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software as will be discussed below.  
 

The traditional RS232 signals probably should not be used with a microcontroller without diode 
voltage clamps (Figure 6.2) because of the voltage levels involved. Microcontrollers typically use a TTL 
RS232/USART that operates in the range 0-5V or 0-3.3 and have inverted logic levels compared with the 
traditional RS232.  Some microcontrollers such as the ATMEL XMEGA128A4U can invert the logic levels 
but require the voltages to remain between ground and VCC (except possibly for very low current 
signals that won’t exceed the capacity of the parasitic diodes on the pins). For the TTL RS232/USART, the 
proper signals can be accessed at the SP233ACT integrated circuit on those pins that actually connect to 
the PIC16F84 which is located just above the SP233ACT chip.  

 

 
The initial tests of changing the RFS output frequency use a USB-RS232 adapter and the 

traditional RS232 signals available at connector J2 (See Section 6.2 for example USB-RS232 adapters).   
There are several methods suitable to make connections to J2.  The first method for some of the initial 
tests used wires of sufficient diameter such that when inserted into the header holes, they did not fall 
out. Actually, stranded wire for which the strands were soldered together worked best and did not 
destroy the socket pins.  The second method used male headers or a trimmed IC socket with the male 
pins pressed into the receptors and wires soldered to the other ends of the male pins.   The third 
method unsoldered the J2 connector in Figure 6.3 and replaced it with wires soldered in the left-most 
three holes (pins 5,4,3). These soldered J2 wires are used for the standard RS232 signals. Regarding the 
CAUTION mentioned in the figure caption with respect to the two wires soldered to the SP233ACT chip 
(plus a ground wire – not shown): Initial tests show that these wires can connect directly to an external 
microcontroller USART pins without harm even though it is possible for two connect pins to be outputs 
and thereby risking damage to either of the circuits when in contention. For this reason, it’s best to 
include additional circuitry as discussed in Section 10.3. 

Figure 6.3 and Table 6.1 show the required connections. For the standard RS232 signals and a 
USB-RS232 adapter, use a DB9 FEMALE connector and make connections as shown in the left and 
middle panels of Figure 6.3. The proper USB-RS232 adapter will have the male counterpart connector. 

Figure 6.3: LEFT: Connections to the SP233ACT for the TTL-RS232 and to J2 for the standard RS232 signals. Note the small 
white dot at the lower left of SP233ACT marks pin 1 for the chip. The white wire on the SP233ACT pin 2 is the TTL-RS232 
transmit line that can be connected to a 5V microcontroller receive pin. The red wire on the SP233ACT pin 3 is the TTL-
RS232 receive line that can be connected to a 5V microcontroller transmit pin. See caution message in text regarding 
direct connection to the SP233ACT.  Connector J2 is on the lower right side of the PCB. The square white box around the 
right most pin on J2 will be taken as pin J2-1. The black, white, and red wires carry the ground, 5650A transmit, and the 
5650A receive signals respectively. MIDDLE: Rear view of the female DB9 with the wires from the FE5650A transmit, 
FE5650A receive and ground soldered to pins 2, 3, and 5, respectively. RIGHT: Pin out for the SP233ACT.  
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