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DS2408

ABSOLUTE MAXIMUM RATINGS*

PO to P7, RSTZ, I/O Voltage to GND
PO to P7, RSTZ, I/0 combined sink current

Operating Temperature Range

Junction Temperature

Storage Temperature Range

Lead Temperature (10s)

20mA

-0.5V, +6V

-40°C to +85°C

+150°C

-55°C to +125°C
See J-STD-020A specification

* 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.

ELECTRICAL CHARACTERISTICS
VCC =0Vor> Vpup, TA =-40°C or +85°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
1-Wire Pullup Vv Standard speed 2.8 5.25 Vv
Voltage PP |Overdrive speed 3.3 5.25
Standby Supply | Ve at Veup, 1 A
Current ces /O pin at 0.3V H
/0 Pin General Data
1-Wire Pullup
Resistance Rpup (Notes 1, 2) 2.2 kQ
Input Capacitance Co (Notes 3, 4) 1200 pF

I/O pin at Vpyp,
Input Load Current I Ve at OV 1 MA
High-to-Low
Switching Threshold Vi |(Notes 4,5, 6) 0.5 32 v
Input-Low Voltage Vi (Notes 1, 7) 0.30 V
Low-to-High
Switching Threshold Vi (Notes 4, 5, 8) 0.8 3.4 v
Switching Hysteresis Vuy (Notes 9, 4) 0.16 0.73 V
Output-Low Voltage
at 4mA VoL (Note 10) 0.4 \Y
Standard speed, Rpyp = 5
2.2kQ
Recovery Time Overdrive speed, Rpyp = 2
(Note 1) tREC 2.2kQ) (VK]
Overdrive speed, Directly
prior to reset pulse; Rpyp 5
= 2.2kQ
Rising-Edge Hold-off i Standard speed 0.5 5 s
Time (Notes 11, 4) REH |Overdrive speed 0.5 2 H
Timeslot Duration t Standard speed 65 s
(Notes 1, 12) SLOT T Overdrive speed 10 H
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DS2408

PARAMETER | SYMBOL | CONDITIONS | MIN | TYP | MAX | UNITS
1/0 Pin, 1-Wire Reset, Presence-Detect Cycle
Standard speed, Vpyp >
Reset-Low Time t 4.5V 480 720
(Notes 1, 12) RSTL [Standard speed 660 720 HS
Overdrive speed 53 80
Presence-Detect High ¢ Standard speed 15 60
Time (Note 12) PO [Overdrive speed 2 7 HS
Standard speed, Vpyp > y 5
Presence-Detect Fall t 4.5V
Time (Note 13) FPD Standard speed 1 8 HS
Overdrive speed 1
Standard speed, Vpyp >
Presence-Detect Low t 4.5V 60 240
Time (Note 12) PDL [Standard speed 60 280 HS
Overdrive speed 7 27
Standard speed, Vpyp > 65 75
Presence-Detect ¢ 4.5V S
Sample Time (Note 1) MSP [Standard speed 68 75 H
Overdrive speed 8 9
1/0 Pin, 1-Wire Write
Write-0 Low Time ¢ Standard speed 60 120
(Notes 1, 12) WL [Oyerdrive speed 8 13 HS
Write-1 Low Time ¢ Standard speed 5 15-¢
(Notes 1, 12, 14) Wik TOverdrive speed 1 1.8-¢ He
Write Sample Time Standard speed 15 60
gﬁl;:\t\éefz?mplmg) tsis | overdrive speed 1.8 8 HS
1/0 Pin, 1-Wire Read
Read-Low Time ¢ Standard speed 5 15-5
(Notes 1, 15) RL Overdrive speed 1 1.8-38 Hs
Read-0 Low Time Standard speed 15 60
5332 I:;(;m Slave) P | Oyerdrive speed 1.8 8 HS
Read-Sample Time ¢ Standard speed tre + O 15
(Notes 1, 12, 15) MSR TOverdrive speed tre + 8 1.8 HS
PO to P7, RSTZ Pin
Input-Low Voltage Vi (Notes 1, 7) 0.30 V
Input-High Voltage Vin z/l\)l(oterqa)lx (Veur,Vec) Vy-0.8 5.25 v
(a)t“;f#;\' Low Voltage Vo. |(Note 10) 0.4 Vv
Leakage Current ILp 5.25V at the pin 1 pA
QOutput Fall Time tepio (Notes 4, 16) 100 ns
m]égum Sensed PIO town | (Notes 4, 17) 1 5 us
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DS2408

Note 1:  System Requirement

Note 2:  Maximum allowable pullup resistance is a function of the number of 1-Wire devices in the
system and 1-Wire recovery times. The specified value here applies to systems with only
one device and with the minimum 1-Wire recovery times. For more heavily loaded systems,
an active pullup such as that found in the DS2480B may be required.

