Dip switchpacks E 15 and E211et the user select diagnostic programs and! or a 
bootstrap program. The eight switches of E15 are designated A1-A8, and the 
four switches of E21 are designated B1-B4. The programs selected by these 
switches are listed in Table C-4. 
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18ble C4 • BDVll Diagnostic/Bootstrap Switches 

Switch Status Program Selected 

Al ON Execute CPU test upon powerup or restart 

A2 ON Execute memory test upon powerup or restart 

A3 ON DECnet boot (A4, A5, A6 and A7 are arguments as 
follows: 

Boot A4 A5 A6 A7 
DUVll ON OFF OFF OFF 
DLVEI OFF ON OFF OFF 
DLVll-F OFF ON OFF ON 

A4 ON Console test and dialogue (A3 OFF) 

A4 OFF Turnkey boot dispatched by switch setting, as listed in 
Thble C-5 (A3 OFF) 

All boots other than the DECnet boots above are controlled by the bit patterns 
in switches A5-AB and BI (as listed in Table C-5) or, if the console test is 
selected, by mnemonic and unit number. 

18ble C-; • Non-DECnet Boot Selection 

Mnemonic A; A6 A7 AS 81. Program 
Selected 

OFF OFF OFF OFF ON Loop on test 

DKn;n<8 OFF OFF OFF ON OFF RKVllBoot 

DLn;n<4 OFF OFF ON OFF OFF RLVII Boot 

DXn;n<2 OFF ON OFF OFF OFF RXVllBoot 

DYn;n<2 OFF ON ON OFF OFF RXV21 Boot 

ON OFF OFF OFF OFF ROM Boot 

Note 

All unused patterns and mnemonics default to ROM boot if 
switch B2, B3, or B4 is on. 
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The ROM boot uses switches B2, B3, and B4 to dispatch as listed in Table 
C-6. 

Table C6 • BDVll ROM Boot Switches 

82 83 B4 ROM 

ON x x Extended diagnostic 

OFF ON x 2708 

OFF OFF ON Program ROM 

x = don't care 

H an unrecognized mnemonic or switch setting (A5 through B1) is encoun­
tered, B2, B3, and B4 are checked for the presence of additional ROM. IT pre­
sent, the ROM boot is invoked. IT no additional ROM exists, the switch-checking 
routine will halt or the mnemonic routine will reprompt. 

• BEVNT SWITCH 
Contact 5 of dip-socket switch E21 is the BEVNT switch. When the switch is 
OFF (open), the Q-bus BEVNT signal can be controlled by the power supply 
generated LTC signal. When the switch is ON (closed), the LTC function is pro­
gram-controlled. 

• HALTIENABLE SWITCH 
When this switch is in the ENABLE position, the processor can operate under 
program control. If the switch is placed in the HALT position, the processor 
enters the halt mode and responds to console onT commands. While in the 
halt mode, the processor can execute single instructions for system 
maintenance. 

• RESTART SWITCH 
When the RESTART switch is cycled (i.e., moved from one side to the other and 
back), the CPU automatically carries out a powerup sequence. Thus, for main­
tenance purposes, the system can be rebooted at any time. 
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• DLVII-F Asynchronous Line Interface 

The DLVll-F asynchronous line interface module interfaces the Q-bus to any of 
several standard types of serial communications lines. It supports either 20 rnA 
current loop or EIA-standard lines, but does not include modem control. 

Specifications 

Identification M8028 

Size Dual 

Power Requirements +5 Vdc ±5% at 1.0 A 
+12Vdc ±3% atO.18A 

Bus Loads 
ac 
dc 

Related Documentation 
Document TIde 

2.2 
1.0 

DLVll-E and DLVll-FAsynchronous Line Inter/ace Users 
Manual 
Fidd Maintenance Print Set 
DLVII-F Diagnostic Documentation Kit 

Configuration 

Order Number 
EK-DLVll-OP 

MP-00461-00 
ZJ255-RZ 

The following items are user-sdectable on the DLVll-F asynchronous line 
interface: 

• Register addresses 

• Interrupt vector address 

• Data format 

• Baudrate 

• Interface mode 

The user configures these items by installing and! or removing jumper wires 
between the wirewrap pins. The locations of the DLVII-F jumpers are shown in 
Figure C-2. A complete listing of the jumpers, their functions, and their factory 
configurations are given in Table C-7. 
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Table C-7 • DLVll-F Jumper De6nitions 

Note 

Jumpers are inserted to enable the function they control except for 
those jumpers which indicate negation (such as -B and E). 
N~ated jumpers are removed to enable the functions they 
control. 

