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“Top Level” Commands
When inactive, the XRS5 is normally in the “Top Level” command state. In the “Top Level” state, the XRS5
will respond to 3 commands detailed below. All other combination of characters is ignored.

Command Total characters Result
text 4 Sends the Text Interface “Main menu”. Sending an Esc character
from the Main menu puts the XRS5 back mto the “top level”.

I 1 Sends a readable text string consisting of the current date and time, and
the current scaled value of each active channel. Each value 1s separated
by a comma. The XRS5 continues to respond to any “top level”
command.

h 1 Enters the LogXR communications protocol. Commands in this
mode are binary commands with CRC checksums. Sending an Esc
character puts the XRS5 back into the “top level”.

(by XR5 Terminal Mode User’s Guide)



Terminal Mode Limitations

Using the Terminal Mode, a PDA (or computer) may be used to launch a logging session, view readings in
Real Time, read current XRS5 Status, start/stop logging, and transfer logged data as a binary data file.
However, binary data files must be converted to readable files using Pace LogXR Software.

Terminal Mode includes a Real Time selection that sends current sensor values as readable character string
at a user selected rate (for example, every 2 seconds). A similar “real time” string may be sent using the
“r” command. All linear sensors / transducers and the Pace PT9xx Series Temperature Probes display
scaled, readable values. However, other non-linear 2-wire sensors display either raw A/D values or
actual resistance if the channel Type was set to Resistance. Non-linear 2-wire sensors include the
LS100 Light Sensor, the PT510 / PT520 Platinum RTD, and if the XRS5 has a millivolt option, all

thermocouples.

For use with the Terminal Mode, the XRS5 can store a single non-linear scaling table in internal memory.
The XR5-SE ships with a 30k thermistor table (for Pace PT9xx Series Temperature Probes) loaded in
memory. However, an alternate non-linear sensor table may be loaded into the XRS5, to allow a different
non-linear sensor to be readable from Terminal Mode. For example, a table for the Pace PTS10/PT520
Sensors, or a table for the YSI #44004 Thermistor (2252 ohm) may be loaded into the XRS5. These tables
and others are available from Pace on request.

(by XR5 Terminal Mode User’s Guide)



Data & Clocks in Universal Asynchronous
Receiver Tansmitter (UART)
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UART Haistory

SingleByte FIFO Buffers

8250(max.9600 bps) was orig
mally shipped with the IBM p
ersonal computer

2. 16450(modified 8250)
COM port (bps) Characters
2400 4ms

9600 lms
19200 520us

38400

260us

MultiByte FIFO Buffers

16550(16-byte FIFO, max.15
3.000 bps)

16650 (32-byte FIFO,max. ov
er 300,000 bps)

16750(64-byte FIFO)
16950(128-byte FIFO)



UART Transmitter Hardware Simulation

Signals
Time

bit counter[3:0] =
data_to_send[7:0] =
next_bit =i
payload_done =i
stop_done =i
uart_tx_busy=
uart_tx_data[7:0] =
uart_txd =i

Ia'

T T T
B Ja S

J81

I

Waves
T T T T T T T T T
0 a 12 3 4 15 )3 7 1o
24 12 Jes Yea ez el lee
I I I I I I I | |
|
24

181

| [

(https://github.com/ben-marshall/uart)
Data_to_send : shift register ( 1545 shift > MSB ‘%8
Next_bit: ¥f shift register HY LSB HUE » Wi =% TX pin




UART Receiver Hardware Simulation

Signals Waves
Time T = T T T T T T T T T e T T T
bit_counter[3:0]=] 7)o JL X2 i3 x4 f5 16 X 0 J1 R 13 4
bit_sample= 11 [ 1 [ | [T 1 L
next_bit =i | | | o | | | | | | | || | | | | |
payload_done = | |
recieved_datal7:0]=1| +22 Jeo [80 Jae J20 e o8 163 o2 1 Joo [80 Jae J20 J6o
uart_rx_data[7:0]= =+ 24 81
uart_rx_valid=i | |
vart_rxd=| _[ ] [ | l [ [ | |
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