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This guide covers 1-Wire sensor networks of the kind built around the TEMP08 serial interface, the 1WSwitch controller
and the LOG08-II logger: how the bus works, how to cable it, which sensor chips it carries, how a serial interface reports
their readings, and how the same sensors are read on current Linux hosts, OWFS and Home Assistant.

What a 1-Wire bus is
A 1-Wire bus is a single open-drain data line, DQ, plus a ground return. A pull-up resistor at the bus master holds DQ
high; every device talks by pulling it low, and each bit is defined by how long the line stays low, measured in
microseconds. Many devices share the line. Each one carries a 64-bit ROM ID set at the factory, so the master can
address it individually and check the address with a CRC. Because the family code is part of the ID, an interface such as
the TEMP08 can tell what kind of sensor it has found without being told.

The three serial bus masters

Each carries its own processor and does the bus timing itself, which a desktop operating system does poorly. The
computer only listens to a serial port and sends short text commands.

Network layout: linear bus, stubs and star

Layout How it is wired Reliability Notes

Linear bus One run from the master, sensors
tapped along it

Best No end termination; keep the open end
from shorting

Bus with short
stubs

Main run plus short side branches Good while stubs stay
short

Each stub adds a small reflection

Star Several legs from one hub point Weakest Legs reflect into each other; 100 ohm in
series with DQ per leg

Long cable slows every rising edge, and each branch point sends part of every edge back as a reflection. A reflection that
arrives while a device samples the line corrupts a bit, the reading fails its CRC and the TEMP08 prints ??? instead of a
value. When a star cannot be avoided, a 100 ohm resistor in series with the DQ line of each leg, and only DQ, damps

64-bit
factory ROM ID on every
device

60
devices per TEMP08, any mix

300 ft
total CAT-5 cable per bus

9600 bps
TEMP08 serial link, 8N1

Family code 8

Serial number 48

CRC 8
bits of the 64-bit ROM ID

TEMP08
RS232 at 9600 bps; up to 60 devices;
terminal strip J3 and RJ-12 jack J5;
polls every 1 to 99 minutes

1WSwitch
Serial controller for DS2405, DS2406/
DS2407 switches, DS2438 voltage sensors
and 1WIO modules; up to 60 devices

LOG08-II
Stand-alone recorder: 60 sensors
read, 24 logged, more than 3 years of
time-stamped samples
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those reflections. It belongs at the interface terminal where the legs split, not out along the cable.

CAT-5 and cable length
Run DQ and ground on the two wires of one twisted pair, so the return current flows beside the signal; a second pair can
carry +5 V for locally powered sensors. With good CAT-5, sensors can sit up to about 300 feet (100 meters) from a
TEMP08. Count that as the total cable length of the network, every stub and star leg included: four 80 ft legs already put
320 ft of wire on the bus. A network that outgrows one run is better split across two interfaces.

•  Many sensors on one run, each adding load.

•  Parasite power on long runs, where the pull-up must also supply conversion current.

•  Untwisted wire such as flat phone cord or alarm cable.

•  Star legs and long stubs, which add reflections on top of length.

Power: parasite or local 5 V

Mode Conductors Suits Notes

Parasite DQ and ground Short runs with a few thermometers Unused VDD pin tied to ground

Local 5 V DQ, ground and +5 V Long runs, many sensors, humidity and
analog parts

Removes the conversion-current
limit

In parasite mode a device charges an internal store while DQ idles high and runs from it while the line is low. A
temperature conversion draws more current than the pull-up supplies, so long runs with many sensors lose margin. A
DS18S20 on parasite power needs both outer pins grounded, VDD tied to ground, or its readings become unreliable.
Humidity sensors cannot run on parasite power at all: the humidity element needs a steady 5 V. The TEMP08 provides +5
V and +12 V on both its terminal strip and its RJ-12 jack.

RJ-12 connector pinouts
On Midon Design products RJ11 means a 4-pin modular connector and RJ12 a 6-pin one, which follows common usage
rather than the telephone industry's USOC codes. The real trap is that pin assignments differ between makers. Pins are
numbered 1 to 6 across the six-position jack.

Pin Dallas/Maxim standard TEMP08 TEMP05 AAG V3 weather station

1 +5 VDC DC supply N/C N/C

2 GND +5 VDC +5 VDC +5 VDC

3 DQ DQ DQ DQ

4 GND GND GND GND

5 N/C N/C N/C GND

6 DC supply N/C N/C N/C

DQ on pin 3 and ground on pin 4 are common to every scheme, but pin 2 is ground in the Dallas standard and +5 V on
Midon and AAG equipment. Mixing equipment unchecked can put 5 V straight onto ground, so confirm both ends before
connecting a new device.

