












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Signetics 

Microsystems Products 

DESCRIPTION 
SMVME1620 provides double buffered 
parallel interface ports and a SCN68230 
resident timer, in IEEE959 module. Bi­
directional 8-bit or 16-bit I/O ports along 
with 24-bit counter and 5-bit prescaler 
are also available. 

In unidirection mode, SCN68230 resi­
dent data direction register determines 
which pins are inputs or outputs. Howev­
er, in bidirectional mode data direction 
register is ignored and four handshake 
pins dynamically determine data direc­
tion. The handshake pins are program­
mable and provide flexibility to interface 
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SMVME1620 
VMEbus Parallel Module 
Product Specification (Brief) 

a wide range of peripherals. The 
SCN68230 ports allow use of vectored 
or autovectored interrupts. A Direct 
Memory Access (DMA) pin is also avail­
able. The timer can be clocked by sys­
tem or external clock. The counter may 
be used for time ticks or elapsed time 
measurements through periodic interrupt 
generation. 

SMVME1620 is designed to operate in 
conjunction with SMVME1600SD VME­
bus compatible module. 
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FEATURES 
• IEEE959 form factor 
• Parallel Interface/timer VLSI 

SCN6B230 

• Dual B-blt or one 16-blt 
bidirectional port 

• 24-blt programmable timer 
• Operates from + 5VDC voltage 

source 

• Compatible with SMVME1600SD 



Signetics Microsystems Products 

VMEbus Parallel Module 

SPECIFICATIONS 

CONFIGURATION 
DTB Slave using address lines 
AOI through A05 of VMEbus, 
D81(1). 
Provides MWAIT" signal upon 
asserting MCSO" until DTACK" 
is generated by the 
SCN68230. 
Interrupt is generated through 
MINTO for tho parallel port 
and on MINT1 for the timer. 

MECHANICAL 
Standard Singlo-Wide IEEE­
P959 expmwion module 

Width: 3.70 Inch 
Depth: 2.B5 inch 

ELECTRICAL 
Curront 

Typ. Max. 
+ 5.0VDC 150mA 200mA 

ENVIRONMENTAL 
Recommended temperature: 

Operating: O°C to 55°C 
ambient max. 

Nonoperating: -40°C to 85°C 
ambient max. 

ORDERING INFORMATION 

SMVME1620 

SMMAN1620 

SMVME1600 

SMMAN1600 

VMEbus Parallel 
Module 
Parallel Module User 
Manual 
VMEbus Quad 1/0 
Modulo 
VMEllw; Quad 1/0 
Modulo Usor Manual ----------------
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Product Specification (Brief) 

SMVME1620 
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Signetics 

Microsystems Products 

DESCRIPTION 
The VMEbus Central Processor Module 
is one of the high-performance building 
blocks in the Signetics Modular Board 
product family. It embodies, in a single 
module, an SCN68000 based computing 
function capable of supporting high­
speed data processing and control envi­
ronments. This module is ideally suited 
for a wide range of applications. As a 
ROM based, single board computer, it is 
usable in a standalone application re­
quiring no card cage or supporting mod­
ules. This provides the user with a com­
pact computing nucleus for dedicated 
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SMVME2000 
VMEbus CPU Module 
Product Specification (Brief) 

applications. The flexibility extends up­
ward to include memory management 
for use in more general purpose, disk­
based applications requiring multipro­
grammed/multitasking solutions. All lo­
cal I/O devices employ interrupt proto­
cols for programming ease and fast 
response. This module is designed utiliz­
ing multilayer printed circuit techniques 
with internal power and ground planes in 
order to minimize noise and provide a 
reliable, industrial-grade product. The 
Central Processor Module is easily con­
figured to support a wide variety of 
applications. 
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FEATURES 
• 8MHz SCN6BOOO 
• Optional memory management 

SCN68451 

• On-board memory: up to 4BKB 
ROM PROM EPROM 8KB RAM 

• Peripheral I/O ports: 2 RS-232 
SCN2681/1-parallel (SCN68230) 

• Programmable real time clock: 
24-bit timer 

• Seven levels of Interrupt 
• VMEbus compatible 



Signetics Mlcrosystems Products 

VMEbus CPU Module 

OPTIONAL MEMORY 
MANAGEMENT 

8-

Product Specification (Brief) 

SMVME2000 

68000 .--J ON·BOARD I 
CPU MEMORY 

Memory address translation and access pro­
tection are provided by the SCN68451 Mem­
ory Management Unit (MMU) for the entire 
addressing range 01 the SCN68000 CPU. The 
16-megabyte address range is partitioned into 
32 segments, where each segment can range 
from 256 bytes to 16 megabytes. The MMU 
can be bypassed lor applications where a 
single, continuous address space is more 
appropriate. 

I ADDRESS I 
DECODER t:f SERIAL t ~PORT A-RS232 

110 PORT B-RS232 

1 I 

J , 
MEMORY H PARAllEll- I-PORT A-TO PRINTER MANAGER 110 

CPU 
IN~~~~~~EI '--I TIMER I 
ir 
,,!I; 

The Processor Modulo is available with an 
SCN6BOOO 8MHz CPU. The CPU is conlig­
ured to lully support up to 1,537 individual 
interrupting devices. This conliguration will 
support the majority of tho applications requir­
ing high-performanco processing. 

II VMEbus ( 
AF01530S 

Central Processor Module 
ON-BOARD MEMORY 
The On-Board Memory is implemented as a 
local resource to-the SCN68000 CPU and, 
therelore, is protected Irom other VMEbus 
modules. Three pairs 01 sockets are provided. 
Each pair 01 sockets are 2B-pin JEDEC stan­
dard and have sufficient address and data 
lines lor 16K words maximum. VMEbus bat­
tery backup is selectable lor each socket pair 
to support CMOS RAMs and the user can 
select the memory timing to appropriately 
match the memory devices used. 

ADDRESS DECODER 
A decoder PROM selects the on-board re_ 
sources (Memory, Serinl 110, Parallel 110, 
Timer). The PROM is sockotod to allow the 
user the option 01 repositioning these devices 
in the address space. 

SPECIFICATIONS 

1/0 PORTS AND TIMER 
Two serial ports are provided and supported 
by RS-232 drivers and receivers. A Signetics 
SCN2681 DUART is employed. This device 
provides two independent, lull duplex, asyn­
chronous receiver/transmitter channels 
which are individually programmable lor oper­
ating mode, data format, and baud rates Irom 
50 to 38AK. 

A parallel port has been provided using an 
SCN68230 PIIT which is a general purpose, 
programmable parallel interface device. This 
interface is user conligurable to select up to 
16 bidirectional lines under local or external 
control. This port delaults to support a Cen­
tronics printer interface. The SCN68230 also 
provides the 24-bit programmable timer func­
tion. 

The timer is program selectable in numerous -
modes to provide flexible support as a real-

CONFIGURATION 
USAGE 
DIMENSIONS 
POWER 

DTB Master: A24, 016 

TEMPERATURE 
HUMIDITY 
CPU 
OPTIONS (static) 
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One (standalone); One or more per VMEbus card cage 
160mm x 233Amm 
2.5A typ (3.0A max) @ + 5VDC 
40mA typ (50mA max) @ + 12VDC 
20mA typ (30mA max) @. -12VDC 
O·C to 55·C operating 
8% to BO% non-condensing 
SCN68000 8MHz 
DTB REQUESTER: anyone 01 levels 1 through 4 
INT REQUESTER: anyone 01 levels 1 through 7 
INT HANDLER: all levels 1 through 7 
MEMORY: RAM/ROM, type, speed, standby 
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time clock and all 110 ports are implemented 
as local resources. 

SYSTEM INTERRUPTS 
The VMEbus CPU Module can respond to 
any or all 01 the seven priority levels 01 
incoming interrupts Irom the VMEbus and on­
board devices. 

ORDERING INFORMATION 
SMVME2000 VMEbus CPU Modulo 

SMVME2010 VMEbus CPU Modulo with 
memory managomont unit 

SMMAN3020 VMEbus CPU Modulo User 
Manual 



Signetics 

Mlcrosystems Products 

DESCRIPTION 
The SMVME21XX series of VMEbus 
Central Processor Modules ·are part of 
the high-performance building blocks in 
the Signetics Modular Board product 
family. The series is also the first of 
continuing generations of distributed 
,multiprocessing engines. The modules 
form a complete computing nucleus con­
sisting of SCN68000 MPU, SCN68451 
MMU, and instruction and data memory, 
as well as peripheral I/O and real-time 
clock. The hierarchical buses architec­
ture implemented within the modules 
·confines execution traffic to the local on­
board bus. This relieves the VME system 
bus of instruction and data manipulation 
traffic, thereby allowing multiple applica­
tion processors, not just intelligent liD 
processors, to run in parallel. The 
SMVME21XX series modules also pro­
vide some additional key features to 
support this class of multiprocessing. A 
VMEbus interrupt requester with dynam­
ic IRQ signal line selector and vector 
allows application tasks residing in dif­
ferent processors to communicate with 
each other signaling events and ex-
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SMVME21XX Series 
VMEbus Distributed 
Multiprocessing Engine 
Product Specification (Brief) 

changing messages. System interrupt 
handling can be localized or fully distrib­
uted between the application proces­
sors. Dual ported, master/slave opera­
tion of the modules allows messages, 
new instructions, and data to be directly 
written into the local memory without any 
intermediate buffering within global 
memory. A processor I.D.lFlag register 
is provided to allow distributed operating 
systems to identify the unit number of 
the processor during system initializa­
tion. 

The SMVME21 XX series of modules 
also provide many benefits for the more 
classical systems architectures as well; 
The large on-board memory provides a 
low latency path to memory allowing the 
user to extract the full performance of 
the SCN68000 MPU. The series not only 
provides lower total system costs by 
combining two boards into a single 
board, but also provides savings in VME­
bus slots. 

The modules are reliable, industrial­
grade products using multilayer printed 
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circuit boards with internal power and 
ground planes to minimize noise. 

FEATURES 
• Complete, self-contained 

computing nucleus 
• Master/slave VMEbus operation 
• Dual ported, on-board memory: 

128KB DRAM 
• SCN68000 MPU at 8MHz or 

10MHz 
• Optional SCN68451 for niemory 

management or protection 
• On-board VMEbus Interrupt 

requester to signal events and 
messages between processors 

• Process I.D.!Flag register for 
distributed operating systems 

• Four on-board' 28-pin ROM/ 
EPROM sockets for up to 128KB 
of operating system kernels 

• Two asynchronous RS-232 
communication ports: SCN2681 

• 24-blt real-time clock 



Signetics Mlcrosystems Products 

VMEbus Distributed Multiprocessing Engine 

THE MPU 
The processor module comes with an 
SCN68000 8MHz or 10MHz MPU. The mod­
ule is configured to fully support all interrupt 
levels and vectors, which makes it ideal for 
the majority of high-performance processing 
applications. 

OPTIONAL MEMORY 
MANAGEMENT 
An optional SCN68451 Memory Management 
Unit (MMU) provides address translation and 
access protection for the entire address 
range of the SCN6BOOO MPU. 

The MMU contains 32-segmont descriptors 
which can be usod to partition the 16MB 
address range into sogments containing from 
256 bytes to 16MB. The MMU can be by­
passed for applications where a single contin­
uous address spaco is more appropriate. 

1/0 PORTS AND TIMER 
The module has two serial ports supported by 
RS-232 drivers and receivers. An SCN2681 
DUART provides two independent, full du­
plex, asynchronous receiver/transmitter 
channels, individually programmable for oper­
ating mode, data format, and baud rates from 
50 to 38,400 baud. 

An SCN68230 PI/T provides the 24-bit pro­
grammable timer function. The timer is pro­
gram selectable in numerous modes to serve 
as a real-time clock. 

ON·BOARD MEMORY 
The 128KB dynamic RAM Is Implemented as 
a dual-accessed resourco. It can be ac­
cessed by the on-board MPU and via the 
VMEbus. A jumper-seloctable base address, 
for access from the VMEbus, is provided. The 
memory array is designed to accept 256K 
DRAM providing 512KB of on-board DRAM 
for future memory expansion. 
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Four JEDEC sockets provide up to 128KB of 
EPROM. The user can select the access time 
appropriate to the EPROM used. 

PROCESSOR I.D'/FLAG 
REGISTER 
The processor I.D.lFlag is an 8-bit, jumper­
selectable input port that can be read by the 
processor. During the initialization phase of a 
multiprocessor system, this information can 
be used to determine the unit number of the 
processor. The register can also be utilized 
for other purposes such as auto configuring 
software. 

VMEBUS INTERFACE 

Data Transfer Bus 
The modules provide a VMEbus master/ 
slave controller. On-board circuitry resolves 
deadlock situations that may occur. An A24, 
D16 master is capable of generating both 
A24 and A 16 supervisor and non-privileged 
address modifiers. 

Arbitration Bus 
The bus requester operating is jumper select­
able for release on request or release when 
done operating, as well as being operable on 
any of the four levels. 

Interrupt Bus 
The module series can respond to any or all 
seven VMEbus interrupt request lines, Inter­
rupt Handler 1 - 7 static. An Interrupt Re­
quester 1 - 7 dynamic is also provided where­
by software can select both the I RQ Signal 
line and the vector. 

EXCEPTION HANDLING 
All on-board interrupt sources are prioritized 
and vectored. AC FAIL and a front panel 
abort switch provide a level 7 auto vectored 
interrupt. Bus error can be generated from 
MMU faults, local bus time-out, or VMEbus 
errors. SYSFAIL circuitry is provided for both 
module diagnostics and broadcast to the 
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Product ~pecificatlon (Brief) 

SMVME21XX Series 

VMEbus, as well as for reception of SYSFAIL 
from other failed devices on the bus. Module 
reset is provided by both SYSRESET and a 
local reset from a front panel switch. 

SPECIFICATIONS 

Configuration 
DTB Master: A24, D16 ROR/RWD, NTSLT, 

RMW 
DTB Slave: A24, D16 (DRAM), NBLT, RMW 

IH 1 - 7 static 
IR 1 - 7 dynamic 

Usage 
One (standalone), one or more per VMEbus 

Dimensions 
160 x 233.4mm2 

Power 
+ 5VDC, 3.1 A max 
+ 12VDC, 50mA max 
-12VDC, 50mA max 

Operating Temperature 
O·C to 55·C 

Humidity 
10% to 90% non-condensing 

ORDERING INFORMATION 

SMVME2100 BMHz 68000/128KB DRAM 
CPU Module 

SMVME2101 10MHz 68000/128KB DRAM 
CPU Module 

SMVME2110 8M Hz 68000/128KB DRAM 
with MMU CPU Modulo 

SMVME2111 10MHz 68000/128KB DRAM 
with MMU CPU Module 

SMVME2120 8MHz 68000/5121<B DRAM 
CPU Module 

SMMAN21XX User Manual 



Signetics 

Microsystems Products 

DESCRIPTION 
The VMEbus Memory Module is one of 
the high-performance building blocks in 
the Signetics Modular Board product 
family. It provides, in a single module, 
256KB/1MB bytes of dynamic random 
access memory plus parity protection. 
This module was specifically designed to 
support B-bit, l6-bit, and 32-bit data 
transfers automatically. This feature al­
lows total software flexibility in mixed 
CPU systems and negates the need to 
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SMVME31XX 
VMEbus 256KB/1MB lVIemory 
Module 
Product Specification (Brief) 

replace memory modules in future sys­
tem upgrades. 