Note 3:  If a 2.2kQ) resistor is used to pull up the data line to Vpyp, 5us after power has been applied,
the parasite capacitance does not affect normal communications.

Note 4: Guaranteed by design—not production tested.

Note 5: V., V14 are a function of the internal supply voltage.

Note 6:  Voltage below which, during a falling edge on I/O, a logic '0' is detected.

Note 7: The voltage on I/O needs to be less or equal to V| uax Whenever the master drives the line
low.

Note 8:  Voltage above which, during a rising edge on 1/O, a logic '1' is detected.

Note 9:  After Vy is crossed during a rising edge on I/O, the voltage on I/O has to drop by Vyy to be
detected as logic '0'.

Note 10: The I-V characteristic is linear for voltages less than 1V.

Note 11: The earliest recognition of a negative edge is possible at trey after Vry has been reached
before.

Note 12: Highlighted numbers are NOT in compliance with the published 1-Wire standards. See
comparison table below.

Note 13: Interval during the negative edge on I/O at the beginning of a presence detect pulse
between the time at which the voltage is 90% of Vpyp and the time at which the voltage is
10% of Vpup.

Note 14: ¢ represents the time required for the pullup circuitry to pull the voltage on I/O up from V,_to
VTH-

Note 15: § represents the time required for the pullup circuitry to pull the voltage on I/O up from V,_to
the input high threshold of the bus master.

Note 16: Interval during the device-generated negative edge on any PIO pin or the RSTZ pin between
the time at which the voltage is 90% of Vpyp and the time at which the voltage is 10% of
Vpyp. PIO pullup resistor = 2.2kQ.

Note 17: Width of the narrowest pulse which trips the activity latch (for any PIO pin) or causes a reset
(for the RSTZ pin). For a pulse duration tew: If tew < tpwminmin), the pulse will be rejected. If
tewminminy < trw < tewmingmax), the pulse may or may not be rejected. If tew > tpwminmax) the pulse
will be recognized and latched.

Note 18: Maximum instantaneous pulldown current through all port pins and the RSTZ pin combined.
No requirement for current balance among different pins.

STANDARD VALUES DS2408 VALUES
PARAMETER STANDARD OVERDRIVE STANDARD OVERDRIVE
NAME SPEED SPEED SPEED SPEED

MIN MAX MIN MAX MIN MAX MIN MAX
tsLor (incl. trec) 61us (undef.) 7us (undef.) | 65us " | (undef.) 10us (undef.)
trsTL 480us | (undef.) 48us 80us 660us 720us 53us 80us
teoH 15us 60us 2us Ous 15us 60us 2us 7us
teoL 60us 240us 8us 24us 60us 280us 7us 27us
twoL 60us 120us 6us 16us 60us 120us 8us 13us
tsis, tspp 15us 60us 2us Bus 15us 60us 1.8us 8us

1) Intentional change, longer recovery-time requirement due to modified 1-Wire front end.
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DS2408

1 N.C
0 /O / ( 100Q
9 PO 0V 5.25V)
IC RSTZ

3 Vee 2.8V 5.25V GND

4 I/O 1-Wire

5 GND

6 N.C.

7 P7 7 10 PO

8 P6 6 10 PO

9 P5 5 1/0 PO

PIO (RST)
(STRB) RST PIO
PIO STRB
10 RSTZ PI1O ( Channel-Access Write ) PIO ( Channel-
Access Read ) )
RST

11 P4 4 1/0 PO

12 P3 3 10 PO

13 P2 2 1/0 PO

14 P1 1 1/0 PO

15 N.C.

16 N.C.
DS2408

/ /
( 17 22)
1 DS2408 2
1) 64 ROM 2) 64
2 1-Wire 8 ROM 1
1) Read ROM 2) Match ROM 3) Search ROM 4) Conditional Search ROM
5) Skip ROM 6) Overdrive-Skip ROM 7) Overdrive-Match ROM 8) Resume
Overdrive ROM
ROM 12 ROM
5 1
8
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1. DS2408

PARASITE POWER :

