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NIM Standard
NIM is an acronym for Nuclear Instrumentation Methods.  The NIM standard (DOE/ER-0457) was 
established in 1964 for the nuclear and high energy physics communities.  The goal of NIM was to 
promote the interchangeability of instrumentation modules.  Standard NIM modules are 8.75 inches 
tall and a width which is a multiple of 1.35 inches (= “single width”; “double width” = 2.7 inches)

Example: extended pin set Bin connector front
(looking into bin)

Bin

Module
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CAMAC Standard
CAMAC is also an acronym: Computer Automated Measurement and Control.  The CAMAC standard 
(IEEE 583) was established in 1975 and has been used in virtually every physics laboratory and many 
industrial applications.  While other modular instrumentation standards have been widely adopted, the 
robust CAMAC module and enclosure construction and simple hardware level interface means 
CAMAC is still a viable choice for instrument applications today.

Separate 24-bit Read/Write
Busses
Simple FNAD commanding:
e.g. F = 0 (read)

N = 1 (crate slot)
A = card channel #
D = data (either)

Z = initialize (reset)
X = I’m responding
Q = zero suppress
L = LAM (Look-At-Me)

LeCroy 3377 500ps multi-hit TDC
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FASTBUS Standard
FASTBUS is a standard largely exclusive to High Energy Physics. Detailed in ANSI/IEEE 960 and 
IEC-547, it is designed for VERY high power operation (many kW per crate – from the age of ECL)

Hundreds of pins, 
Impossible to detail here 
and it is likely you will 
never need to know this.

LeCroy 1877S 500ps multi-hit TDC
96-channels – backbone of Belle Exp.

Back edge

Mechanics are frightening: 
bed of nails in back.  
However the performance 
can be excellent!
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VME Standard
Developed to allow high-density CPU/Memory/IO/Data Acquisition (DAQ) on a common bus.

A computer standard

Terminated transmission lines
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VIPA (VME64) Standard
Many extensions (too numerous to list) to allow higher speed, more usable area beyond 160mm deep 
6U Eurocard standard.  5 row connectors added to help with lack of power.

J0 (power)
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GPIB/HPIB
The IEEE-488 standard goes under a number of names (General Purpose Interface Bus/ Hewlett-
Packard Interface Bus).  600kByte/s max.   Convenient for slow acquistion/control.

Common interface for high-end instruments
Hermaphrodite connectors easy to daisy-
chain and stack.
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ISA Bus
(Industry Standard Architecture)  At 8MHz and 8/16 bit data bus, was the original PX-XT bus.  This 
flexibility and open standard allowed the PC to bury the Apple.

Two popular card configurations
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PCI Bus
(Peripheral Components Interface) High-speed successor to the venerable ISA bus.

Reflective wave transmission: max. 7 slots

PMC, PCMCIA variants
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Compact PCI (cPCI)
An extension of PCI dedicated to chassis operation:  
HOT SWAP!!

Example: extended pin set

Based on same Eurocard mechanics as VME

P1 only 32 bit bus
P1&P2 64 bit bus
33&66 MHz clock speeds
Over 500MBytes/s possible
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The COPPER System

Needed as data rates increase: very powerful – common platform

FINESSE
“User Cards”

Ethernet Interface 

With on-board 
CPU
“crate on a 
board”

Custom Systems: e.g. COPPER
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Bizarre/Others
Because many groups have (or think they have) unique environments, they insist 
on designing to their own standards.  Some examples:

• TKO
• Rabbit
• FUTUREBUS
• VXI/PXI

Spurred by the demand for low-cost, high reliability flexible control in the IC, 
automotive and aircraft industries, there are a number of serial interface 
standards:

• CANbus and competitors
• I2C
• JTAG
• ARCnet
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Standard Interface (I): Serial Ports
A compact, easy to implement style has kept RS-232 around despite its obvious short-comings.

Protocol: 
Number start/stop bits, Parity

Not unique:
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Standard Interface (II): Parallel Port
The “Printer Port” for many a generation of PCs, this is also likely in its dying days

Bin connector front
(looking into bin)
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Standard Interface (III): USB
The Universal Serial Bus (USB) is currently taking over the world.  Chip-sets supporting the simplest 
interface standard have largely done away with PS-2 and serial interfaces for keyboard/mouse.

USB1.1 – 12Mb/s
USB2 – 480Mb/s
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Networking
The need for high-speed interconnection… 

• 10bT (coax, twisted-pair)
• 100bT
• GbE (CAT-5, fiber)
• 10GbE

• FDDI
• HIPPI
• SONET (OC-48/192/768)

Ethernet Packet

SONET Structure

STM Structure
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Bus Comparison (links)
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Bus Comparison (2)
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Connectors
• Signal

– General purpose: BNC, NIM/Lemo, DB-9/25, 
RJ-45, USB (type-A & B), GPIB 

– RF: F-conn, SMA, SMB, N-type, MCX
• Power

– DC:  Molex, Amphernol, Bendix, banana plug
– AC:  120V/240V (single/triple phase)

• High Voltage (red cable)
– MHV, SHV