The Memory Module employs modern 
multilayer, printed circuit techniques with 
internal power and ground planes in 
order to minimize noise and provide a 
reliable, industrial-grade product. 

FEATURES 
• Large Capacity 256/1024KB plus 

parity 
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• Flexible data widths 
- Supports 8-, 16-, and 32-bit 

transfers 

• Protection mechanisms 
- Selectable for supervisor 

access only 

• Modern architecture 
- Supports 2-way Interleaving 

• VMEbus compatible 



Signetlcs Microsystems Products Product Specification (Brief) 

VMEbus 256KB/1MB Memory Module SMVME31XX 

MEMORY ARRAY AND PARITY 
The 256KB/l024KB of dynamic RAM are 
partitioned into four 64KB/256KB arrays. Par­
ity is generated or checked whenever an 
array is accessed ·on an array by array basis. 
In the DB mode (byte transfer) only the 
appropriate array is accessed. In the D16 
mode (word transfer) only the appropriate 
array pair is accessed. In the D32 mode (long 
word transfer) all arrays are accessed. In 
every case, the data by to from the accessed 
array is interfaced to its appropriate byte slot 
on the VMEbus data linos. Any parity error 
encountered will result in a bus error (BERR) 
being retumed· to 1110 mastor. 

PROTECTION MECHANISMS 
In order to support protected software meth· 
odologies, the usor may select the supervisor 
only mode of opmation. In this mode the 
module can only 1>0 accessed when the 
VMEbus addross modifier field indicates a 
supervisor is initiating the access. All non­
supervisor accesses will result in a bus error 
(BERR) return. The Memory Module may 
alternately be selected to the supervisor-user 
mode of access. In this mode the Memory 
Module will respond to either a supervisor or 
a user initiated access. 

INTERLEAVING 
The user may select 2-way interleaving in 
either the D16 or D32 mode. The effect of 
interleaving is to decrease the effective mem­
ory cycle time. Interleaving can provide a 
50% to 100% memory throughput improve­
ment depending on tho application. The inter­
leave is accomplished by stoering sequential 
memory accesses to pair~; of Memory Mod­
ules on an alternating I>W;i5. This allows a 
master (processor or DMA dovico) access to 
one of the module pairs while the other 
module is completing tho present cycle and 
performing refresh. This feature requires 
Memory Modules using this mode to exist in 
pairs. The Memory Module is selectable for 
either D16 or D32 operation which is included 
specifically for the interle;iving mode. Other 
Memory Modules residing in the VMEbus 
card cage which do not have the interleaving 
mode enabled are not affected. 
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SPECIFICATIONS 
CONFIGURATION 
USAGE 
DIMENSIONS 
POWER 
TEMPERATURE 
HUMIDITY 
SPEED 
ERROR 
OPTIONS (static) 

ADDRESS BLOCK 

VMEbuS 

Memory Module 

DTB Slave: A24, DB, D16, D32 
One or more per VMEbus card cage 
160mm x 233.4mm 
3.1A typ (4.0A max) @ +5VDC 
O°C to 55°C operating 
8% to 80% non-condensing 
195ns WRITE, 265ns READ, 340ns cycle 
BUS ERROR (BERR) on parity fail 
ACCESS: SUPV only/SUPV-USER 
ADDRESS BLOCK: 256KB boundaries 
Interleave: non/2-way 
MODE: D16/D32 

"forces" a refresh by self-initiating a rolresh 
The Memory Module provides user selection 
on any 256KBI 1 024KB boundary in the 
16MB address space. 

cycle. . 

ORDERING INFORMATION 
SMVME3100 VMEbus 2561(13 Memory 

Module REFRESH LOGIC 
The memory arrays are refreshed in one of 
two modes. The primary mode is to perform a 
refresh immediately after a memory access 
cycle (often referred to as "hidden refresh"). 
In the backup mode, if no memory access 
occurs for 8 microseconds, the module then 
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SMVME3110 VMEbus 1 MB Momory 
Module 

SMMAN31XX VMEbus 256KB/lMB Memo­
ry Module User Guide 

• 



Signetics 

Mlcrosystems Products 

DESCRIPTION 
The SMVME3300 Memory Module is 
one of the high-performance building 
blocks in Signetics' Modular Board prod­
uct family, with a 512KB capacity. It 
provides two arrays of eight JEDEC 
sockets for RAM, ROM or EPROM. 
Since each array may contain a different 
type of memory, the access-time can be 
adjusted, in steps of 62.5ns, to that 
required for the memory in use. Further, 
an address field is available for each 
array and the address range can be 
adapted according to the device used. 
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SMVME3300 
VMEbus RAM, ROM and 
EPROM Module 
Product Specification (Srlef) 

An external battery backup may be con­
nected when using CMOS RAM. BERR 
is generated when an illegal access 
occurs. 

The SMVME3300 recognizes the ad­
dress modifier signals of the VMEbus. 
Address modifier codes are jumper 
selectable. 

The SMVME3300 is a reliable industrial 
standard product using modern multilay­
er, printed circuit techniques with inter­
nal power and ground planes to mini­
mize noise. 
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FEATURES 
• Sockets for RAM, FlOM and 

EPROM . 
• Two arrays of eight JEDEC 

sockets 
• Large capacity: up to 512KB 
• DTACK adjustment (per array) 
• Selectable write-protect function 

(per array) 
• Suitable for many types of 

memory 
• Battery backup capability for 

CMOS memory 
• VMEbus compatible 



Signetics Microsystems Products 

VMEbus RAM, ROM and EPROM Module 

ADDRESS DECODER 
The capacity of each memory can be from 
2KB to 32KB; consequently, the address 
decoder has a corresponding address range 
for each socket array. 

DTACK LOGIC 
The DTACK timing of each array is variable. 
This allows the access time to be selected to 
suit the device. The DTACK timing is derived 
from the system clock of the system control­
ler and can be adjusted in 62.5ns steps to a 
maximum of 875ns, via a jumper field. 

ADDRESS MODIFIER 
An FPLA decodes the address modifier sig­
nals of the VMEbus, giving the option to 
install a new set of modifiers. For each array, 
8 modifiers can be selected via jumpers 
(seven selectable modifiers and one "don't 
care"). 

SPECIFICATIONS 

Configuration 
DTB Slave: A24, D16 

Usage 
One or more per VMEbus card cage 

Dimensions 
160 x 233.4mm2 

Power 
+ 5VDC, 1.5A max (with empty memory 
sockets) 

Operating Temperature Range 
O'C to 55'C 

Humidity 
10% to 90%, non·condensing 
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PROTECTION 
To prevent software errors causing a 'write' 
to a read-only memory, the user may select a 
write-protect function. If such an error occurs, 
a bus error (BERR) instead of a DTACK 
signal will be sent. The BERR signal is also 
generated when the memory is accessed in 
D32 (long-word)· mode. 

BATTERY BACKUP 
External battery backup can be provided 
for CMOS memories. 

SOCKET CONFIGURATION 
Any memory with JEDEC pinning can be used 
by inserting appropriate jumpers. 

ORDERING INFORMATION 
SMVME3300 RAM, ROM, EPROM Module 

SMMAN3300 RAM, ROM, EPROM User 
Manual 

Speed 
Device dependent 
Access time: 875ns (max), in steps of 62.5ns 

Error 
Bus error (BERR) on write-protect 
Violation and long-word access 

Battery Backup 
External via VMEbus 

Address Modifier 
Enable/disable 
Seven selectable modifiers 
Programmable via FPLA 

Address Decoder 
Variable memory boundaries 
Selectable start address 
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Product Specification (Brief) 

SMVME3300 

• 



Signetics· 

Microsystems Products 

DESCRIPTION 
The VMEbus Disk Controller Module is 
another addition to the high-perfor­
mance building blocks in the Signetics 
Modular Board product family. It con­
tains in a single module, a high-speed 
microprocessor supervised disk control­
ler which interfaces to the industry's 
most popular hard and floppy disk 
drives. The Disk Controller Module pro­
vides a high-performance data channel 
between multiple disk drives and the 
VMEbus system main memory. Intended 
as an intelligent peripheral interface, the 
Disk Controller includes a straightfor-
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SMVME4300 
VMEbus Disk Controller Module 
Product Specification (Brief) 

ward, high-level interface to the system 
software by utilizing device control block 
(DCB) and direct memory access (DMA) 
protocols. Designed utilizing multilayer 
printed circuit techniques with internal 
power and ground planes to minimize 
noise, the Signetics Disk Controller Mod­
ule provides a reliable, industrial-grade 
product. 

FEATURES 
• Mixed media mass storage 

control 
- Supports up to four 
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S1'4 in. and 8 in. Winchester and 
floppy disk drives per module 

• Bus master DMA between main 
memory and disk drives 
controlled by an on-board 
Signetics 8X30S bipolar 
microprocessor 

• Flexible formats 
- IBM standard or user defined 

• Error recovery mechanisms 
- Error correction and detection 

built in 
• VMEbus compatible 



Signetics Mlcrosystems Products Product Specification (Brief) 

VMEbus Disk Controller Module SMVME4300 

MICROCONTROLLER 
Intelligence for the Disk Controller Module is 
provided by a Signetics 8X305 low-power 
Schottky microcontroller operating at 200ns 
per instruction. The 8X305 and associated 
support devices provide all data handling, 
DMA, disk drive, and error correction and 
control functions. 

DISK DRIVE INTERFACE 
Up to four disk drives in mixed configuration 
are supported. Of the four drives, up to two 
drives can be Winchester type 5Y4 in. or 8 in. 
hard disks. Floppy drives, 5Y4 in. or 8 in. 
single or double density, single or double 
sided are supported in any mix but hard 
drives can only be mixed if they provide the 
same data transfer rate. 

All head positioning (up to 1024 cylinders/ 
drive) and head selection (up to 16 heads/ 
drive) are automatically provided by the Disk 
Controller in response to a high· level com­
mand from the VMEbus system software. 
Serial data rates up to 8Mb/sec are support­
ed. 

DATA INTERFACE 
Data is automatically transferred between any 
of the four disk drives and main memory for 
read and write operations. The read/write 
buffers may be located anywhere in the 16 
megabyte main memory address space. 
Transfers can occur in the word (16-bit) or 
byte (8-bit) mode with odd byte boundary 
discontinuities automatically compensated 
for. Data is transferred diroctly for floppy type 
disks and buffered for hard disks in a 1024 
byte on-board buffer. Multiplo sector read/ 
write is supported with nutomatic head 
switching and cylinder po"illoning as neces­
sary. 

ERROR DETECTION 
CORRECTION 
The user may choose either CRC-16 or 
ECC-32 to provide data integrity validation. 
For CRC-16 a data error will be flagged and 
status returned to the system software. For 
ECC-32, burst errors of up to 11 bits/sector 
are automatically corrected and indicated in 
the return status. at the completion of the 
operation. 
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CLOCK 

DISK CONTROLLER MODULE 

SPECIFICATIONS 

CONFIGURATION 

USAGE 
DIMENSIONS 
POWER 

TEMPERATURE 
HUMIDITY 
MICRO­
CONTROLLER 
DRIVE 
INTERFACE 

SERIAL DATA 
RATE 
OPTIONS (static) 

- DTB Master: A24, D16 
DTB Slave: A24, 08 

- One or more per VMEbus card cage 
- 160mm x 233.4mm 
- 2.6A typ (3.0A max) @ + 5VDC 
- 20mA typ (30mA max) @ + 12VDC 
- 20mA typ (30mA max) @ -12VDC 
- O°C to 55°C operating 
- 8% to 80%. non-condensing 
- 8X305 5MHz 

- Floppy Disk: Shugart 800, 850, 400, 450, 460 

- Hard Disk: Shugart 1000, 600 
Seagate ST506/512 
Quantum Q 2000 

- 8Mb/sec (max) 

- DTB requester anyone of levels 1 through 4 
INT requester anyone of levels 1 through 7 
Module address: 2KB boundaries 

COMMAND SET ORDERING INFORMATION 

Af01540S 

Read sector(s) with overlapped seek 
Write sector(s) with overlapped seek 
Write deleted data 

SMVME4300 VMEbus Disk Controller 
Module 

Format a track 
Read a track 
Restore and Recalibrate (to track 0) 
Read record ID 
Read sector (transparently) 
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SMMAN3040 VMEbus Disk Controller 
Module User Manual 
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DESCRIPTION 
The SMVME5100 4-channel Asynchro­
nous Communication Module is one of 
the high-performance building blocks in 
the Signetics Modular Board product 
family. It provides four universal data 
communication lines capable of handling 
a variety of asynchronous communica­
tion protocols. 

The board contains two SCN68681 
DUARTs to handle four asynchronous 
data communication lines. These 
DUARTs are software programmable for 
full or half duplex data transfers, trans­
mission speed, character length and 
parity. 

Each line is RS-232 compatible. The 
SMVME5100 provides an additional iso-
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SMVME5100j5101 
Asynchronous Cpmmunication 
Module I 

Product Specification (Brief) 

lated RS-422 interface for use in multi­
drop lines or for use in industrial environ­
ments. 

A full modem interface is provided to 
connect any type of asynchronous mo­
dem. Interface circuits are available to 
communicate with auto-answering mo­
dems. 

The 1/0 devices employ interrupt proto­
cols for programming ease and fast 
response. 

This module is designed utilizing multi­
layer printed circuit techniques with in­
ternal power and ground planes in order 
to minimize noise and provide a reliable, 
industrial-grade product. 
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FEATURES 
• Four Independent full duplex 

channels of asynchronous 
communications using SCN68681 

• RS-232/V.24 with full modem 
Interface and Isolated 
RS-422/V.11 multidrop 
configuration 

• Programmable by channel 
- Baud .rates 50 to 38.4K baud 
- Data formats 
- Channel mode 

• Two general purpose 16-blt 
timers 

• Quadruple buffered receiver data 
registers· 

• VMEbus compatible 
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Asynchronous Communication Module 

VMEbus INTERFACE 

DATA TRANSFER BUS 
The SMVME5100/5101 is an A16, DB DTB 
slave. The board can be located on any 12B­
by1e boundary within the 64KB VMEbus Short 
Address Space. 

PRIVILEGED ACCESS 
The SMVME5100/5101 can be placed in 
either the Supervisor Only Short Address 
Space, or the Non-Privileged Short Address 
Space. Selection is static via jumpers. 

INTERRUPT REQUESTER 
A single interrupt requester may be connect­
ed to any one of seven VMEbus interrupt 
request lines IRQ1 - IRQ7 via jumpers. Two 
interrupt vectors, one per SCN6B6B1, are 
provided which are activated upon the occur­
rence 01 anyone of eight events per DUART. 
An interrupt mask register, interrupt status 
register and auxiliary control register are pro­
vided by each DUART. Interrupt capability 
upon change-ol-state 01 the modem interface 
signals is also provided. 

