DS2407

ﬂ= DALLAS Dual Addressable Switch Plus

#» SEMICONDUCTOR 1-kDbit Memory
www.dalsemi.com
FEATURES » Hidden Mode; the device will respond only
Open drain P10 pins are controlled and their to a Match ROM command or a Conditional
logic level can be determined over 1-Wire Search when in this mode.

bus for closed-loop control

= Dual Channel operation (TSOC package)

= PIO pin channel. A sink capability of 50 mA
at 0.4V with soft turn-on; channel B 8 mA at
0.4V

IGNMENT

PINA

DALLAS
DS2407

TOP VIEW
3.7X4.0X1.5mm

! i A1)
common 1-Wire bus and gl Q <:
independently of other ¢ n the bus ﬁ

= Unique, factory<Ig s gted 64-bit
registration numberA§-bitFamily code + 48- SIDE VIEW
bit serialflumbek + 8-bif CRC tester) assures See Mech. Drawings
error-freesselectjon 1@ absolute identit - Section
because parts are alike 1 2 3

= On-chip CRCL6 generator allows deteg

products

= Reduces control, adgre BOTTOM VIEW
See Mech. Drawings
. Section
PIN DESCRIPTION
. TO-92 TSOC
Pin1 Ground Ground
. Pin 2 Data Data
voItage Ange of 2.8V to 6.0V from -40°C to Pin 3 PIO-A PIO-A
+85°C Pin 4 — Vce
= Supports Conditional Search with user- Pin 5 — NC
programmable condition Pin 6 — PIO-B

» Vcchbondout for optional external supply to
the device (TSOC package only)
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DS2407

PIO-A <|) PIO-B

DATA -——l

O 1-WIRE
PROTOCOL

ORDERING INFORMATION
DS2407 TO-92 package

DS2407P 6-pin TSOC package @
DS2407T Tape & Reel version of DS2407
DS2407V Tape & Reel version of DS2407P

DS2407X Chip Scale Pkg., Tape & Reel
ADDRESSABLE SWITCH™DES

efice has 1024 bits of EPROM to
, etc. The device is addressed by
\ he 64-bit number consists of an 8-bit
ic redundancy check. Communication with
e protocol and can be accomplished with a

d registration
ber, and an,8-b

evork controllex oyrcuityy 1s embedded within the chip including a search
8 jdentity of each D Si on the network. The open drain outputs (P10 pins) for
croLAN can be snagpenpently switched on or off whether there is one or many

can also be indirefally sensed an gl to the bus master. The device also supports a Conditional
Search command to identify ss devices that qualify for certain user-specified conditions.

Qualification may be the st&u, -pin, the state of the output transistor or a latched activity flag.
OVERVIEW

The DS2407 Dual A r&s ble Switch Plus Memory provides a means for assigning an electronically
readable identHicy A particular node or location with additional control capability provided by two

open drai FETSs that can be remotely switched and sensed via communication over the
1-Wire bus . The DS2407 contains a factory-lasered registration number that includes a unique
48-bit serial er, an 8-bit CRC, and an 8-bit family code (12h). The 64-bit ROM portion of the

DS2407 not orfly creates an absolutely unique electronic identification for the device itself but also is a
means to locate and obtain or change the state of the switches that are associated with the 64-bit ROM.

The device derives its power entirely from the 1-Wire bus by storing energy on an internal capacitor
during periods of time when the signal line is high and continues to operate off of this “parasite” power
source during the low times of the 1-Wire line until it returns high to replenish the parasite (capacitor)
supply. For applications in feeder-networks where the low-times of the 1-Wire line may be very long, the
Ve pin may be connected to an external voltage supply to operate the device.
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DS2407
The DS2407 uses the standard Dallas Semiconductor 1-Wire protocol for data transfers (Figure 2), with
all data being read and written least significant bit first. Communication to and from the DS2407 requires
a single bi-directional line that is typically a port pin of a microcontroller. The 1-Wire bus master
(microcontroller) must first issue one of five ROM function commands: 1) Read ROM, 2) Match ROM,
3) Search ROM, 4) Skip ROM, or 5) Conditional Search ROM. These commands operate on the 64-bit
lasered ROM portion of each device and can singulate a specific device if many are present on the 1-Wire
line as well as indicate to the bus master how many and what type of each device is present. After a ROM
function command is successfully executed, the open drain outputs can be switched or sensed, or the
contents of the memory can be read or written via the 1-Wire bus. Writing the 1024 bits of data memory
or writing to the EPROM sections of the status memory requires a 12-volt programming pulse. When
programming the DS2407, only EPROM-based devices are allowed to be present on the 1-\A4re line.

64-BIT LASERED ROM

Each DS2407 contains a unique ROM code that is 64 bitg refdmily code.
The next 48 bits are a unique serial number. The last elg ts. (See Figure
3 ) The 1 Wire CRC of the Iasered ROM is generate + 1. Additional

afailable in the Book

atayand status memwry=0) thé DS2407 and to access the
ofl protocol ha atigtied. This protocol is described
The 1-Wire bus must first provide one of the five
nction sequ

s.up” The complete memory map is shown in Figure 4. The 8-bit
at Acts as a buffer when writing the memory. Data is first written to
dding a 16-bit CRC from the DS2407 that confirms proper receipt
ef contents are correct, a programming pulse should be applied and the
e selected address in memory. This process insures data integrity when
details for reading and programming the EPROM portions of the DS2407

byte of data will be wrjjte
programmmg the me o@
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DS2407 BLOCK DIAGRAM Figure 1
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DS2407

HIERARCHICAL STRUCTURE FOR 1-WIRE PROTOCOL Figure 2

BUS
MASTER

1-WIRE BUS

> OTHER
DEVICES
DS2407
COMMAND ' AVAILABLE DATA FIELD
LEVEL COMMANDS: AFFECTED:
\
READ ROM 64-BIT ROM
1-WIRE ROM FUNCTION MATCH ROM 64-BIT ROM
COMMANDS (SEE FIGURE 12) SEARCH ROM 64-BIT ROM
SKIP ROM N/A
CONDITIONAL 64-BIT ROM,
SEARCH ROM CONDITIONAL SEARCH
SETTINGS AT STATUS
MEMORY LOCATION 7,
DEVICE/CHANNEL STATUS
A
WRITE MEMORY 1024-BIT EPROM
DS2407 SPECIFIC WRITE STATUS STATUS MEMORY
MEMORY FUNS;'ION READ MEMORY 1024-BIT EPROM
COMMAN
(SEE FIGURE 6) READ STATUS STATUS MEMORY
EXT. READ MEMORY 1024-8IT EPROM
CHANNEL ACCESS PIO CHANNELS

\/
64-BIT LASERED ROM Fi

v

NS

8-Bit CRC Code

A

N .
48-Bit Serial Number

8-Bit Family Code (12H)

