KPCI-3140

8 counter/timers (16 bit)

4 interval timers (24 bit)
capable of interrupting CPU on
timeout

Digital pattern recognition on
8-bit (Port D)

32 digital 1/0 lines for high
channel count applications
40MHz clock frequency (max.)

32-bit DriverLINX® drivers plus
bundled start-up software

Not supported in Microsoft
Windows 7 64-bit

KPCI-3140 8-Channel Counter/
Timer PCI Board
with Digital 1/0

1.888.KEITHLEY (us. only)

www.keithley.com

8-Channel, 40MHz Counter/Timer
with Digital I/0 Board

Functional Description

The KPCI-3140’s integration of sophisticated timing, frequency and event
counting, and digital I/O makes it a highly versatile, cost-effective alterna-
tive to using separate counter, timer, and digital I/O cards. This board con-
tains eight 16-bit counter/timers, four 24-bit interval timers, and 32 digital
1/0 lines that can be programmed for input or output. Keithley’s extensive
software suite of 32-bit DriverLINX drivers is included. DriverLINX pro-
vides both an ActiveX and DLL interface for programming languages and
test panels for easy performance verification.

Each of the eight counter/timers accepts both a clock input and a gate input
signal, and outputs a clock output signal. Each counter can use a time base
generated from an internal clock or from an external clock. Each counter
can interrupt the CPU when it reaches a count of 0. The internal clock uses

a 25ns time base with output frequencies ranging from 610Hz to 40MHz. An
external clock is useful for pacing counter/timer operations at rates not avail-
able with the internal clock or for pacing at uneven intervals.

The clock output signal of one counter/timer can be routed internally to the
clock input signal of the next counter/timer to cascade the two counter/timers.
This creates a 32-bit counter/timer. To cascade more than two counter/timers,
connect the counter/timers externally using the screw terminal panel accessory.

There are two methods for controlling the gate of each counter: by soft-
ware or by an external gate signal. Use the external gate signal to trigger a
one-shot output or to enable event counting, frequency measurement, or
rate generation when the gate signal is active.

The KPCI-3140 allows the internal clock’s output signal to be a pulsed out-
put with either high-to-low transition or low-to-high transitions. The duty cycle (width) of the pulse
can be programmed.

Interval Timers

The KPCI-3140 provides four 24-bit internal interval timers. An example of how these interval timers
can be used is to generate a periodic interrupt to the host CPU to time an event, such as reading the
digital inputs or updating the digital outputs. The interval timers use an internal clock input signal
requiring no external connections. The frequency of the clock output signal range from 2.38Hz to
20MHz.

Digital 1/0

The KPCI-3140 provides 32 digital I/O lines that can be programmed into 4 banks of 8 lines for input
or output. The 24mA sink and 15mA source of the digital outputs can drive external solid-state relay
modules.

This board generates an interrupt when any of the eight digital I/O lines corresponding to Digital I/0
Port D changes state. The interrupts can be enabled one bit at a time on this port. Use this feature to
monitor critical signals or to signal the host computer to transfer data to or from the board.

ACCESSORIES AVAILABLE APPLICATIONS
CAB-305 68-pin, 79 inch shielded cable « Event countin g
STP-68 Screw terminal panel (not CE approved)
STP-3140 Screw terminal panel © Digital control
STP-ENCL General purpose enclosure for STP-3140 and
STP-68 * Frequency measurements

 Interval measurements

e Complex pulse generation

KEITHLEY

A GREATER MEASURE OF CONFIDENCE
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KPCI-3140

8-Channel, 40MHz Counter/Timer

with Digital I/0 Board

Connector Pin Assignments

The Counter/Timer and Digital input and output connections
are made with a 68-pin connector.