EXCEPTION HANDLING 
Bus error is generated upon illegal accesses, 
D16 and D32. SYSRESET initializes the 
DUARTs. Uninitialized interrupt vector $OF is 
placed into the interrupt vector register. SYS­
FAIL disables RS-422 drivers on the 
SMVME5101 only. 

SERIAL PORTS 
The serial ports are implemented using two 
SCN6B6B1 DUARTs. 

GENERAL 
Each DUART provides a dual full duplex 
asynchronous receiver/transmitter. Each re­
ceiver is quadruple buffered. Automatic wake­
up mode is provided for multidrop applica­
tions. Line-break detection and generation 
are provided per channel. A multifunction 
programmable 16-bit timer/counter is also 
provided by each DUART. 

PROGRAMMABLE DATA FORMATS 
Five to eight data bits plus parity are software 
programmable. Odd, even, or no parity is 
selectable as well as 1, 1.5 or 2 stops bits. 

PROGRAMMABLE BAUD RATE 
Is selectable lor each receiver and transmitter 
separately. Selection can be made Irom 1 B 
lixed rates ranging from 50 to 3B.4K baud or 
derived from the internal counter/timer. 

PROGRAMMABLE CHANNEL MODES 
Can be selected to be full duplex, half duplex, 
auto echo, or local and/or remote loopback. 
CCITT modem test loop circuitry and indica­
tors are provided. 

DATA COM ERRORS 
Parity, framing, false start bit and overrun 
errors are detected and reported. Line-break 
detection and generation are also provided. 

FULL MODEM INTERFACE 
The SMVME51 00/51 01 provides all the nec­
essary circuits to interface with most asyn­
chronous modems as well as auto-answering 
types. In addition to the standard RS-232 
Transmit and Receive Data Lines, Request to 
Send, Clear to Send, Data Set Ready, Data 

SPECIFICATIONS 
CONFIGURATION 
USAGE 
DIMENSIONS 

DTB Slave I/O, A15, DB (odd by1e) 
one or more per VMEbus 

POWER REQUIREMENTS 

TEMPERATURE 
HUMIDITY 
SPEED 

ERROR 

OPTIONS (status) 

ORDERING INFORMATION 

160 x 233.4mm 
+ 5VDC: 2.1 A typ., 3.0A max. 
+12VDC: 0.2A typ., 0.25A max. 
-12VDC: 0.2A typ., 0.25A max. 
O·C to 55·C operating 
10% to 90% non-condensing 
1 DDDnsec WRITE 
1100nsec READ 
1100nsec Interrupt 
Bus Error on long-word (LWORD = low, or DSO 
and DSI = low) 
Access: SUPV + SUPV/USER 
Module address: 12B by1e boundaries 
INT requester on any of the seven levels 

SMVME5100 4-Channel Asynchronous RS-232/RS-422 
SMVME5101 4-Channel Asynchronous RS-232 
SMMAN510x 4-Channel Asynchronous Communication Module User Manual 
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Carrier Detect, Connect Data Set to Line, 
Calling Indicator, Test Loops 2 and 3 and 
Test Indicator signals are provided per chan­
nel. Handshaking is performed automatically 
and input circuits can be programmed to 
generate interrupts. 

SMVME5101 
The SMVME5101 provides four RS-232 
channels with all of the above features. 
These circuits are implemented on the de­
signer defined pins of the J2/P2 VMEbus 
connector. 

SMVME5100 
The SMVME5100 provides four RS-232 
channels with all of the above features plus 
the following features: 

ISOLATED RS-422 
Four channels 01 optically isolated RS-422 
circuits are implemented on two 9-pin D-shell 
connectors on the front panel of the board. 
The design is suitable for use in multidrop 
applications or industrial environments. 

INTERFACE TYPE SELECTION 
Is performed by jumpers per channel. 

TRANSMITTER DISABLING 
Can be performed under software control by 
RTS, or SYSFAIL can force off all transmit­
ters. 

LOCAL COPY 
In half duplex or multidrop connectors tho 
receivers can be tied to their respectivo 
transmitters by jumper selection. 
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DESCRIPTION 
The Signetics SMVME9100 Evaluation 
Kit is a fully integrated VMEbus comput­
ing nucleus. The SMVME9100 comes 
fully assembled and tested, saving you 
hours of system integration time trying to 
bring up your system. All boards are 
pre configured to work together as a 
system that is capable of running the 
firmware provided. Only a power supply 
and power cable are needed to com­
plete the system. All cabling and miscel­
laneous hardware are included when the 
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SMVME9100 
VMEbus Evaluation Kit 
Product Specification (Brief) 

optional SMVME0400 Power Supply is 
purchased, which eliminates the need to 
hunt through catalogs or wait on delivery 
for that one missing piece. Simply apply 
power, attach a CRT terminal, and you 
are up and running. 

The SMVME9100 is ideal for low-cost 
evaluation of the VMEbus, Signetics 
VMEbus boards and Signetics software. 
If you need 68000 development system 
capability or wish to evaluate our intelli­
gent multiple disk controller, then add 
the SMVME9110 option. 
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FEATURES 
• Low-cost Evaluation of the 

VMEbus and Signetics VMEbus 
products 

• Everything you need to get a 
fast start on VME 

• Fully integrated and ready to run 
hardware and software 

• Expandable to form a low-cost 
resident development system 
with the addition of the 
SMVME9110 
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VMEbus Evaluation Kit SMVME9100 

SMVME 9100 SMVME 9110 POWER SUPPLY 
EVALUATION KIT DISK PLUS CP/M 68 K OPTION 

OPTION ,-----------------,-------,------, 
I I I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I I 1__ _L ______ ~ 

THE HARDWARE 

C"' TERMINAL 

The hardware is shipped in a pre configured 
format. There are no jumpers to set, no 
PROMs to burn, and only an optional power 
supply and power cablo to buy. The following 
items are preassemblod and included in the 
kit. 

CPU BOARD 
The powerful and floxible SMVME2000 
single-board comput'" foa tures the 8MHz 
SCN68000 MPU, SCN?lif[ t DUART config­
ured for two RS-2:l2 cI""Hlols, SCN68230 
configured as a real-timo <:1, ",I<, a Centronics 
parallel printer interfaco, ,,,,,I :;ix 28-pin uni­
vorsal memory sockots. "1 III I board is precon­
figured for the pROBE·tiBl( Debug Monitor 
and pSOS-68K Real-Timo Executive. 

DYNAMIC RAM BOARD 
Tho board provides 256KB of DRAM plus 
byte parity. It features dynamic 8-, 16- and 32-
bit data and two-way interleaving. It is precon­
figured for use with the pROBE-68K Debug 
Monitor and pSOS-68K; the memory access 
protection mechanism is preset for both su­
pervisor and user access. 

SYSTEM CONTROLLER BOARD 
Provides VMEbus arbitration, power and re­
start circuitry, system reset function, system 

ORDERING INFORMATION 

Evaluation Kit 

HOST 
COMPUTER 

clocks, and a watchdog timer monitoring the 
data transfer bus transactions. 

CARD CAGE 
Full 19 in. rack-mount Eurocard chassis in­
cludes a 9-slot P1 backplane, preinstalled 
card guides for the VMEbus slots, and the 
optional power supply. Power connectors are 
included for attachment of user-supplied 
power supply. 

CABLING AND HARDWARE 
All necessary cables (except the power ca­
ble) and miscellaneous hardware are includ­
ed. One RS-232 cable is designed to attach 
to a CRT terminal and the second is designed 
to attach to a foreign host for downloading of 
"S" records. 

OPTIONAL POWER SUPPLY 
The SMVME0400 Power Supply is an option­
al accessory that plugs into the SMVME91 00. 
Featuring 30A at + 5V, 3A at + 12V and 1 A at 
-12V, it also includes power fail circuitry, a 
power cable, and a wire harness to the 
SMVME9100's backplane. 

SMVME9100 
SMVME9110 

SMVME0400 

Disk Controller plus CP/M-68K on both 8 in. single-sided single 
density diskettes and 51,14 in. double-sided double density diskettes 
250W Power Supply Option 
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SOFTWARE 
The software provided has already been 
preconfigured to run on the above hardware 
and includes the pROBE-68K Debug Monitor 
and pSOS-68K Real-Time Executive. 

pROBE-68K DEBUG MONITOR 
An evaluation copy of this debugging tool, 
system monitor, and performance analysis 
tool is ROM-resident and features high· laval 
debug commands, single-line assemblor/di­
sassembler, virtual terminal capability, broak­
points, memory/register, display/a I tor, pro· 
gram download and more. 

pSOS-68K REAL-TIME 
EXECUTIVE 
An evaluation copy of the Siynutics fast and 
efficient real·time kernal is also included. 
pSOS features high·speed interrupt response 
and task switching, ROM·based plug·in sili· 
can operation system requiring no sysgen, 
hardware independent 1/0, process manage· 
ment, memory management, message and 
event management, real·time clock services 
and more. 
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DESCRIPTION 
pSOS-68K is a real-time, multitasking 
operating system nucleus for the 
Signetics SCN68000 CPU. pSOS, which 
stands for plug-in Silicon Operating Sys­
tem, is a pioneering product in state-of­
the-art silicon software. Its plug-in modu­
larity, simplicity of interface, and ease of 
use, represent a ne"'{ direction in soft­
ware components comparable to that 
achieved with LSI technology in hard­
ware designs. 

pSOS is shippable in silicon, and may be 
used much like a floating point coproc­
essor. Alternatively, in order to conserve 
PROM space and to allow flexibility for 
diverse ·.system configurations, pSOS 
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Real-Time, Multitasking, 
Operating System Kernel 
Product Specification (Brief) 

can be provided in loadable, object form 
which can be plugged in as the execu­
tive module in the user's software. pSOS 
is self-configuring, position-independent, 
and requires no modification, compi­
lation, or linking. Hence, it can be 
used with any development system 
and implementation language. This is in 
contradistinction to competitive products 
which are offered in source language 
form, and thus demand language syn­
tactic compatibility on the user's devel­
opment system, and usually require ex­
tensive modifications. With pSOS-68K, 
the user can concentrate solely on his 
own software. 
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FEATURES 
• High-speed context switch and 

interrupt response 

• Plug-in, silicon operating system 
• Usable with any development 

system/language 
• Easy-to-use Interface through 

user traps 

• Compact, efficient 
architecture - only 5KB 

• Hardware configuration-
independent 

• Device-independent I/O 
• No sysgen required 
• Run-time protection mechanisms 
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pSOS-68K is extremely compact and modu­
lar, requiring only 5KB of code space. Includ­
ed among its many features are hierarchical 
processes with run-time protection mech­
anisms, named objects, and position-inde­
pendent code_ 

In addition to its novel, silicon-based technol­
ogy, pSOS is uniquely versatile. It is excellent 
as a fast, multitasking executive in real-time, 
ROM-based applications. Moreover, pSOS-
68K can serve as the as kernel and 1/0 
supervisor in memory-mapped, disk-based, 
real-time systems. pSOS allows easy, modu­
lar customization for any MMU hardware_ 
Since pSOS was designed to be independent 
of any specific hardware configuration, it is an 
extremely useful product for both the compo­
nent designer and boards designer. pSOS 
offers an efficient, compact, and manageable 
building block for industrial control, advanced 
office and graphics work stations, data-base 
machines, and other S68000 applications. 

FUNCTIONAL OVERVIEW 
pSOS-68K constitutes a layer of supervisory 
software around the SCN68000 CPU. Its rich 
feature set and simple interface encourage 
an efficient, structured application design, 
and improve productivity through reduced 
design and debugging efforts. 

The user application is partitioned into logical­
ly concurrent procosses. Related processes 
can be grouped, forming protected sub­
branches in the proc~ss tree. pSOS sched­
ules and allocatos rosources between pro­
cesses, and suporviso:; asynchronous pro­
cessing. Processes aTO scheduled by priority; 
equal priority procosso:; aro round-robined by 
time-slice. 

User processes and 1/0 dlivors interface with 
pSOS-68K via the usor trap S68000 instruc­
tions which comprise tho kernel service calls 
and 1/0 supervisor calls. 

Kernel Service Requests 
The rich set of kernel calls serve five groups 
of functions. 

Process Management 
The first group of service calls allow dynamic 
creation and deletion, prioritization, and con­
trol of processes. 

Memory Management 
These calls perform dynamic memory alloca­
tion and reclamation. An efficient and en­
hanced first-fit allocation algorithm manages 
up to two user-specified regions - on-board 
and off-board RAM. This service group is 
designed to be replaceable to work with any 
MMU, including the Signetics SCN68451. All 
MMU-related changes are localized to these 
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nine calls; no other changes to pSOS are 
required or recommended. The As­
sign_segment service switches memory 
segments between processes, providing an 
efficient method of exchanging large data 
blocks. 

Interprocess Communication 
This group of primitives allow processes to 
communicate, synchronize, and effect mutual 
exclusion, and thus perform crucial services 
in a multitasking environment. The Message 
Buffer facilities provided are efficient and 
mUltipurpose. Request/send_messages, for 
example, supplant PIV semaphore primitives 
and, moreover, allow reclamation of re­
source-related mossages upon asynchronous 
process deletions. Messages aro routed via 
exchanges which provide offectivo N-process 
to M-process communications. Queuing is 
user selectable and Mo:;sages can be placed 
in either a priority or FIFO quoue. A "Jam 
message" (Jam_x) diroctive allows an im­
portant message to bo placed at the top of 
the queue. 

Time-base Management 
If Real-Time Clock (RTC) hardware is includ­
ed, time-base servico:; provide a real-time 
clock, allow process os to pause for specified 
periods, and provide timoout options to other 
kernel services such a:; Request_message 
and Allocate_memory calls. 

Miscellaneous 
The RETI call allows Intorrupt Service rou­
tines and Privileged procosses, respectively, 
to invoke a pSOS dispatch cycle. 

1/0 Supervisor Requests 
The pSOS 1/0 Supervisor imposes a logical, 
device-independent structure on user provid­
ed device drivers. 1/0 requests are made via 
standard calls to the 1/0 Supervisor, employ­
ing logical device numbers. Each device driv­
er must present six procedures, some of 
which may be simply null or error returns. 1/0 
operations are designed for efficiency, and 
require no lengthy request blocks. Moreover, 
highly time-critical 1/0 can be. performed 
outside the 1/0 Supervisor, using Interpro­
cess Communication services between the 
Interrupt Service routines and the Servicing 
processes. 

BUILDING AN APPLICATION 
pSOS-68K is uniquely versatile and easy to 
use. Figure 1 depicts the components in a 
typical application, where dashed lines sug­
gest data connectivity, and solid arrows indi­
cate action flow paths. 
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Table 1. SERVICE AND 1/0 CALLS 

PROCESS MANAGEMENT 
Spawn_process 
Activate _process 
Delete _process 
Identify_process 
Suspend_process 
Resume _process 
Get_process_priority 

MEMORY MANAGEMENT 
Allocate _segment 
Free_segment 
Assign_segment 
Attach_section' 
Detach _section'" 
Lock_section' 
Unlock_section' 
Load_process_ to_ MMU' 
Log_to_phys_address_xlate' 

MESSAGE/EVENT MANAGEMENT 
Create _exchange 
Delete_exchange 
Attach _exchange 
Send_message 
Jam x -
Request_message 
Signal_process event 
Wait_event 

REAL-TIME CLOCK SERVICES 
Announce_ tick 
Pause 
Set_ time_ of_day 
Get_ time - of day 

INTERRUPT HANDLING 
Ret_from_interrupt 

I/O MANAGEMENT 
Device init -
Device_open 
Device _close 
Device _read 
Device_ write 
Device_control 

, For MMU implementation only. 

