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DS2480

DESCRIPTION

The DS2480 is a serial port to 1-Wire interface chip that supports standard and Overdrive speeds. It
connects directly to UARTSs and 5V RS232 systems. Interfacing to RS232C (+ 12V levels) requires a
passive clamping circuit and one 5V to £ 12V level translator. Internal timers relieve the host of the
burden of generating the time-critical 1-Wire communication waveforms. In contrast to the
DS9097 (E) where a full character must be sent by the host for each 1-Wire time slot, the DS2480 can
translate each character into eight 1-Wire time slots thereby increasing the data throughput
significantly. In addition, the DS2480 can be set to communicate at four different data rates including

of the DS2480 are optimized for MicroLAN 1-W.
current 1-Wire devices including the Crypto iBut
devices and 1-Wire Thermometers.

DETAILED PIN DESCRIPTION
PIN |SYMBOL DESCRIPTIO,N’)(

1 |GND Ground Pin ,((pﬁm\g-rﬁﬁnd referen\ce\ahd Md return for 1-Wire bus
2 P|n 1-Wir ith glew-rate-controlled pull-down, active
Wltch in \ rog EPROM, and ability to switch in
e a

a Iow-lmp ne to program EEPROM, perform a
he Crypto iButton.

w

>

>
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ming is not required, this pin must be tied to Vpp. Vpp must

4 th U i - 5V
5 Vpp / W ming Voltage: 12V supply input for EPROM programmlng, if
0 ore Vop.

6 POL RX \(?XD Polarity Select: RXD/TXD polarity select; tied to GND for RS232
N\ @ ( or 5V) connection, tied to Vpp for direct connection to UART chip.

S@ial Data from UART: data input from host (inverted or true); maximum
voltage swing -0.3V to Vpp + 0.3V; for logic thresholds see DC specifications.
8 R\@\' Serial Data to UART: signal output to host; push-pull driver with CMOS
compatible levels; for true 12V RS232 systems an external level-translator
must be provided.

2 of 28



DS2480

OVERVIEW
The DS2480 directly interfaces a 5-volts serial communication port with its lines TXD (transmit) and
RXD (receive) to a 1-Wire bus. In addition the device performs a speed conversion allowing the data rate
at the communication port to be different from the 1-Wire date rate. Several parameters relating to the
1-Wire port and its timing as well as the communication speed at both the port and the 1-Wire bus are
configurable. The circuit to achieve these functions is outlined in Figure 1, Block Diagram. The device
gets its input data from the serial communication port of the host computer through pin TXD. For
compatibility with active-high as well as active-low systems, the incoming signal can be inverted by
means of the polarity input POL. The polarity chosen by hard wiring the
valid for the output pin RXD. If for m|n|m|zmg the mterface hard :

logic level at POL specifies. As data enters the
separate data and command bytes and to calibrat
controls all speed relations of the communication fell as the waveforms
on the 1-Wire bus. Command bytes either g Oenerate certain waveforms
on the 1-Wire bus. Data bytes are simply #f3 acl\l A r into the appropriate 1-Wire
activities. Each data byte generates 3 P S i i

ave forms, applies progka g pulses or strong pull-up to 5-volts and
ET)/ threshold %m iz€ the noise margin for best performance on

8
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DS2480

DEVICE OPERATION
The DS2480 can be described as a complex state machine with two static and several dynamic states.
Two device-internal flags as well as functions assigned to certain bit positions in the command codes
determine the behavior of the chip, as shown in the state transition diagram (Figure 2). The DS2480
requires and generates a communication protocol of 8 data bits per character, 1 stop bit and no parity. It is
permissible to use two stop bits on the TXD line. However, the DS2480 will only assert a single stop bit
on RXD. When powering up, the DS2480 performs a master reset cycle and enters the
Command Mode, which is one of the two static states. The device now expects to receive one 1-Wire
reset command on the TXD line sent by the host at a data rate of 960
Communication Commands for details). This command byte is sfequife

timing generator the DS2480 and is not translated into any acti
command byte the device is ready to receive and execute a
document. A master reset cycle can also be generated by me
host for any reason has lost synchronization with

yeatrate a break signal,
aracter with parity enabled and
2480 requires a 1-Wire reset

several options to generate this condition. These
sending a NULL character at a data rate of 4800
selecting space polarity for the parity bit. A
command sent by the host at a data rate of 9
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DS2480