)

Digital Ground 68

C/T Clock Inputo 67

C/T Clock Output 0 66

C/T Gate Input 0 65

C/T Gate Input2 64

C/T Clock Output2 63

C/T Clock Input 2 62

Digital Ground 61

Digital I/O Port A, Line0 60
Digital I/O Port A, Line2 59
Digital I/O Port A, Line 4 58
Digital I/O Port A, Line 6 57
Digital Ground 56

Digital I/O Port B, Line 0 55
Digital I/O Port B, Line 2 54
Digital I/O Port B, Line 4 53
Digital I/O Port B, Line 6 52
Digital 1/0 Port C, Line 0 51
Digital I/0 Port C, Line2 50
Digital I/O Port C, Line 4 49
Digital I/O Port C, Line 6 48
Digital Ground 47

Digital I/O Port D, Line 0 46
Digital I/O Port D, Line 2 45
Digital I/O Port D, Line 4 44
Digital I/O Port D, Line 6 43
Digital Ground 42

C/T Clock Input 4 41

C/T Clock Output 4 40

C/T Gate Input 4 39

C/T Gate Input 6 38

C/T Clock Output 6 37

C/T Clock Input 6 36
Power Ground 35

34 Digital Ground

33 C/T Clock Input 1

32 C/T Clock Output 1

31 C/T Gate Input 1

30 C/T Gate Input 3

29 C/T Clock Output 3

28 C/T Clock Input 3

27 Digital Ground

26 Digital I/0 Port A, Line 1

25 Digital 1/0 Port A, Line 3

24 Digital 1/0 Port A, Line 5

23 Digital 1/0 Port A, Line 7

22 Digital Ground

21 Digital /0 Port B, Line 1

20 Digital /0 Port B, Line 3

19 Digital /0 Port B, Line 5

18 Digital I/O Port B, Line 7

17 Digital I/O Port C, Line 1

16 Digital I/O Port C, Line 3

15 Digital /0 Port C, Line 5

14 Digital 1/0 Port C, Line 7

13 Digital Ground

12 Digital /0 Port D, Line 1

11 Digital /0 Port D, Line 3

10 Digital I/O Port D, Line 5

9 Digital I/O Port D, Line 7
Digital Ground

7  C/T Clock Input 5

6  C/T Clock Output 5

5 C/T Gate Input 5

4 C/T Gate Input 7

3 C/T Clock Output 7

2 C/T Clock Input 7

1 45V Output

[

Configuration Guide

Specifications

COUNTER/TIMER
NUMBER OF COUNTER/TIMER CHANNELS: 8.
CLOCK INPUTS:
Threshold Voltage: 0.98V.
Input Sensitivity: =200mV.
Input Hysteresis: 60mV.
Input Current (V, = 0): 0.
Input Current (V;y = 5V): 0.5mA.
Minimum Pulse Width: 25ns (high); 25ns (low) sampled by 40MHz.
Maximum Frequency: 40MHz typical.
GATE INPUTS:
High-Level Input Voltage: 2.0V minimum.
Low-Level Input Voltage: 0.8V maximum.
Minimum Pulse Width: 25ns (high); 25ns (low) sampled by 40MHz.
COUNTER OUTPUTS:
Output Driver High Voltage: 2.0V minimum (I, = —15mA);
2.4V minimum (I, = —3mA).

Output Driver Low Voltage: 0.5V maximum (Io,; = 24mA);

0.4V maximum (I = 12mA).

DIGITAL INPUT/OUTPUT
NUMBER OF LINES: 8 bidirectional per port.
INPUTS:

Input Type: Level-sensitive.

High-Level Input Voltage: 2.0V minimum.

Low-Level Input Voltage: 0.8V maximum.

Minimum Pulse Width: Ports A, B, C: Not applicable. Port D: 66ns high and low. (The minimum pulse
width applies only to interrupt-on-change detection. Pulses less than the minimum may not be detected as

a change.
OUTPUTS:
Output Driver High Voltage: 2.4V minimum (I, = —15mA).
Output Driver Low Voltage: 0.5V minimum (I, = 12mA).

KPCI-3140 STP-3140 [
1 caB305 7o |3

|| sTP-68* |0
0

*Not CE approved
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ENVIRONMENTAL

OPERATING TEMPERATURE: 0° to 70°C.
STORAGE TEMPERATURE: -25° to 85°C.
RELATIVE HUMIDITY: To 95%, non-condensing.

COMPLIANCE: Conforms to European Union directive 89/336/EEC (EMC directive), EN55022 and EN50082-1.

(Product is CE marked.)
DIMENSIONS: 6.875 in L x 4.2 in W (PCI short card).
1/0 CONNECTOR: 68-pin AMP (#749621-7).
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