User software consists of two types of ob­
jects - Processes and 1/0 drivers. A small 
Configuration Table supplies all hardware and 
application-dependent parameters to pSOS, 
including address and size of free RAM, RTC 
frequency, number and location of 1/0 driv­
ers, and the user Root_process descriptor. 

Prior to calling the pSOS initializer, the follow­
ing modules must be memory resident: pSOS, 
Configuration Table, Root_process, and De­
vice drivers. Some or all of these modules 
may be ROM'ed or boot-loaded. Similarly, the 
Vector page may be ROM'ed or initialized by 
a small Bootprom monitor to point to the 
kernel entries and user interrupt handlers. 
The reset procedure then branches to the 

• 
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CONFIGURATION 
TABLE 

Figure 1. pSOS Application Components 

pSOS initializer with a pointer to Configuration 
Table. Per the Configuration parameters, the 
initializer carves a kernel data segment from 
the free RAM area, and sets up its data and 
list structures. The Init_procedure in each 
Device driver is then calied in turn, which 
resets the Device and initializes its data area 

for itself, if necessary. The kernel initializer 
then calls a routino which siZes up the re­
maining unused RAM and sets up the Memo­
ry Manager. 

The last initialization step activates the user 
Root_process, whose responsibility it is to 

SPECIFICATIONS 

HARDWARE REQUIREMENTS 

STANDARD MODULES 

DOCUMENTATION 

OTHER 

PART NUMBER' 
SMSFTBOOO 
SMSFTB001 
SMSFTB002 
SMSFT8003 

SHIPPING MEDIA OPTIONS" 

- Memory: 5KB code, 512 bytes data minimum 
- Real-Time Clock: Recommended 
- pSOS Kernel with Memory Manager (unmapped) 
- 1/0 Supervisor 
- Exception loggerlreporter (virtual console) 
- pSOS-6BK Real-Time Multitasking Executive User's 

Manual 
- Maximum interrupt latency, 231's (BMHz) 
- Maximum process switch, 1 BOl's (BMHz) 
- 23 entry jump table replaces sysgen requirement 

PRODUCT DESCRIPTION 
Five copies pSOS Object Code 
100 copies pSOS Object Code 
Unlimited copies pSOS Object Code 
Unlimited copies pSOS Object Code and Source 
Code - 6BOOO Assembler Syntax 

Two 2764 PROMs, h in. magnetic tape, 800 bpi for VAX-11 computers, VMS operating 
system. 

·Requires Signed Software License Agreement. 
*"'Please specify part number. 
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VECTOR PAGE 

pSOS 

CONFIGURATION 

1/0 DRIVERS 

ROOT.PRoe. 

· · · PROCESS.Z 

I/O.VAR/BUF ... 
SYS.DATA 1 

· ~ · 
FREE$PQOL 

· · ... 
SAMPLE MEMORY LAYOUT 

spawn, initialize, and activate all user pro­
cesses needed at startup time. Thereafter, 
processes communicate with each other, 
spawn offspring processos, share resources, 
and perform 1/0, through the rich set of 
pSOS services. 
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DESCRIPTION 
pROBE-68K is a comprehensive, sys­
tem-wide, debug and performance anal­
ysis tool for any Signetics VMEbus 
based systems running under the pSOS-
68K Real-Time Multitasking operating 
system. pROBE-68K is an ideal debug 
tool for system integration and develop­
ment, as well as a system performance 
monitor and measuring device for an 
already operational system. 

pROBE-68K is offered as an option with 
the pSOS-68K operating system. As a 
debug tool pROBE-68K takes full advan­
tage of its knowledge of the pSOS-68K 
operating environment, principles, and 
data structures which can be especially 
helpful in debugging even the most com­
plex user applications. As a performance 
measurement device pROBE-68K can 
perform such tasks as compiling actual 
operational statistics which aid in the 
location of system bottlenecks and 
which help to enhance and fine tune 
system performance. 
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pROBE-68K provides five categories of 
command functionality to offer the user 
complete control of the debuglmonitor 
environment. Monitor-type commands 
permit memory and registers to be dis­
played and altered, handle most down­
load routines, and assemble and disas­
semble code. Execution control com­
mands control single stepping and both 
instruction and pSOS-68K related event 
breakpoints, such as process state 
changes, memory request, etc. pSOS-
68K query commands produce format­
ted displays of status information on key 
system resources such as available 
memory, user processes, message ex­
changes, etc. pSOS-68K system service 
call commands may be invoked by 
pROBE-68K to manipulate, isolate, or 
simulate system execution and activity. 
Profile commands enable selective com­
pilation of statistics on system parame­
ters, resource utilization, and efficiency 
and throughput. This combination of 
commands helps make pROBE-68K a 
superior and very functional debugger. 
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FEATURES 
• Enhanced, comprehensive 

debugger & performance analysis 
tool 

• Designed to work in conjunction 
with pSOS-68K Real-Time 
Multitasking operating system 

• Supports breakpOints on 
instructions, kernel and 1/0 calls, 
state changes and pSOS-68K 
events 

• User friendly command set 
• Command set allows access to 

all VMEbus 1/0, control and 
memory facilities and the full 
16MB address range of the 
SCN68000 

• Single-line assembler and 
disassembler for instruction 
modification 

• Permits queries of key system 
resources and status 
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SUMMARY OF PROBE-68K 
COMMANDS 
EC Evaluate Constant 
HO Host Communication 

(Transparent Mode) 
DL Download from Host 
OM Display Memory 
PM Patch Memory 
FM Fill Memory 
01 Disassemble Memory 
AS In-Line Assembly (Mnemonic Patch) 
DR Display Registers 
PR Patch Register(s) 
OF Display Offset Registers 
PF Patch Offset Register(s) 
GO Start Execution 
ST Single Step 
DB Define Break 
CB Clear Breakpoint(s) 
LB List Breakpoint(s) 
WB Why Breakpoint Occurred 
SC Make pSOS Service Call 
as Show System Status 
OP Show Process Information 
ax Show Message-Exchange 

Information 
OM Show Memory Manager Status 
EP Enable Profiling 
LP Display Profile Data 

MEMORY REQUIREMENTS 
pROBE-68K occupies 32KB of code and 
requires 2KB of static data storage and 512 
bytes of stack. 

1/0 REQUIREMENTS 
pROBE-68K requires a minimum of one and 
maximum of two serial ports. One serial port 
is connected to an operator (dumb) terminal. 
The other port may be used to communicate 
with a host computer and to accept data 
which is downloaded in S-record format. 

PREREQUISITES 
pSOS-68K Real-Time Multitasking Operating 
System. 

ORDERING INFORMATION* 

SMSFT8010 •• Five copies pROBE-68K 
and pSOS-68K Object 
Codo. Shipping media is 
four 27128 PROMs. 

Product Specification (Brief) 

SMSFT801X 

SMSFT8011 •• 100 copies pROBE-68K and 
pSOS-68K Object Code. 
Shipping media is "'12" 
magnetic tape, 800 bpi for 
VAX-11 computers, VMS 
operating system. 

SMSFT8012 •• Unlimited copies pROBE-
68K and pSOS-68K Object 
Code. Shipping media is "'12" 
magnetic tape, 800 bpi for 
V AX-11 computers, VMS 
operating system. 

SMSFT8013 •• Unlimited copies pROBE-
68K and pSOS-68K Ob­
ject Code and pSOS-68K 
Source Code. Shipping 
media is "'12" magnetic tape, 
800 bpi for VAX-11 com­
puters, VMS operating 
system. 

DOCUMENTATION 
SMMAN8010 pROBE-68K System Kernel 
Dobugger User's Manual 

SMMAN8000 pSOS Real-Time, Multitasking 
Executive User's Manual 

SMMAN8003 pSOS Design Document 

*pROBE-68K and pSOS-68K requir~ a signed Software License Agreement. Break-The-Seal licensing used with all single copy Evaluation Kits. 

January 1986 4-38 



Signetics 

Microsystems Products 

DESCRIPTION 
The Signetics 68000 Macro Assembler 
is a powerful assembler that combines 
the convenience of Motorola compatible 
instruction mnemonics with an unambig­
uous language definition and many use­
ful constructs usually found only in high­
level languages. The Signotics 68000 
Macro Assembler is a perfoct comple­
ment to high-level languages and an 
excellent implementation language with 
capabilities such as modular program­
ming support, record and field data defi­
nition ability, a source library facility that 
includes source only when referenced, 
and assembler directives that minimize 
the task of parameter passing to subrou­
tines. The Signetics macro facility offers 
normal macro features such as parame­
ter substitution and nesting but is not a 
character oriented facility and does not 

January 1986 

SMSFT10000 
568000 Cross Software Macro 
Assembler 
Product Specification (Brief) 

support concatenation of symbols. The 
linkage editor for linking separately as­
sembled modules is included in the 
package. This linkage editor may also be 
used with the object modules generated 
by the Pascal cross compiler, or to link 
Pascal and assembler generated mod­
ules together. The upload and download 
software that allows host communica­
tion is also included in the package. It is 
deSigned to interface with the Signetics 
User Work Station (UWS) and allows 
transfer of object code between the host 
computer and the UWS as well as be­
tween the UWS and the host computer. 
FEATURES 
• Powerful, Motorola compatible 

assembly language 
• Interfaces directly to Signetics 

68000 Pascal 
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• Unambiguous source language 
definition 

• Registers may have symbolic 
names 

• Highly flexible constant definition 
• Both symbolic and mnemonic 

logical operators are supported 
• Jump instruction format is 

optimized automatically 
• Full complement of assembler 

directives 
• Structured conditional assembly 

directives 
• Modular programming support 
• Source library facility 
• Powerful macro facility 
• Linkage editor and download 

software included 
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568000 Cross Software Macro Assembler SMSFT10000 

BENEFITS 
• The Signetics 6BOOO Macro Assembler 

extensive retraining is required for 
software engineers . 

• The modular programming support 
allows sharing of program modules 
generated by the assembler or by high­
level languages such as Pascal. 

o Sections of source code identified as 
libraries by the "LIB" and "ENDLlB" 
assembler will process automatically if 
they are referenced. 

o The conditional and duplicated assembly 
capabilities allow maximum flexibility in 
source code structure . 

• The use of subroutines is encouraged 
by the availability of assembler 
directives that support the definition and 
manipulation of parameter lists. 

is Motorola instruction compatible, so no 

OPERATING ENVIRONMENT 
OPERATING 
SYSTEM 

VMS 

RSX-llM 

COMPUTER 

any VAX-11 computer 

any PDP-11 computer; 
any LSI-11/23 series 
computer 

REQUIREMENTS 

(a.) VMS V2.4 or later 
(b.) 64KB of real memory per active assembler user 
(c.) 10MB of disk storago 
(a.) RSX-11 M V3.2 or later 
(b.) minimum 12BKB total system memory to support one 
assembler user; 64KB for each additional assembler user 
(c.) 10MB of disk storage 

Contact Rikki Kirzner for further product information on comput~rs, operating systems, media, or formats not shown. 

ORDERING INFORMATION 

ORDER NO. 

SMSFT10000 S6BOOO 
SMSFT10300 S6BOOO 
SMSFT10390 S6BOOO 

DOCUMENTATION ORDERING 
INFORMATION 
ORDER NUMBER 

SMMAN5205 

SMMAN7211 

SMMAN7210 

SMMAN3231 

"Requires Software License Agreement. 

January 19B6 

PRODUCT 

Macro Assembler" 
Macro Assembler" 
Macro Assembler" 

OPERATING 
MEDIA 

SYSTEM 

VMS Half- inch magnetic tape BOO bpi 
RSX- 11M Half-inch magnotic tape BOO bpi 
RSX-11M B- inch doublo density diskette 

PRODUCT 

S6BOOO Macro Assembler Reference Manual 
S6BOOO Macro Assembler Installation Guide, RSX-11 M Operating 
System 
S6BOOO Macro Assembler Installation Guide, VMS Operating 
System 
S6BOOO Macro Assembler User Guide 
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DESCRIPTION 
The Signetics S68000 C Language 
Cross Compiler is a highly portable gen­
eral purpose, low-level structured pro­
gramming language for the SCN68000 
Microprocessor. The C language was 
originally conceived and developed by 
Bell Telephone Laboratories as a sys­
tems implementation language for the 
UNIX® operating system. C has rapidly 
become a popular programming lan­
guage for many microprocessor applica­
tions, since it easily adapts to the capa­
bilities of most procossor architectures. 

C is considered to be a low-level pro­
gramming languago because users can 
directly manipulate important aspects of 
the hardware from within the language. 
However, C supports many features and 
constructs found in high-level lan-

Product Specification (Brief) 

guages, including a variety of data types 
and operators and structured control 
flow statements such as if-else, while, 
do-while, for, and case statements. 

C supports such elementary data types 
as bit fields, Signed and unsigned inte­
gers, signed and unsigned characters, 
etc. These elementary data types can 
become the building blocks to more 
complex data structures such as arrays 
of objects. The C language contains a 
large number of operators which can be 
used to illanipulate these elementary 
data types. C's major advantage over 
most high-level languages is that it per­
mits manipulation of variables containing 
the addresses of operands (known as 
pointers). C permits memory to be refer­
enced as directly and efficiently as as­
sembly language does. C also supports 

UNIX is a registered trademark of Bell Laboratories. 
·Prentice-Hall. Inc., Englewood Cliffs. New Jersey. 1978. 
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such bit manipulation operations as 
masking, setting, and testing individual 
bits or bit fields. 

FEATURES 
• General purpose, powerful 

systems implementation language 
for the 5CN68000 Microprocessor 

• Wide variety of data types, 
storage classes and constructs 

• Easy interface to 5ignetics 
568000 Macro Assembler 

o Produces ROMabie code 

.. Comprehensive set of operators 

• Conforms to Version 7 UNIX C 
and the C language specification 
as defined in The C 
Programming Language by 
Kernighan and Ritchie" 
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S68000 Cross Software C Language Cross Compiler SMSFT12000 

The basic organization unit of the C program 
is called a function. Functions may be com­
piled separately and can be linked together 
for execution. C functions can be recursive, 
re-entrant and can make use of both pre­
defined library functions and user-defined 
functions. All functions in C are called by 
value (i.e., the actual value of the parameter 
is passed to the function). In 'most high-level 
languages only the address of the parameter 

is passed to the function, This is known as 
call by reference, and since a pointer can be 
a parameter, the C language also supports 
call by reference. 

