


DESCRIPTION 

The VAX-111730 computer system, the 
entry-level VAX system, implements 
the full32-bit VAX architecture. 
Because the VAX-11/730 is software 
compatible with the other VAX family 
systems, user programs written for one 
VAX system can run without modifi
cation on any other VAX system. 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-11 system 
instructions. 

Two complete VAX-11 730 systems 
are available. Each system ts based on 
the VAX-111730 processor the VAX 
VMS operating system a rrunimum of 
I MB of memory. a console termmal. 
a multiline DMF 32 multifunction 
communications controller. and two 
mass storage devices. Both VAX-11/730 
packaged systems, the Dual RL02 and 
the RL02/R80, comply with the Class A 
FCC test parameters of Chapter 15. 
Subchapter]. 

The two packaged systems are 
designed for different performance 
environments. A DIGITAL Software 
Service Specialist can help determine 
which one best suits application needs. 

CENTRAL PROCESSOR 

The central processing unit (CPU) of 
the VAX-1U730 system is a micro
programmed computer that executes 
the large set of variable-length instruc
tions in VAX native mode. and non
privileged PDP-llsystem instructions 
in compatibility mode. 

VAX Native Mode 
The native mode instruction set is 
highly versatile and bit-efficient, result
ing in concise, fast-running programs. 
Each native mode instruction can use 
any of nine different addressing 
modes. This yields smaller program:. 
and less complicated assembly lan
gua~e programming. 

The processor has built-in floating
pomr mstructions that operate on 
single prectsion 32-btt F _floating). 
double precision o-±-bit. Q_ floating). 
extended range double preCISion 
(o4-bit, c _ floating), and extented 
range quadruple precision (128-bit, 
H_floating) operands. Full decimal 
arithmetic and character string instruc
tions equip the VAX-11/730 processor 
for commercial and character-oriented 
data processing applications. The 
native mode instruction set also in
cludes program control and special 
instructions that improve both the per
formance and the memory utilization 
of system and application sofh.vare. 
Instructions are variable m length and 
can start on any bvte boundarY. 

The optional FP-30 floating-point 
accelerator operares n conjunction 
wtth rhe VAX-I: - 30 to increase F_ 
D_ c_ and H_floanng-point perfor
mance. The FP- 3015 transparent to 
aooltcabons oroP'ltlmo; 

Compatibility Mode 
In compatibility mode, the processor 
executes the user set of PDP-11 
instructions, recognizes integer data. 
and uses eight 16-bit general purpose 
registers. This allows the VAX-11/730 
system user to run most existing non
privileged RSX-lJM rM and RSX-115 
operating system software, including 
compilers, utilities and user programs. 
Programs that use compatibility mode 
instructions can execute concurrently 
with native mode programs. 

Registers and the 
Translation Buffer 
The processor provides sixteen 32-bit 
registers that can serve as temporary 
storage accumulators, index registers. 
and base registers for user application 
programs 

The translation buffer of the pro
cessor contains 128 virtual-to-physical 
page address translations. This signifi
cantly reduces the time spent on virtua 
to physical address translation. The 
4-byte instruction prefetch buffer 
improves processor performance by 
prefetching and decoding data in the 
instruction stream. The control logic 
fetches longword data from memory 
to keep the instruction buffer full. 



Interval Timers and 
Time-of-Year Clock 
The VAX-11/730 processor contains 
a programmable interval timer and a 
time-of-year clock. The interval timer 
permits the measurement of finely 
resolved intervals. The time-of-year 
clock is used by software to perform 
various timekeeping functions. 

Integrated Disk Controller 
The integrated disk controller (IDC) 
interfaces an R80 disk drive and from 
one to three RL02 disk drives to the 
system. (Up to four RL02 drives, with 
no R80 drive, can also be interfaced.) 
Data transfer between the IDC and the 
CPU is over the accelerator bus and 
is controlled in part by dedicated 
microcode in the CPU. 

ItO SUBSYSTEM 

The VAX-11/730'sl/O subsystem 
consists of the UNffiUS connected to 
the system by the UNIBUS adapter. 
General purpose, DIGITAL-supported, 
and customer developed devices are 
connected via the system's integral 
UNIDUS. 

The VAX-111730 also supports the 
UDA50, a microprocessor based con
troller that provides performance opti
mization to improve disk through-put. 