VCC
INTERNAL Vcc :
|
________________________ [
64-BIT
1-WIRE <
Vo FUNCTION LASERED ROM
CONTROL <
GND O——— I
= | PORT
EES&?ST-IIEE e— FUNCTION —QO RSTZ
CONTROL —> CONTROL
A
- I O PO
CRC16 [ O P1
GENERATOR |«
——O P2
PORT O P3
REGISTER | INTER- ——O P4
PAGE j FACE Lo ps
—O P6
—O P7
2. 1-Wire
Bus ® 1-Wire Net Other
Master Devices
DS2408
A
Command Available Cmd. Data Field
Level: Commands: Codes: Affected:
( Read ROM 33h 64-BIT ROM, RC-FLAG
\ 4 Match ROM 55h 64-BIT ROM, RC-FLAG
. . Search ROM FOh 64-BIT ROM, RC-FLAG
1-\Wire ROM Function Skip ROM CCh  RC-FLAG
< Conditional Search ECh 64-BIT ROM, RC-FLAG, Port Status,
ROM Cond. Search Settings,
Overdrive Match 69h 64-BIT ROM, RC-FLAG, OD-Flag
Overdrive Skip 3Ch RC-FLAG, OD-Flag
L Resume A5h RC-FLAG
( Read PIO Registers FOh PIO Registers
- Channel Access Read F5h Port Input Latches
DS2408-Specific Channel Access Write  5Ah  Port Output Latches
Control Function < Write Conditional CCh  Conditional Search Register
Commands Search Register
L Reset Activity Latches C3h Activity Latches

v
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DS2408

DS2408 1-Wire
1-Wire 1-Wire ( )
Vee
3. 64 ROM
MSB LSB
CR%%'(T)DE 48-BIT SERIAL NUMBER 8&%';2’?2%;
MSB LSB  MSB LSB MSB LSB
64 ROM
DS2408 64 ROM 8 1-Wire
48 8 56 CRC 3
4 XOR 1-Wire
CRC X8+ X+ X+ 1 Dallas 1-Wire (CRC)
27
0 1
8
CRC CRC 8 0
4. 1-Wire CRC
POLYNOMIAL = X% + X° + X* + 1
1 st 2nd 3rd 4th 5th 6th 7th Sth
PISTAGE[”|STAGE ["|STAGE["|STAGE STAGE STAGE|"|STAGE ["|STAGE
X° X' x? x? x* x® x® X’ x®
INPUT DATA
DS2408 5
8 Read PIO Registers Write Conditional Search Registers
PIO /
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DS2408

5. DS2408
ADDRESS RANGE ACCESS TYPE | DESCRIPTION
0000h to 0087h R Undefined Data
0088h R P10 Logic State
0089h R P10 Output Latch State Register
008Ah R PIO Activity Latch State Register
008Bh R/W Conditional Search Channel Selection Mask
008Ch R/W Conditional Search Channel Polarity Selection
008Dh R/W Control/Status Register
008Eh to 008Fh R These Bytes Always Read FFh
PIO
PIO Read PIO Registers
STRB RSTZ STRB
Access
PIO
ADDR b7 b6 b5 b4 b3 b2 b1 b0
0088h P7 P6 P5 P4 P3 P2 P1 PO
6 PI1O
( ) ( )
Read PIO Registers
PIO
Channel-access Write PIO
Read PIO Registers RSTZ STRB
STRB Channel-Access
ESD
PIO
ADDR b7 b6 b5 b4 b3 b2 b1 b0
0089h PL7 PL6 PL5 PL4 PL3 PL2 PL1 PLO
6 PIO
PI1O
CPU RSTZ
( 20 ) RC RSTZ
( / 008Dh  ROS 0 )
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PIO

Read PIO Registers

) Reset Activity

PIO
RSTZ STRB
STRB Channel-Access
PIO
ADDR b7 b6 b5 b4 b3 b2 b1 b0
008Ah | AL7 AL6 AL5 AL4 AL3 AL2 AL1 ALO
6 PIO
RSTZ (RSTZ RST
Latches 00h
6. 1/0 RSTZ
TO PIO LOGIC <
STATE REGISTER PIO ACTIVITY
LATCH "
TO ACTIVITY LATCH.¢ J CHANNEL
STATE REGISTER q D 1/0 PIN
POWERON __ JL 1 —O
RESET Q >\
R EDGE
CLR ACT LATCH
JL DETECTOR
TO PIO
OUTPUT LATCH %
STATE REG.
DATA
CLOCK
PIO
OUTPUT
LATCH RSTZ
PIN
PORT \ ¢ O
FUNCTION
CONTROL
ROS |:
STRB
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DS2408

PIO

PIO

Write Conditional Search Registers

Write Conditional

ADDR b7 b6 b5 b4 b3 b2 b1 b0
008Bh | SM7 SM6 SM5 SM4 SM3 SM2 SM1 SMO
7 PIO
00h
PI1O
PIO 008Dh / PLS
)
Search Registers
ADDR b7 b6 b5 b4 b3 b2 b1 b0
008Ch | SP7 SP6 SP5 SP4 SP3 SP2 SP1 SPO
7 PIO
00h
7.
PLS  CHANNELO ¢ SPO @ SMO o CT