C is especially suitable for applications tradi­
tionally written in assembly language, such as 
operating systems, instrumentation firmware, 
and real-time process control software. Pro­
grammers have explicit control over the way 

#define true 1 
#define false 0 
#define size 8190 
#define sizep1 8191 

mainO 
{ 

char flags [sizep1]; 

int i, primes, k, count, iter; 

printf ("10 iterations \ n "); 
for (iter = 1; itor< = 10; iter + +) 
{ 

count = 0; 
forti 0; i < = size; i + +) 

forti 
{ 

flags [i] = true; 
0; i<= size; i + +) 

if (flags[i]) 
{ 

primes = i+i+3; 
k = i + primes; 
while (k< = size) 

values are stored when they use the C 
language. They can define variables to be 
local or global and can direct that frequently 
used variables be stored in SCN68000 regis­
ters rather than on the stack. This produces 
faster access time and shorter object code. 

The Signetics C Cross Compiler conforms to 
Version 7 UNIX C and produces assembler 
code for the SCN68000 Microprocessor. 

{ 
f1ags[k] = false; 
k + = primes; 

} 
count = count + 1; 

} 
printf(" \ n%d primes \ n ",count); 
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568000 Cross Software C Language Cross Compiler 

FEATURES 
• Multiple data types, storage classes and 

high-level constructs. 
• Allows explicit control over storage of 

values and provides address and bit 
manipulation. 

• Permits separate compilation of 
functions. 

• Portable general purpose systems 
implementation language for S68000. 

• Conforms to Version 7 UNIX C and the 
specification defined by Kernighan and 
Ritchie in The C Programming 
Language, 1978. 

BENEFITS 
• Programmer can express objects in a 

way that is more natural to his 
application. 

• Gives user control over code generation 
and hardware address similar to that of 
assembler language. 

• Supports a modular tool-building 
approach to software development and 
allows programrners to interface C and 
S68000 assembler routines. 

• C is suitable for a wide range of 
applications. 

• C is an established, widely used and 
well defined language. 

568000 
MACRO 

ASSEMBLER 

OPERATING ENVIRONMENT 

S6BOOOC 
COMPILER 

LINKERI 
LOADER 

Product Specification (Brief) 

SMSFT12000 

---------------------------------------------------------
OPERATING SYSTEM COMPUTERS REQUIREMENTS 

--------------------------------------------------------------------
VMS 

ORDERING INFORMATION 

ORDER NUMBER 

SMSFT12000 

any VAX-11 computer 

PRODUCT 

C Language S68000 
Cross Compiler 
S68000 Macro Assembler" 

"Requires Software License Agreement. 

(a.) 64KS of real memory per active compilor usor 
(b.) VMS V3.4 or later 
(c.) 10MS of disk storage 

OPERATING SYSTEM MEDIA 

VMS Half-inch magnetic tape 800 bpi 

For other host computers, operating systems, or alternate media contact factory. 

DOCUMENTATION ORDERING 
INFORMATION 

ORDER NUMBER 

SMMAN5210 
SMMAN5205 

January 1986 

PRODUCT 

S68000 C Language Reference Manual 
S68000 Macro Assembler Reference Manual 
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DESCRIPTION 
The Signetics 68000 Pascal Cross Com­
piler is a powerful, flexible, high-level 
programming language. It complies with 
the IEEE 770-81 standard which is 
based on the Pascal language devel-. 
oped by Niklaus Wirth in 1968. The 
compiler provides a highly structured 
environment that simplifies program de­
velopment, produces more reliable 
code, and increases the productivity of 
the software engineer. Programming er­
rors are minimized by complete check­
ing of data types within modules includ­
ing user defined data types. 

The Signetics 68000 Pascal Cross Com­
piler is designed to be extremely modu­
lar with an emphasis on portability. The 
compiler. itself, is a result of utilizing truly 
state-of-the-art compiler design tech-
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SMSFT16000 
568000 Cross Software Pascal 
Cross Compiler 
Product Specification (Brief) 

niques to produce a superior language 
translator. 

The Pascal Cross Compiler allows the 
mass storage and development tools 
available on minicomputers and main­
frames to be used in the creation of 
microprocessor software. It is not neces­
sary to purchase expensive, special pur­
pose computers that are typically used 
only for microprocessor software devel­
opment. The upload/download software 
provides a convenient path for object 
code to be sent from the host computer 
to the Signetics User Work Station 
(UWS) and for partially or completely 
debugged object code to be saved on 
the disk of the host computer. All object 
code is sent utilizing a protocol that 
includes error dotoction and control fa­
cilities to ensure tho validity of the trans­
mitted data. 
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FEATURES 
• High-level structured 

programming language 

• Structured data types 
- Array, string, record, 

boolean, character 
- User-defined data types 

• Modular programming extension 
• Assembly language program 

interface 

• Complies with IEEE 770-81 
standard 

• Generates 68000 native code 

• PROMable run-time code 
• Full listing format control 

• Flexible compiler option control 

• Cross linkage editor and uploadl 
download software included 
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S68000 Cross Software Pascal Cross Compiler SMSFT16000 

SIGNETICS PASCAL 
EXTENSIONS 
Separate Compilation 

- Allows modular programming and 
facilitates sharing of routines by 
multiple programs and projects. 

Assembly Language Interface 
- Permits mixing Pascal and assembly 

language routines for maximum 
performance and ease of direct 
hardware control. 

INCLUDE Facility 
- Facilitates sharing of source code and 

declarations of constants and 
variables by multiplo programs and 
projects. 

Compile Time Switches 
- Provides control of compiler options 

such as array indox chocking. 

Assembly Code Gonoration 
- Simplifies performance tuning of 

critical program modules. 

BENEFITS 
• Signetics Pascal provides a standardized 

environment for developing software for 
the 68000. 

• It allows individuals familiar with Pascal 
to be immediately productive. 

• It is easy to learn since the IEEE 770-
81 standard it adheres to is based on 
the Niklaus Wirth software engineering 
teaching vehicle. 

• It has few machine specific extensions 
to maximize portability. 

• It improves productivity by allowing 
multiple programs and projects to share 
both source and object code. 

• An assembly language interface is 
provided to allow direct manipulation of 
hardware and maximize the performance 
of time critical modules. 

• The Pascal compiler can optionally 
generate assembly language with source 
code interlisted as comments to 
minimize the task of performance tuning 
in real-time systems. 

January 1986 

• A full range of listing controls is 
provided to enhance maintainability of 
the source code. 

EXAMPLE 
The following Pascal program is an example 
of the structure of a Pascal program. This 
program is designed to eliminate all trailing 
blanks from the end of each line within a file 
such that the line termination character oc­
curs after the last non-blank character in the 
line. It illustrates the use of subroutines, 
typing of variables, and loop structures. The 
actual implementation of input and output 
routines is system dependent, but the read 
and write statements used are those of the 
IEEE 770-81 standard. 

• The compiler generated code is 
optimized in constant and sub­
expression usage, array indexing, jumps, 
and storage allocation for maximum use 
of target system resources. 

• An object module linker with library 
capability is included with the Pascal, 
which links together Pascal and 
assembly language modules and allows 
specification of starting addresses of all 
modules. 

program compact (source, destination); 

const BLANK =' '. 
LlNESIZE = 140; 

type linerange = l..LlNESIZE; 
linetype = packed array[linerange] of char; 

var source, destination : text; 
line : line type; 

begin 

length, cur, lastnonblank : line range: 
c : char; 

procedure getsourceline; 

begin length: = 1; 
line[length] : = BLANK; 
while not (eoln (source» and 
(length < LlNESIZE) do 

begin read (source, c); 
line [length] : = c; 
length : = length + 1 

end; 
readln (source); 
if length> 1 then length : = length - 1 

end; 

reset (source); 
rewrite (destination) 
while not eof(source) do 
begin getsourceline; 

lastnonblank : = 1; 
for cur : = 1 to length 
do if line[cur] < > BLANK 
then last non blank : = cur; 
for cur : = 1 to lastnonblank 
do write (destination, line[curl]); 
write In (destination) 

end end. 
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568000 Cross Software Pascal Cross Compiler 

68000 
PASCAL 

COMPILER 

OPERATING ENVIRONMENT 

OPERATING 
SYSTEM 

VMS 

RSX-11M 

COMPUTERS 

any VAX-11 computer 

any PDP-11 computer; 

REQUIREMENTS 

(a.) 64KS of real memory per active compiler user 
(b.) VMS V2.4 or later 
(c.) 10MS of disk storage 

(a.) RSX-11 M operating system V3.2 or later 

SMSFT16000 

any LSI-11/23 series computer (b.) minimum 128KB total system memory to support one compiler user; 
64KS for each additional compiler user 

(c.) 10MS of disk storage 

ORDERING INFORMATION 

ORDER NUMBER 

SMSFT16000 

SMSFT16300 

SMSFT16390 

PRODUCT 

Pascal 68000> 
S68000 Macro Assembler> 
Pascal 68000 > 
S68000 Macro Assembler> 
Pascal 68000 > 
S68000 Macro Assembler> 

>Requiros Software License Agreement. 

OPERATING 
SYSTEM 

VMS 

RSX-11M 

RSX-11M 

For other host computers, operating systems, or alternate media contact factory. 

DOCUMENTATION ORDERING 
INFORMATION 

ORDER NUMBER PRODUCT 

S68000 Pascal Language Reference Manual 

S68000 Macro Assembler Reference Manual 

S68000 Pascal Installation Guide, VMS Operating System 

S68000 Macro Assembler Installation Guide, VMS Operating System 

S68000 Pascal Installation Guide, RSX-11M Operating System 

MEDIA 

Half-inch magnetic tape 800 bpi 

Half-inch magnotic tape 800 bpi 

8-inch doublo density diskette 

SMMAN5200 

SMMAN5205 

SMMAN7200 

SMMAN7210 

SMMAN7201 

SMMAN7211 

SMMAN3230 

SMMAN3231 

S68000 Macro Assembler Installation Guide, RSX-11M Operating System 

S68000 Pascal Compiler User Guide 

S68000 Macro Assembler User Guide 
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DESCRIPTION 
SIGbug is an EPROM-based resident 
package ready for installation and imme­
diate use with any Signetics VMEbus 
CPU installed in a VMEbus-based back­
plane. 

SIGbug provides a powerful evaluation 
and system debugging tool for VMEbus 
systems. The 27128 EPROM-based 
package will operate in 64KB of ROM 
space. SIGbug uses the first 4096 words 
of system RAM storage for interrupt 
vectors and temporary storage; half of 
this may be relocated at the user's 
discretion. In order to take full advantage 
of the capability of SIGbug, at least 2048 
words of off-board memory must be 
available. The package permits full 
speed execution and control of system 
and user developed programs in a 
Signetics VMEbus system environment. 
SIGbug may be utilized with a VMEbus 
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SMSFT51970 
SIGbug Monitor 
Product Specification (Brief) 

CPU board or an entire VMEbus system 
in a standalone environment with only a 
user provided standard RS-232C asyn­
chronous ASCII terminal required as ad­
ditional equipment. Alternately, it may be 
used with a second serial I/O port con­
nected to a host computer for download­
ing of data in Motorola "S" record 
format. When connected to a host com­
puter in this manner, the SIGbug con­
sole terminal appears as a normal asyn­
chronous ASCII terminal to the host 
operating system. The second serial I/O 
port, the host computer interface, would 
be implemented through the second 
asynchronous serial I/O port provided 
on the CPU board. 
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FEATURES 
• 27128 EPROM resident VMEbus 

system debug monitor 
,. 18 commands for debug 

• Single line assembler! 
disassembler for ease of 
program modification 

• Full speed execution of system 
and user developed programs 
operating in the VMEbus system 
environment 

• Virtual terminal capability for 
download from a cross 
development host computer 

• Powerful software and system 
debug command set allows 
access to all VMEbus I/O, 
control and memory facilities 
plus the full 16MB direct address 
range of the 68000 processor 

• Includes all required installation 
and operation documentation 
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SIGbug Monitor 

OPERATIONAL DESCRIPTION 
In a typical debug session, the user will 
download his program to a Signetics VME­
bus-based system from the host computer 
used for software development. After loading, 
SIGbug commands may be used to examine 
and modify memory, set breakpoints to con­
trol program execution, and track program 
progress. The user may set-up and examine a 
variety of conditions using any of the powerful 
commands listed in the table to the right, 
such as the register display/patch series and 
the memory manipulation commands. If cor­
rections or program patches are required, 
these may be performed and checked in the 
Signetics VMEbus-based board system by 
using the built-in line assembler/disassem­
bler. 

The user may communicate with the host 
computer as a terminal for purposes other 
than download by executing the host mode 
command. By using the Configure command, 
the baud rate for the host serial port may be 
changed. 

SIGbug may be used for debug in total 
systems environments which include other 
VMEbus compatible boards. 

ORDERING INFORMATION 

SMSFT51970 SIGbug, 27128 EPROM, 
for Signetics 68000 
VMEbus-based boards, 
monitor. object 

SMMAN326A SIGbug User Manual 
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SIGBUG COMMANDS 

COMMAND 

AS [< syntax type >] [< address > ] 
01 < address range> 
OM < start address> [ .. < end address>] 
DR 
PM < address> < data string> 

[* < multiplier>] I < address range> 
< data string > 

PR < register> < value> 
I < register> < value> I 

GO [ < address> ] 
SS [ON I OFF I < step-count> ] 

CF [ < host port baud rate>] 
DL < file> [ < address range>] 

[ < load address>] 
HO [ < exit character>] [< echo> ] 

[ < host type > ] 

DB < address> I < all > 
DT < address> I < all > 
LB 
LT 
SB < address> [L < loop count> ] 
ST < address range> [NR] 

RS < address range> 

Command Line Edit and Control Functions 

(BREAK) 
(DEL) 
(CTRL-H) 
(CTRL-Q) 
(CTRL-S) 
(CTRL-X) 
(CTRL-Z) 
(CR) 
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Product Specification (Brief) 

SMSFT51970 

DESCRIPTION 

Enter line assembler 
Disassemble 
Display memory 
Display registers 
Patch memory 

Patch registers 

Execute program 
Single step program execution 

Configure host port 
Download S-records 

Transparent mode 

Delete breakpoints 
Delete traces 
List breakpoints 
List traces 
Set breakpoint 
Set trace 

Relocate stack 

Abort command 
Delete character 
Deleto clmracter 
Continuo output 
Suspond/continue output 
Cancol Command Line 
Exit from subenvironment 
Command Terminator 
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Package Outlines 
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AA 1 52-PIN PLCC 

B D-E 5 .007 0.18 B 
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-fH_G(s).015IMI I 
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NOTES: 
1. Package dimensions conform to JEDEC specification MO· 

047-AD for plastic leaded chip carrier 52 leads, .050 inch 
lead spacing, square. (issue A, 10/31/84) . 

2. Controlling dimensions: inches. Metric are shown in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M-1982. 
4. "A" and "8" are reference datums on the molded body 

at plane "H" and do not include mold flash. Mold flash 
protrusion shall not exceed .006~ (.15mm) on any side . 

5. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "H". 