STATE TRANSITION DIAGRAM Figure 2
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LEGEND: V BINARY VALUE (TYPE OF WRITE TIME SLOT)
SS 1-WIRE SPEED SELECTION CODE
P IFLOGIC 1, GENERATES STRONG PULL-UP TO 5V IMMEDIATELY FOLLOWING THE TIME SLOT
T TYPE OF PULSE; 0 = STRONG PULL-UP (5V), 1 = PROGRAMMING PULSE (12V)
Q 1=ARM STRONG PULL-UP AFTER EVERY BYTE; 0 = DISARM
H SEARCH ACCELERATOR CONTROL; 1 = ACCELERATOR ON, 0 = ACCELERATOR OFF
Z7ZZ CONFIGURATION PARAMETER CODE (WRITE), 000 = READ CONFIGURATION PARAMETER
VVV CONFIGURATION PARAMETER VALUE CODE (WRITE), CONFIGURATION PARAMETER CODE (READ)
X DON'T CARE

After the DS2480 has reached the command mode, the host can send commands such as 1-Wire Reset,
Pulse, Configuration, Search Accelerator and Single Bit functions or switch over to the second static state
called Data Mode. In data mode the DS2480 simply converts bytes it receives at the TXD pin into their
equivalent 1-Wire wave forms and reports the results back to the host through the RXD pin. If the Search
Accelerator is on, each byte seen at TXD will generate a 12-bit sequence on the 1-Wire bus (see section
Search Accelerator for details). If the Strong Pull-up to 5-volts is enabled (see Pulse command) each byte
on the 1-Wire bus will be followed by a pause of predefined duration where the bus is pulled to 5-volts
via a low impedance transistor in the 1-Wire driver circuit.
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DS2480
While being in the Data Mode the DS2480 checks each byte received from the host for the reserved code
that is used to switch back to Command Mode. To be able to write any possible code (including the
reserved one) to the 1-Wire bus, the transition to the Command Mode is as follows: After having received
the code for switching to Command Mode, the device temporarily enters the Check Mode where it waits
for the next byte. If both bytes are the same, the byte is sent once to the 1-Wire bus and the device returns
to the Data Mode. If the second byte is different from the reserved code, it will be executed as command
and the device finally enters the Command Mode. As a consequence, if the reserved code that normally
switches to Command Mode is to be written to the 1-Wire bus, this code byte must be sent twice
(duplicated). This detail must be considered carefully when developing softwarg drivers for the DS2480.
After having completed a memory function with a device on the 1-\Vi & g ‘ I
Reset Pulse. This means that the DS2480 has to be switched to
appropriate command code and continues performing other tas
the 1-Wire bus it will generate a presence pulse. The DS248
pulse and notify the host by sending a byte such as
The fact that the host receives the byte unsolicitg
two bits marks the bus arrival. If the D82480 is Ig

The DS2480 is controlled by a ¥3
S|gn|f|cant bit of each comry

ed commands, the Search Accelerator control and the first byte after power-on
exreget efcle, every legal command byte generates a response byte. The pulse termination

code trigg8 e response byte of the terminated pulse command. Illegal command bytes do not generate

a commaxé response byte.

Once the device is switched back from Data Mode to Command Mode one must not repeat the E3h

command while the Command Mode is still active.

COMMUNICATION COMMANDS

The DS2480 supports four communication function commands: Reset, Single Bit, Pulse, and Search
Accelerator control. Details on the assignment of each bit of the command codes are shown in Table 1.
The corresponding command response bytes are detailed in Table 2. The Reset, Search Accelerator
Control and Single Bit commands include bits to select the 1-Wire communication speed (regular,
flexible regular, Overdrive). Even if a command does not generate activity on the 1-Wire bus, these bits
are latched inside the device and will take effect immediately.
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DS2480

COMMUNICATION COMMAND CODES TABLE 1

FUNCTION |BIT7 |[BIT6 BITS5 |BIT4 BIT 3,BIT 2 BIT1 BITO
Single Bit 1 0 0 0=write 0 00 reg. speed |See Text |1
1=write 1 01 flex. speed