Wiring checklist
1. Pick one pinout from the table and write it down for every jack.

2. Remember that a 4-contact RJ11 plug in a 6-position jack meets only positions 2 to 5.

3. Mark pin 1 on jack and plug and check it on every crimp.

4. Avoid flat telephone cords, which usually reverse the order end to end; crimp straight-through CAT-5 instead.

5. Check continuity jack to jack, then add sensors one at a time and run INI after each.
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Sensor families on the bus
The chips below were designed by Dallas Semiconductor, which became part of Maxim Integrated and later of Analog
Devices, where the datasheets now live. The family code is the first byte of each ROM ID; the letters in the last column
are the TEMP08 type letters listed further on.

Chip Family code Measures or does Role on a TEMP08 bus

DS18S20 10h Temperature, 9-bit, -55 to +125 °C Temp line

DS18B20 28h Temperature, 9 to 12 bit, -55 to +125 °C Temp line

DS1822 22h Temperature, 9 to 12 bit, ±2 °C grade Temp line

DS2438 26h Temperature plus voltage A/D Humidity, barometer, voltage (H, B, V, T)

DS2423 1Dh Memory with two 32-bit pulse counters Rain, wind speed, counter (R, W, C)

DS2450 20h Quad A/D converter Voltage, wind direction

DS2408 29h 8-channel programmable I/O Relays, LEDs, inputs (O, L, I)

DS2406 12h Addressable switch with memory Read by the 1WSwitch

Temperature: DS18S20, DS18B20 and DS1822
All three come in the three-lead TO-92 package. The DS18S20 reports with a fixed 9-bit resolution and is accurate to
±0.5 °C between -10 and +85 °C. The DS18B20 keeps that range and accuracy and lets the resolution be set from 9 to
12 bits; a 12-bit conversion takes up to 750 ms. The DS1822 is a lower-cost relative with the same programmable
resolution and an accuracy grade of ±2 °C. The three can be mixed freely on one TEMP08 bus.

Humidity: the DS2438 with an HIH-4000 element
There is no single-chip 1-Wire humidity sensor. A capacitive humidity element such as the Honeywell HIH-4000 series
produces a voltage that rises with relative humidity; a DS2438 measures it on its VAD input, measures its own supply
VDD, and adds an on-chip temperature. The Midon MD3020E board combined an HIH-4021, a DS2438, a DS18S20 and a
regulator that accepted 9 to 30 VDC. The host, or the TEMP08 internally, turns the voltages into a humidity figure:

1. Read VAD and VDD from the DS2438, each a 10-bit value with 10 mV resolution.

2. Sensor RH = ((VAD / VDD) - 0.16) / 0.0062, the HIH-4000 line Vout = VDD × (0.0062 × RH + 0.16) solved for RH.

3. Read the temperature T in °C from the DS2438 or a nearby DS18S20.

4. True RH = sensor RH / (1.0546 - 0.00216 × T).

5. Limit the result to 0 to 100 percent and report whole percent.

Dividing VAD by VDD cancels supply sag at the end of a long cable, because the element's output scales with its supply.
The element is specified at about ±3.5 %RH, and one 10 mV step on a 5 V supply equals roughly 1.6 %RH, so tenths of a
percent carry no information.

Counters, converters and switches
The DS2423 combines memory with two 32-bit counters that increment on external pulses from a rain gauge's tipping
bucket, an anemometer's reed switch or a lightning detector; the master reads the running total. The DS2450 has four
analog inputs and reads wind direction in the AAG Version 3 weather station, one station per TEMP08 bus. The DS2408
offers eight programmable I/O channels and drives the relays, opto-isolated inputs and LED displays of the 1WIO boards.
The DS2406 is a smaller addressable switch with memory; later TEMP08 firmware left the DS2405, DS2406 and DS2407
switches to the 1WSwitch.

How the TEMP08 reports readings
The TEMP08 connects to the computer with a straight-through DB-9 cable, never a null-modem cable, at 9600 bps, 8
data bits, no parity, 1 stop bit and no flow control. Commands are three letters, not case-sensitive, and settings are kept
in EEPROM. Each poll, on a schedule of 1 to 99 minutes or on demand with TMP, starts with the day and time from the
on-board clock, then one line per device. The bracketed value is the device's 64-bit serial number, which can be
switched on or off with SID:

•  Temp #01[4C00080031220C10]=70.80F: a temperature with its unit letter.