6. Pin numbers continue counterclockwise to Pin 52 (top 
view). 

7. Signetics order code for product packaged in a PLCC is 
the suffix A after the product number. 

.015 (0.38) 

.005 (0.13) 

NOTES: 

.010 (0.25) Ccl! 

1. Package dimensions conform to JEDEC specification MO· 
047-AE for plastic leaded chip carrier 68 leads, .050 inch 
lead spacing, square. (issue A, 10/31/84). 

2. Controlling dimensions: inches. Metric are shown in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M-1982. 
4. "A" and "8" are reference datums on the moldod body 

at plane "H" and do not include mold flash. Mold flash 
protrusion shall not exceed .006" (.15mm) on any sido . 

5. Datum "D-E" and "F-G" are determined whoro tho!>o 
center leads exit from the body at plane "H". 

6. Pin numbers continue counterclockwise to Pin GU (top 
view). 

7. Signetics order code for product packagod in [l PLCC is 
the suffix A afte~ the product number. 

SEATING 
PLANE 

.930 (23.62) I 
~ ---J---+tiO'E(sj.0151.M!I 
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Package Outlines 

AC1 84·PIN PLCC 
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.495 (12.57) 

. 4B5 (12.32) 

----,­
.060 (1.52) 

MIN. 
-------'-
===t 

.025 (0.64) 
MIN. 
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NOTES: 
1. Package dimensions conform to JEDEC specification MO-

047·AF for plastic leaded chip carrier 84 leads, ,050 inch 
lead spacing, square. (issue A, 10/31/84). 

2. Controlling dimensions: inches. Metric are shown in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.5M-1982. 
4. "A" and "8" are reforonce datums on the molded body 

at plane "H" and do not include mold flash. Mold flash 
protrusion shall not exceed .006" (.15mm) on any side. 

5. Datum "O-E" and "F-G" are determined where these 
center leads exit from tho body at plane "H". 

6. Pin numbers continue counterclockwise to Pin 84 (top 
view). 

7. Signetics order code for product packaged in a PLCC is 
the suffix A after the product number. 

NOTES: 
1. Package dimensions conform to JEDEC specification MO-

047-AB for plastic leadod cllip carrier 28 leads, .050 inch 
lead spacing, square. (issuo 1\. 10/31/84). 

2. Controlling dimensions: Incllwl. Metric are shown in 
parentheses. 

3. Dimensions and tolornncinn par ANSI Y14.5M-1982. 
4. "A" and "S" ara roloroncCI dotums on the molded body 

at plane "H" and do not Includo mold flash. Mold flash 
protrusion shall not oxcood .006" (.15mm) on any side. 

5. Datum "D-E" nnd "F·G" nro dotermined where these 
center leads oxil from tho body at plane "H". 

6. Pin numbers continue countorclockwise to Pin 28 (top 
view) . 

7. Signetics order code for product packaged in a PlCC is 
the suffix A after the product number. 

f------+ ::: :~~~:) -1iIo-Eool.Oi!i (.38)! 

POOO6115 



Signetics Microprocessor Products 

Package Outlines 

AX1 44-PIN PLCC 

B D-E 

-A-

.007 0.18 
.002 IN/IN 

• 010(.25) 
MAX. R 

TYP. 3 PLACES 

.695 (t7.SS) 

.685 (17.40) 

rsoo (1270) BSC~ 

, ir-=, 

. 048(1.22) J l.J~ 

.042 (1.07) .050 (1.2~ B~ 
<I. SlOES 

January 1 986 

A F-G S 

B D-E 

I 
.500 (12.70) esc =r I .6" (".65) 

~ "5(17.0) 

NOTES: 
1. Package dimensions conform to JEDEC specification MO· 

047-AL tor plastic leaded chip carrier 44 leads, .050 inch 
lead spacing, square. (issue A, 10/31/84) . 

2. Controlling dimensions: inches. Metric are shown in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.SM-1982. 
4. "A" and "8" are reference datums on the molded body 

at plane "H" and do not include mold flash. Mold flash 
protrusion shall not exceed ,006" (.15mm) on any side. 

5. Datum "D-E" and "F-G" are determined where these 
center leads exit from the body at plane "HI'. 

6. Pin numbers continue counterclockwise to Pin 44 (top 
view). 

7. Signetics order code for product packaged in a PLCC is 
the suffix A after the product number . 

SEATING 
\f1T1r1f'i*ti4i'1'lft9~==*--FPLANE 

5-5 

-f+'IAle<IDI .010(0.25) @ 

.~0(16.00) ---~~illDJ.E~'~.O~15].~~U 

.590(14.99)-



Signetics Microprocessor Products 

Package Outlines 

DJ1 16-PIN so 

~0®I.l0 (.004) ~ 

i ~i, ________ r 

1 

NOTES: 
1. Package dimensions conform to JEDEC specification 

MS-012-AC for standard small outline (SO) package, 16 
leads, 3.7Smm (.150") body width (issue A, June 19S5). 

2. Controlling dimensions afe mm. Inch dimensions in 
parentheses. 

3. Dimensions and tolerancing per ANSI Y14.SM- 1982. 

I 
4.00 (.157) 6.20 (.244) 

4. "r', "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .1Smm (.006") on 
any side. 

PIN#l Iii 

~1'27 (.050) sse 
10.10 (.394) 

-0- -------
9.80 (.386) 

~ 
!;:L ~~~~~~~:a;:\ 1.75 (.069) 

[iJ G H HhJ:1flr1CLH 1.35 (.053) 

iOI·l0(.00~1 I L -- ~ ~~ 

--l .49 (.019) +'-ITIElo®I.25(.01O)@ 
.35 (.014) 

DL2 20-PIN SO 

,--+flo®1 .10 (.004) I 

S. Pin numbers start with pin # 1 and continue 
counterclockwise to pin # 16 when viewed from top. 

6, Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix 0 after 
the product number. 

l .50 (.020) x45" 

r.25 (,010) 

L-.-:FJt ~ I ---==:J= 
.25 (.010) .25 (.010) .89 (.035) 
----- ----- -----
.19 (.007) .10 (.004) .69 (.027) 

NOTES: 

11 
1. Package dimensions conform 10 JEDEC specification 

MS·013·AC for standard small outline (SO) package, 20 
loads, 7.50mm (.300") body widlh (issue A, June 1985). 

2. Controlling dimensions aro ITlrTl. Inch dimensions in 
parentheses. 

3. Dimensions and lolornncinn pm ANSI Y14.5M- 1982. 
4. "T", "D" and "E" aro rufpfonco datums on the molded 

body and do not induuo rnol(1 flash or protrUSions. Mold 
flash or protrusions ahnll not oxceed .15mm (.006") on 
any side. 

7.40 (.291) 

I 
rn 
I 

Ul.27 (.050) SSC 

12.60 (.496) 

13.00 (.512) 

1Cj.10 (.004) I I L 
--l .49 (.019) + .. iTIEio®I.25 (.01O)@ 

.35 (.014) 

January 1986 

10.65 (.419) 

10.26 (.404) 

I 
2.65 (.104) 

2.35 (.093) 
t 

5-6 

5. Pin numbers start with rin t: 1 nnd continue 
counterclockwiso to pin ::: 20 when viewed from top. 

6. Signelics ordering codo for n product packaged in a 
plastic small outline (SO) pnckage is the suffix 0 after 
the product number. 

.23 (.009) 

l r·75 (.030) X45" 
.50 (.020) 

~ 

.30 (.012) 

.10 (.004) 

1.07 (.042) 

.86 (.034) 

P000230S 



Signetics Microprocessor Products 

Package Outlines 

DN2 24·PIN so 

15.20 (.598) 

15.60 (.614) 

19 .10 (.004) 1 I L 
---l .49 (.019) -1-.1 T 1 E 10 ®I .25 (.010) @ 

.35 (.014) ... . 

January 1986 

II 
10.65 (.419) 

10.26 (.404) 

f+IE®I.25 (.010) ® I 

I 
2.65 (.104) 

2.35 (.093) 
I 

5-7 

NOTES: 
1. Package dimensions conform to JEDEC specification 

MS-013-AD for standard small outline (SO) package, 24 
leads, 7.50mm (.300") body width (issue A, June 1985), 

2. Controlling dimensions are mm. Inch dimensions in 
parentheses. 

3. Dimensions and toleTancing per ANSI Y14.5M-1982. 
4. "T" I "0" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. 

5. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #24 when viewed from top. 

6, Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix Dafter 
the product number. 

.32 (.013) 

.23 (.009) 

r·75 (.030) X450 

.50 (.020) 

.30 (.012) 

.10 (.004) 

1.07 (.042) 

.86 (.034) 

• 



Signetics Microprocessor Products 

Package Outlines 

IJ1 16-PIN CERAMIC DIP 

I .027 (.69) .027 (.69) l r-- .080 (2.03) 1 r .080 (2.03) 

[
E )+ 1 ' ----:::;., 

. .280 (7.11) 

~;:::;;;;::;;;;:::;;;;::::;;~-l~ 

r;:;--,_o_ JJ1 T L'l00 (2.54) a: - -I 
=. .815 (20.70) ~ 

.785 (19.94) 

~ PLANE 

.065 (1.65) 

.040 (1.02) 

J~ ---@/T/E/o®/mO(254) 
.015 (.38) 

IN2 24-PIN CERAMIC DIP 

-E 

l 1---.095 (2.41) 1 r·095 (2.41) I .<?24 (.61) .024 (.61) 

..l. 

) 

1--.100 (2.54) BSC 

1.215 (30.86) 

1.085 (27.56) 

.038 (.97) 1~
050(1'52) 

January 1986 5-8 

.120 (305) 

.080
1
(2.03) 

I ! 
.045 (1.14) 

.025 (.64) 

NOTES: 
1. Controlling dimension: inches. Millimeters are shown in 

parentheses. 
2. Dimensions and tolsrancing per ANSI Y14.SM - 1982. 
3. "Til, "D", and "E" are reference datums on the body. 
4. These dimensions measured with the leads constrained 

to be perpendicular to plane T. 
5. Pin numbers start with pin # 1 and continue 

counterclockwise to pin #16 when viewed from the top. 

:----..1 

.320 (8.13) 

.290 (7.37) 
(NOTE 4) 

r-
.015 ('38)1'~ 
.008 (.20) 11-1 ___ --1'-_.300 (7.62) asc 

(NOTE 4) 
1---___ --1 __ .355 (9.02) 

.070 (1.78) 

.030 (.76) 

r-

.290 (7.37) 

NOTES: 
1. Controlling dimension: inches. Millimeters Bre shown in 

parentheses . 
2. Dimensions and tolerancing por ANSI Y14.SM - 1982. 
3. "T", "0", and liE" are roforonco datums on the body. 
4. These dimensions measurod With the leads constrained 

to be perpendicular to pfnno T. 
5. Pin numbers start with pin ~t 1 ond continue 

counterclockwise to pin :f,. 2<1 whon viewed from the top. 

.620 (15.75) 

- .590 (14.99) 
(NOTE 4) J 

.015 (,38)1= 

.008 (20) .500 (15.24) BSe I 
(NOTE 4) --I 

.655 (16.64) 