AL7

P7

CHANNEL 7

SP7

—

INPUT FROM

CHANNELS 1 TO 6

(NOT SHOWN)

@ SM7

o« Do L
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DS2408

RSTZ Write
Conditional Search Registers
/
ADDR b7 b6 b5 b4 b3 b2 b1 b0
008Dh | VCCP 0 0 0 PORL | ROS CT PLS
Vee 08h
4 6
0 1
/
PLS 0 | PIO P10
0 PIO (
1
CT 1
OR AND
(008Bh)
0 OR(
1 AND
ROS RSTZ 2 | RSTZ STRB
0 RST ( )
1 STRB
PORL 3
0 1
VCCP V¢ 7 | Ve Vee > Vpyp
( )
0 Vee
1 Vec
7 SM
SP
1 0 PLS I/0
AND OR CT
AND( ) OR( CSR
CT
OR 1 (
AND ( )
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DS2408

8-1.

Bus Master TX Control From ROM Functions
Function Command Flow Chart (Figure 12)
To Figure 8
N 2" Part
Read PIO Reg.? >
Note:
To read the three PIO state and latch
Bus Master TX register bytes, the target address should
TA1 (T7:TO), TA2 (T15:T8) be 0088h. Returned data for a target
address <0088h is undefined.

<90h?

DS2408 Samples | 1)
PI1O Pin Status

N ) |
&
DS2408 sets Register
- : Note 1)
Address = (T15:T0) See the command
:V description for the

exact timing of the

Bus Master RX Data Byte PIO pin sampling.

from Register Address

DS2408 Incre-
ments Address

Counter
A

Bus Master RX CRC16
of Command, Address,
Data Bytes

»
P

v

Bus Master N Master
RX “1”s TX Reset?

Y
v From Figure 8

nd
To ROM Functions 2" Part
Flow Chart (Figure 12

Y
A

y
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DS2408

8-2.

From Figure 8

A

5Ah
Channel Access

1% Part F5h
»<_ Channel Access
Read?
Y
Note 1) DS2408 Samples

See the command
description for the
exact timing of the
PIO pin sampling
and updating.

A 4

PIO Pin Status

v

P1O Sample
Counter =0

&
<

To Figure 8
3" Part

Write?
» Y

>

A 4

Bus Master TX new
P10 Output Data Byte

'

Bus Master TX
inverted new P1O
Output Data Byte

Sample Count
=312

N

Bus Master RX |2
P10 Pin Status

~

Bus Master RX
P10 Pin Status

2)

'

Bus Master RX
CRC16 of Command
and 32 Bytes of PIO
Pin Status (1* Pass)
CRC16 of 32 Bytes

of PIO Pin Status
(Subsequent Passes)

.

A 4

DS2408 Samples |1
PIO Pin Status

~

DS2408 Samples
PIO Pin Status

PIO Sample DS2408 Increments
Counter=0 P10 Sample Counter

Note 2)

If the RSTZ pin is con-
figured as output, a
STRB\ is generated
during the first two bits
of this byte.

»
»

Y

Master
TX Reset?

Y

N
~

DS2408 Updates
P10 Pin Status

v

Bus Master RX |2)
Confirmation AAh

A
DS2408 Samples | 1)
PIO Pin Status

!

Bus Master RX
P10 Pin Status

Master
TX Reset?

N
Transmission —
OK?

\4

A 4

Bus Master
RX “1”s

Master
TX Reset?

A

To Figure 8
1% Part

From Figure 8
3" Part



DS2408

8-3.

From Figure 8

2" Part CCh
»<_ Write C. Search
Reg.?
Y
Bus Master TX
TA1 (T7:TO), TA2 (T15:T8)
Note:

To read 8Bh to 8Dh
use the Read PIO
Registers command.

A

8Bh< Address <

Bus Master TX

L

C3h
Reset Activity
atches?

Y

DS2408 Clears all
PIO Activity Latches

4

Master
TX Reset?