10 OD. speed

11 reg. speed
Search 1 0 1 0 = accelerator off 00 0 1
Accelerator 1 = accelerator on 01
Control See Text 10

1(\3 (o)
Reset 1 1 0 (don’t care)

52
=
<o

NS

«\//5}}

Pulse 1 1 1 O 5V st pull-dh |11
og pulse

V
COMMUNICATION COMMA&I{F@JONS(E/‘T\A W

FUNCTION |BIT 7 [BIT6 BIES\BIFA BIVS \ BIZ4 BIT1 BITO

Single Bit |1 0 0 4 same aW 1-Wire read back,
VN / A both bits same value

Reset 1 0 00 = 1-Wire shorted
01 = presence pulse

10 = alarming presence
( pulse
11 = no presence pulse
Pulse oA undefined

‘1’, a programming voltage is present on the Vpp pin, indicating that one may try programming EPROM
devices.

SINGLE BIT

The Single Bit command is used to generate a single time slot on the 1-Wire bus at the speed indicated by
bits 2 and 3. The type of the time slot (write zero or write one) is determined by the logic value of bit 4. A
read data time slot is identical to the write one time slot. Bits 0 and 1 of the response byte transmitted by
the DS2480 at the end of the time slot reveal the value found on the 1-Wire bus when reading.

For a time slot without a subsequent strong pull-up, bit 1 of the command must be set to 0. For a time slot
immediately followed by a strong pull-up bit 1 must be set to 1. As soon as the strong pull-up is over, the
device will send a second response byte, code EFh (read 1) or ECh (read 0), depending on the value
found on the 1-Wire bus when reading. The strong pull-up directly following the single bit is used in
conjunction with the CryptoiButton.
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SEARCH ACCELERATOR CONTROL

The Search Accelerator Control command is used to set or reset the Search Accelerator control flag. Bit 4
of the command code contains the state to which the accelerator control flag is to be set. If the flag is set
to a 1 (on) the device translates every byte received in data mode into a 12-bit sequence on the 1-Wire
bus. For details on how the Search Accelerator works please refer to the section Search Accelerator
Operation. Before activating the Search Accelerator, one must make sure that the strong pull-up after
every byte is disarmed (see Pulse Command). The Search Accelerator command does not generate a
command response byte.
Although the Search Accelerator Control command itself does not generate 3 -Wire activity, it can be
used to select the communication speed on the 1-Wire bus. The Agpeed defedtion (if different from the

¢/

Qb d bit 4 of the
command code. The main functions are generati 4 and)generating 12-volts
programming pulses for EPROM devices (if the of
function of the pulse command is arming gn@ sffer‘every subsequent byte in
data mode. The arm/disarm function is D S mand code. Bit 4 determines
whether the device will generate a ng D a=t2-yotfs programming pulse. The table
below summarizes these options%

BIT 4 Ve I%?:?/ ~ WV FuncTion
0 \ N a\\ strong pull-up to 5V and disarm
AN Y S \ (,\J\ N ] 12V Programming Pulse and disarm

1 0
0/ \ J~ 1~ strong pull-up to 5V and arm
1 Iy 1| 12V Programming Pulse and arm

%
The stron p to '@\iﬁ{to program EEPROM devices or to operate special function

devices that require nt for a limited time after having received a “go and convert”
command. Therefore-a it significantly reduces the effective data throughput on the 1-Wire bus,
the strong pull-up 3 most of the time. Although arming or disarming is simultaneously possible
while geperatifig, a\programming pulse, this is not recommended since it is likely to destroy the DS2480 if

2 2§ dye connected to the 1-Wire bus. The duration of the strong pull-up or programming

section guration Commands). However, unlimited duration is not allowed in conjunction with
arming th€ strong-pull-up after every byte. As long as the DS2480 is in Command Mode the host may
terminate a strong pull-up or programming pulse prematurely at any time by sending the command code
F1h. The response byte is generated as soon as the strong pull-up or programming pulse is over (either
because the predefined time has elapsed or due to termination). The response byte mainly returns the
command code as sent by the host, but the two least significant bits are undefined. If the strong pull-up is
armed and the device is in Data Mode, the end of the strong pull-up will be signaled as code F6h if the
most significant bit of the preceding data byte on the 1-Wire bus was a 1 and 76h otherwise. The host will
see this response byte in addition to the response on the data byte sent (see also section Wave Forms later
in this document).
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DS2480

SEARCH ACCELERATOR INTRODUCTION

The Search Accelerator is a logic block inside the DS2480 that allows using the Search ROM function
very efficiently under modern operating systems such as Windows and Windows 95/NT. Without the
DS2480 all 1-Wire port adapters have to involve the computer’s CPU for every single time slot or pulse
to be generated on the 1-Wire bus.