.590 (14.99) -



Signetics Microprocessor Products 

Package Outlines 

IQ3 2S-PIN CERAMIC DIP 

II .099 (2.51) l r·099 (2.SI) 
.024 (.61) .024 (.61) 

~~~~'I 

D ~T 
I--- .100 (2.54) sse 

+11 
0f----j·----

1.380 (35.05) ~ 

~ PLANE 

.060 (1.52) 

,030 (.97) 

JL021~~ ~"$"Ir:T"I=Er.ID"®""I'---'.0"'10"'"'(.2"'54"')-=@1 
,015 (,25) 

154 64-PIN CERAMIC DIP 

.015 (.38) 

.006 (.20) 

NOTES: 
1. Controlling dimension: inches. Millimeters are shown in 

parentheses. 
2. Dimensions and tolerancing per ANSI Y14.SM - 1982. 
3. "T", "D", and "E" are reference datums on the body. 
4. These dimensions measured with the leads constrained 

to be perpendicular to plane T. 
5. Pin numbers start with pin # 1 and continue 

counterclockwise to pin #28 when viewed from the top. 

c::~ ~~:::: I 
(NOTE 4) =.1 
!...---' 

.600 (15.24) SSC ~ 
(NOTE 4) 

.655 (16.64) 

.590 (14.99) 

.065 (1.65) NOTES: J r- .030 (.76) 1. Controlling dimension: inches. Millimeters are shown in 
! I parentheses. ------------------+i--.- 2. Dimensions and tolerancing per ANSI Y14.5M - 1982. 

D 
I 

L.l00 (2.54) ssc 

.060 (1.57) 

.038 (.97) 

L .021 (.53) 

.015 (.38) 

January 1986 

3.235 (82.17) 

3.165 (80.39) 

-Eli! TIE I D ®I .010 (.254) @I 

. 875 (2.2.23) 

.200 (5.08) 

.085 (2.16) 

.125 (3.18) 

5-9 

3. "T", "0", and "E" are reference datums on the body. 
4. These dimensions measured with the leads constrainod 

to be perpendicular to plane T. 
5. Pin numbers start with pin # 1 and continue 

counterclockwise to pin #64 when viewed from tho top . 

.120 (3.05) .920 (23.37) 

.080 (2.03) .890 (22.61) 

(NOTE 4) 

.070 (1.78) 
.030 (.76) 

.015 (.38) 

.008 (.20) .900 (.22.86) sse 
(NOTE 4) 

.955 (24.26) 

.890 (.22.61) 



Signetics Microprocessor Products 

Package Outlines 

IW3 40·PIN CERAMIC DIP 

.09. (2.49) ----j I .09. (2.49) r .024 (.61) I .024 (.61) . ~~~----~--~--~~~~~--~~I D j~: 
88~+------------- , .980 (50.29) ~ 

1 S~I~GI P N 

JL .021 (.53) 
.015 (,38) 

#iTIE!D ®I .010 (.254) (9)1 

.085 (2.l6) 

~4.45) 
.125.f3.18) 

IV3 48·PIN CERAMIC DIP 

.099 (2.51) 1 r .030 (.76) 

·r+-----~~~___+;I D 605 (15.37) 

.580 (14.73) 

. ~~--~~~-----~ 

~ 8G~+-----------
2.430 (61.72) 

2.370 (60.20) 

January 1986 

.060 (1.52) 

.038 (.97) 

-t!!B TiE In®! .010 (.254) ®I 

5-10 

NOTES: 
1. Controlling dimension: inches. Millimeters are shown in 

parentheses . 
2. Dimensions and tolerancing per ANSI Y14.5M - 1982. 
3. "T", "0", and "E" are reference datums on the body. 
4. These dimensions measured with the leads constrained 

to be perpendicular to plane T. 
5. Pin numbers start with pin #1 and continue 

counterclockwise to pin #40 when viewed from the top. 

.120 (a.os) .620 (15.75) 

.0.0~1(_2.0_3_) '_--iCF~·5~90'f""(1=;4.9i"'9~) ~J • _ (NOTE 4) 

.070 (1.78) 
.030 (.76) 

.015 (.38) 

.008 (.20) 

NOTES: 

.600 (15.24) BSC~ 
(NOTE 4) 

.655 (16.64) 

.590 (14.99) 

1. Controlling dimension: Inch(J~1. Millimeters are shown in 
parentheses. 

2. Dimensions and tolornncinfl pm ANSI Y14.5M - 1982. 
3. "T", "0", and "E" mo tof(lronco datums on the body. 
4. These dimensions mow.wud With the leads constrained 

to be perpendicular to pl:Hlo T. 
5. Pin numbers start Wittl rill ;: 1 and continue 

counterclockwiso to rin 1:·111 wh~n viewed from the top . 

.120 (3.05) 

.0. °i2
.
03

) 

1.07~ 
.030 (.76) 

.015 (.38! __ 

.008 (.20) 
f-

... 

620 (15.75) 

590 (14.99) 
(NOTE 4) 

800 (15.24) Bse 
(NOTE 4) 

655 (16.64) 

.590 (14.99) 



Signetics Microprocessor Products 

Package Outlines 

NJ1 16-PIN PLASTIC DIP 

CORNER 
LEAD 
OPTION 
(4 PLACES) 

.125 (3.18) 

~ 

NOTES: 
1. Controlling dimension: Inches, metric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS-001-M for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 16 leads (issue B. 7/85) 

3. Dimensions and tolerancing per ANSI Y14. 5M-1982. 
4. "T", "0" and "Elf are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.2Smm) 
on any side. 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin #1 and continue 
counterclockwise to pin # 16 when viewed from the top. 

~ PLANE 
.035 (.89) # 
'020(:£51) .138 (3.51) 

.120 (3.05) 

-filTleDC,i .010 (.25) ® I 

NL 1 20-PIN PLASTIC DIP 

o .004 .10 

.015 (.38) 

.010 (.25) 

!~66!d66!=l...!=!=!o""=Ti~ 

• 100 (2.54) esc 

r--CO~----+----------~ 
1.045 (26.54) 

.064 (1.6S) 

~ 

~ PLANE 

.255 (6.48) 

. 245 (6.22) 

:J~ 

~ 
.120 (3.05) 

.JjTIEIDtl!lI .. 010 (.25) @l 

January 1986 5-11 

esc 
.300 (7.82) 
(NOTE 5) 

.395 (10.0S 
:3oii("7.62i 

NOTES: 
1. COntrolling dimension: Inches, metric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS.001·AE for standard dual in-Une (DIP) package .300 
inch row spacing (PLASTIC) 20 leads (issue B. 7/85) 

3. Dimensions and tolerancing per ANSI Y14. 5M-1982. 
4. "T", "0" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side . 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin #1 and continue 
counterclockwise to pin #20 when viewed from tho top • 

.OS5 (.89) ~j! 
'020('5~) 

.015 (.38) 

.010 (.25) 

esc 
.300 (7.62) 
(NOTE 5) 

~ 
.SOO ( 7.62) 

• 



Signetics Microprocessor Products 

Package Outlines 

NN1 24-PIN PLASTIC DIP 

PlN#1 

o· 

.004 (.10 

.100 2.54 (6SC) 

1.256 (31.90) 

1.240 (31.50) 
.064 (1.83) 

.045 (1.14) 

JL :::: -8![T!lI:gEEID~(!!!ioj::;.2:01[200~~·2~5)[ijml 
NQ3 28-PIN PLASTIC DIP 

IlliDOO! b04 (.10) I 

::!: -t+lTIED(S)! .010 102M Oil 

January 1986 

.138 (3.51) 

.120 (3.05) 

.560 (14.22) 

~ 

NOTES: 
1. Controlling dimension: Inches. metric are shown In 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS-001-AR for standard dual in-line (DIP) package .300 
Inch row spacing (PLASTIC) 24 leads (issue 8. 7/S5) 

3. Dimensions and tolerancing per ANSI Y14. 5M-1982. 
4. "r', "0" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mrn) 
on any side. 

5. These dimensions measured with the leads constrained 
to be perpendicular to plano T. 

6. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #24 when Viewed from the top. 

.322 (S.IS) 

~'300(7,6.2) 
(NOTE 5) 

.125 (3.1S) --:-: •• "T:-' 
:115i2.92j 

.155 (3.94) 

.145(3.88) 

6SC~\\ 
.300 (7.S2) 
(NOTE 5) 

.395 (10.03) 

.300 ( 7.6.2) 

NOTES: 
1. Controlling dimension: Inchos motric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS"()01·AO for standard dunl In·line (DIP) package .300 
inch row spacing (PLASTIC) 10 loads Ossue B. 7185) 

3. Dimensions and tolorancn!) por ANSI Y14. 5M·1982. 
4. "r', "0" and "E" nrn rol(lrtlnco datums on the molded 

body and do not Includo mold lIash or protrusions. Mold 
flash or protrusions shall not mccoed .010 inch (.25mm) 
on any side. 

5. These dimonsions moasurod with the leads constralned 
to be perpendicular to plano T. 

6. Pin numbers start with pin # 1 and continue 
counterclockWise to pin # 1 0 when viewed from the top . 

. 625 (15.88) 

.600 (15.24) 
(NOTE 6) 

~-.: 

.045 (1.14) If ~ 
.138 (3.51) .020 ( .• :!=) 1--.800 (15.24) esc 'I 
.1>0 (3.05) (NOTE 5) 

.015 (.38) .695 (17.65) 

~ .800(15.24) 

POOO371S 
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Signetics Microprocessor Products 

Package Outlines 

NW3 40-PIN PLASTIC DIP 

I$IOi$l.OO4 (.101 

·~II~~I 
U-.'00 (2.541 esc r.o"-__ ~ ___________________ 2.0~(52.451 ____________________ ~ 

2.045 (51.94) 

.555 (14.10) 

.545 (13.84) 

~ 

NOTES: 
1. Controlling dimension: Inches metric are shown in 

parentheses. 
2. Package dimensions conform to JEDEC specification 

MS-001-AE for standard dual in-Hne (DIP) package .300 
inch row spacing (PLASTIC) 20 leads (issue B. 7/85) 

3. Dimensions and tolerancng per ANSI Y14. 5M-1982. 
4. "T", "0" and "E" are reference datums on the molded 

body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin # 1 and continue 
counterclockwise to pin #20 when viewed from the top. 

.064 (1.631 

.045 (1.14) 200 (50 I 600(15241 
:155 (3:9:) ~ (NOTE 5) 

625 (15861:] 

L .022 (.56I-!t1TIElo®1 .010 (.251 @I 
.017 (.43) 

~'" ~:':~~ II-~"'~=--Il 
120 (305) 015 (38) J~~rl~~~) 

010 (25) 600 (1524) 

NY3 48-PIN PLASTIC DIP - Please consult factory for packaging information 

NS4 64-PIN PLASTIC DIP - Please consult factory for packaging information 

PB1 68-PIN GRID ARRAY - Please consult factory for packaging information 

120-PIN GRID ARRAY - Please consult factory for packaging information 

January 1986 5-13 
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Signetics Microprocessor Products 

Sales Offices 

SIGNETICS 
MICHIGAN CALIFORNIA NEW YORK HEADQUARTERS 
Farmington Hills Los Gatos Ithaca 

811 East Arques Avenue 
Phone: (313) 476-1610 Magna Sales, Inc. Bob Dean, Inc. 

P.O. Box 3409 
Sunnyvale, MINNESOTA 

Phone: (408) 354-1626 Phone: (607) 257-1111 

California 94088-3409 Edina Santa Clara Melville 
Phone: (408) 991-2000 Phone: (612) 835-7455 Magna Sales Emtec Sales, Inc. 

ALABAMA NEW JERSEY 
Phone: (408) 727-8753 Phone: (516) 752-1630 

Huntsville Parsippany San Diego OKLAHOMA 
Phone: (205) 830-4001 Phone: (201) 334-4405 Mesa Engineering Tulsa 

ARIZONA NEW YORK 
Phone: (619) 278-8021 Jerry Robinson and 

Phoenix Hauppauge CONNECTICUT 
Associates 

Phone: (602) 265-4444 Phone: (516) 348-7877 Brookfield 
Phone: (918) 665-3562 

CALIFORNIA Liverpool 
Kanan Associates OREGON 
Phone: (203) 775-0494 Hillsboro 

Canoga Park Phone: (315) 451-5470 
Western Technical Sales 

Phone: (818) 340-1431 
Wappingers Falls 

ILLINOIS 
Phone: (503) 640-4621 

Hoffman Estates 
Irvine Phone: (914) 297-4074 

Micro-Tex, Inc. PENNSYLVANIA 
Phone: (714) 833-8980 

NORTH CAROLINA Phone: (312) 382-3001 Horsham 
(213) 588-3281 

Cary Delta Technical Sales Inc. 
KANSAS 

Los Angeles Phone: (919) 481-0400 
Kansas City 

Phone: (215) 443-5503 
Phone: (213) 670-1101 

OHIO B.C. Electronic Sales Pittsburgh 
San Diego Worthington Phone: (913) 342-1211 Covert & Newman 

Phone: (619) 560-0242 Phone: (614) 888-7143 
Wichita 

Phone: (412) 531-2002 

Sunnyvale OREGON B.C. Electronic Sales TEXAS 
Phone: (408) 991-3737 Portland Phone: (316) 722-0104 Houston 

COLORADO 
Phone: (503) 297-5592 

MARYLAND OM Sales 

Aurora PENNSYLVANIA Columbia 
Phone: (713) 789-4426 

Phone: (303) 751-5011 Horsham Delta III UTAH 

CONNECTICUT 
Phone: (215) 443-5500 Phone: (301) 730-4700 Salt Lake City 

Brookfield TENNESSEE MASSACHUSETTS 
Electrodyne 

Phone: (203) 775-6888 Greeneville Needham Heights 
Phone: (801) 486-3801 

FLORIDA 
Phone: (615) 639-0251 Kanan Associates WASHINGTON 

Clearwater TEXAS 
Phone: (617) 449-7400 Bellevue 

Phone: (813) 796-7086 Austin MICHIGAN Western Technical Sales 

Phone: (512) 339-9944 Bloomfield Hills 
Phone: (206) 641-3900 

Ft_ Lauderdale 
Phone: (305) 486-6300 Richardson 

Enco Marketing Spokane 

Phone: (214) 644-3500 
Phone: (313) 642-0203 Western Technical Sales 

GEORGIA MINNESOTA Phone: (509) 922-7600 
Atlanta CANADA 

Eden Prairie WISCONSIN Phone: (404) 953-0067 SIGNETICS CANADA, L TD_ 
High Technology Sales Waukesha 

Etobicoke, Ontario 
ILLINOIS 

Phone: (416) 626-6676 
Phone: (612) 944-7274 Micro-Tex, Inc. 

Itasca 
MISSOURI 

Phone: (414) 542-5352 
Phone: (312) 250-0050 Nepean, OntariO 

Bridg~ton Signetics, Canada, Ltd. 
INDIANA Phone: (613) 726-9576 B.C. Electronic Sales 
Kokomo Phone: (314) 291-1101 

Phone: (317) 453-6462 REPRESENTATIVES NEW JERSEY 
KANSAS 

ARIZONA 
East Hanover 

Overland Park 
Scottsdale 

Emtec Sales, Inc. 
Phone: (913) 469-4005 

Thorn Luke Sales, Inc. 
Phone: (201) 428-0600 

MARYLAND Phone: (602) 941-1901 NEW MEXICO 
Glen Burnie Albuquerque 

Phone: (301) 787-0220 F.P. Sales 

MASSACHUSETTS 
Phone: (505) 345-5553 

Littleton 
Phone: (617) 486-8411 
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CANADA Chatsworth San Jose Hollywood 
Nepean, Ontario Anthem Electronics Anthem Electronics Inc. Schweber Electronics 

Tech-Trek, Ltd. 'Phone: (818) 700-1000 Phone: (408) 946-8000 Phone: (305) 927-0511 
Phone: (613) 564-0049 Arrow Electronics Schweber Electronics 

Palm Bay 
Phone: (818) 701-7500 Phone: (408) 946-7171 

Pointe Claire, Quebec 
Avnet Electronics 

Arrow Electronics 
Tech-Trek, Ltd. 

Phone: (818) 700-2600 
Santa Clara Phone: (305) 725-1480 

Phone: (514) 697-3385 
Hamilton! Avnet Electronics 

Wyle LEMG 
SI. Petersburg 

Rexdale, Ontario Phone: (818) 700-6500 
Phone: (408) 727-2500 

Hamilton! Avnet Electronics 
Tech-Trek, Ltd. 

Costa Mesa 
Sunnyvale Phone: (813) 576-3930 

Phone: (416) 674-1717 
Avnet Electronics 

Arrow Electronics 
Winter Park 

Richmond, B.C. Phone: (714) 754-6111 
Phone: (408) 745-6600 

Hamilton! Avnet Electronics 
Hamilton! Avnet Electronics 

Tech-Trek. Ltd. Hamilton Electro Sales 
Phone: (408) 743-3355 

Phone: (305) 628-3888 
Phone: (604) 271-3149 Phone: (714) 641-4100 

GEORGIA 
Winnipeg, Manitoba Culver City 

Tustin 
Norcross 

Arrow Electronics 
Tech-Trek, Ltd. Hamilton Electro Sales 

Phone: (714) 838-5422 
Arrow Electronics 

Phone: (204) 222-1321 Phone: (213) 558-2121 Phone: (404) 449-8252 