Y

Data Byte
Bus Master DS2408 Incre-
RX “1”s ments Address
Counter
v A
N
Master
TX Reset?
Y y Y
DS2408 Copies Bus Master RX
Data to Register Confirmation AAh
Master Master
TX Reset? TX Reset?
Y Y
< A A
To Figure 8
2" Part
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DS2408

ROM ( 8) PIO
DS2408 DS2408
( OD =0) (OD =1)
Read PIO Registers [FOh]
Read PIO Registers
2 2
008Fh
16 CRC
CRC16 CRC 2
CRC16 1-Wire Reset DS2408 1
0088h(PIO ) PIO
TA2 0088h 0087h
PIO
Channel-Access Read [F5h]
88h PIO PIO
32 PIO DS2408 CRC16
Channel-Access Read 1-Wire
Reset
9. Channel-Access Read
Example - Sampled State = 72h
|
MS 2 bits of pre- | LS 2 bits of data
vious byte (8Dh) | byte (72h)
|
10 (1-Wire) / J | J
STRB\ < tspp
tsPo ¢
Sampling Point SFP
1) PIO CRC16
read-1
2) (AAh) Channel-access Write
Channel-Access Write STRB
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DS2408

8 PIO
32 PIO
CRC (
FIFO

31

PIO

PIO MS
PIO
) CRC16
2( )
1-Wire

Channel-Access Write [5Ah]
Channel-Access Write

PIO

PIO

PIO
RSTZ

1-Wire Reset

10. Channel-Access Write

Case #1 - MS Bit of new PIO state is 0
Example - Old State = 39h, New state = 72h

MS 2 bits of inverted

B(

F5h ( )
P7 )

32 PIO ( ) CRC

P1O

LS 2 bits of confir-

( 9 ) RSTZ STRB

PIO

(address 0089h)
PIO

Channel-Access Write

Case #2 - MS Bit of new PIO state is 1
Example - Old State = 72h, New state = 93h

MS 2 bits of inverted

| LS 2 bits of confir-
new-state byte (6Ch) | mation byte (AAh)

1

|

|

i
|
new-state byte (8Dh) E mation byte (AAh)
:
0 (1-Wire) / J ! J / v /
PIO 39h 72h 72h 93h
STRB\ —> « tspp <t > tsep
tsis tspp SPD
RSTZ STRB RSTZ RST ( )
Channel-Access Write RSTZ (Vee Veup )
PIO
PIO 1 6
PIO ( )
PO ( 1
0 PI1O
true( ) PI1O P10
PIO 10 PIO
PIO ( )
1 tsis 0
Vry PI1O DS2408
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DS2408

AAh RSTZ STRB 2( )
FIFO PI1O
9 DS2408
PIO PIO
1-Wire
Write Conditional Search Register [CCh]
Conditional Search DS2408
RSTZ
2 008Bh 008Dh
1-Wire
008Dh
1-Wire Write
Conditional Search Register Read PIO Registers
Reset Activity Latches [C3h]
PIO PIO
/ PIO
PIO Activity Latch State Register
DS2408
Reset Activity Latches 2
1-Wire
1-Wire AAh 1
008Ah
1-Wire
1-Wire 1
DS2408 PC
1-Wire
DS2480B 1-Wire (DS9097U )
3
1-Wire ( 1-Wire
1-Wire 1
1-Wire
DS2408 1-Wire 11
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DS2408

11.
SIMPLE BUS MASTER Veue DS2408 1-Wire PORT
EE
Reue ?EXT
RX :II DATA {>ij
X
™ RX = RECEIVE |7
| > O _ 1000
OPEN-DRAIN TX = TRANSMIT MOSFET
PORT PIN —
DS2480B BUS MASTER
j_T -0 +5V
HOST CPU ) VDD VPP
POL 1-W[ }————= TO 1-Wire DATA
SERIAL | SERIAL IN
PORT RXD NC[]
SERIAL OUT . ' onD j%
% DS2480B
1-Wire 1-Wire
15.3kbps 1-Wire 142kbps
DS2408 100kbps
2.2kQ 1.5kQ
1-Wire
16us
( ) 120us( ) 1
DS2408 1-Wire
13us DS2480B 1-Wire
DS2408 4.5V
1-Wire 1/O (EC )
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DS2408

1-Wire DS2408

1-Wire

1-Wire
ROM

ROM
)

Read ROM [33h]
CRC

AND
Match ROM [55h]
64 ROM

64 ROM

Search ROM [FOh]

DS2408 8

Match ROM
64 ROM

1-Wire

Search ROM

64 ROM
1

ROM

Conditional Search [ECh]

Conditional Search ROM

( 008Dh)

Search ROM

Search ROM

PLS

ROM

PIO
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ROM 1
( 12
48 8
(
48 CRC
DS2408
DS2408
1
64 ROM
3
ROM
187
Search ROM
( 008Bh 008Ch) /



DS2408

7 PORL
Conditional Search ROM PIO

64 ROM Match ROM

Skip ROM [CCh]

