


DESCRIPTION 

The VAX-11/750 computer system 
is the mid-range, high-performance 
system that implements VAX Family 
architecture, thus making it software 
compatible with other VAX Family 
systems. User programs written for 
one VAX system can run without 
modification on any other VAX sys
tem. Data and software compatibility 
with PDP-11 computer systems is pro
vided by utilization of the same disk 
or tape file formatting and through 
compatibility mode PDP-II system 
instructions. 

A variety of complete VAX-11/750 
systems is available. Each system is 
based on the VAX-11/750 processor, 
the VAXtVMS operating system a 
choice of mass storage subsystems, a 
console terminal, an 8-line communi
cation multiplexer, and a minimum of 
one Mbyte of memory. 

CENTRAL PROCESSOR 
The Central Processing Unit (CPU) of 
the VAX-11/750 system is a micro
programmed computer that executes a 

large set of variable-length instructions 
in VAX native mode, and nonprivi
leged PDP-11 system inshudions in 
compatibility mode. 

VAX Native Mode 
The native-mode instruction set is 
highly versatile and bit-efficient, 
resulting in concise, fast-running 
programs. Each native mode instruc
tion can use any of nine different 
addressing modes. This yields smaller 
programs and less complicated assem
bly language programming. 

The processor has built-in floating
point instructions that handle single 
and double precision (32- and 64-bit) 
computation. Full decimal arithmetic 
and text string instructions equip the 
VAX-111750 processor for commercial 
and character-oriented data processing 
applications. The native mode instruc
tion set also includes program control 
and special instructions that improve 
both the performance and the memory 
utilization of system and application 
software. Instructions are variable in 
length and can start on any byte 
boundary. 

Compatibility Mode 
In compatibility mode, the processor 
executes the user set of PDP-11 instruc
tions, recognizes integer data, and uses 
eight 16-bit general purpose registers. 
This allows the VAX-II/750 system 
user to run most existing nonprivileged 
RSX-UM™ and RSX-IIS operating 
system software, including compilers, 
utilities and user programs. Programs 
that use compatibility mode instruc
tions can execute concurrently with 
native mode programs. 

Registers and Cache Memory 
The processor provides sixteen 32-bit 
registers that can serve as temporary 
storage, accumulators, index registers, 
and base registers for user application 

programs. 
The Memory Cache of the processo; 

is a 4 Kbyte, dired-mappcd, write
through cache. It reduces the effective 
CPU access time to memory to 400 
nanoseconds with a 90% hit rate. The 
write-through feature protects the 
integrity of memory because memory 
contents are updated immediately after 
the processor performs a write. 

The translation buffer of the pro
cessor contains 512 virhral-to-physical 
page address translations. This sig
nificantly reduces the time spent on 
virtual to physical address translation. 
An 8-byte instruction prefetch buffer 
improves processor performance by 
prefetching and decoding data in the 
inshuction stream. The control logic 
fetches long-word data from memory 
to keep the 8-byte buffer fuJI. 

Clocks 
Two clocks are contained in the 
VAX-Il/750 processor. The high
resolution. programmable, realtime 
clock is used by systems diagnostics 
and by the VAX/VMS operating 
system for accounting and scheduling 
The time-of-year clock, with its own 
battery backup, is used by the operat
ing system to enable unattended 
automatic restart following any servic~ 
interruption, including a power failure 



110 SUBSYSTEM 
A UNIBUS adapter supports general 
purpose options and devices. The 
maximum l/0 rate through one of the 
three buffered data paths is 1.5 mega
bytes per second. This adapter has 
direct vectored interrupts. As much as 
five megabytes of data can be moved 
per second among the system's major 
hardware components. An optional 
second UNIBUS can be added. 

Up to three optjonal MASSBUS 
adapters can be plugged into the basic 
VAX-111750 processor. This allows 
connection for up to 24 MASSBUS 
disk or tape drives on a single pro
cessor. An individual MASSBUS 
adapter has a maximum J/0 rate of 
two Mbytes per second. 

The VAX-111750 also supports 
the UDA50, a microprocessor based 
controller that provides performance 
optimization to improve disk through
put. 

DMF 32 Multifunction 
Communications Controller 
The VAX-111750 UNIBUS accepts a 
number of VAX/VMS supported 
device and communication controllers, 
including the DMF 32 multifunction 
communications controller. The 
DMF 32 consists of four controllers 
including: an 8-line asynchronous 
multiplexer featuring programmed 
DMA or silo transmit lines; a DMA 
synchronous line supported by 
DECnet communications software; 
and either a DMA lineprinter controller 
or a general purpose 16-bit DRll 
parallel interface. The DMF 32 is pro
grammed for three interfaces to run 
concurrently; the asynchronous multi
plexer, synchronous multiplexer. and 
LP or DR device. 