Garden Grove 
Woodland Hills Hamilton! Avnet Electronics 

DISTRIBUTORS 
Wyle LEMG Computer 

Avnet Electronics Phone: (404) 447-7507 

ALABAMA Products 
Phone: (818) 700-2600 Schweber Electronics 

Huntsville Phone: (714) 891-1717 COLORADO 
Phone: (404) 449-9170 

Hamilton! Avnet Electronics 
Gardena 

Aurora ILLINOIS 
Phone: (205) 837-7210 

Schweber Electronics 
Arrow Electronics Elk Grove 

Schweber Electronics 
Phone: (213) 327-8409 

Phone: (303) 696-1111 Schweber Electronics 
Phone: (205) 882-2200 

Denver 
Phone: (312) 364-3750 

ARIZONA 
Hayward 

Wyle Distribution Group Schaumburg 
Arrow Electronics 

Phoenix 
Phone: (415) 487-4600 

Phone: (303) 457-9953 Arrow Electronics 
Schweber Electronics 

Englewood 
Phone: (312) 397-3440 

Phone: (602) 997-4874 Irvine 
Anthem Electronics Bensenville 

Wyle LEMG Anthem Electronics 
Phone: (303) 790-4500 Hamilton! Avnet Electronics 

Phone: (602) 249-2232 Phone: (714) 768-4444 
Schweber Electronics 

Hamilton! Avnet Electronics Phone: (312) 860-7700 
Tempe Phone: (714) 863-0200 

Phone: (303) 779-9998 
INDIANA 

Arrow Electronics 
Wyle LEMG 

Schweber Electronics 
Carmel 

Phone: (602) 968-4800 
Phone: (714) 863-1611 

Phone: (303) 799-0258 
Hamilton! Avnet Electronics 

Hamilton! Avnet Electronics 
Thornton Phone: (317) 844-9333 

Phone: (602) 231-5100 Ontario 
Wyle LEMG 

CALIFORNIA 
Hamilton! Avnet Electronics 

Phone: (303) 457-9953 
Indianapolis 

Phone: (714) 989-4602 Arrow Electronics 
Calabasas 

CONNECTICUT Phone: (317) 243-9353 
Wyle LEMG Rancho Cordova 
Phone: (818) 880-9000 Wyle LEMG 

Danbury 
Hamilton! Avnet Electronics 

Canoga Park 
Phone: (916) 638-5282 

Phone: (203) 797-2800 
IOWA 

Schweber Electronics Sacramento Schweber Electronics 
Cedar Rapids 

Phone: (818) 999-4702 Hamilton! Avnet Electronics Phone: (203) 748-7080 
Hamilton! Avnet Electronics 
Phone: (319) 362-4757 

Phone: (916) 925-2216 
Meriden Schweber Electronics 

Schweber Electronics 
Lionex Corp. Phone: (319) 373-1417 

Phone: (916) 929-9732 
Phone: (203) 237-2282 

KANSAS 
San Diego 

Wallingford Overland Park 
Anthem Electronics 
Phone: (619) 453-4871 

Arrow Electronics Hamilton! Avnet Electronics 

Arrow Electronics 
Phone: (203) 265-7741 Phone: (913) 888-8900 

Phone: (619) 565-4800 FLORIDA 
Schweber Electronics 

Hamilton! Avnet Electronics Altomont Springs 
Phone: (913) 492-2921 

Phone: (619) 571-7510 Schweber Electronics MARYLAND 
Schweber Electronics Phone: (305) 331-7555 Columbia 
Phone: (619) 450-0454 

Deerfield Beach 
Arrow Electronics 

Wyle LEMG 
Arrow Electronics 

Phone: (301) 995-0003 
Phone: (619) 565-9171 

Phone: (305) 429-8200 
Hamilton! Avnet Electronics 
Phone: (301) 995-3500 

Ft. Lauderdale Lionex Corp. 
Hamilton! Avnet Electronics Phone: (301) 964-0040 
Phone: (305) 971-2900 
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Gaithersburg Fairfield OHIO Austin 
SChweber Electronics Arrow Electronics Beechwood Arrow Electronics 
Phone: (301) 840-5900 Phone: (201) 575-5300 Schweber Electronics Phone: (512) 835-4180 

MASSACHUSETTS 
Hamilton! Avnet Electronics Phone: (216) 464-2970 Hamilton! Avnet Electronics 

Wilmington 
Phone: (201) 575-3390 

Centerville 
Phone: (512) 837-8911 

Lionex Corp. 
Lionex Corporation 

Arrow Electronics 
Quality Components 

Phone: (617) 657-5170 
Phone: (201) 227-7960 

Phone: (513) 435-5563 
Phone: (512) 835-0220 

Schweber Electronics 
Schweber Electronics Wyle LEMG 

Phone: (617) 275-5100 
Phone: (201) 227-7880 Cleveland Phone: (512) 834-9957 

Hamilton! Avnet Electronics Schweher Electronics 
Woburn 

Marlton 
Phone: (216) 831-3500 Phone: (512) 458-8253 

Arrow Electronics 
Arrow Electronics 

Phone: (609) 596-8000 Dayton Carrolton 
Phone: (617) 933-8130 

Hamilton! Avnet Electronics Arrow Electronics 
Hamilton! Avnet Electronics NEW MEXICO Phone: (513) 439-6700 Phone: (214) 380-6464 
Phone: (617) 273-7500 Albuquerque 

Schweber Electronics 
MICHIGAN 

Hamilton! Avnet Electronics 
Phone: (513) 439-1800 

Dallas 
Phone: (505) 765-1500 Schweber Electronics 

Ann Arbor 
Arrow Electronics Solon Phone: (214) 661-5010 

Arrow Electronics 
Phone: (313) 971-8220 

Phone: (505) 243-4566 Arrow Electronics 
Houston 

NEW YORK 
Phone: (216) 248-3990 

Arrow Electronics 
Grand Rapids 

Buffalo Westerville Phone: (713) 530-4700 
Hamilton! Avnet Electronics 
Phone: (616) 243-8805 

Summit Distributors Hamilton! Avnet Electronics Hamilton! Avnet Electronics 
Phone: (716) 887-2800 Phone: (614) 882-7004 Phone: (713) 780-1771 

Livonia 
East Syracuse OKLAHOMA 

Schweber Electronics 
Hamilton! Avnet Electronics 

Hamilton! Avnet Electronics Tulsa 
Phone: (713) 784-3600 

Phone: (313) 522-4700 
Phone: (315) 437-2641 Quality Components 

Wyle LEMG 
Schweber Electronics 

Phone: (918) 664-8812 
Phone: (713) 879-9953 

Phone: (313) 525-8100 Hauppauge, L.I. 
Schweber Electronics Irving 

Arrow Electronics 
MINNESOTA 

Phone: (516) 231-1000 
Phone: (918) 622-8000 Hamilton! Avnet Electronics 

Edina 
Hamilton! Avnet Electronics OREGON 

Phone: (214) 659-4111 
Arrow Electronics 

Phone: (516) 231-9800 Hillsboro Richardson 
Phone: (612) 830-1800 

Lionex Corp. Wyle LEMG Wyle LEMG 
Schweber Electronics 

Phone: (516) 273-1660 Phone: (503) 640-6000 Phone: (214) 235-9953 
Phone: (612) 941-5280 

Minnetonka 
Liverpool Lake Oswego Sugar Land 

Hamilton! Avnet Electronics 
Arrow Electronics Anthem Electronics Quality Components 

Phone: (612) 932-0600 
Phone: (315) 652-1000 Phone: (503) 684-2661 Phone: (713) 240-2255 

Hamilton! Avnet Electronics 
MISSOURI 

Rochester Phone: (503) 635-8831 
UTAH 

Arrow Electronics Salt Lake City 
Earth City 

Phone: (716) 427-0300 Tigard Anthem Electronics 
Hamilton! Avnet Electronics 
Phone: (314) 344-1200 

Hamilton! Avnet Electronics Arrow Electronics Phone: (801) 973-8555 

Schweber Electronics 
Phone: (716) 475-9130 Phone: (503) 684-1690 Arrow Electronics 

Phone: (314) 739-0526 
Schweber Electronics 

PENNSYLVANIA 
Phone: (801) 972-0404 

Phone: (716) 424-2222 
Horsham 

Hamilton! Avnet Electronics 
St. Louis Westbury, L.I. Lionex Corp. 

Phone: (801) 972-2800 
Arrow Electronics 

Schweber Electronics Phone: (215) 443-5150 
Wyle LEMG 

Phone: (314) 567-6888 
Phone: (516) 334-7474 Schweber Electronics 

Phone: (801) 974-9953 

NEW HAMPSHIRE 
NORTH CAROLINA 

Phone: (215) 441-0600 WASHINGTON 
Manchester Raleigh Monroeville 

Bellevue 

II Arrow Electronics Arrow Electronics 
Phone: (603) 668-6968 

Arrow Electronics Arrow Electronics 
Phone: (206) 643-4800 

Phone: (919) 876-3132 Phone: (412) 856-7000 
Hamilton! Avnet Electronics 

Hamilton! Avnet Electronics 
Hamilton! Avnet Electronics 

Phone: (603) 624-9400 
Phone: (919) 878-0810 

Pittsburgh Phone: (206) 453-5844 
Schweber Electronics 

Schweber Electronics 
Hamilton! Avnet Electronics Wyle LEMG 

Phone: (603) 625-2250 
Phone: (919) 876-0000 

Phone: (412) 281-4150 Phone: (206) 453-8300 
Schweber Electronics 

NEW JERSEY Phone: (412) 782-1600 
Redmond 

Cherry Hill Anthem Electronics 
Hamilton! Avnet Electronics TEXAS Phone: (206) 881-0850 
Phone: (609) 424-0100 Addison 

WISCONSIN 
Quality Components 
Phone: (214) 733-4300 
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Brookfield 
Winnipeg HONG KONG PERU 

Schweber Electronics 
Phone: (414) 784-9020 

Zentronics, Ltd. Philips Hong Kong, Ltd. Cadesa 
Phone: (204) 775-8661 Kwai Chung Lima 

New Berlin Phone: (0) 245121 Phone: (14) 319253 
Hamilton/ Avnet Electronics FOR SIGNETICS 

INDIA PHILIPPINES 
Phone: (414) 784-4510 PRODUCTS Philips India & Elect. Ltd. Philips Industrial Dev., Inc. 

Oak Creek WORLDWIDE: Bombay Makati-Rizal 
Arrow Electronics ARGENTINA Phone: (22) 212628 Phone: (2) 868951 
Phone: (414) 764-6600 Philips Argentina S.A. INDONESIA PORTUGAL 

CANADA Buenos Aires P.T. Philips-Ralln Electronics Philips Portuguesa SARL 
Brampton, Ontario Phone: (1) 652-3983 Jakarta Lisboa 

Zentronics, Ltd. AUSTRALIA Phone: (21) 512572 Phone: 351-19-68-3121 
Phone: (416) 451-9600 Philips Industries Holdings IRELAND SINGAPORE 

Burnaby, Vancouver Ltd. Philips Electrical Ltd. Philips Project Dev. Pte., Ltd. 
Hamilton/ Avnet Electronics Artarmon, N.S.W. Dublin Singapore 
Phone: (604) 272-4242 Phone: (2) 439-3322 Phone: 353-1-69-3355 Phone: 350-2538 

Calgary, Alberta AUSTRIA ISRAEL SOUTH AFRICA 
Hamiltonl Avnet Electronics Osterrlchische Philips Rapac Electronics, Ltd. E.D.A.C. (PTY), Ltd. 
Phone: (403) 230-3586 Bauelemente Tel Aviv Joubert Park 
Zentronics, Ltd. Wien Phone: (3) 477115 Phone: (11) 401-4600 
Phone: (403) 272-1021 Phone: 43-222-93-26-2 

ITALY SPAIN 
Downsview, Ontario BELGIUM Philips S.p.A, Mlnlwatt S.A. 

Arrow / Cesco N.V. Philips & MBLE Milano Barcelona 
Phone: (416) 661-0220 Bruxelles Phone: 39-2-6994 Phone: 301 63 12 

Mississauga, Ontario 
Phone: 32-02-242-7400 

JAPAN SWEDEN 
Hamilton/ Avnet Electronics BRAZIL Signetics Japan, Ltd. A.B. Elcoma 
Phone: (416) 677-7432 Ibrape Tokyo Stockholm 

Sao Paulo Phone: 813-230-1521 Phone: 46-08-67-9780 
Montreal, Quebec Phone: (11) 211-2600 Osaka 

Arrow/Cesco 
Phone: 816-304-61 71 

SWITZERLAND 
Phone: (514) 735-5511 CHILE Philips A.G. 
Zentronics, Ltd. Philips Chilena S.A. KOREA Zurich 
Phone: (514) 735-5361 Santiago Philips Industries (Korea) Phone: 41-01-988-2211 

Nepean, Ontario 
Phone: (2) 39-4001 Ltd_ 

TAIWAN 
Seoul 

Arrow/Cesco DENMARK 
Phone: (2) 794-5011 

Philips Taiwan, Ltd. 
Phone: (613) 226-6903 Mlnlwatt AlS Taipei 
Hamiltonl Avnet Electronics Kobenhavn N.V. MEXICO Phone: (2) 712-0500 
Phone: (613) 226-1700 Phone: 45-01-69-1622 Electronlca S.A. de C.V. 

THAILAND 
Zentronics, Ltd. FINLAND Mexico D.F. 

Philips Electrical Co. 
Phone: (613) 226-8840 Oy Philips Ab Phone: (721) 61300 

of Thailand Ltd. 
Quebec, Quebec Helsinki NETHERLANDS Bangkok 

Arrow / Cesco Phone: 358-1-7271 Philips Nederland B.V. Phone: 233-6330-9 
Phone: (418) 687-4231 FRANCE Eindhoven 

TURKEY 
Richmond, B.C. R.T.C. La Radiotechnique- Phone: 31-40-79-3333 

Turk Philips 
Zentronics, Ltd. Compelec NEW ZEALAND Ticaret A.S. 
Phone: (604) 273-5575 Paris Philips Electrical Ind. Ltd. Istanbul 

Phone: 33.1.338.8000 Auckland Phone: 43 59 10 
Ville SI. Laurent, Quebec Phone: (9) 605914 

Hamilton/ Avne! Electronics GERMANY UNITED KINGDOM 
Phone: (514) 335-1000 Valvo NORWAY Mullard, Ltd. 
Zentronics, Ltd. Hamburg Norsk AlS Philips London 
Phone: (514) 735-5361 Phone: 49-40-3296-19 Oslo Phone: 44-01-580,6633 

Waterloo GREECE Phone: 47-2-680200 
UNITED STATES 

Zentronics, Ltd. Philips S.A. Hellenique Signelics International Corp, 
Phone: (519) 884-5700 Athens Sunnyvale, California 

Phone: 9215111 Phone: (408) 739-7700 
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Index 
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pSOS-68K 
SCC80 Series 
SCN80 Series 
SCC80C31 
SCC80C51 
SMVME0400 
SMVME0500 
SMVME0510 
SMSFT801X 
SMVME1000 
SMVME1200 
SMVME1201 
SMVME1500 
SMVME1600 
SMVME1610 
SMVME1620 
SMVME2000 
SMVME21XX Series 
SCN2641 
SCN2651 
SCN2652 
SCN2653 
SCN2661 
SCN2672 
SCB2673 
SCN2674 
SCB2675 
SCB2675T 
SCB2677 
SCN2681 
SCC2691 
SCC2698 
SMVME31XX 
SMVME3300 
SMVME4300 
SMVME5100 
SCN8031AH 
SCN8032AH 
SCN8051AH 
SCN8052AH 
SCN8400 Series 
SMVME9100 
SMSFT10000 
SMSFT12000 
SMSFT16000 
SMSFT51970 
SCN68000 
SCN68010 
SCB68154 
SCB68155 
SCB68171 
SCB68172 
SCC68173 
SCB68175 
SCB68430 
SCN68454 
SCB68459 
SCN68562 
SCN68681 
SCC68905 
SCC68906 
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Interrupt Generator........................................................................................................... 2-358 
Interrupt Handler.............................................................................................................. 2-369 
Very Little Serial Interface Chip (VLSIC) ................................................................................ 2-386 
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VMSbus Controller (VMSCON)............................................................................................. 2-416 
Bus Controller ................................................................. ,................................................ 2-426 
Direct Memory Access Interface (DMAI) ................................................................................ 2-438 
Intelligent Multiple Disk Controller (IMDC) .............................................................................. 2-459 
Disk Phase-Locked Loop (DPLL).......................................................................................... 2-489 
Dual Universal Serial Communications Controller (DUSCC)......................................................... 2-500 
Dual Asynchronous Receiver/Transmitter (DUART) ..................... ................... .......... ........ ......... 2-547 
Basic Memory Access Controller (BMAC)............................................................................... 2-568 
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