64 ROM
Skip ROM Read
(
AND )
Resume [A5h]
DS2408
Match ROM 64 ROM
Resume
RC Skip ROM
Match ROM Search ROM Conditional Search ROM Overdrive-Match ROM
RC RC Resume
RC
Resume
Skip ROM [3Ch]
64 ROM
Skip ROM Overdrive Skip ROM DS2408
(OD =1) 480us
(OD = 0)
Match ROM Search ROM
Overdrive Skip ROM Read
(
AND )
Overdrive Match ROM [69h]
64 ROM Overdrive Match ROM
DS2408
64 ROM DS2408
Overdrive Skip Match
480us
1 Overdrive Match ROM
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DS2408

12-1. ROM

Bus Master TX
Reset Pulse

From Figure 12, 2" Part

From Control Functions
Flow Chart (Figure 8)

DS2408 TX
Presence Pulse

Bus Master TX ROM|

Function Command |

To FLgure 12
2" Part

A 4

DS2408 TX Bit 0

A

DS2408 TX Bit 0

DS2408 TX v
Family Code DS2408 TX Bit 0 DS2408 TX Bit 0
(1 Byte) Master TX Bit 0 Master TX Bit 0
A
DS2408 TX DS2408 TX Bit 1 DS2408 TX Bit 1
Serial Number | Master TX Bit 1 | DS2408 TX Bit 1 DS2408 TX Bit 1
(6 Bytes) Master TX Bit 1 Master TX Bit 1
Y Y Y
v v
D824‘08 X T DS2408 TX Bit 63 DS2408 TX Bit 63
CRC Byte | Master TX Bit 63 | DS2408 TX Bit 63 DS2408 TX Bit 63
Master TX Bit 63 Master TX Bit 63
Bit 63
Match?
Y
_ To Figure 12
RC=1 2”ngart
y »
Y A4 A 4
i From Figure 12
2" Part

To Control Functions
Flow Chart (Figure 8)
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DS2408

12-2. ROM

To Figure 12, 1°' Part

From Figure 12
1% Part

From Figure 12
1! Part

A5h
Resume
ommand?

R 4

Ovwerdrive
kip ROM?

RC=0;0D=1 |

Y

aster
TX Reset ?

N

|RC=O;OD=1

| Master '_I"X Bit 0 |

o~

P
<

To Figure 12
1 Part
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DS2408

1-Wire
DS2408 4
Write 0 Write 1
DS2408
2
DS2408
1-Wire Veup Voo
ViLmax Vrh
ViLmax DS2408
DS2408 13
ROM DS2408
trsTL * tF
trsTL 480us
DS2408 trsTL 80us
13. ( / )
MASTER TX “RESET PULSE” MASTER RX “PRESENCE PULSFE”
Vewr ced e j’ G
VIHMASTER N / /—)( N
VTH
V1L \ / / \\
V
ILMAX \ - / \
oV > _J
tr [P trsTL e “—troL N >
troH trec
< trsTH >
— RESISTOR — MASTER DS2408
(RX) 1-Wire
DS2480B Vpup V1n DS2408
tpDH tPDL
tvsp 1-Wire
trsTH teonmax  troLmax trecmin trsTH DS2408
1-Wire
tRsTH 480“3 48“3
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DS2408

/
DS2408 1
14
1-Wire Vi
DS2408 tsLsmin tsLsmax
DS2408
1 0
Write 1 Write 1 tW1LMAX VTHMAX
Write 0 Write 0 twoLmin
VrHmin twoL
ViLmax V1HmAx DS2408
trec
14. /
Write 1
Veur —twi —>» «
ViHMASTER \ / i \
Vi DS2408 \
Vi \ <« Sampling —» \
Vimax \‘ // Window \
ov
tF [ |<'8->
D (V1| —
< tsLsmax—
< tsLoT >
Write 0
V. < twoL >
PP < o
VIHMASTER N / g \
VTH DS2408
VL \ — Sampl|ng \
Vv \ Window / A
ILMAX \
ov
te [epe tstsmin —————¥| [—trec —|
< tstsmax — ]
< tsLor ——»f
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DS2408

Vpup _ <_tR|-_’ \LtMSR ¢ P
ViHmASTER \ / /J / /) »
Vi Master Vv \
Vi \ /<_Sampling_’ //// \
Vimax / Window VAVAYAYAY 4
oV 174 v /7 7/ /
tr o> 5> [—trec — >
< tspomin —»
< tspomax —>
< tsLor ———»f
——— RESISTOR — MASTER DS2408
Write 1 tre
Vrimin trL DS2408 0
DS2408 1 DS2408 trL
tre + O( ) DS2408
(tusrmin ~ tMsrmMAX)
trL tmsrmAX tmsrmAX
tsLoT DS2408
trec
1-Wire (1-Wire )
1-Wire
1-Wire
1-Wire
Search ROM
DS2408 1-Wire
DS2408 1-Wire 4
1)
trpp
2)
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DS2408

