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The front panel consists of Lemo connectors, a power 
ON/OFF switch and indicator. There is input for each 
scaler, and an ARMIN and GATEIN for daisy chaining 
with external equipment. There is a 10MHz CLKOUT 
output for external synchronization, and an ARMOUT 
output that is controllable through EPICS. Typically, for 
time resolved applications, the ARMOUT is connected to 
the ARMIN and the CLKOUT to the first scaler. 

The back panel has a power input connector. Typically, 
an external wall mount or desktop power supply is used 
for electrical safety concerns. There are LEDs to indicate 
activity from EPICS, ARMED, ARMIN, and GATEIN. 
 

Figure 6: Scaler unit. 
 
Most of the EPICS components were already written. 

EPICS databases, MEDM screens, and scaler record 
support were taken from the STD synApps module [6]. 
An ASYN driver was written to provide device support 
and define interfaces that allow PVs access to the scalers 
outside of the record context. Record support provides a 
framework which calls methods from the ASYN driver in 
a programmed sequence depending on its counting mode. 
The driver responds by sending commands and read/write 
data through the bridge to control the scalers.  

The driver defines methods for initializing hardware 
and scalers, reporting its status, processing scaler values, 
and handling interrupts from the FPGA. During 
initialization, the driver registers its methods with the 
record using the Device Support Entry Table (DSET) 
structure [9] hooking them into the framework. An 
interrupt handler is registered with RTEMS to process 
status and read out scalers, and post them to EPICS. 

The FPGA component defines Programmed IO (PIO) 
registers which hook into the bridge. Registers are 
accessed by the ASYN driver as memory locations. 
Commands and data received by the driver indicate what 
function to perform, such as arm, preset, or read a scaler. 
All scalers are up counters. Preset values are converted to 
negative prior to loading into the scaler. When a scaler 
reaches zero, it generates an interrupt to the driver and 
dispatches it to a process which posts the status and data 
to EPICS. 

Similar to the scaler, other applications have been 
developed which use the GEN-II hardware platform. A 
flexible timing module was developed for CCD shutter 
controls. It allows the user to delay and stretch timing 
signals from field instrumentation with 20nS resolution. 
For this application, no new hardware needed to be 
developed. A “bunch scaler” was developed to count the 
number of photons per accelerator bunch from an 
Avalanche Photo Diode (APD) for a Laser-based pump 

probe experiment. A new IO component board was 
required because the field equipment had intermixed 
signal levels, such as TTL, ECL, and NIM. Software 
development for both these applications only required an 
ASYN driver and MEDM screens for the application 
specific behaviour and user interfaces. 

CONCLUSION 
The “Generic Digital” approach provides a design pattern 
that can be employed to develop and rapidly deploy many 
beamline and detector applications. The model allows 
flexibility and the ability to adapt to applications of 
varying configurations and complexities. Existing 
hardware components can be easily interchanged and new 
ones developed. Coupling the uC5282 with an FPGA is a 
hardware configuration that has been proven to be reliable 
at the APS and other laboratories throughout the 
community. Using EPICS, RTEMS, and synApps, 
reduces overall project cost and allows one to focus more 
on the application development, thus minimizing the 
hardware and software development time. Both future 
beamline and detector applications and those currently 
under development, along with the APS users, will 
benefit by the approach discussed in this paper. 
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