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PRODUCT DESCRIPTION 

The Model 8/16 Processor extends Interdata's 16-bit I ine to 
provide you with large mach~ne performance at minicom
puter prices. The Model 8/16 features 16 general purpose 
registers, direct addressing, dual 1/0 busses, directly 
vectored interrupts and an I BM-like instruction set. 
Extended arithmetic capabilities provide performance 

capabilities unchallenged by any competitor in its class. 
Memory is available in 32 or 64KB core sizes with cycle 
ti mes of 750 nanoseconds. Parity is optionally avai I able. 

Interdata's 16-bit hardware, software, and peripherals are 
upward compatible with Interdata's 32-bit products. This 
allows easy expansion without affecting application soft
ware. The multiplexor and selector channel interfaces for 
peripheral controllers are also compatible. No expensive 
interface redesign is necessary. 

The Model 8/16 combines hardware versatility with com
plete software compatibility to offer the OEM and end user 
a flexible, expandable, and most economical minicomputer 
system. 

FEATURES 

• Advanced Architecture 
IBM-like Instruction Set 
Dual 1/0 Bus Structure 

• ::K:::N'"-X-~JR..T>..&..-X-~ 

PROCESSORS 

Model 8/16 
Processor 

16 General Purpose Registers 
15 Index Registers 

Directly Addressable Memory to 65, 535 Bytes 
Memory Access Time of 275 nanoseconds 
Memory Cycle Time of 750 nanoseconds 
List Processing Instructions 

• Extended Arithmetical Capabilities (optional) 
Signed and Unsigned Hardware Fixed Point Multiply/ 

Divide 

Single Precision Floating Point Hardware includes 
8 Hardware Single Precision Floating Point Registers 

Double Precision Floating Point Hardware includes 
8 Hardware Double Precision Floating Point Registers 

• Built-In Reliability 

Printed Circuit Back Panel for A 11 Interlaced Connections 
Thermal-Shock Testing of All Integrated Circuits 
Vibration Testing to 1.25 G's 
Temperature Testing - Burn In at 50° C for 52 hours 

• Field-Proven Software 

OS/16MT2 - A real-time, multi-tasking operating system 
Utilities - OS Edit, OS Aids, OS Copy 
Languages - FORTRAN IV, FORTRAN V, Basic, 

MACROCAL 

• Upward compatible with Interdata's 32-bit products, 
application software, peripherals 



INSTRUCTION REPERTOIRE 

The basi c 108 in structions prov ide large-machine 
capability that results in more ti me for applications pro
gramming and less worry about routine fun ctions. While 
the 8/16 instruction formats are sim ilar to those of the I BM 
360/370, Interdata has added several classes of instru ction s 
to increase memory uti li zat ion efficiency. The instruction 
set provides both 16-bit and 32-b it formats and permits 
operation between any two genera l regi sters (RR) , a general 
register and any memory location (RX), a general register 
and a 16-bit data constant ca rried in the primary instruction 
word (RI), or a genera l register and 4-bit data co nstant (SF) . 

INSTRUCTION FORMAT 

REGISTER TO REGISTER IRRI 

0 7 11 15 

I OP-CODE I R1 I R2 I 
SHORT FORMAT (SF) 

0 7 11 15 

I OP-CODE I R1 !DATA' 

REGI STER TO INDEXED MEMORY (RX) 

0 7 11 15 31 

I OP-CODE I R1 I x2 I 16 BIT ABSOLUTE ADDRESS I 
REGISTER IMMEDIATE (RI) 

0 7 11 15 31 

I OP-CODE I Rl I X2 I 16 BIT DATA 

OP-CODE = HEXADECIMAL REPRESENTATION OF FUNCTION 
TO BE PERFORMED (AOD, MUL TL) 

Rl = ANY ONE OF 16 G.P. REGISTERS AS A FIRST 
OPERAND. 

R2 = ANY ONE OF 16 G.P. REGISTERS AS A SECOND 
OPERAND . 

X2 = ANY ONE OF 15 INDEX REGISTERS AS AN INDEX 
VALUE (ADD TO APPARENT ADDRESS OR 
DATA FIELD TO OBTAIN TRUE VALUE OF 
ADDRESS OR DATA) . 