MSB

@@% |
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DS2407

DS2407 MEMORY MAP Figure 4

8-BIT
ADDRESS
0000H 32-BYTE FINAL STORAGE EPROM PAGE 0
ity 0020H 32-BYTE FINAL STORAGE EPROM PAGE 1
0040H 32-BYTE FINAL STORAGE EPROM PAGE 2
_ 0060H 32-BYTE FINAL STORAGE EPROM {AGE 3
NG -\
VALID DEVICE POWER-ON FACTORY | REDIRECT{ON STATUS
SETTINGS (SRAM) DEFAULT SETTINGS BYTE BYTES ED PAGES MEMORY
DS2407 STATUS MEMORY MAP €i u{ 5% (f) W
ADDRESS | BIT7 | BIT6 | BIT5\|\RIT4 | BIT3 (%mt BIT1 | BITO
0(EPROM) | BM3 | BM?2 \BMO | WP\ =P WP1 | WPO
1(EPROM) 1 1 / M\ 1 1\ A1 Redir. 0 | Redir. 0
2(EPROM) 1 1 % 1 \WV/J] 1 Redir. 1 | Redir. 1
3(EPROM) 1 ~N’ 1 N\ 1\ 1 Redir. 2 | Redir. 2
4(EPROM) 1 | 1 . 4)1 1 A\ 1 1 Redir. 3 | Redir. 3
sieproM) | V' NTS Gty by
6(EPROM) Q V)
-On | Pwr- P n | Pwr-On | Pwr-On | Pwr-On | Pwr-On
Status Stat Status Status Status Status Status
PIO-B @ CSS4 | CSS3 | €SS2 | €SS1 | €SSO
7(SRAM) | Ssdpply | (' A | CSs4 | csSs3 | css2 | cssi
Indication c h CSS0
(read prn _annel Channel | Channel | Source | Source Polarity
only) \ﬁ 5' Flip-Flop | Select | Select | Select | Select

The Status Memopx/_¢2
DS2407. Thé @i
default and al setfings for the Conditional Search as well as the channel flip-flops and the external
power supp digation. How these functions are assigned to the bits of the Status Memory is detailed in
Figure 5. The\ghannel flip-flops and power supply indication are also included in the Channel Info Byte

of the Channel Access command protocol (see Figure 6).

The first four bits of the Status Memory (address 0, bits 0 to 3) contain the Write Protect Page bits which
inhibit programming of the corresponding page in the 1024-bit data memory area if the appropriate write
protection bit is programmed. Once a bit has been programmed in the Write Protect Page section of the
Status Memory, the entire 32-byte page that corresponds to that bit can no longer be altered but may still
be read. The remaining 4 bits of Status Memory location O are reserved for use by the iButton operating
software TMEX. Their purpose is to indicate which memory pages are already in use. Originally, all of
these bits are unprogrammed, indicating that the device does not contain any data. As soon as data is
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DS2407
written to any page of the device under control of TMEX, the bit inside this bitmap corresponding to that
page will be programmed to 0, marking this page as used. These bits are application flags only and have
no impact on the internal logic of the DS2407.

The next 4 bytes of the Status Memory (addresses 1 to 4) contain the Page Address Redirection Bytes,
which indicate if one or more of the pages of data in the 1024-bits EPROM memory section have been
invalidated by software and redirected to the page address contained in the appropriate redirection byte.
The hardware of the DS2407 makes no decisions based on the contents of the Page Address Redirection
Bytes. Since with EPROM technology bits can only be changed from a logical 1 to a logical 0 by
programming, it is not possible to simply rewrite a page if the data requires changing or updating. But
with space permitting, an entire page of data can be redirected to another page withip

; \ @t re allows
A\page or pages

Page Address Redlrectlon Byte that corresponds to the origina (&b
the user’s software to make a “data patch" to the EPRO, |na ng that a |

Under TMEX, if a Page Address Redirection aS 3 , the/ gata (n Jk@ main memory that

' $6meg other hex value than FFh,

the data in the page corresponding to that redixecl € is invalid. g0 the TMEX definitions,

the valid data will now be found at the ope™s\ s indicated by the hex value

stored in the associated Page Address Rédi Syte. ) e redirection byte for page 1,

for example, would indicate that the i in pa .JSince the data memory consists of
its of not be programmed to 0s.

ry. Status Memory location 6 contains the
CSS0 to CSS4, bits 0 to 4) and the PIO
gr€ irfternally transferred by the device into Status
] the bus master sends a ROM Function Command

responds to Match ROM and Con
needs to be 1. The “Hidde

earch. To respond to Conditional Search the polarity (CSSO0)
0geN e ended either by a power-on reset or by matching the device’s
'y'ﬂ. or CSS2 to 1.

@ doter a “Hidden Mode” where it will keep its status but only
I

channels are controlled by their channel flip-flops. These flip-flops are
ations 5 and 6 of Status Memory address 7 as well as through the Channel
J 3 channel flip-flop to 0 will make the associated PIO-transistor conducting or

qreabn-conducting or off. They may change their status as the user-programmed power-on
status is transfgrred into Status Memory location 7. Bit 7 of Status Memory Location 7 indicates if the
DS2407 is connected to an external power supply. Without external supply this read-only bit will be 0. If
the voltage applied to the V¢ pin is high enough to keep the device powered up, this bit will be 1.

0
v

The Status Memory is programmed similarly to the data memory. Details for reading and programming
the status memory portion of the DS2407 are given in the Memory Function Commands section.

MEMORY FUNCTION COMMANDS

The “Memory Function Flow Chart” (Figure 6) describes the protocols necessary for accessing the

various data fields and PIO channels within the DS2407. The Memory Function Control section, 8-bit
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DS2407
scratchpad, and the Program Voltage Detect circuit combine to interpret the commands issued by the bus
master and create the correct control signals within the device. A 3-byte protocol is issued by the bus
master. It is comprised of a command byte to determine the type of operation and two address bytes to
determine the specific starting byte location within a data field or to supply and exchange setup and status
data when accessing the P10 channels. The command byte indicates if the device is to be read or written
or if the P1O channels are to be accessed. Writing data involves not only issuing the correct command
sequence but also providing a 12-volt programming voltage at the appropriate times. To execute a write
sequence, a byte of data is first loaded into the scratchpad and then programmed into the selected address.
Write sequences always occur a byte at a time. To execute a read sequence, the starting address is issued
by the bus master and data is read from the part beginning at that initial location and continuing to the end
of the selected data field or until a reset sequence is issued. All bits transferred to the-DS2407 and
received back by the bus master are sent least significant bit first. ™

READ MEMORY [FOh]
The Read Memory command is used to read data from tR
master follows the command byte with a 2-byte adgreSs\(|

a [)
8s data from the DS2407

€, the bus master may issue
6-bit CRC of the command,

unnecessary to read the e
issuing a Reset Pulse.

EXTENDED R
The Extendeg :

bus master toquickly decide whether to continue and access the data at the selected starting page or to
terminate and restart the reading process at the redirected page address.