Jumper 

A3-A12 

V3-V8 

RO-R3 

TO-T3 

BG 

p 

E 

Function 

These jumpers correspond to bits 3 through 12 of the 
address word. When inserted, they will cause the bus 
interface to check for a true condition on the correspond­
ing address bit. Factory-configured for an address of 
177560. 

These jumpers are used to generate the vector during an 
interrupt transaction. Each inserted jumper will assert the 
corresponding vector bit on the Q-bus. Factory-con­
figured for a receiver vector address of 60 and a transmit­
ter vector address of 64. 

These jumpers are used to sdect receiver and transmitter 
baud rates during common speed operation. During split 
speed operation, they are used for selection of receiver­
only baud rate as defined in 'Thble C-9. They are factory­
configured for a baud rate of 110. 

These jumpers are used to select transmitter baud rate 
during split speed operation. They are used for both 
receiver and transmitter baud rate selection if maintenance 
mode is entered during split speed operation, as defined 
in Table C-9. They are factory-configured for a baud rate 
of 9600. 

Jumper is inserted to enable break generation. FactoI}'­
inserted. 

Jumper is inserted for operation with parity. Factory­
removed. 

Jumper is removed for even parity; inserted for odd parity. 
Factory-removed. 

(continued on next page) 
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Jumper 

1,2 

PB 

C,C1 

S,Sl 

H 

B, -B 

lA, 2A, 3A 

1P,2P 

Table C-7 • DLVU-F Jumper Definitions (Cont.) 

Function 

These jumpers select the desired number of data bits, as 
defined in '!able C-10. Factory-configured for 8 data bits/ 
character. 

Jumper is inserted to enable the programmable baud rate 
capability. Factory-removed. 

These jumpers are inserted for common speed operation. 
(Note that S and Sl must be removed when C and C1 are 
inserted.) Both jumpers are factory- inserted. 

Inserted for split speed operation. (Note that C and C1 
must be removed when S and Sl are inserted.) Both 
jumpers are factory-removed. 

This jumper is inserted to assert BHALT when a framing 
error is received, except when the maintenance bit is set. 
This places the processor in the halt mode. The jumper is 
factory-inserted. 

Jumper B is inserted to negate BOCOK when a break sig­
nal or framing error is received, except when the mainte­
nance bit is set. This causes the processor to reboot. 
Oumper - B must be removed when B is inserted.) 
Jumper B is factory-removed; jumper - B is factory­
inserted. 

These three jumpers are inserted to make the 20 rnA cur­
rent loop receiver active. Oumpers IP and 2P must be 
removed when 1A,2A, and 3A are inserted.) Jumpers are 
factory-inserted. 

These jumpers are inserted to make the 20 rnA current 
loop receiver passive. Oumpers lA, 2A and 3A must be 
removed when IP and 2P are inserted.) Jumpers are fac­
tory-removed. 

(continued on next page) 
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4A,5A 

3P,4P 

EF 

M,M1 

C-13 

Thble C·7 • DLVll·F Jumper Definitions (Cont.) 

Function 

These jumpers are inserted to make the 20 rnA current 
loop transmitter active. Oumpers 3P and 4P must be 
removed when 4A and 5A are inserted.) Jumpers are fac­
tory-inserted. 

These jumpers are inserted to make the 20 rnA current 
loop transmitter passive. Oumpers 4A and 5A must be 
removed when 3P and 4P are inserted.) Jumpers are fac­
tory-removed. 

Jumper is removed to enable the error flags to be read in 
the high byte of the receiver buffer. Factory-insened. 

These are test jumpers used during the manufacture of the 
module. They are not defined for field use. 

• REGISTER ADDRESSES 
Register addresses for the DLVll-F can range from 160000 to 177770. Because 
each module has four registers, each requires four contiguous addresses. Table 
C-8lists the registers along with their standard factory-configured addesses. 

The low-order three bits of each address indicate the individual register within 
the register set. Bits <3:12> are jumper-selected as illustrated in Figure C-3, 
using jumpers A3 through A12. 

