
This specification relates to 1401 systems with the latest 
issues of modules: the standard 1401-3 G and 1401-4 K within 
the 1401, and the multiplier/memory option card, 1401-13 C. 
The specification is liable to alteration without notice. 

Host interfaces 

Specific interfaces: Data rates to/from host (kB/sec) 

Apple ][, lie, 1/e 65C02 35 Hewlett Packard 85 20 
Apricot 55 IBM PC, XT, AT 142 
BBC model B, B+, Master 50 RML Nimbus 62 
Hewlett Packard 9816 100 DEC VAX (VMS via IEEE) 100 

Generalised interfaces: RS 232 (to 19200 Baud) or IEEE 488. 

Hardware expansion 

* 
* 

Faster ADC: 130 kHz in place of standard 80 kHz maximum. 

Dual simultaneous sample/hold on ADC input 

* 
* 

Internal module with either 2 or 8 Mbytes of mass memory. 

Resistor programmable fixed input amplifiers or dynamically 
programmable input amplifiers and filters are available. 

* Conversion kits are available to change hosts or to upgrade 
older units to the current specification. 

Analogue to digital converters (ADCs) 

16 channels at 12 bit accuracy, 12 microseconds conversion. 
Conversion by: program, crystal clock 4 or external pulse. 
Options: dual sample/hold; 150 kHz ADC rate to Mass RAM. 

Operating voltage range =5 volts. Maximum safe voltage is 
+20 volts, but no inputs should be more than 25 volts apart. 
The input impedance is not less than 1 M Ohm. 

Standard software commands 
for single channel use, with 
12 bit sampling, give these 
maximum rates. In most 
cases, rates can be made 
faster by special coding 
but not to more than 133 
kHz except to Mass RAM, 
where 153 kHz is an option. 

ADC data rates to ••• 

Memory, sole operation 
interrupt driven 

Mass RAM, sole operation 
interrupt driven 

Host, data memory * 
fixed disc $ 

kHz 

83 
42 

83 
47 

67 
67 

* 8 kHz only to the Apple * 
$ Measured for IBM only $ 

Digital to Analogue converters (DACs) 

4 channels, 12 bit accuracy, =5 volts range. 
External brightup pulse on DAC 1 update. 
Double buffering available on DACs 0,1 and 2,3. 
Clocked conversion on DACs 1 and 3 from clocks 3 and/or 4. 

Output impedance less than Ohm. The drive capability is 
600 Ohms and the outputs are short circuit-proof. 

Data rates are s i milar to or faster than the ADC rates. 
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Five fast clocks and one calendar clock 

Clocks 0 and 1 

16 bit prescaler, 16 bit counter and overflow flag for each clock. 
1 MHz internal crystal frequency source or external source (to 4MHz). 
External start, and external reading trigger on both clocks. 
Digital input change of state flag linkable to clock 0 latch. 

The standard software measures event times to the nearest microsecond, 
at rates of up to 20 kHz on up to 8 channels. All the input times may 
be stored, or the data can be pre-processed to form histograms of: post 
stimulus response times, inter-event times, auto-correlatidns, or cross
correlations on one or more channels, as appropriate. The polarity of 
all five of the event channels can be controlled by software. 

Clock 2 

3 counter/timer stages of 16 bits each plus overflow flag. 
6 different clock modes of operation includes gated operation. 
Final stage available as TTL signal. 
Linkable to digital output to allow clocked digital changes. 
1 MHz internal crystal clock or external frequency source (to 4 MHz). 

One standard command offers multi-mode operation, with timing functions 
and a range of timed signal generation. 

Another command provides precisely timed sequences of digital pulses, of 
microsecond accuracy and millisecond resolution, for driving external 
equipment, or controlling other commands within the 1401 itself! 

Clocks 3 and 4 (DAC and ADC clocks) 

Each clock has two stages of 16 bits each plus overflow flag. 
Links to DAC and ADC for clocked conversion/updates. 
External trigger inputs to start the clocks. 
4 MHz internal crystal clock or external frequency source (to 4 MHz). 

Signal averaging: with 12 bit data acquisition and 32 bit accumulation, 
up to 65,535 sweeps of over 8000 values may be summed. Using standard 
software, 1024 point sweeps may be captured and averaged at more than 20 
times per second, or with special software, 50 times per second. 

Calendar clock 

The battery-backed calendar clock can be read to the nearest second and 
runs for over 3 months in the absence of mains power. 

Digital input and output 

8 dedicated input lines with change of state flag and handshakes. 
8 dedicated output lines with double buffer on clock 2 facility. 
8 bidirectional lines, each user assignable to input or output. 

Standard commands offer input and output of single bits, or synchronous 
bytes or words. 
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Block transfer commands are provided for the fastest transfer of large 
amounts of data between the host and the 1401. 

The YT display command increases graphical display speeds in BASIC by 
allowing the 1401 to write directly to the host display screen, (where 
this feature is available on the host). 

The utilities include: 

A debug program for command development 

An interactive command running program with graphical display 

A cross assembler and command loader for the specifically interfaced 
host computers, written in Pascal. For RS232/IEEE 488 interface 
users, the cross assembler is provided as a Pascal source. 

The analogue test and calibration programs, which have dynamic display 
of the test points, potentiometers and expected waveforms. 

Special software 

Support is provided for writing your own high performance commands if 
you find that the standard software will not provide the functions you 
need. CED will also write special software to order, from single 1401 
commands through to complete "turn key" systems. 

A description of CED-written special purpose application software is 
available, showing the successful use of 1401 in practical applications. 

1401 processor and standard memory 

4 MHz 65C02 processor (CMOS 6502 with extended instruction set). 64K 
RAM memory with 8K Monitor and self test ROM; full interrupt structure, 
12 MHz Z8 internal co-processor 

8 bit parallel host interface with single step and debug facilities. 

Physical details 

Maximum dimensions: 440 mm wide x 102 mm high x 446 mm front to back 

Weight: less than 8 kilograms Power consumption: 45 watts 

Power supply: AC mains, 50 - 400 Hz, either 210 - 250 V or 105 - 125 V 

Operating environment: 0 - 45 oc, non-condensing humidity. 

Installation 

The unit is supplied ready for the user to plug in to a specific host, 
or to receive a standard data cable (RS232 or IEEE 488). Installation 
instructions are given in the Programmer's handbook, provided with each 
unit. 
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