3) \ Vi - Viy
( 15 A) 1-Wire
4) tren
V1 = Viy ( 15 B toL < tren)
Vy tren
( 15 C toL > tren)
15.
Vpup > tren <+ tren
\% % A\ / lf /—
ot SV \ \Y
HY
/ Case A / Case B / Case C
ov
> taL > taL
CRC
DS2408 2 (CRC) 8 64 ROM
64 ROM 56 CRC DS2408
ROM CRC
X8+ X2+ X+ 1 8 CRC true( ) CRC
CRC 16 CRC16- X"+ X"+ X2+ 1
PIO Registers
Channel-access Read PIO
CRC 8 CRC 16 CRC DS2408
CRC ( 16) 8 16 CRC
CRC
Read PIO Registers 16 CRC CRC
2 008Fh
Channel-access Read CRC
32 PIO CRC
PIO 32 16 CRC
CRC 27
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16. CRC-16

POLYNOMIAL = X"® + X" + X% + 1

L 151 2nd 3rd 4th sth 6th 7th 81h
STAGE[|STAGE STAGE["|STAGE[”|STAGE|"|STAGE["|STAGE["|STAGE
X° X' x? x3 x* X° X° X’
i
gth 1 Oth 1 1th 1 2th 1 3th 14th 1 Sth 1 6th
PsTAGE[”|STAGE[”|STAGE[?|STAGE [ *|STAGE [”|STAGE[”|STAGE STAGE ¢
X8 XQ X1O x11 x12 X13 X14 x15 x16 CRC
OUTPUT
INPUT DATA
17. DS2408
PULLUP PROVIDED BY CPU
_+|
47U
VCC -
vcc = T
GND 3 2 3 50
1w > VCC PO v \ 7 P1.0 P0.0/ADO 29
P1 3 \ 5 P1.1 P0.1/AD1 28
P2 12 \ 5 P1.2 P0.2/AD2 7
P3 T I 7 P1.3 P0.3/AD3 76
P4 |— X P14 P0.4/AD4|—7=
4 P5 3 \ 9 P1.5 P0.5/AD5 YV
10 P6 7 \ ) P1.6 P0.6/AD6 3
5 P7 P17 P0.7/AD7
_L GND 10 12 39
RSTZ[o—— —=—RsT ALE—5
— o | PSEN[O———
- DS2408 e 30
15 P2.0/AD8 31
16 P3.0/RXD0 P2.1/AD9 =3
17 P3.1/T)@ P2.2/AD10 33
T5—P3-2/ INTO P2.3/AD11{—3=
19 P3.3/ INT1 P2.4/AD12 35
20 P3.4/T0 P2.5/AD13 36
57 P3.5/TL P2.6/AD14 37
2 —{P3.6/ WR P2.7/AD15
P3.7/ RD
23 28
XTAL2 RTCX1
24 XTAL1 RTCX2 L
DS80C520
8051 Equiv CPU
( / )
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L e B L—V Local iButton Probe
2 5 47
1 . —[T
- DS9503 LCD Display
47U e 1
w1 o0
T+ 3 lconTRAST
= 4 _
i T
5VDC > £ st a -
GND [D>—— 3 2 7 es
1w > vcC PO [ 5 g(: ; 5
P1
13 9 © X
P2z 522 s 3
Ei 11 T Bi Q o
ps |2 yee 2_lbs QE
4 1o pe |5 T s E 2
p7 |7 4 o7 5
5
GND 4
L P i
= DS2408
VCC A
1(213]4|5|6|7 |8 |9 |10 - Up
10K O O
Down
—_—
O O
Select
O O
wee DS2408
‘——3 vee PO f 4
P15
P2 —>
\% P3 1
v P4 —5
4 PS5
10 P6 —
s P7
MICROCONTROLLER GND 10
RSTZO————
WITH FEW /O PINS v
N e
= ]— ~ vee DS2408
—I_;—vcc GNDI—2 3 [vee Po 2.
5—{oscPs PO i
T—]0SC2/P4 P12 po 13
——CLRIP3  P2/CK P3 ﬁ
P4
PIC12C508 4 P5 2
10 P6 —
5 P7
GND 10
RSTZp———
24 1/0 LINES OR e DS2408
3 BYTE-WIDE
BUSES FROM A 3 [Veo P02,
SINGLE PIN P12
P2
o
P4 —5
P5
4 o P6 3
5 P7
GND 10
| RSTZp————
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20. DS2408
. 10kQ
10
= 123456789‘10
VCC
GND [>—— 2
1w > vee PO
P1—
P2 —
P32
P4 |—5
P5—5
10 P6
P7 |—
GND
_L RsTZp—2
= DS2408 o o
POR Circuit @) O
VCC
RST
GND
Ds1811 L
The DS1811 has
an internal pull-up o o
resistor of 5.5 kQ
@) @)
[
To More Switch Rows
(Upto4 x4,3x50r2x86)
21. DS2408
vee
1l
0.1U
= Parasite
Power o
< o o
o
< 3 lvee po}—2
o P1 1; o o
P2
wo— P32
GNDE>— P4
4 P5 g O/C
10 P6|—
P7
5 lenp 0
J_ RSTZO——— o0
= DS2408
oo
1] 2| 3| 4| 5| 6| 7 9|1o
= > o
% o
o
oo
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SWITCHES
OR PUSH-
BUTTONS