In addition to page redirection, the Extended Read Memory command also supports “bit-oriented”
applications where the user cannot store a 16-bit CRC with the data itself. With bit-oriented applications
the EPROM information may change over time within a page boundary making it impossible to include
an accompanying CRC that will always be valid. Therefore, the Extended Read Memory command
concludes each page with the DS2407 generating and supplying a 16-bit CRC that is based on and
therefore always consistent with the current data stored in each page of the 1024-bit EPROM data field.
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DS2407
After having sent the command code of the Extended Read Memory command, the bus master sends a 2-
byte address (TA1=(T7:T0), TA2=(T15:T8)) that indicates a starting byte location within the data field.
By sending eight read data time slots, the master receives the Redirection Byte associated with the page
given by the starting address. With the next sixteen read data time slots, the bus master receives a 16-bit
CRC of the command byte, address bytes and the Redirection Byte. This CRC is computed by the
DS2407 and read back by the bus master to check if the command word, starting address and Redirection
Byte were received correctly.

If the CRC read by the bus master is incorrect, a Reset Pulse must be issued and the entire sequence must
be repeated. If the CRC received by the bus master is correct, the bus master issues read time slots and
receives data from the DS2407 starting at the initial address and continuing until the end~of a 32-byte
page is reached. At that point the bus master will send 16 additiprialead time slots and eeeive a 16-bit
CRC that is the result of shifting into the CRC generator ajl of @ 4 '

to the last byte of the current page. /

With the next 24 read data time slots the master w

M data page until the last byte of this page.
low chart the 16-bit CRC value after the
to the cleared CRC generator, followed by

dise is issued. The Extended Read Memory command
Reset Pulse.

EPROM memory fields, Data Memory and Status Memory. The
eld is almost identical. After the appropriate write command has been

If the CRC reag’by the bus master is incorrect, a Reset Pulse must be issued and the entire sequence must
be repeated. If the CRC received by the bus master is correct, a programming pulse (12 volts on the 1-
Wire bus for 480 ps) is issued by the bus master. Prior to programming, the entire unprogrammed
EPROM memory field will appear as logical 1s. For each bit in the data byte provided by the bus master
that is set to a logical 0, the corresponding bit in the selected byte of the EPROM memory is programmed
to a logical O after the programming pulse has been applied.

After the 480 ps programming pulse is applied and the data line returns to the idle level (5 volts), the bus

master issues eight read time slots to verify that the appropriate bits have been programmed. The DS2407

responds with the data from the selected EPROM address sent least significant bit first. This byte contains
9 0f 33



DS2407
the bit-wise logical AND of all data ever written to this address. If the EPROM byte contains 1s in bit
positions where the byte issued by the master contained 0s, a Reset Pulse should be issued and the current
byte address should be programmed again. If the DS2407 EPROM byte contains Os in the same bit
positions as the data byte, the programming was successful and the DS2407 will automatically increment
its address counter to select the next byte in the EPROM memory field. The new 2-byte address will also
be loaded into the 16-bit CRC generator as a starting value. The bus master will issue the next byte of
data using eight write time slots.

As the DS2407 receives this byte of data into the scratchpad, it also shifts the data into the CRC generator
that has been preloaded with the current address and the result is a 16-bit CRC of the new data byte and
the new address. After supplying the data byte, the bus master will read this 16-bit CRC from the DS2407
with 16 read time slots to confirm that the address incremented § yteomas received

If the CRC is correct, the bus master will issue a program
be programmed.

ot be ab

e/ N

ife command, incorrect programming could occur within
be ended at any point by issuing a Reset Pulse.
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MEMORY FUNCTION FLOW CHART Figure 6

MASTER Tx MEMORY
FUNCTION COMMAND

FOh

AN
> EXTENDED N

TO FIGURE 6
SECOND PART

EAD
MEN'I?ORY

Y

BUS MASTER Tx
TA1 (T7:T0)

Y

BUS MASTER Tx
TA2 (T15:T8)

!

DS2407 SETS MEMORY
ADDRESS = (T15:70)

\

BUS MASTER Ry
DATA FROM
DATA MEMORY

EAD MEI
?

Y
BUS MASTER Ty
TA1 (T7:TO)
]

BUS MASTER Tx
TA2 (T15:T8)

!

DS2407 SETS MEMORY
ADDRESS = (T15:T0)

<

-

BUS MASTER Ry
REDIR. BYTE

]

BUSMASTER

REDlR. BYTE

CRC16 OF REI(.WR BYTE (SUBSEQUENT

CRC18 OF COMMAND,

DS2407 INCREMENTS
ADDRESS COUNTER

BUS MASTER Ry
CRC16 OF OOMMAN

BUS MASTER
Tx RESET

BUS MASTER
Ry 1'S

LEGEND:

<>

DECISION MADE
BY THE MASTER

<>

DECISION MADE
BY DS2407

BUS MASTER |

BUS MASTER Ry
DATA FROM

DS2407 INCREMENTS
ADDRESS COUNTER)|

OF PRECEDING PA

BUS MASTER Ré CRC16

E OF DATA

- BUS MASTER
Ty RESET

DS2407 T
PRESENCE POLSE
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DS2407

MEMORY FUNCTION FLOW CHART Figure 6 (cont’d)

FROM FIGURE 6
FIRST PART

TO FIGURE 6
SECOND PART

55h
N WRITE N
STATUS
?
BUS MASTER Ty BUS MASTER Ty
TA1 (T7:T0) TA1 (T7:T0)
i LEGEND: )
BUS MASTER Ty O BUS MASTER Ty
TA2 (T15:T8) TA2 (T15:T8)
DECISION MADE
BY THE MASTER -
BUS MASTER Tx O BUS MASTER Ty
DATA BYTE (D7:D0) DECISION MADE DATA BYTE (D7:00)
i BY DS2407 7
BUS MASTER Ry CRC16 BUS MASTER Ry CRC16
OF COMMAND, ADDRESS, OF COMMAND, ADDRESS,
DATA (157 PASS) DATA (15T PASS)
CRC16 OF ADDRESS, DATA CRC16 OF ADDRESS, DATA
(SUBSEQUENT PASSES) (SUBSEQUENT PASSES)
CRC N
CORRECT -
?
Y
BUS MASTER Tx
PROGRAM PULSE
DS2407 COPIES BUS MASTER T
SCRATCHPAD 8 READ TIME SL
TO DATA EPROM OR PROGRAM PULSE
¥ BUS MASTER Ty
PROGRAM PULSE
BUS MASTER Ry DS2407 COPIES
BYTE FROM EPROM SCRATCHPAD TO v
VOLATILE STATUS PYvyp——
‘ SCRATCHPAD
TO STATUS EPROM
BN VOLRBE Y
EPROM BYTE STATUS BUS MASTER R
CORRECT X
BYTE FROM EPROM
Y > < N ¢~ EPROM BYTE
CORRECT
?
Y
Y
DS2407 INCREMENTS MASTE DS2407 INCREMENTS
ADDRESS COUNTER m{i NeSHER ADDRESS COUNTER
DS2407 LOADS NEW , DS2407 LOADS NEW
ADDRESS INTO'CRC ADDRESS INTO CRC
GENERATOR L GENERATOR
[
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MEMORY FUNCTION FLOW CHART Figure 6 (cont’d)

FROM FIGURE 6
SECOND PART

PN

P
-

AAh
READ 'S?T ATUS

Y

BUS MASTER Tx
TA1 (T7:T0)

(]

BUS MASTER Tx
TA2 (T15:T8)

'

DS2506 SETS STATUS ADDRESS
= (T15:T0)

BUS MASTER Ry DATA
FROM

DS2506 INCREMENTS
ADDRESS COUNTER

Al MEMOR Y

BUS MASTER
Tx H;SET

BUS MASTERMR)( CRC16

OF COMMAND,
ADDRESS, DATA

BUS MASTER
Ry 1'S

N

/FsN
< CHANNEL
ACCESS
?
Y

'

BUS MASTER Tx X
CONTROL BYTE 1 L]
! eSS e
BUS MASTER T
CONTROL BYTE 2
[]
BUS MASTER Ry
CHANNEL INFO BYTE
Y BUS MASTER
Tx RESET
7
N
BUS MASTER Ty DATA | * BUS MASTER Ry | *
TO CHANNEL F/F DATA FROM PIOs

]

*SEE CHANNEL CONTROL BYTE 1
AND FIGURE 7A.