Addresses 177560 through 177566 are reserved for the module used with the 
console peripheral device. Additional modules should be assigned addresses 
from 176500 through 176670, allowing up to 30 additional DLVll-F modules to 
be addressed. 

Thble C-8 • DLVll·F Standard Address Assignments 

Console Second 
Description Mnemonic Module Module 

Registers: 
Receiver Control and Status RCSR(RIW) 177560 176500 
Receiver Data Buffer RBUF(R-O) 177562 176502 
'Itansmit Control and Status XCSR(RIW) 177564 176504 
'Itansmit Data Buffer XBUF(W-O) 177566 176506 

Interrupts: 
Receiver 60 300 
'Itansmitter 64 304 
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DLV11-F 
BDAL 15 08 07 

BITS 11 11 1 1 1 1 .. I I I I R I I I R 

~J ll! !)'k r~'!~J 

RANGE = 1600008-1777768 

ADDRESS JUMPERS: 
INSTALLED = 1 0 = RECEIVER 
REMOVED = 0 1 = TRANSMITTER 

0= CSR 
1 = DATA BUFFER 

0= LOW BYTE 
1 = HIGH BYTE 

Figure C-J • DLVII-F Address Selection 

• INTERRUPT VECIDRS 

00 

The interrupt vectors are selected by using jumpers V3 to VB. The standard 
configuration is shown in Figure C-4 and Table C-B. The vectors can range from 
001 through 774. Note that vectors 60 and 64 are reselVed for the console 
device. Additional DLV11-F modules should be assigned vectors following any 
DRV11 parallel interface modules installed in the system that start at address 
300. 

BDAL 15 08 00 

BITS I 0 I 0 I 0 I 0 I 0 I 0 I 0 I R I R I R II II I R I I 0 I 0 I 
SELECTED BY USER. 1 1 1 1 1 I L 0 = RECEIVER 

ASSERTED BY INTERRUPT ~ > > > ::t ~ 1 = TRANSMITIER 
LOGIC CIRCUIT. , / 

VECTOR JUMPERS: CONTROLLED BY INTERRUPT 
INSTALLED = 1 LOGIC CIRCUIT. 
REMOVED = 0 RANGE = 0-7748 

Figure C-4 • DLVII-F Interrupt 'W:-ctor Selection 
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• BAUD RATE SELECTION 
The DLVll-F allows the user to configure jumpers TO-T3 and RO.R3 for the 
transmit baud rate and the receiver baud rate, as shown in Table C-9. 

Thble C·9 • DLVll·F Baud Rate Selection 

R3 R2 Rl RO 
T3 T2 Tl TO Baud Rate 

I I I I 50 

I I I R 75 

I I R I 110 

I I R R 134.5 

I R I I 150 

I R I R 300 

I R R I 600 

I R R R UOO 

R I I I 1800 

R I I R 2000 

R I R I 2400 

R I R R 3600 

R R I I 4800 

R R I R 7200 

R R R I 9600 

R R R R 19200 

I = jumper installed; R = jumper removed 
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• DATA BIT SELECTION 
The number of data bits being transmitted or received by the DUTI1-F is user­
selectable by installing or removing jumpers 1 and 2. The specific number of 
data bits, as controlled by the configuration of jumpers 1 and 2, is shown in 
Table C-lO 

Table C·I0 • DLVll·F Data Bit Selection 

Jumper 2 Jumper 1 Number of Data Bits 

I I 5 

I R 6 

R I 7 

R R 8 

Cables 
Before installing the DLVII-F on the backplane, first establish the desired prior­
ity level to determine in which backplane slot to install the module. Then ensure 
that the module configuration jumpers are configured correctly for your appli­
cation. Connection to the peripheral device is via an optional data interface 
cable. Cables are listed below. 

Application 
EIA Interface 
20 rnA Current Loop 

CableType* 
BCOl v-x or BC05C-X modem cable 
BC05M-X cable assembly 

* X = Length in feet. Standard length is 25 feet. 

• INTERFACING EIA-COMPATIBLE DEVICES 
The DLVll-F supports only the data leads ofEIA-compatible devices. It uses a 
BC05C modem cable to interface devices such as the Teletype Model 37 Tele­
typewriter and the Bell Data Set Model 103 (in auto mode). 