DMF32 Multifunction 
Communications Controller 
The VAX-111730 UNIBUS accepts 
a number of VAX/VMS supported 
device and communication controllers, 
including the DMF32 multifunction 
communications controller. The 
DMF32 consists of four controllers 
including: an 8-line asynchronous 
multiplexer featuring programmed 
DMA or silo transmit lines; a DMA 
synchronous line supported by DEC net 
communications software; and either 
a DMA lineprinter controller or a 
general purpose 16-bit DRll parallel 
interface. The DMF 32 is programmed 
for three interfaces to run concur
rently; the asynchronous multiplexer, 
synchronous multiplexer, and LP or 
DR device. 

DEPENDABILITY 

VAX systems, dcsi5ncd for caref ... l 

cooperation between hardware and 
software, perfonn checking, detecting, 
and correcting of error conditions. 
VAX maintenance operations, which 
are aided in part by the system's Cus
tomer Runnable Diagnostics and the 
Remote Support option, proceed 
quickly and easily when a failure does 
occur. Components are tested and 
repaired in minimal time. Some of the 
VAX-ll/730 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). 

• Customer Runnable Diagnostics 
(CRDs) allow the verification of 
proper hardware operation and the 
quick isolation of system failures to 
the subsystem or device level; and 
the Remote Support (RS) option, 
which allows the VAX-11/730 to be 
diagnosed remotely, speeds repairs 
by enabling Field Service engineers 
to access additional technical re
sources from the customer's location 



• The CPU has ECC MOS Memory; 
CPU integrity diagnostics run during 
power up; VAX-111730 processor 
board count is reduced to three 
modules (due to bit-slice and Pro
grammed Array Logic (PAL) tech
nology); and dual TU58 drives 
allow for continued operation if 
one TU58 is inoperative. 

• The universal power supply, dual 
TU58 subassembly, 64 K chip 
memory arrays, IDC FP7 30, and 
DMF 32 all have simple removal and 
replacement procedures; indicators 
within the power supply signal short 
circuit overvoltage, loss of power 
and regulator board failure: and air 
flow sensors deted environmental 
change and blockage of a1rflow 
through the cardcage. 

• The system has been packaged so 
that all components are easily acces
sible for repair; cables are f1xed m 
place through a cable management 
system; CPU modules, the FP730, 
and the memory arrays have no 
cables connected to them. 

Console Subsystem 
The VAX-11/730 console subsystem 
is designed to allow the user to give 
commands interactively to the pro
cessor using the console command 
language. Four 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 drives, a remote 
access port. and the console terminal. 
The console terminal serves as an 
operating system terminal for control 
and error logging. and as a system 
console. The dual TU58 tape drives 
are used as load devices for the CPU 
microcode, diagnostics, and software 
updates, as well as for booting the 
system and as a convenient storage 
medium (up to 256 KB) for personal 
data and programs. 

SUPPORTED SOFTWARE 

VAX/VMS Operating System 
The VAX-l1f730 system hardware is 
complemented by the high-perfor
mance VAX/VMS operating system. 
This operating system can support 
many user environments, including 
realtime processing. interactive pro
gram development, and batch pro
cessing, running independently, 
concurrently, or in any combination. 
It includes a highly efficient scheduling 
algorithm. extensive record and file 
management capabilities, and virtual 
memon features ach1eved bv an 
extremely efficient paging ai~onthm. 

Languages and Utilities 
The VAX-VMS operating system offers a large choice of languages 
and utilities: 
VAX-11 COBOL 
VAX-II FORTRAN 
VAX-11 BASIC 
VAX-II PL/1 
VAX-11 PASCAL 
VAX-11 C 
VAX-11 CORAL 66 
VAX-II BLISS-32 
VAX-11 MACRO 
VAX-11 DEOCMSTM 
VAX-11 DIBOLTM 

VAX-11 DSM 
VAX-II OATATRIEVE 
VAX-11 DBMS 
VAX-11 COD 
VAX-11 FMS 
OECnet-VA)(TM 
MUX200/VAX 
VAX-II 278013780 
VAX-113271 
VAX-11 f>Si 

The VAX/VMS operating system also provides program develop
ment and maintenance utilities including an interactive and a 
batch editor. a linker with cross-reference ability, and a symbolic 
debugger. 

RSX is a trademark of Digital Equipment 
Corporation. DIBOL, CMS, and DEC net arc 
trademarks of Digital Equipment Corporation. 

! 