DS2407 INCR. CRC
BYTE COUNTER

BUS MASTER Ry CRC16 OF
COMMAND, CONTROL, DATA

(1ST PASS)
CRC16 OF DATA

|

DS2407 T
PRESENCE PULSE
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DS2407

WRITE MEMORY [0OFh]

The Write Memory command is used to program the 1024-bit EPROM data field. The details of the
functional flow chart are described in the section “WRITING EPROM MEMORY.” The data memory
address range is 0000h to 007Fh. If the bus master sends a starting address higher than this, the 9 most
significant address bits are set to Os by the internal circuitry of the chip. This will result in a mismatch
between the CRC calculated by the DS2407 and the CRC calculated by the bus master, indicating an error
condition.

WRITE STATUS [55h]
The Write Status command is used to program the Status Memory field, which includes specification of
power-on default settings of the Conditional Search and the channel flip-flops as well as d ic changes
of the Conditional Search Settings and channel flip-flops. The detaNs of the functiongl (ffow chart are
described in the section “WRITING EPROM MEMORY.”

The Status Memory address range is 0000h to 0007h. The g al programming ¢
EPROM section of the Status Memory (addresses 0 . Status Me

programming pulse and the bits 0 to 6 can be
only; attempts to write to it are ignored. Th
basically the same as for the EPROM Sgatu

READ STATUS [AAN]
The Read Status command is uged s Memory field. The functional flow chart
’ ince the Status Memory is only 8 bytes, the

formation has been transmitted.

@ ytes and will receive back the Channel Info byte.

a aster to select a PIO-channel to communicate with, to specify
X set the activity latches. Figure 7 shows the details. The bits CHSO

Ryte’ 1) select the channels to communicate with. One can select one of the
alsdogether.

S1 are as follows:

CHSO

0 (not allowed)

1 channel A only

0 channel B only

1 both channels interleaved

When reading a single channel only, the logic level at the selected P10 is sampled at the beginning of
each read time slot (Figure 9a) and immediately signaled through the 1-Wire line. Because the PIO logic
levels are sensed at the beginning of the time slot, transitions at the PIO during the time slot are not seen
by the bus master. When writing to a single channel, the selected P10 will show the new status after (but
not necessarily immediately after) the 1-Wire line has returned to its idle level of typically 5V (see Figure
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DS2407
9a). If the bus master transmits a 1 (Write One Time Slot), the output transistor of the selected channel
will change its status after time td1, which is 15 ps to 60 us after the begin of the time slot. If the bus
master transmits a 0 (Write-0 Time Slot), the output transistor will change its status with a delay of td0
after the 1-Wire line has returned to its idle level. The value of td0 may vary between 200 and 300 ns (see
Figure 9a). Depending on the load conditions, there may be additional delay until the voltage at the PIO
reaches a new logical level.

If one is communicating with both channels, the Interleave Control Bit IC controls when data is sampled
and when data arrives at the PIO pins. There is an asynchronous mode (IC = 0) and a synchronous mode
(IC = 1). For the asynchronous mode, both channels are accessed in an alternating way. For the
synchronous mode, both channels are accessed simultaneously.

the master during the same time slot. When reading i
sampled at the same time; the data bit from channel
same time slot while the data bit from channel B fg
the P10s. Both channels will be sampled agagh Wit
bit from P10O-B (Figure 9b).

on. As a consequence, in asynchronous

channel A the second to chann
¢ pe. When writing in the synchronous mode,

mode both P1Os can ng

channel. As asSyneh e ond write time slot contains data for the same

channel. The firs 310t d e second channel B and so on. Depending on the data
values, in the §ynk neghange their status at the same time (Figure 9c). In any of
these cases, the_infg 3 “And channel B will appear alternating on the 1-Wire line
always starting wi g the idle-time between time slots on the 1-Wire line one has

full control over the time pom
to the device.

glected PIO pin. When accessing two channels, 1 byte is equivalent to four reads or
annel.

from or wrg e@t
writes fromXto gac

»

The initial mode (reading or writing) for accessing the P1O channels is specified in the IM bit. For
reading, IM has to be set to 1, for writing IM needs to be 0. If the TOG bit is set to 0, the device will
always read or write as specified by the IM bit. If TOG is 1, the device will use the setting of IM for the
first byte to be transmitted and will alternate between reading and writing after every byte. Figure 7c
illustrates the effect of TOG and IM for one-channel as well as for two-channel operation.

Bit 7 of the Channel Control Byte 1 allows resetting of the activity latch of each channel. The activity
latch is set with the first negative or positive edge detected on its associated PIO channel. Both activity
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DS2407
latches are cleared simultaneously if bit 7 of the Channel Control Byte 1 is 1. The activity latches are not
changed if this bit is 0.

Channel Control Byte 1 also controls the internal CRC generator to safeguard data transmission between
the bus master and the DS2407 for channel access. It does not affect reading from or writing to the
memory sections of the DS2407. The CRC control bits (bit 0 and bit 1) can be set to create and protect
data packets that have the size of 8 bytes or 32 bytes. If desired, the device can safeguard even single
bytes by a 16-bit CRC. This setting, however, is recommended only if the data is limited to one byte since
it would reduce the sampling rate to one third of the maximum possible value.

The CRC control codes are as follows:
CRC1 CRCO f
0 0 CRC/Asabled @@0/LRC at all ®

0 1
1 0

1 1

r verification than “read after

The CRC provides a high level of data g
i )xX iButton Standards.” If the CRC

write.” A detailed description of CR

The Channel
been transmit
the availabilit

oD i ¢ pus, master receives after the Channel Control bytes have

: 2~ ed flip-flops, the PIO pins, the activity latches as well as

ofrchapnel B and externalfpgiver’supply. Reading O for both the channel flip-flop and the
i S '4 of the P10 is pulling the node low. To be able to read from
5 T0 be non-conducting, which is equivalent to a 1 for the channel
d B is done at the same time (synchronous) for the Channel Info
byte. If channel B is ava y 6 of the Channel Info byte reads 1. For 1-channel versions of the
S channel flip-flop value, and activity latch value should be ignored.

operate the device this bit will read 1.