The 8/16 also has four list processing in stru ctions. These 

commands manipulate any number of circu lar l ists each 
having up to 255 halfwo rd slots. Ele ments can be added or 
deleted from the to p or fro m the bottom of the l ist. These 
instructions are useful for stack ing and queueing fun ction s. 
Changes in the state of the list are effected in the Condition 

Code. 
0 7 8 16 

NUMBER OF SLOTS NUMBER OF SLOTS 

LIST PARAMETERS IN THE LIST USED 

CURRENT TOP NEXT BOTTOM 

OP Rl ADDRESS OF LIST t------ic----f.._.:_:N~ 

2 

3 

Rl 4 4 

LIST ELEMENT 
5 

6 
LIST PROCESSING 

7 

CIRCULAR LIST 

A rithmeti c ex tensions including fi xed and floating point 

instruct ions are avai lable. Addition of the signed mu lti p ly/ 
d iv ide hardware increases the nu mber of instructions to 
114. Floating-point instruction s prov ide a means of rap id 
man ipulation of scientific data expressed as floating point 
numbers. Single prec ision as we ll as doub le precision in
stru ctions are implemented in hardware as wel l as two 
stacks of eight registers each dedicated to floating point 
operands. The compre hensive set of f loating point instruc
tion include load, store, add, substract, mu ltip ly, divide 

compare, fi x, and f I oat. 1 42 instruct ions are avai lable to 
the programmer in an 8/16 equiped w ith these options. 

OPTIONS 

Model 8/16 options provide extensive f lexibi lity so that the 
hardware co nfiguration can be tailored to the app lication 
and eas ily fi eld expanded. 

• Memory Parity - Complete Data and Instruction 
Protection 

• Power Fai l/Au to Restart - Ear ly power fail interrupt 
and power-up interrupt 

• Binary Disp lay Panel - Complete user control of the 
system. Includes long life L ight Emitting Diode (LED) 
binary readout and hexadecima l in put keyboard. 

• Hexadecimal Display Panel - Complete user control of 
the system. Includes Hexadecima l LED readout and 
Hexadecimal input keyboard. 

• T urnkey Conso le - Sw itch contro l for powe r, initiali ze , 
and execut ion. 

• Disp lay Interface - Interfaces for Binary Disp lay or 
Hexadecima l d isp lay. 

• Automatic Loader - Simple, single switch bootstrap 
load capabi lity. Can be preprogrammed w ith OS/ 16MT2 
loader or can be used with a custom designed program. 

• Signed Mu lt ip ly/ Divide - Hardware execution of 16-bit 

fi xed point Multiply/ Divide operations. 
• Si ngle Precis ion Floating Point - Hardware execution of 

32-b it floating point instru ctions. 
• Double Precis ion Floating Point - Hardware execution 

of 64-bit floating point instructions. 
• Selector Channel - For h igh-speed 1/0 requ irements 

provides comp letely autonomous block tran sfers on a 
cycle stea ling basis fo r high speed 1/0. 

• Stret ch 32-F ield updates a Model 8/16 pro cessor to a 
software and 1/0 compatible 7/32 processor. The 

expanded system is ca pable of directly addressing one 
megabyte of memory and execut ing a fu ll co mp lement 
of 32-bit ful lword instruct ions. 

BUILT-IN RELIABILITY 

The Model 8/16 uses the latest techniques in logic design , 
so li d state technology, mechani cal packaging, and manufac

turing test ing to ensure max imum hardware reli ab il ity and 
to mini mize downtime. A printed circuit back panel pro
vides al I interboard connections. Ind ividual logi c boards 
are connected to the back panel w ith in line connectors. 



PACKAGING 

Model 8/ 16 packag ing is consistent with Interdata standards 
of ruggedness, durability, and rel iabil ity. lnterboard con
nections are mil itary-type pin and receptacle connectors 
for su re, positi ve co nn ection . Separately mounted power 
suppl ies, readily accessib le test po ints and fuses, and plug-i n 
modu les mean fewer failures and less time for repairs. Inter
data's testing includes thermal shock testing of all integrated 
circuits. The Mode l 8/ 16 is vibrat ion tested at 1.25 G' s 
w hil e running diagnostic programs. Finally, all processors 
are ru n for 52 hours at 50°C - the quality is burned in. 