•  Humidity #01[DC0000002B274726]=58%: relative humidity from a DS2438 humidity board.

•  Voltage #01[520000002B25A826]=00.12V 05.05V: two voltages from a DS2438 set as a voltage sensor.

•  Lightning #01[D4000000045C621D]=00020 24592: the two counter values of a DS2423.
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•  1WIO Status = On,On,On,On: the state of four relay outputs on a 1WIO board.

Every line starts with a fixed label and puts the value after an equals sign, so a script can parse it directly. When a
registered sensor drops off the bus a Missing line appears with its serial number, and a Restore line follows when it
returns. Temperatures can be shown in °F or °C; wind, rain and pressure are reported in US customary units only.

Type letters for DS2423, DS2438 and DS2408 devices
These chips can serve different roles, so each one gets a letter with TYP after first discovery. DIS shows the letter next to
the memory position, the serial number and the CRC result, OK or NG.

Letter Sensor role Chip

B Barometric sensor DS2438

C Counter DS2423

H Humidity sensor DS2438

I Input, 4 bits DS2408

L Output, 8 bits for LEDs DS2408

O Output, 4 bits for relays DS2408

R Rain sensor DS2423

T Temperature only DS2438

V Voltage sensor DS2438

W Wind speed sensor DS2423

A first session
1. INI searches the bus and stores every sensor it finds.

2. DIS lists the stored devices with their memory positions.

3. TYP sets the role of each DS2423 and DS2438 present.

4. SET chooses the poll interval, temperature units and display options; SCK sets the clock.

5. Add further sensors one at a time with an INI after each, so every serial number can be matched to its room.

Reading the same sensors today
The sensors and the wiring rules stay the same whatever the host. Three routes lead onto a current computer: keep the
serial kit and add a USB-to-serial adapter with true RS232 levels, replace the kit with a USB 1-Wire adapter that acts as
bus master, or drive the bus from a Raspberry Pi GPIO pin with drivers built into the Linux kernel.

Route Hardware Host software Best for

Serial kit over USB TEMP08 plus an RS232 USB-serial
adapter

Terminal, scripts, HomeSeer Keeping an existing kit and its
wiring

1-Wire USB adapter DS9490R (DS2490 bridge) Kernel ds2490 driver or OWFS New builds on a PC or server

Raspberry Pi GPIO GPIO4 plus a 4.7 kilohm pull-up to
3.3 V

w1-gpio and w1-therm
drivers

Small thermometer networks

Networked hub Any of the above on one host owserver on TCP port 4304 Home Assistant and several
clients

Raspberry Pi with w1-gpio and w1-therm
1. Add dtoverlay=w1-gpio to config.txt, or enable 1-Wire in raspi-config, and reboot. The default data pin is

GPIO4, physical pin 7; the gpiopin= parameter selects another.

2. Fit a 4.7 kilohm resistor between the data line and 3.3 V. The Pi's GPIO pins are 3.3 V only and must never see 5
V.

3. Wire DQ to the GPIO pin, ground to a ground pin, and VDD to 3.3 V for externally powered thermometers.

4. Each sensor appears as a directory under /sys/bus/w1/devices; its w1_slave file ends in t= followed by the
temperature in thousandths of a degree Celsius.

5. A short script, OWFS or Home Assistant takes it from there.
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OWFS, owserver and Home Assistant
OWFS presents every device as a folder of small files: a thermometer becomes a directory such as 28.0000012345AB
with files named temperature, type and address. Its core program, owserver, owns the bus master, whether a USB
adapter such as the DS9490R or a serial one such as the DS9097U, and shares it over the network on TCP port 4304.
Home Assistant's 1-Wire integration connects to owserver by host name and port and creates entities for
thermometers, DS2438 humidity boards, counters and switches. A TEMP08 is not an owserver master; its text output is
read by a script or a serial integration instead.

Before moving a working installation, record the serial number and location of every sensor from the TEMP08 DIS list or
an existing log. The 64-bit numbers are not printed on the sensors, and the same numbers reappear in kernel sysfs
names and OWFS directory names, only written in a different order and format.

Sources: midondesign.com pages on 1-Wire network wiring, current hosts, the humidity sensor, sensors, the TEMP08, TEMP08
commands, the 1WSwitch and the LOG08-II; Linux kernel 1-Wire documentation, docs.kernel.org/w1; Raspberry Pi firmware overlay
notes for w1-gpio; OWFS, owfs.org; Home Assistant 1-Wire integration, home-assistant.io/integrations/onewire; web sources retrieved
28 September 2026.
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