Vcc pin is high en
‘ -
CHANNEWAONFROL BYTE 1 Figure 7a

BIT7 \ |QBAT 6 BIT5 BIT 4 BIT 3 BIT2 BIT 1 BIT O
Activity 32, TOG Ic CHS1 | CHSO | CRCI | CRCO
latch reset

CHANNEL CONTROL BYTE 2 Figure 7b
BIT7 BIT6 BITS BIT 4 BIT 3 BIT2 BIT1 BITO
1 1 1 1 1 1 1 1
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THE EFFECT OF TOGGLE MODE AND INITIAL MODE Figure 7c

TOG IM CHANNELS EFFECT
0 0 one channel Write all bits to the selected channel
0 1 one channel Read all bits from the selected channel
1 0 one channel Write 8 bits, read 8 hits, write, read, etc. to/
from the selected channel
1 1 one channel Read 8 bits, write 8 bits, write, read, etc.
from/to the selected channel
0 0 two channels Repeat: four times (write A, write B)
0 1 two channels Repeat: four times (read A, read B)
1 0 two channels Four times: (write A, write B), four tifpe: (read A,
read B), Wr//éfrléd etc.
1 1 two channels Four ( , read B) f eU rite A,
writ§ B) te etc.
CHANNEL INFO BYTE Figure 8 o \'\\> /‘\ \i
BIT7 BIT6 BIT5 BITY [ 3 | BIT2 (§) M“I BITO
</
Supply | Numberof | o 5 | 54 A B | pided MO-B PIO-A
Indication Channels .. T\, )
0=no O=channel A Actlvgy Chiy r‘:y Senseld IC_:harlmel IC_:harlmel
supply only Latc (b)at Leve <I§>e Flip-Flop Q | Flip-Flop Q
N\ 4 \%4
ONE-CHANNEL READ/ fgure 9A \/
READ A N AN
PIO SAMPLING
¥ ) i i ¥ ¥ ¥ ¥
PO | ; : ! I 2 Z l :
1-WIRE
WRITE .
ult 15pus<tdl <60ps  tdo 200 ns < td0 < 300 ns
1-WIRE . ' | ' ' : : I‘
PIO | ' ' ' '

W

17 of 33



DS2407

TWO-CHANNEL READ Figure 9B

PIO SAMPLING
1 2 3 4 5 6 7 8 9
| ' [ X I I ' [
PIC-A | ) { . | I | X |
I : I I | I I ! |
] ' | ' | ' [ '
jadl ,' 1 : | . ' : |
[ ' I ' I ' | : |
SYNECHRONOUS MODE [ : | X | X [
1-WIRE Al B1 A3 B3 AS B5 A7 B7 A9
y I ' I ' I ' I
ASYNCHRONOUS MODE » ' .
1-WIRE Al B2 A3 B4 AS B6 A7 B8 A9
] i ] t
TWO-CHANNEL WRITE Figure 9 W\ \
<—"ﬁ’| 15 ps < td1 < 60 ps —»|la 200 ns <td0 <300 ns
1-WIRE Al B1 ' A2 '| B2 | a3 R A4 B4 '
1 1 1 ) ] 1 1 ]
] 1 1 ] 1 1 1 1
SYNCHRONOUS MODE . ; ! - ~ - -
: A2 : ' A3 : A4
] ] t + 1 1
- B2 ' B3 ' B4
) 1] L L} t 1
t ] i 1] ] 1
| + ' (
1 ] L} 1
A2 . . A3, A4 .
T T 1
' B2 ' B3 ' B4
o [} L

A4 V N
1-WIRE BU\SQ/STEI\/I

The 1-Wire bus is a system w

(signal type and timingyJ. R
specified time slots tht@e itfitiated on the falling edge of sync pulses from the bus master. For a more
detailed protocql gescrintien, please refer to Chapter 4 of the Book of DS19xx iButton Standards.

FIGURATION

The 1-Wire Qus has only a single line by definition; it is important that each device on the bus be able to
drive it at the\@ppropriate time. To facilitate this, each device attached to the 1-Wire bus must have an
open drain connection or 3-state outputs. The DS2407 is an open drain part with an internal circuit
equivalent to that shown in Figure 10. The bus master can be the same equivalent circuit. If a
bidirectional pin is not available, separate output and input pins can be tied together.

The bus master requires a pullup resistor at the master end of the bus, with the bus master circuit
equivalent to the one shown in Figures 1la and 11b. The value of the pullup resistor should be
approximately 5 kQ for short line lengths. The interface between bus master and 1-Wire bus may be
reduced to a single pullup resistor (open drain master) or two resistors plus transistor (TTL-type master) if
the EPROM section of the DS2407 is already programmed before the final installation.
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A multidrop bus consists of a 1-Wire bus with multiple slaves attached. The 1-Wire bus has a maximum
data rate of 16.3 kbits per second. If the bus master is also required to perform programming of the
EPROM portions of the DS2407, a programming supply capable of delivering up to 10 milliamps at 12
volts for 480 ps is required. Non-EPROM devices cannot be present during programming. The idle state
for the 1-Wire bus is high. If, for any reason, a transaction needs to be suspended, the bus MUST be left
in the idle state if the transaction is to resume. If this does not occur and the bus is left low for more than
120 ps, one or more of the devices on the bus may be reset. If the 1-Wire bus remains low for more than 5
ms and the DS2407 is not powered externally it may lose its current status and switch off both PIOs.

TRANSACTION SEQUENCE

The sequence for accessing the DS2407 via the 1-Wire port is as follows:

* Initialization @
* ROM Function Command ®

» Memory Function Command @3

» Read Memory/Write Memory or ChannekAdocH @6&

INITIALIZATION
All transactions on the 1-Wire bus b
consists of a Reset Pulse transmi
slave(s).

h an initializatign\sequence. The initialization sequence
s master follpwed Ry &presence pulse(s) transmitted by the

The presence pulse lets t %aster know that 407 is on the bus and is ready to operate. For

ROM FUN( MANDS

Once the bus master has detected a pregence an issue one of the five ROM function commands. All
ROM function\compa@nds are 8 bitsAopyg. A dist of these commands follows (refer to flowchart in Figure
12):

Read ROM [33h] /

This command allows s Dhaster to read the DS2407’s 8-bit family code, unique 48-bit serial
number, and 8-bit CRE{ ANS gommand can be used only if there is a single DS2407 on the bus. If more
than one slave is press he bus, a data collision will occur when all slaves try to transmit at the same

Match ROM [>

The Match R oY command, followed by a 64-bit ROM sequence, allows the bus master to address a
specific DS2407 on a multidrop bus. Only the DS2407 that exactly matches the 64-bit ROM sequence
will respond to the subsequent memory function command. All slaves that do not match the 64-bit ROM
sequence will wait for a Reset Pulse. This command can be used with a single or multiple devices on the
bus.

Skip ROM [CCh]
This command can save time in a single drop bus system by allowing the bus master to access the
memory functions without providing the 64-bit ROM code. If more than one slave is present on the bus
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DS2407
and a read command is issued following the Skip ROM command, data collision will occur on the bus as
multiple slaves transmit simultaneously (open drain pulldowns will produce a wired-AND result).