• INTERFACING 20 MA CURRENT LOOP DEVICES WIlli THE 
DLVll-F 
When interfacing with 20 rnA current loop devices, the BC05M cable assembly 
provides the correct connections to the 40-pin connector on the DLVII-F. The 
peripheral device end of the cable is terminated with a Mate-N-Lok connector 
that is pin-compatible with all Digital 20 rnA serial interface terminals. 

Note 

When the DLVlI-F is used with teletypewriter devices, a 0.005 F 
capacitor must be installed. 
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• KDll-HA LSI-11/2 Microcomputer 

The LSI-lll2 (KDll-HA) is a 16-bit microcomputer on a dual-height module 
with no onboard memory. 

Specifications 

Identification 

Size 

l\)wer Requirements 

Bus Loads 
ac 
dc 

Interrupt Latency 

DMALatency 

Related Documentation 
Document TIde 
LSJ-1112 Processor Configuration Sheet 
LSJ-1l12 Central Processor (KDll-HAJ 

Configuration 

M7270 

Dual 

+5 V ±5% at LOA 
+ 12 V ±5% at 022 A 

1.7 
1.0 

35.05 microseconds ±20% (worst 
case ifKEVll option is not present) 
44.1 microseconds ± 20% (worst case 
if KEVIl option is present) 

6.45 microseconds ±20% (worst 
case) 

Order Number 
EK-KD1HA-CG 
ED-18323-53 

Every LSI-l112 processor module is factory-configured to perform specific 
functions. For many applications, the module can be used as received. 
Wrrewrap posts are provided on each module for configuring jumper-select­
able functions. Processor functio~s can be altered by installing or removing 
these jumpers. Figure C-5 shows the location of the jumpers on the module. 
Table C-11llsts the jumpers, their functions, and their factory configuration. 

Processor module etch revisions can be determined by examining the printed 
circuitboard part number on side 2 (solder side) of the processor module. 
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E34 
(KEV11 OPTION SOCKET) 

12 
MICROM 1 

12 
MICROM 0 

12 
CONTROL 

12 
DATA PATH 

W5 } • • • • 
W6 

W3 

• • 

EVNTINTERRUPT 
INSTALLED = DISABLE 
REMOVED = ENABLE 

MASTER CLOCK 
W1 ENABLE ..... (ALWAYS INSTALLED) 

POWERUP MODE 
SELECT 

NOTE 
TO DISABLE WAKEUP CIRCUIT, 
REMOVE CAPACITOR C1 WHEN 
USED WITH SEQUENCER POWER 
SUPPLIES. (BA 11·M AND BA 11·N) 

Figure C-5· tiI-1l12 Jumper Locations 
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Function 

This jumper is the master clock enable. It must always be 
installed. 

This jumper controls linetime clock (LTC) and external 
event (BEVNT) interrupts. When the jumper is removed, 
LTC or BEVNT interrupts are enabled; when the jumper is 
installed, they are disabled. The module is factory-con­
figured with W3 removed. 

These two jumpers select the powerup mode of the 
processor. The jumper configurations for the four modes 
are listed in Table C-12. The module is factory-configured 
for mode o. 

Note 

The M7270 module does not have jumpers W2 and W 4. 

18ble C-12 • LSI-1112 Powerup Jumpers 

Mode W6 W5 Description 

0 R R PC @24 and PS @26 or halt mode 

1 R I ODT microcode 

2 I R PC @173000 for user bootstrap 

3 I I Special processor microcode (not 
implemented) 

• VTI0J LSI·ll Video Terminal 

The VT103 is a video terminal that features an intemall8-bit Q-bus backplane, 
permitting the user to configure an LSI-II microcomputer system directly 
within the terminal. The VT103 consists of three basic pieces: 

• Video terminal, consisting of a video monitor, terminal controller, detachable 
keyboard, and monitor cabinet 

• LSI-II support hardware, consisting of a 4 x 4 Q-bus backplane assembly 
and an H7835 power supply. The backplane can accommodate eight dual­
height or four quad-height modules. 