Under DOS, accessing peripherals such as the UART or parallel port is very straight forward and
therefore fast. Under Windows the situation is different and it may take several milliseconds or more to
get the first time slot generated on the 1-Wire bus. Every subsequent time slot will be generated in much

well when reading or writing large blocks of data.
Searching the 1-Wire bus to identify all ROM IDs of the device
two bits, making a decision and then writing a bit. This proced
and address a single device. With the overhead of moderpyops
takes a lot of time, reducing the discovery rate of deyiceg
50 per second under DOS to less than 10 under
was developed.

The Search Accelerator receives from the hosty
execution of the Search ROM function ag
appropriate time slots on the 1-Wire s ofa
ROM ID of the device actually ed o i hich conflicts were found. (If the
ROM ID of one device hasa 0 i thgy device has a 1, this is called a “conflict” on
the electrical level ang*Yiscrena a . Jegthe Book of DS19xx iButton Standards for

gl«path to chose during the
and then translates it into the

(2

JAD of H hle-dgvice
these bits, h gth of data rep host is 128 bits or 16 bytes. To avoid data overrun (if the

CPU sends datafas
defined so\that efie has to send {ag

each path and the UA v leeg’the correct data timing and frees the CPU for other tasks while the
DS2480 performs a Seaxch ROM function.

4 3 2 1 0
r3 X3 2 X2 r X1 lo Xo
et cetera
16th byte
7 6 5 4 3 2 1 0

r63 X63 r62 X62 rel x61 r60 x60
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DS2480
In this scheme, the index (values from 0 to 63, “n”) designates the position of the bit in the ROM ID of a
MicroLAN compatible device. The character “x” marks bits that act as filler and do not require a specific
value (don’t care bits). The character “r” marks the path to go at that particular bit in case of a conflict
during the execution of the ROM Search.
For each bit position n (values from 0 to 63) the DS2480 will generate three time slots on the 1-Wire bus.
These are referenced as:
b0 for the first time slot (read data)
bl for the second time slot (read data) and

b2 for the third time slot (write data).
The type of time slot b2 (write 1 or write 0) is determined by the D3248( oioWs:
b2 =, if conflict (as chosen by the host) 7
= by if no conflict (there is no alternative)
a

= 1 if error (there is no response)
The response the host will receive during a complete em
Search Accelerator consists of 16 bytes as follow: /
0/

Se ROM tion using the

first byte
7 6 5 4 3 |/ 2 )\

I”3 d3 I”z d2 r’;\ / W o g
et cetera
16th byte A @ N )
7 6 5\ Vet |2 AN 0
63 des T\ | s 61 der (\ \ e deo

As before th@e (vdlues from O 3, “ degi)gnates the position of the bit in the ROM ID of a
MicroLAN ¢ le device. The\ cagacter “d” marks the discrepancy flag in that particular bit
position. TQe digérepancy flag =4t there is a conflict or no response in that particular bit position
and 0 otherwise. The . marks the actually chosen path at that particular bit position. The
chosen path is identical to\o2 @wthe particular bit position of the ROM ID.

To perform a Sea
subsequent_responde its I, are 1’s until the Search Accelerator is deactivated. Thus, if r’gz and degs are

For the e arch ROM sequence one re-uses the previous set r, (n =0 ... 63) but sets ry to 1 with “m”
being thehdex number of the highest discrepancy flag that is 1 and sets all rj to 0 with i > m. This
process is repeated until the highest discrepancy occurs in the same bit position for two consecutive
passes.

The table below shows an example for the communication between host and DS2480 to perform one pass
through the Search ROM function using the Search Accelerator. After a device has been identified and
addressed, a (not specified here) memory function is executed and finally a reset pulse is generated. This
example assumes that the DS2480 was in Command Mode and that regular 1-Wire speed is used.
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