Search ROM [FOh]
When a system is initially interrogated, the bus master may not know the number of devices on the 1-
Wire bus or their 64-bit ROM codes. The Search ROM command allows the bus master to use a process
of elimination to identify the 64-bit ROM codes of all slave devices on the bus. This process of
elimination involves repeated application of a simple three-step procedure where the bus master starts by
reading a bit position in the 64-bit ROM, followed by reading the complement of that bit position, and
finally writing to all the devices still involved in the search the desired logic value for that bit position. A
detailed example and a flowchart for the search algorithm can be found in the “Book of DS19xx iButton
Standards.”

After one complete pass, the bus master knows the conte
passes will reveal the total number of devices and theix
complete pass of the search that successfully determing

i for a Reset Pulse.

(ﬂ\ |0 CHANNEL

a¥¢hprocess and

DS2407 EQUIVALENT CIRCUI
1-WIRE INTERFACE

Rx <I DATA ACTIVITY
—0 LATEH =1 EDGE
DETECTOR
Toma 412 D P

CONTHDL - . o
5]
Tx ": @‘ ?-yl;‘\ Q AESET .};ﬁm
1-WRE DATA, —— O O J_‘
% N e

100Q FROM FIC a
MOSFET CONTROL _I il GROUND
v GROUND mﬂ&
e’ N\ VIS A ] el N\ NI\ 1 Vpy/ Ul Al -I-l
A) Open Dray%&\()y
12v
Voo Vpup
BUS MASTER
| 10kQ
DS5000 OR 8051 EQUIVALENT VPgGF(‘)OL
5kQ 10k I: $  vpoiosna
b OR
BSS110
ort Pin
ST—1P TO DATA CONNECTION
. o™ OF DS2506
2N7000
T I: D _| aropF
PGM D s =T
CAPACITOR ADDED TO REDUCE
s COUPLING ON DATA LINE DUE TO
6 2N7000 & PROGRAMMING SIGNAL SWITCHING

2N7000
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The interface is reduced to the 5 kQ pullup resistor if one does not intend to program the EPROM cells.

B) Standard TTL

Voo

BUS MASTER

12v
Veyp (10 mAmin.)

5kQ PROGRAMMABLE PULSE
TTL-Equivalent

Port Pins VDX
Ry # TO DATA CONNECTION
OF DS2507
B> V)~
5kQ @3

v
The diode and Programming Pulse circuit ot M if one d é@%to program the EPROM
cells. i ] ‘

G
%
@@%
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ROM FUNCTIONS FLOW CHART Figure 12

MASTER Ty
RESET PULSE

Y

DS2407 Ty
PRESENCE PULSE

¥

MASTER Ty ROM
FUNCTION COMMAND

-t

Foh ECh N
SEARCH ROM CONDITIONAL
COMMAND SEARCH
CONDITION
FULFILLED
?
\ A DS2407 Ty BIT 0 DS2407 Tx BIT 0
DS2407 Ty MASTER Ty BIT 0 DS2407 Ty BITD DS2407 Tx BITO
FAMILY CODE
1 BYTE MASTER Tx BIT 0 MASTER Tx BIT0
BITO N N~ Brro gro N
MATCH? MATCH? MATCH?
| Y Y Y
DS2407 Ty BIT 1 DS2407 Ty BIT 1
DS2407 Ty
SERIAL NUMBER MASTER Tx BIT 1 DS2407 Tx BITT 082407 Tx BIT T
6 BYTES MASTER Tx BIT 1 MASTER Ty BIT 1
N N N
.
Y Y Y
pp— T DS2407 Tx BITE3 | DS2407 Ty BIT 63
CRC Bwé MASTER Ty BIT 63 DS2407 Ty BIT63 DS2407 Tx BIT63
MASTER Ty BIT 63 MASTER Ty BIT 63
N
BIT 63 N BIT 63 Bres Y
MATCH? MATCH? MATCH?
Y Y Y ‘
n, | A

1
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Conditional Search ROM [ECh]
The Conditional Search ROM command operates similarly to the Search ROM command except that only
devices fulfilling the specified condition will participate in the search. The condition is specified by the
bit functions CSS0 to CSS4 in Status Memory location 7. The power-on default settings of these bits are
stored in EPROM in Status Memory location 6. If this EPROM byte is not programmed, all CSS bits will
be 1s. The Conditional Search ROM provides an efficient means for the bus master to determine devices
in a multidrop system that have to signal a status change, e.g. the opening of a window in a building
control application. After each pass of the Conditional Search that successfully determined the 64-bit
ROM for a specific device on the multidrop bus, that particular device can be individually accessed as if a
Match ROM had been issued since all other devices will have dropped out of the search process and are
waiting for a Reset Pulse.

OW; CSS0),

For the conditional search, one can specify the polarity (HIG
; i rest (A, Bo

channel flip flop or activity latch; CSS1, CSS2) and the
B; CSS3, CSS4). Figure 13 shows a table of all qualifyi
to CSS4.

f dt a later time. In this
cleared to 0 when the

Q hi the Channel Control Byte 1.
c ¢hahnel should be non-conducting.

be shorted to, groynd By the low impedance of the output

The channel of intereg the Chan its CSS3 and CSS4. The sampling of the
tion of the Conditional Search command

source within the selete annet”will take place
byte. The Chanpel selecton\eodes are as followsy
CSS4, el Selection

Aeither channel selected
O ghannel A only
1 0

The activity latch (Figure 10) captures an evg
way, the bus master needs not to poll device
device powers up and is set to 1 with the fi

When using the activity latch the outpu
Otherwise signals applied to the pin
transistor.

channel B only
channel A OR channel B

source of both channels mugt be 0 to allow the device to respond to the Conditional Search. If both CSS3
and CSS4 are 8 @ cRannel is selected. Under this condition the device will always respond to the
Conditiona ¥

channel is ¢ and CSSO = 1, the device will ignore the Conditional Search but will respond to the
JM command.

The source selection for the Conditional Search is done through the Source Select bits CSS1 and CSS2.
The codes for these bits are as follows:

CSS2, Css1 Source Selection
0 0 Hidden Mode

0 1 Activity Latch

1 0 channel flip flop
1 1 P10 Status
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DS2407
Setting both CSS1 and CSS2 to 0 will put the device into a “Hidden Mode” where it keeps its status but
only responds to the Match ROM (always) and Conditional Search command (only if the polarity bit
CSSO is set to 1). While in “Hidden Mode” the device will never give a Presence Pulse. When powering
up into the “Hidden Mode,” i.e., when bits 1 and 2 of status byte 6 have been programmed to 0, the
device will give one Presence Pulse for every power-up sequence. If the device is in Hidden Mode and
the polarity bit is set to 0, the device will not participate in the Conditional Search. As long as the device
IS not programmed to power-up into “Hidden Mode” the “Hidden Mode” can always be ended by a
power-on reset. Otherwise the only way to get the device out of “Hidden Mode” is by remembering and
matching its 64-bit registration number and setting CSS1 or CSS2 to 1.

The Conditional Search Polarity is specified by CSSO0. If CSSO is 0, the DS2407 will respond to a
Conditional Search command if the status of the selected source G
CSSO is set to 1, the source level needs to be a logic 1.

