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Contrary to the PIL-Box which is a protocol translator designed to work in 

conjunction with a computer, the PIL-IO board is real, self-contained HP-IL device, 

to experiment with HP-IL and I/Os. Main usage is to interface the HP-IL loop with 

electronic circuitry.

Simple I/O control: 4 digital lines usable as input or output.

Communicating with external system through the serial link.

Extending the capability by adding “intelligence” : connecting to an Arduino 

board.
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The PIL-IO Board
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The PIL-IO board provides 2 HP-IL devices:
- “PILPIO1”: a mini HP-IL/GPIO interface with 4 I/O lines,

- “PILSER1”: a mini HP-IL/serial interface with logic level Rx and Tx lines.

Power requirements:
- Supply: 5V or 3 AA batteries,

- 3mA (active), 0.2mA in power-down (e.g. with HP-41C: PWRDN).
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Digital I/Os

No I/O configuration

-To control an external load, drive the internal switch on or off

-To sense an external input, keep the internal switch off.
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Serial I/O

- Logic level (5V TTL compatible) UART type serial link – NOT RS232!

- No configuration needed – always ready to use

- 9600 bps, 64-byte input buffer

- HP-IL status byte indicates character or full line available

- Direct connection to an external uC or system (e.g. Arduino)
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Demos : simple I/O operations

- 4 switches/LEDs

- red dot-matrix LED alphanumeric 

display controlled by serial link
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HP-41C commands:

“PILPIO1” 

FINDID 

SELECT

“4” 

OUTA



Demo 2 : Connecting to the Arduino
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The HP-41C ready to send the “TN 3,1000“

command string to the Arduino for generating 

a 1000Hz tone on port 3

HP-41C commands:

“PILSER1” 

FINDID 

SELECT

“TN 3,1000”

OUTA



Demo 2 : Controlling the Arduino

Define a command set:

- IA p input analog

- OA p,n output analog (pwm)

- ID p input digital

- SD p     set digital

- CD p     clear digital

- TN p,n   output tone frequency

- VE version

- RS reset

. . .

c1= Serial.read();

if ((c1>='A')&&(c1<='Z')) {

delay(10);  // 10 ms

c2=Serial.read();

if (c2>0) {

if ((c1=='O')&&(c2=='A')) {

pin=Serial.parseInt();

value=Serial.parseInt();

if ((pin>=2)&&(pin<=12)) {

pinMode(pin,OUTPUT);

analogWrite(pin,value);

}

}

else if ((c1=='I')&&(c2=='A')) {

pin=Serial.parseInt();

if ((pin>=0)&&(pin<=5)) {

value=analogRead(pin);

Serial.println(value);

}

}

else . . .
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Arduino « sketch » :

Example with HP-41C: 

reading the analog input 2:

“ IA 2“

OUTA

IND



Appendix: command set examples

HP82164 HP-IL/RS232 interface

HP-GL (HP Graphic Language)

HP3468 Multimeter



Appendix: A more complex command set 

SCPI (Standard Command for Programmable Instruments) part of IEEE488-2

E.g. HP34401 Multimeter, HP33120 Generator, HP34970 Data Acq/switch Unit

Command syntax:”command[:subcmd[:subcmd]] arg1 , arg2 , ... argn”

Examples: “MEAS:VOLT:DC?” (multimeter)

“APPLY:SINUS freq amplitude” (generator)

Common commands starting with * :

*IDN? Identify (similar to HP-IL device identifier)

*RST reset (similar to HP-IL device clear)

*TRG trigger (similar to HP-IL device trigger)

*STB? status byte (similar to HP-IL device status)

*TST? selftest (no HP-IL equivalent)

Requires a more complex command parser on the Arduino.
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The end…

Thanks for your attention !
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