OPERATING SYSTEMS AND DEVELOPMENT SOFTWARE 

Interdata provides a comprehensive family of compat ib le 
operating systems and utility prog rams as off-the-shelf 
packages. A ll soft ware is ful ly warranted and is supported 
by both field and home offi ce staffs. Software includes : 

• OS/ 16 MT2- Real-Time based mu lti-task ing mu lti
programming operat ing system. 

• OS Assemb ler - Symbo li c assemb ler 
• FORTR AN compilers - Extended FORTRAN IV and 

FORTR AN V. 
• OS A IDS - In teracti ve debug program. 
• CA L - A common asse mbly language for all Interdata 

processors. 
• BA SIC Interpreter - Superset of Dartmouth standard. 

• OS Edit - T~xt editor. 

A complete l ine of ut i lity programs is also avai lable. A nd 
the Interdata users group, Interchange, has an extensive 
software li brary. 

SYSTEM ARCHITECTURE 

The Model 8/ 16' s architecture, similar to the I BM 360/370 
line, greatly simplif ies system design, programm ing, and 
debugg ing. T he large task-or iented instruction set al lows 
the programmer to concentrate on system programm ing 

instead of having to program basic rout ines for funct ions 
l ike exclusive OR, mu lt ip le shifts, or byte processing . 

Sixteen general reg isters reduce overhead, cut execution 
time and simpl ify prog ra m development. Temporary 
results can be stored for instant recall reducing overhead. 

Directly add ressab le memory tota ll y eli minates time con
sum ing design probl ti ms caused by paging and indireCt 
addressing. This dir'ect addressab ility allows programmers 
to write straightforward, simple, in- li ne code for the 

Model 8/ 16. 

INPUT /OUTPUT 

The streng th of the 8/ 16's input/output system is based on 
its dual bus architecture. High speed devices can operate at 
up to 2,666,000 bytes per seco nd over the opt ion al Se lector 

Chan nel. Med ium and low speed dev ices are co nnected to 
the standard Mu lti plexor Channel. 

Operation over the Selector or Mu ltip lexor channels may be 
in the 8-b it parallel or 16-bit pa rallel mode. Both channels 
operate on a request-response basis for simple, reliab le device
control ler des ign. Devices operating over t he mu lti p lexor 
channe l are generall y interrupt dr iven . Interrupts are auto
mati call y vectored for max imum machine effic iency and less 
software overhead. 

Interdata offers broad I ine of inex pensive perip hera ls fo r 
the Model 8/16 t hat are both program and in terface com
pat ible w ith all members of the Interdata fam ily. Interdata 
also offers standard low cost interface modu les to aid the 
user in designing special-purpose interfaces. 

MEMORY 
32KBOR 64KB 

MOOEL 8/16 PROCESSOR 
16 GENERAL PURPOSE REGISTERS 

AUTOMATIC VECTOREO INTERRUPTS 
LIST PROCESSING INSTRUCTIONS 

HAROWARE FIXED POINT MULTIPLY/DIVIDE 

SINGLE/DOUBLE PRECISION HARDWARE 
FLOATING POINT AND REGISTER STOCKS 

750 NANOSECOND CORE 

HIGH SPEED MEMORY BUS 

SELECTOR 
CHANNEL 

MULTIPLEXOR INPUT -OUTPUT BUS 

111 
DISPLAY PANEL 

MODEL 8/16 SYSTEM DIAGRAM. 

UPTO 
4 TOTA L 

CUSTOMER 
DESIGNED 
INTERFACE 

MINI 1/0 SYSTEM 
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MEMORY 

The Model 8/16 can accommodate up to a total of 64KB. 
of memory. Memory modu les are contai ned on 15- inch 
printed circuit boards and are ava il ab le in 32KB or 65KB 
sizes. Memory cyc le ti me is 750 nanoseconds. Parity is 
optionally available. 

PHYSICAL CONFIGURATIONS 

The Model 8/16 consists of one processor board, one or 

two memory modules, and space for arith meti c and/or 1/0 
device controllers. Chassis are ava il ab le wi th either 8 or 
16-slots and 25 or 50 amp power supplies. 8 slot chassis 
have space to house 5 subassemb ly slots while the 16 slot 
chass is can handle 13. A single subassembly slo t can 
accommodate one 15-inch board or two 7- inch boards. 