For 1-channel versions of the DS2407 the channel B inpu

The power-on default settings for the condi
ROM function command byte, even an inva
Status Memory location. As long as the devi
available for use at any time.

@@ @@
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QUALIFYING CONDITIONS FOR CONDITIONAL SEARCH Figure 13

DESCRIPTION CONDITIONAL SEARCH SELECT CODE
CHANNEL SELECT SOURCE SELECT POLARITY

CONDITION CHANNEL | CSS4 | (CSS3 CSS2 | (€ssi CCS0
Hidden Mode neither one don't care 0 \ 0 1
Unconditional . at least one of these bits

neither one 0 0 0

needs to be 1

Activity Latch =0 A 0 1 0 1 0
Activity Latch =1 A 0 1 0 1 1
Channel FF =0
(transistor on) A 0 ! ! 0 /,V) 0
Channel FF =1
(transistor off) A 0 1 JAWN / % 0 ﬁ\\\ 0)1
P10 Low A 0 1¢ J\ ¥ AV 0
P10 High A 0 1\ \W ™1 N\ 1
Activity Latch = 0 B 1 0 0 AYLR S 0
Activity Latch = 1 B 1 7\ /[ @/) 0o_ 4/ M 1
Channel FF =0
(transistor on) B L \ \/ @ (/0 0
Channel FF =1
(transistor off) B ﬂ ) \) 0 Q% 0 .
P10 Low B \ T/ 0 Al \ A 1 0
P10 High B [ VT o~\\| Y1 1 1
Activity Latch = 0 /1 AR 0 1 0
Activity Latch=1 | \ AerB <A 1 . \N@)) 0 1 1
Channel FF = d
(transistor on/o;\\\\Aw . ;.\ \;J ! 0 0
Channel FF 1(;)]&/ } AorB @h@)) 1 1 0 1
(transistor o
PIOLow N\_A AoaB O\¥/ 1 1 1 0
P10 High AorB_([(NT 1 1 1 1
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INITIALIZATION PROCEDURE “RESET AND PRESENCE PULSES” Figure 14

l‘ MASTER Tx “RESET PULSE” + MASTER Ry “PRESENCE PULSE” —'

1 )
: ' ———————— tRSTH
VeuLLuP " 1 —CC
VPULLUP MIN \ . “ l‘ // 22 \
Vi MIN \ +
]
y \ \_ |/ \
L (( Y \
L tasTL tppL —
— tp [
—b tPDH -—

RESISTOR

MASTER

DS2407

[0 In order not to mask interrupt signa i
be less than 960 ps. trst. shoul
power-on reset cycle.

READ/WRITE TI

Write-1 Time
VpuLLUP (¢
VPULLUP MIN \\ A 22
V'
IH MIN DS2407 \
ViL max SAMPLING WINDOW
ov 4 \
< Lowt
l«—— 155 —p
» 60ps — o

RESISTOR 60 ps < ts ot < 120 ps
1 MS < tLows < 15 HS
1 s <trgc <

MASTER

—  DS2407
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READ/WRITE TIMING DIAGRAM Figure 15 (cont'd)
Write-0 Time Slot

trec
- tsior > ’1
VpPuLLUP g
VPULLUP MIN \ = \
ViHMIN \
\ DS2407 \
ViL MAX SAMPLING WINDOW
oV \
15 us
60 ps
. tLOWO >
x/ N
60 Us <t owo < ts) o< \D/ w
1 us <tgec < 0
Read-Data Time Slot <\ @\
e tstor »a— REC —»
VpPuLLUP LG
VPULLUP MIN \\ V4 // 22
ViHMiN
MASTER SAMPLING / \
Vv
iy —7 7 \
— |<—— tsu
i }O— tRELEASE
i tLOWH —
[t trov -

\\y 0 stoT < 120 s
Lowr <15 s
treLEAsE <45 s

MS < trec <
trov = 15 S

tsu<1 HS
1 MNNS
&,

strict protocols to insure data integrity. The protocol consists of five types of

and Program\Pllse. All these signals except presence pulse are by the bus master. The initialization
sequence required to begin any communication with the DS2407 is shown in Figure 14. A Reset Pulse
followed by a presence pulse indicates the DS2407 is ready to accept a ROM command. The bus master
transmits (TX) a Reset Pulse (trst, minimum 480 ps). The bus master then releases the line and goes into
receive mode (RX). The 1-Wire bus is pulled to a high state via the pullup resistor. After detecting the
rising edge on the data pin, the DS2407 waits (tppn, 15-60 ps) and then transmits the presence pulse (tppy,
60-240 us). If the device is programmed to power-up into the “Hidden Mode,” the presence pulse will be
observed only once during the power-up phase. With every subsequent Reset Pulse no presence pulse will
be transmitted.

27 of 33



DS2407

READ/WRITE TIME SLOTS

The definitions of write and read time slots are illustrated in Figure 15. All time slots are initiated by the
master driving the data line low. The falling edge of the data line synchronizes the DS2407 to the master
by triggering a delay circuit in the DS2407. During write time slots, the delay circuit determines when the
DS2407 will sample the data line. For a read data time slot, if a O is to be transmitted, the delay circuit
determines how long the DS2407 will hold the data line low overriding the 1 generated by the master. If
the data bit is a 1, the device will leave the read data time slot unchanged.

PROGRAM PULSE
To copy data from the 8-bit scratchpad to the EPROM Data or Status Memory, a Program Pulse of
12-volts is applied to the data line after the bus master has confirmed that the CRC for thg c rrent byte is
correct. During programming, the bus master controls the transifj d

idling high via the pullup resistor to a state where the i
voltage of 12-volts providing a minimum of 10 mA of c

high state controlled by the pullup re5|st0r Note that"dug ‘
for any 1-Wire EPROM device, it is not possihle o@ as€01-Wire devices (e.g.
DS1990A, DS1992) with the DS2407 during s ithin the non-EPROM
based 1-Wire devices will attempt to clamp th a_li ima golts and could potentially
damage these DS199x devices.

CRC GENERATION

chip (Figure 17) will
Figure 6.

The DS24()
data to and Y
command, t
clearing the CRC generator, shifting in the command, low address, high address and every data byte
starting at the first addressed memory location and continuing until the end of the implemented data
memory is reached.

When reading the Status Memory with the Read Status command, the 16-bit CRC is transmitted at the
end of the 8-byte page of the Status Memory. The 16-bit CRC will be generated by clearing the CRC
generator, shifting in the command byte, low address, high address and the data bytes beginning at the
first addressed memory location and continuing until the last byte of the EPROM Status Memory is
reached.
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DS2407
When reading the data memory of the DS2407 with the Extended Read Memory command, there are two
situations where a 16-bit CRC is transmitted. One 16-bit CRC follows each Redirection byte, another
16-bit CRC is received after the last byte of a memory data page is read. The CRC at the end of the
memory page is always the result of clearing the CRC generator and shifting in the data bytes beginning
at the first addressed memory location of the EPROM data page until the last byte of this page. With the
initial pass through the Extended Read Memory flow chart the 16-bit CRC value is the result of shifting
the command byte into the cleared CRC generator, followed by the two address bytes and the Redirection
byte. Subsequent passes through the Extended Read Memory flow chart will generate a 16-bit CRC that
is the result of clearing the CRC generator and then shifting in only the Redirection Byte.