DEPENDABILITY 
VAX systems, designed for careful 
cooperation between hardware and 
software, perform continual checking, 
detecting, and correcting of error con
ditions. The result is a fault-tolerant 
environment where errors are corrected 
before they impede system operation. 
VAX maintenance operations, which 
are aided in part by the system's 
remote diagnosis capability, proceed 
quickly and easily when a failure does 
occur. Components are tested and 
repaired in minimal time, often with
out disturbing users or bringing the 
system down. Some of the VAX-11/750 
dependability features are listed below. 
• The operating system has powerfail 

recovery code; online system error 
logging; dynamic bad block han
dling; online functional diagnostics 
concurrent with user programs; and 
a User Environment Test Package 
(UETP). 

• The CPU has ECC MOS Memory 
with a battery backup option; ability 
to turn off malfunctioning cache and 
continue to operate in degraded 
mode; CPU integrity diagnostic run 
during power up; VAX-111750 pro
cessor board count is reduced to five 
modules (due to custom LSI tech
nology); parity checking on MASS
BGS data, cache, translation buffer, 
and CPU microcode; and single 
board options for MBA (MASSBUS 
Adapter) and UCS (User Control 
Store). 

• The power supply has a simple 
removal and replacement procedure; 
sensing and visual indicators for 
short circuit, overvoltage, loss of 
power and regulator board failure: 
and airAow and temperature sensor5 
that power the system down on 
blower failure. 

• The system has been packaged so 
that all components are easily 
accessible for repair; cables are fixed 
in place; CPU modules, CPU options 
and memory arrays have no cables 
conneded to them; almost all inter
connections are etched into the 
backplane printed circuit board with 
very little wirewrapping required; 
and the printed circuit card cage and 
the backplane are fixed mounted int< 
the system cabinet to eliminate cablE 
service loops. 



Console Subsystem 
The VAX-11/750 console subsystem 
is designed to allow the user to give 
commands interactively to the pro
cessor using the console command 
language. Three elements combine to 
give the user access to the system's 
capabilities: a set of machine status 
switches on the processor's front 
panel. the integral TU58 tape cartridge 
unit. and the console terminal. The 
DEC writer™ terminal serves as an 
operating system tenninal for control 
and error logging, and as a system 
console. Additionally, the console 
terminal is a diagnostic console with 
the Remote Diagnostic Module 
(ROM) option. The T U58 tape car
hidge unit may be used as a load 
device for diagnostics, optional soft
ware products, and software updates, 
as well as a convenient storage medium 
(up to 256 Kbytes) for personal data 
and programs. 

The remote diagnosis module is an 
option available to customers wtth a 
fulL DIGITAL maintenance contract It 
provides the customer with dial-in 
diagnosis (24 hours a day, seven days 
a week with a IS minute response 
time), including detection of failures 
down to the board and chip level, and 
diagnostic capability even on an 
inoperative CPU. 

SUPPORTED SOFTWARE 

VAX/VMS Operating System 
The VAX-11/7.50 system hardware 
is complemented by the high
performance VAX/VMS operating 
system. This operating system can 
support many user environments, 
including realtime processing, inter
active program development. and batch 
processing, running independently, 
concurrently, or in any combination. 
It includes a highly efficient schedul
ing algorithm, extensive record and file 
management capabilities, and virtual 
memory features achieved by an 
extremely efficient paging algorithm. 

Languages and Utilities 
The \'A)(\~ 1S operahn~ svstem offers a large choice of 
languages and uhlities 
VAX-11 COBOL VAX-II OSM 
VAX-11 FORTRAN VAX-11 DATATRIEVE 
VAX-11 BASIC VAX-II DBMS 
VAX-11 Pltl VAX-11 COD 
VAX-11 PASCAL VAX-11 FMS 
VAX-11 C DECnet-VAX™ 
VAX-11 CORAL 66 MUX200/VAX 
VAX-11 BLISS-32 VAX-112780/3780 

VAX-11 MACRO VAX-113271 
VAX-11 DEOCMSTM VAX-11 PSI 

VAX-11 DIBOLl"' 
The VAX/VMS operaHng system also provides program 
development and maintenance utilities including an interactive 
and a batch editor, a linker with cross-reference ability, and a 
symbolic debugger. 