A large array of reliable peripherals and interfaces reduces 
ri sk and development cost s. The Interdata peripheral 
family includes a complete range of magnetic t apes, d iscs, 
card and paper tape equ ipment, CR T disp lays, printers, 
analog and digital converters, data acqu isition equ ipmen t , 
and commu nications hardware. 

COMPATIBILITY 

The Model 8/16 is hardware and software compati ble 
with the entire Interdata 16-b it I ine, as we l I as being 
upward compatible through the 32-bit series. Interdata's 
emphasis on design compat ibility results specifi cally in 
investment protection and broader appli cations capabi lity 
at less cost to the 0 EM and end user. OS/ 16 MT2, for 
example, is upward compat ible with the 32-b it operating 
system , OS/32 MT. 

SPECIFICATIONS 

Technology 
Processor T 2 L-M SI 
ROM Bipolar (60ns access time) 

Data Word Length - 8, 16, 32, 64 bits 
Instruction Word Length - 16, 32 bits 
Number of Basic Instru ctions- 108 

With Fi xed Point Multiply/ Divide - 114 
With Single Precision Floating Point - 131 
With Single/Double Precision Floating Point~ 148 

Fi xed Point A rith metic - 2's Complement 
Hardware Accumulators 

16 Fi xed Point - 16 Bit 
8 Single Precision Floating Point - 32 Bit 
8 Double Precis ion Floating Point - 64 Bit 

Hardware Index Registers - 15 
Add ress Modes - Direct, Indexed, and relative 

The information contained herein is intended to be a general 

desc ription and is subject to change w i th product enha ncement. 

Printed in U.S .A. 

MEMORY 

Memory A ccess Time - 275 nanoseconds 
Memory Cycle T ime - 750 nanoseconds 
Memory T ype - Core 
Memory Capacity - 65, 536 Bytes 

TYPICAL INSTRUCTION EXECUTION TIMING 

Register to Register '- 0. 75 useconds 
Memory Reference - 2.25 useconds 
Immed iate - 1.50 useconds 
Fixed Point Ar ithmeti c 

Multip ly - 9.25 µ seconds 
Divide - 12. 50 µ seconds 

Single Precision Floating Point* 
Add/Subtract - 5.0/ 10.3 µ seconds 
Multiply - 13.4/19.6 µ seconds 
Divide - 10.25/ 14.0 µ seconds 

Double Precision Float ing Point* 
Add /Subtract - 5. 75/ 13.0 µ seconds 
Multi ply - 16.1 3/21.9 µ seconds 
Divide - 16.75/22.5 µ seconds 

INPUT/OUTPUT 

OMA Capabi I ities 
Four High Speed OMA Channe ls Standard 
Maximum Se lector Channel Transfer rate - 2.66 

Megabytes/seconds 
In put/Out pu t Word Lengths - 8 or 16 bits 

Multiplexed Input/Output 
255 priority interrupt leve ls 

Programmed 1/0 Loop Rate - 66K Bytes/sec 
Interrupt Response Time - 8.25 µ seconds 

(i ncludes Storage of Cu rrent Program Status Word 
and generation of New Program Status Word ) 

ENVIRONMENTAL 

Operating Temperature Range - 0°C to 50°C 
Storage Te mperature Range - 55°C to 85°C 
Vibration - 0 to 55 CPS at 1.25 G 
Re lati ve Humid ity - to 90% w ithout condensation 

PACKAGING 

Chass is Dimensions -
7 inches by 19 inches by 19 inches RETMA 
14 inches by 19 inches by 19 inches RETMA 

Power Supply Dimensions -
7 inches by 19 in ches by 9 in ches R ETMA 

Weight with Power Supply -
7 inch chassis, 50 pounds 
14 in ch chass is, 70 pounds 

Primary Power - 11 5 or 230 V AC ± 10%, 47 to 63HZ 
7 inch chassis, 3.6 or 6.0 amps 
14 inch chassis, 6.0 amps 

* RR Times/ RX Times 

Subsidiary of PE RK IN ·E LMER • Oceanport. New Jersey 07 75 7 
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