SHEr every byte that follows the
of 32 bytes. If the CRC is enabled,
e 1641t CRC will be generated by clearing
| Bytes 1 and 2, Channel Info Byte and the
es through the Channel Access flow chart
RC generator and then shifting in the new
PIO channels, continuous reading or writing as

more details on generati aldes including example implementations in both hardware and
software, see the “Book o )

PROGRAM PUL

Vpp

Veuwup
-
GND
NORMAL 1-Wire >5 ps 480 ps >5 US| NORMAL 1-Wire
COMMUNICATION ENDS <—»] COMMUNICATION RESUMES
8 top tpp tov

LINE TYPE LEGEND:

== == == Bus master active high
(12V @ 10 mA)

Resistor pullup
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CRC-16 HARDWARE DESCRIPTION AND POLYNOMIAL Figure 17
POLYNOMIAL = X+ X® + X* + 1

1sT 2ND 3RD 4TH 5TH 6TH 7TH 8TH

STAGE [ STAGE sTAGE [™] sTAGE [™] sTaGe [™] sTage [ sTAGE [™] sTAGE
X0 X1 X2 X3 X4 X5 X6 X7 X8

9TH 10TH HTH 12TH 13TH 14TH 15TH 16TH
™ STAGE [™| STAGE [™] sTAGE [™| sTAGE[™| STAGE[™ | STAGE[™| STAGE D STAGE|

CRC
X9 X10 X1 X12 X13 X14 X15 X16 OUTPUT
INPUT DATA
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ABSOLUTE MAXIMUM RATINGS*
Voltage on DATA or PIO-A to Ground
Voltage on V¢c or P10O-B to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

-0.5V to +13.0V

-0.5Vto +

6.5V

-40°C to +85°C
-55°C to +125°C
See J-STD-020A Specification

[0 This is a stress rating only and functional operation of the device at these or any other conditions
above those indicated in the operation sections of this specification is not implied. Exposure to
absolute maximum rating conditions for extended periods of time may affect reliability.

DC ELECTRICAL CHARACTERISTICS

t0 6.0V; ,/D\D@)% °C)

R
')tvé/MAx

DATA PIN
PARAMETER SYMBOL | MIN rb\l\\l\IS \WOTES
Logic 1 ViH 225, L. NN
Logic 0 Vi AN\ / +0,8) IP\,{" 1 13
Output Logic Low @ 4mA Vo N\ U1 0l ) |\ 1
Output Logic High VOH\ \ < / Veour fo80[V 2 V 1,2
Input Load Current 5 U\ A 3,14
Programming Voltage @10 mA 115 \

DC ELECTRICAL CHA

Rf%&\R(TyICS /(\ﬂ

Pl1O PINS up=2.8V t0 6.0V, -40°C to +85°C)
PARAMETER N/ "\ JWM BOL TYP | MAX | UNITS NOTES
Logic 1 (A) \ ' Y Via . \ ) 12 Vv 1,6,16
Logic0 (A) ~ \\\ U } Viea O\ \}al +0.6 Vv 1
Output Sink Curfext @ 0.47(A) lsa/ a \ See graph on page 31 11,12,15
Output Logi¢ High( Vom Ve Vpura | 12.0 V 1,2
Logicl (B) \ Mg~ | 2.2 6 Vv 1,6,16
Logic0 (B) ot 2Nk -0.3 +0.4 Vv 1
Output Sink Current @ 0.4V(B). | U )lss See graph on page 31
OUtpUt LOgiC ngh (B) N\ / ‘\M/OHB Vpeurs 6.0 Vv 1,2
Input Resistance \\@) R 7 10 13 MQ 9

DC ELECTRICAL

ACTERISTICS V¢

(Vpup=2.8V to 6.0V, -40°C to 85°C)

PARAMETER/ pfh\ < SYMBOL | MIN | TYP | MAX| UNITS NOTES
Logicl /¢ )\ Vikc 2.8 6 Vv 1,10
Logic0 \ “e. Vic -0.3 +0.8 Vv 1
Input Currétgtx\’ lcc 4.0 UA 3
\V

CAPACITANCE (TA=25°C)
PARAMETER SYMBOL | MIN | TYP | MAX | UNITS NOTES
Capacitance DATA Pin Co 800 pF 7
Capacitance PIO-A Pin Ca 100 pF
Capacitance P1O-B Pin Cg 25 pF
Capacitance Vcc Pin Cc 10 pF
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AC ELECTRICAL CHARACTERISTICS

(Vpup =2.8V to 60V, -40°C to +85°C)

PARAMETER SYMBOL MIN TYP | MAX | UNITS NOTES
Time Slot tsLoT 60 120 Us
Write-1 Low Time tLowt 1 15 IS
Write-0 Low Time tLowo 60 120 U
Read Data Valid trDV exactly 15 US
Release Time tRELEASE 0 15 45 US
Read Data Setup DATA tsu 1 Us 5
Recovery Time trec 1 US
Reset Time High trsTH 480 S ~ 4
Reset Time Low trsTL 480 "\ 5000 us [ 8
Presence Detect High tPDHIGH 15 [ @fj 60 s\ O )
Presence Detect Low thpLOW 60 ( ')\ \// 240 | A\ \
Read Data Setup PIO-A tsua 500, | \ A [ Y/
Read Data Setup PIO-B tsus 500\ \ / N[ P
Delay to Program toe A\ [ (B4 (N)1)\
Delay to Verify tDV \ \ / 2 | V7 us
Program Pulse Width o~ \ \ R IAT
Program Voltage Rise Time /;m \\J) 0 5 e N(58 bs
Program Voltage Fall Time [ &)/ \\)J 50 Us
DEFINITION OF PIO R AWSETUP e
PIO-A,
PIO-&
1-WIRE
tsua,
tsus
PIO SINK CURRENK\"((’;’
%“0'25 100 mA
90 mA
‘ MAX.
80 mA
70 mA
PIO-A
60 mA
50 mA
40 mA MIN.
S0 mA MAX.
20 mA PIO-B

10 mA

W/’////,

L—Ir2 8V

4V
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NOTES:
1. All voltages are referenced to ground.

Vpur, Vrura, Veupe = external pU”Up voltage.
Input load is to ground.

An additional reset or communication sequence cannot begin until the reset high time has expired.

o M LN

Read data setup time refers to the time the host must pull the 1-Wire bus low to read a bit. Data is
guaranteed to be valid within 1 ps of this falling edge and will remain valid for 14 ps minimum
(15 ps total from falling edge on 1-Wire bus).

normal communications.
8. trstLShould be limited to maximum 5 ms.

9. Input resistance is to ground.

14. The input load curre
command byte has be

igh as 100 pA after a power-on reset until a memory function
{ eII as during the execution of a ROM function command.

gonnected. A resistor of approximately 100 kQ between Vcc and data will
hannel A.
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