HIGHLIGHTS 

• 32-bit architecture with 4 gigabytes 
of virtual address space 

• Full VAX Instruction Set, including 
304 basic operations 

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

• Dependability through extensive 
reliability, availability and maintain
ability features including automatic 
error checking, customer runnable 
diagnostics, and VAX/VMS oper
ating system online diagnostics 

• Bit-slice and Programmed Array 
Logic (PAL) technology that increase 
logic density and reduce size and 
price 

• 32-bit VAX processor in rack
mountable 10.5 inch high box 

• Compact, 8-user, packaged system 
in a single 42 inch high cabinet 

• Expansion to five MB of 64 K chip 
ECC MOS Memory 

• Direct memory access ItO for the 
UNIBUS 

• An integrated disk controller that 
interfaces up to four rack-mounted 
disks 

• DMF32 multifunction communica
tions contro!Jer (standard on systems) 
featuring programmed silo and 
DMA transmit modes 

• Optional Floating-Point Accelerator 
(FP7 30) to decrease instruction 
execution times of floating-point 
arithmetic and some integer arith
metic operations 

VAX, UNIBUS, VMS, and PDP are trademarks 
of Digital Equipment Corporation. 

The VAX-111730™ computer system is 
the entry-level member of the VAX 
family of computers. Like the VAX-
11/780 and the VAX-11/750 computer 
systems, it implements the full 32-bit 
VAX architecture and runs the same 
set of system software. With the 
VAX-11 730, however, VAX func
tionality is available at a much lower 
price, providing the ability to move 
VAX power down ~o ~he projed or 
section level. 

The processor uses a 32-bit archi
tecture, an extensive instruction set 

with numerous data types, and a 32-bit 
bus structure for high throughput. 
Connection to mass storage devices 
and other peripherals is provided 
through a UNIBUS™ adapter 

VAX-11/730 system hardware is 
complemented by the VAX/VMS™ 
operating system. This general pur
pose, multiprogramming operating 
system simultaneously handles multi
user: realtime, and multisrream batch 
applications, plus online program 
development. 



SPECIFICATIONS 

Processor 
Micro-control store 
instruction time 270 nanoseconds 

Control store size 16 K words (24-bit words) 
17 K words with the !DC 

Internal data path 32 bits 

Instruction buffer size 4-byte Iookahead 

VAX-Instruction Set 
16 32-bit registers 
304 basic operations 
90 instructions accelerated by the FP730 option 
32 priority interrupt levels 

9 addressing modes 

Data types: integer, floating-point packed decimal, character 
:;tring, variable bit fields, numeric strings 

Main Memory 
Virtual address space 4 GB 

Physical expansion 

Parity 

Memory cycle time 

110 UNIBUS Adapter 
Maximum UNIBUS 
110 rate 

Up to 5 MB in 1 MB increments 

7-bit error correcting code per 32-bit 
longword 

810 nanoseconds Read/Write 

1.5 MB!s 

T he information in this document is subject to 
change without notice and should not be con
shued 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-23830-18 

Power Requirements• 
Specifications for 60 Hz systems are listed first; 50 Hz systems 
are in paren~heses. 

Box Dual RL02 RL021R80 
System System 

Maximum 
AC line voltage 90-128 v 90-128 v 
tolerance (180-256V) (180-256V) 

Frequency tolerance 47-63Hz 60Hz ±I Hz 
(47-63Hz) (50 Hz ±1Hz) 

Phases 1 (1) 1 (1) 

Surge current 15 amps 20 amps 32 amps 
(90Y (90V (90Y 
RMS) RMS) RMS) 
7.5 amps 10 amps 12 amps 
(180V (180V (180Y 
RMS) RMS) RMS) 

Maximum AC power 
consumption 470 790 1205 

watts watts watts 

Mechanical 

Weight (max.) 45.4 kg 227.0 kg 249.7 kg 
(100 lbs) (500 lbs) (550 lbs) 

Height 26.6 em 106.2 em 106.2 em 
(10.5 in) (41.8 in) (41.8 in) 

Width 47.0 em 54.1 em 54.1 em 
(18.5 in) (21.3 in) (21.3 in) 

Depth 66cm BO.Ocm 80.0 em 
(26.6 in) (31.5 in) (31.5 in) 

Operating Environment* 
Temperature 100 to 400 C (500 to 104° F) for dual 

RLOI 

Relative humidity 

Maximum altitude 

Heat dissipation 

100 ~o 400 C (50° to 1000 F) for 

RL02/R80 

10 to 90% 

2.4 km (8000 ft.) 

403.2 
Kcal!hr 
(1603 
Blulhr) 

756.0 
Kcal!hr 
(2694 
Blulhr) 

1260.0 
Kcal!hr 
(4109 
(Blulhr) 

*NOTE: These specifications are given for the 
VAX-11/730 processor only. 