DEC net, CMS, and DIBOL are trademarks of 
Digital Equipment Corporation. 



HIGHLIGHTS 

• 32-bit architecture with 4 gigabytes 
of virtual address space allowing for 
large programs without overlays 

• Full VAX Instruction Set, including 
over 240 basic operations, nine 
addressing modes, six data types, 
and compatibility mode PDP-II™ 
instructions 

• Sixteen 32-bit general purpose 
registers that can be used for tem
porary storage and as accumulators, 
index registers, and base registers 

• A multiuser, multifunction virtual 
memory operating system that 
supports a wide variety of languages 
and program development tools 

• Dependability through extensive 
reliability, availability and maintain
ability features including automatic 
error checking, remote diagnosis, 
VAX/VMS operating system on-line 
diagnostics, and automatic restart 

• Advanced semiconductor technol
ogy implementation that red~Jces the 
physical size and power require
ments, and increases reliability 

• Expansion to eight Mbytes of ECC 
MOSMemory . 

• Direct memory access l!O for up 
to two UNIBUS or up to three 
MASSBUS (optional) adapters 

• Hardware Bootstrap Load for up to 
4 different devices 

• High-speed intelligent parallell!O 
option 

• High-performance floating-point 
accelerator option 

VAX, UNIBUS. MASSBUS, VMS, and PDP are 
h'ademarks of Di2ital Eauioment Corooration. 

The VAX-111750™ computer syster 
is the mid-range member of the 
VAX family of computers. Like the 
VAX-Il/780 it implements the 
full32-bit VAX architecture, yet at a 
lower price. In addition to sharing the 
same set of system software with the 
VAX-II/780 and the VAX-11/730 sys
tems, it also offers compatibility with 
the peripheral set via the UNIBUS™ 
and the optional MASSBUS™ 
adapters. The processor uses a 32-bit 

architecture with addressing space for 
very large programs, an extensive 
instruction set with numerous data 
types, and 32-bit bus structure for 
high throughput. 

The VAX-II/750 system hardware is 
complemented by the VAXIVMSTM 
(Virtual Memory System) operating 
system. This general purpose, multi
programming operating system simul
taneously handles multiuser, realtime, 
and multistream batch applications, 
pillS online program development. 



SPECIFICATIONS 

Processor 
M icro-contml store 
instruction time 

Conrrol s~ore size 

Internal data path 

Maximum system l/0 rate 

lnstruction buffer size 

Memory cache 

VAX Instruction Set 
16 32-bit registers 

248 basic operations 

56 optional instructions 

32 priority interrupt levels 

9 addressing modes 

320 nanoseconds 

6 Kwords (80-bit words, read 
only memory) 

32 bits 

5 MB/s 

8-byte lookahead 

4 KB direct mapped 

Data types: Four integer types, four floating-point types, packed 
decimal, character string, variable bit fields, numeric strings 

Main Memory 
Virtual address space 

Physical expansion 

Parity 

Cycle times 

I /0 UNIBUS Adapter 
Maximum UNIBUS 110 rate 

Buffered data paths 

4 gigabytes 

8 megabytes in 1 Mbyte 
increments 

7 -bit error correcting code per 
32-bit longword 

800 nanoseconds per 32-bit 
read 
640 nanoseconds per 32-bit 
write 
400 nanoseconds effective with 
cache 

1.5 MBis through buffered data 
paths per VNfBUS 

3 total, 4-byte buffer in each per 
UNlBUS 

The information m this document is subject to 
change without notice and should not be con
strued as a commitment by Digital Equipment 
Corporation. Digital Equipment Corporation 
assumes no responsibility for any errors which 
may appear in this document. 

ORDER CODE: ED-23831-18 

POWER REQUIREMENTS* 
Maximum 
AC line voltage tolerance 
Frequency tolerance 

Phases 

Surge current 

Maximum AC power 
consumption 

Physical Characteristics* 
Weight 

Height 

Width 

Depth 

Operating Environment* 
Temperature 

Relative humidity 

Maximum altitude 

Heat dissipation 

90-128 or 180- 256 V 
47- 63Hz 

I 

lOOA 

1700W 

182 kg (400 lbs) maximum 

106.2 em (41.8 in) 

73.7 em (29.0 in) 

76.3 em (30.0 in) 

100 to 400C (500 to 104°F) 

10 to 90% 

2.4 km (8000 ft) 

1460 kcalih (5800 BTU/h) 

*NOTE: These specifications are given for the VAX-11/750 
processor only. 