• Optional TU58 DECtape II 
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Specifications 

Physical Characteristics 

Monitor 
Height 
Width 
Depth 
Weight 

Keyboard 
Height 
Width 
Depth 
Weight 

36.83 em (14.5 in) 
45.72 em (18 in) 
3620 em (1425 in) 
15 kg (33Ib) 

8.89 em (3.5 in) 
45.72 em (18 in) 
20.32 em (8 in) 
2.0 kg (4.51b) 

Nonstandard Environmental Specifications (WIthout TU58) 

Operating 
Temperature 
Altitude 

Nonoperating 
Altitude 

Power 

Line Voltage 

Line frequency 

Current 

Input power 

Power Supply Output 

5°C to 40°C (41° to 104°F) 
2.4 km (8,000 ft) 

9.1 km (30,000 ft) 

90-128 V rms single phase, two-wire 
180-256 V rms single phase, two-wire 
(switch-selectable) 

47-63 Hz 

4.0 A rms maximum at 115 V rms 
2.0 A rms maximum at 230 V rms 

250 VA apparent, 300 W maximum 

+ 5 V de at 16.0 A 
+ 12 V de at 5.0 A 
-12 Vde at 0.50 A 
-23 V de at 0.01 A 
Convection cooled 
Ibwer OK signals (BPOK and BDCOK) 
and linetime clock signal to backplane 



Related Documentation 
DoaunentTIde 
VTlO) LSI-ll Video Terminal Users Guide 
VT100 Series Technical Manual 
VT100 Series Pocket Service Guide 
VT103 illustrated Parts Breakdown 
VT100 illustrated Parts Breakdown 
VT100 Print Set (base tenninal) 
VT103 Print Set (supplement) 

Configuration 

Order Number 
EK-VT103-UG 
EK-VT1OO-TM 
EK-VT1oo-J1 
EK-VT103-IP 
EK-VT1OO-IP 
MP-00663 
MP-00731 

C-21 

The VT103 backplane assembly has five jumpers, as shown in Figure C-6. Only 
one of these (W4) is user-conflgurable. With W4 installed, the linetime clock 
(LTC) is enabled. Be sure your system needs this LTC clock before installing W 4. 

The remaining four jumpers should not be changed from their factory configur­
ation. WI, W2, and W5 are installed at the factory; W3 is removed at the 
factory. 
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Figure C-6 • VTlO) Backplane 
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Cables and Connectors 
The standard tenninal port (STP), included with the VT103, has three EIA 
connectors. 

Two 10-pin connectors are for installing cables (supplied) to serial line inter­
faces such as a DLVJ1 four-channd serial line interface or an MXVll-A mul­
tifunction memory and serial in! out module. 

The one 4O-pin Berg connector is for installing a cable (not supplied) to serial 
line units that also have a Berg connector, such as a DLVE1 asynchronous line 
interface or a DUV11 synchronous line interface. 

• Obsolete or Replaced Products 
Most of the following Q-bus products have been replaced or superseded by 
more current products, as described bdow. H you need more information on 
them, refer to the appropriate user documentation listed. 

• AAVII-A Digital-to-Analog Converter 

The AAVll-A is a four-channd, digital-to-analog converter module that 
includes control and interfacing circuits. Each channd has its own holding reg­
ister that can be addressed separatdy and provides 12 bits of resolution. 

The AAVll-A has been replaced by the AAVll-C. 

Related Documentation 
Document TIde 
ADVII-A, KWVII-A, AAVII-A, DRVll User's Manual 
AAVII-A Fidd Maintenance Print Set 
AAV11 Diagnostic Documentation Kit 

• ADVII-A Analog-to-Digital Converter 

Order Number 
EK-ADVll-OP 
MP-00186-00 
ZJ248-RZ 

The ADVll-A is a 12-bit successive approximation analog-to-digital converter 
that samples analog data at specified rates and stores the digital equivalent value 
for processing. A multiplexer section can accommodate up to 16 single-ended 
or 8 quasi-differential inputs. 

The ADVll-A has been replaced by the ADVll-C. 
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Related Documentation 
Document TIde Order Number 
ADVll-A, KWVll-AA, AAVll-A, DRVll User's Manual EK-ADVll-OP 
ADVII-A Field Maintenance Print Set MP-OOI93-00 
ADVII Diagnostic Documentation Kit ZJ250-RZ 

• DRVII-B Direct Memory Access Interface 

The DRVII-B is a general purpose direct memory access (DMA) interface used 
to transfer data directly between the LSI-II system memory and an 110 device. 
The interface is programmed by the processor to move variable length blocks of 
8- or 16-bit data to or from specified locations in memory by means of the Q­
bus. 
The DRVII-B has been replaced by the DRVll-WA. 

Related Documentation 
Document TIde Order Number 
DRVll-B General Purpose DMA Inter/ace User's Manual EK-DRVIB-OP-OOI 
DRVll-B Field Maintenance Print Set MP-OOI60-00 
DRVII Diagnostic Documentation Kit ZJ244-RZ 

• KDII-FLSI-ll Microcomputer 

The KDll-F LSI-ll is a 16-bit microcomputer with the speed and instruction 
set of a minicomputer. It controls the time allocation of the Q-bus for peripher­
als and performs arithmetic and logic operations, along with instruction 
decoding. 

The KD II-F was the first of the LSI-II family of microcomputers and has been 
superseded by several, more advanced microcomputer models. 

Related Documentation 
Document TIde 
LSI-II PDP-II/OJ User Manual 
LSI-II System Service Manual 
LSI-II The Complete FamIly Brochure 
LSI-ll PDP-ll/03 Maintenance Card 
LSI-ll PDP-ll/03 Reference Card 

Order Number 
EK-LSI11-lM 
EK-LSIFS-SV 
ED-18647-18 
EK-LSI11-MC 
EH-07043-53 
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• KPVll PowerfaiVLinetime ClockITerminator Option 
The KPVll is a Q-bus power-failllinetime clock (LTC) terminator option. 
Three versions of the KPVll were available: 

• KPVII-A, with powerfail and LTC functions only 

• KPVII-B, with 120-ohm bus terminations in addition to powerfail and LTC 
functions 

• KPVII-C, with 220-ohm bus terminations in addition to powerfail and LTC 
functions 

The KPVll has been phased out because the functions it performed are now 
available on a variety of other modules. 

Related Documentation 
Document Tide 
KPVll Field Maintenance Print Set 

• KWVII-A Programmable Realtime Clock 

Order Number 
MP-00356-00 

The KWVll-A is a programmable clock/counter that provides a variety of 
methods for determining time intervals and counting events. It can be used to 
generate interrupts to the processor at predetermined intervals, or to synchro­
nize the processor ratios between input and output events. It can also be used to 
start the ADVII-A analog-to-digital converter either by clock counter overflow 
or by the firing of a Schmitt trigger. 

The KWVll-A has been replaced by the KWVll-C. 

Related Documentation 
Document Tide 
ADVll-A, KWVll-A, AAVll-A, DRVll User's Manual 
KWVII-A Field Maintenance Print Set 
KWVll Diagnostic Documentation Kit 

Order Number 
EK-ADVll-OP 
MP-00200-00 
ZJ247-RZ 
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• KXTll-AA Falcon SBe-11/21 Microcomputer 

The KXTll-AAFalcon SBC-11/21 is a single-board microcomputer containing 
the Digital-designed 16-bit MicrolT-11 Microprocessor Unit (MPU), 4 Kbytes 
of RAM, up to 32 Kbytes of ROM, two asynchronous serial line units with 
programmable baud rates, and 24 lines of programmable parallel 110 - all 
packaged on one dual-height board. 

The KXTll-AA has been superseded by the KXTII-AB Falcon SBC-11/21 Plus. 

Related Documentation 
Document TItle 
KXTll-AA Configuration Guide 
M8063 Falcon SBC-11121 Single-Board Computer Users 
Guide (Revision C) 

SBC-11121 Single-Board Computer Users Guide 
(Revision D) 

• LAVII Printer Option 

Order Number 
EK-KXTII-CG 
EK-KXTII-UG 

EK-SBCll-UG 

The LAVII printer option is a high-speed line printer system for use with a 
Q-bus system. The option consists of an LAVII interface module, an interface 
cable, and a line printer. 

The LAVll has been replaced by the LPVll printer option. 

Related Documentation 
Document Trtle 
LAVll User's Manual 
LA180 DEC printer I Maintenance Manual 
LAVl1 Field Maintenance Print Set 

• MRVll-AA Read-Only Memory Module 

Order Number 
EK-LAVll-OP-OOI 
EK-LAI80-MM 
MP-00306-00 

The MRVll-AA is a basic read-only memory module on which the user can 
install programmable read-only memory (PROM) or masked read-only memory 
(ROM) chips 

The MRVll-AA has been superseded by the MRVll-BA. 

Related Documentation 
Document TItle 
MRVll-AA Field Maintenance Print Set 

Order Number 
MP-00066-00 
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• MRVII-BA UV PROM-RAM Memory Module 
The MRVll-BA is a memory option that contains eight sockets in which 
MRVll-BC ultraviolet (UV), erasable, programmable read-only memory 
(EPROM) integrated circuits can be installed. The MRV11-BA also contains 256 
by 16-bit static random access memory (RAM) that can be used as a 
"scratchpad" or "stack" by the system software. 

The MRVll-BA memory module has been superseded by the MRVll-C. 

Related Documentation 
Document TIde 
til-11 UV PROM-RAM User}s Manual 
MRVll-BA Field Maintenance Print Set 

• REVII DMA Re&eshIBootstraplTerminator 

Order Number 
EK-MRVll-TM 
MP-00354-00 

The REV11-A module consists of DMA refresh circuits, a bootstrap ROM, and 
120-ohm termination circuits The REVll-C module is similar to the REVll-A 
but does not have the termination circuits. 

The REV11 has been phased 'out because the functions it performed are now 
available on a variety of other modules. 

Related Documentation 
Document TIde 
REV11 Field Maintenance Print Set 

• RKVII-D Disk Drive Controller 

Order Number 
MP-00073-00 

The RKV11-D disk controller interfaces RK05 disk drives to the Q-bus.Because 
the RK05 disk drive has been superseded by the RLO 1/02 disk drive, the RKV11-
D has been superseded by the RLV11 disk controller. 

Related Documentation 
Document TIde Order Number 
RKVll-D Disk Drive Controller User's Manual EK-RKVll-OP-OO1 
RKVll-D Disk Drive Controller Technical Manual EK-RKVll-TM-001 
RK05/RK05]/RK05F Disk Drive Maintenance Manual EK-RK5JF-MM-001 
RK05/RK05] Disk Drive Preventive Maintenance Manual EK-RK05J-PM-001 
RK05F DEC Disk Drive Preventive Maintenance Procedure ED-RK05F-PM-001 
RKV11-D Field Maintenance Print Set MP-00223-00 
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• RLVII Disk Controller 

The RLVll disk controller interfaces RLOI and RL02 disk drives to the Q-bus. 

The RLVII has been replaced by the RLV12. 

Related Documentation 
Document TIde 
RLVll Disk Controller Technical Description 
RL01/RL02 Disk Drive Technical Manual 
RLOl/RL02 Pocket Service Guide 
RLOl/RL02 Disk Subsystem User's Guide 
RLVII Field Maintenance Print Set 
RLVIIIRLOIIRL02 Diagnostic Documentation Kit 

• RXVll Floppy Disk Interface 

Order Number 
EK-RLVll-ID 
EK-RL0l2-TM 
EK-RL012-PG 
EK-RL0l2-UG 
MP-00635-00 
ZJ285-RZ 

The RXVll interfaces RXOI floppy disk drives to the Q-bus. 

The RXVll has been replaced by the RXV21. 

Related Documentation 
Document TIde 
RXVll User's Manual 
RX01/RX8/RXll Floppy Disk System Maintenance Man­
ual 
RXOIIRX02 Reference Card 
RXVll Field Maintenance Print Set 
RX8IRXOl Diagnostic Documentation Kit 

• VK170-CA Serial Video Module 

Order Number 
EK-RXVll-OP-OOl 
EK-RXOI-MM 

EK-RXOl-RC 
MP-00024-00 
ZF220-RZ 

The VK170-CA module is an extended-length, dual-height, single-width board 
that fonns an integral part of a tenninal. The module accepts serial Ascn 
encoded data to be stored in a refresh memory to generate a display for a video 
monitor. The VK170-CA also accepts parallel data from a keyboard (on strobe 
demand) to generate serial AScn output. 

Related Documentation 
Document TIde 
M7142 Serial Wdeo Module User's Manual 
VK170-CA Field Maintenance Print Set 

Order Number 
EK-M7142-UG 
MP-00775-00 
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• VSVII Graphics Display 

The VSVII is a high-performance color video graphics system for the Q-bus. 
The base system consists of three quad-height modules that communicate 
across the CD interconnect. The base system can be expanded to provide 
higher resolution and/or multiple graphics planes. The system uses DMA Q-bus 
transfers and a dedicated display microprocessor to read and execute graphics 
instructions. 

Related Documentation 
Document TIde 
VSVll Raster Graphics System Option Description 
VSVII Field Maintenance Print Set 

Order Number 
YM-C193C-OO 
B-TC-VSVll-O-l 
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