ISOLATED
OUTPUT

10O o o—
47U
I o]
4516 (7|89 |10
oo
vce
Do
Gm/) L2 fvce PO fA
LT oo
P3 12 |
pg 11 -
p5 |2 vce
4 10 P6 8
p7 [~
5 GND 10
RSTZ0—— OPTOISO
= DS2408 e

1N4004

BSS-84

@4;1_ == O DRY
5V @ CONTACT
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DS2408

1-Wire —
SYMBOL DESCRIPTION
RST 1-Wire Reset Pulse generated by master.
PD 1-Wire Presence Pulse generated by slave.
Select Command and data to satisfy the ROM function protocol.
RPR Command "Read PIO Registers".
CAR Command "Channel-Access Read".
CAW Command "Channel-Access Write".
WCS Command "Write Conditional Search Register".
RAL Command "Reset Activity Latches".
TA Target Address TA1, TA2.
<data> Transfer of an undetermined amount of data.
CRC16\ Transfer of an inverted CRC16.
FF loop Indefinite loop where the master reads FF bytes.
AA loop Indefinite loop where the master reads AA bytes.
<géé?g1\p|f§;, Indefinite loop where the master reads 32 PIO samples followed by an inverted CRC16.
<new state>, <new | Transfer of 2 bytes, where the second byte is the bit-inverse of the first byte. The first
state\> byte will be taken as the new PIO state.
AAh. <read back> Transfer of 2 bytes, where the first byte is a constant (AAh) and the second byte is the
current P1O state.
=n <eixvvztliadts>’ Transfer of 2 bytes, where the second byte is NOT the bit-inverse of the first byte.
1-Wire —

Master to slave Slave to master

Read PIO Registers (

)

RST | PD | Select | RPR

TA | <data> | CRC16\ | FF loop

Read PIO Registers (

)

RST | PD | Select | RPR

TA | FF loop

Channel-Access Read (

)

RST | PD | Select | CAR

<32 samples>, CRC16\ loop
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Channel-Access Write (

)

RST | PD Select | CAW

<new state>, <new state\

> | AAh, <read back>

Channel-Access Write (

e Loop

)

RST | PD | Select | CAW

<new state>, <invalid>

FF loop

Write Conditional Search Register ( )

RST | PD Select | WCS

TA | <data> | FF loop

Write Conditional Search Register (

RST | PD Select | WCS

TA | FF loop

Reset Activity Latches (

)

RST | PD | Select | RAL

AA loop

ROM 2 17
2 PIO (1 PIO
( 2) 3 21 8
DS2408
1
PIO
1)RSTZ STRB
2)
3) PIO
DS2408
MASTER MODE DATA (LSB FIRST) COMMENTS
Step 1 X (Reset) Reset pulse
RX (Presence) Presence pulse
TX CCh Issue Skip ROM command
X CCh Issue Write Conditional Search Register
command
X 8Dh TAA1, target address = 8Dh
X 00h TAZ2, target address = 008Dh
X 04h Write byte to Control/Status Register

32 of 36



DS2408

MASTER MODE DATA (LSB FIRST) COMMENTS
X (Reset) Reset pulse
RX (Presence) Presence pulse
Step 2 TX CCh Issue Skip ROM command
X FOh Issue Read PIO Registers command
X 8Dh TA1, target address = 8Dh
X 00h TAZ2, target address = 008Dh
RX 84h Read Control/Status Register and verify
X (Reset) Reset pulse
RX (Presence) Presence pulse
Step3 TX CCh Issue Skip ROM command
X 5Ah Issue Channel-access Write command
X <PIO output byte> Write byte to PIO
X <inverted PIO output byte> Write inverted byte to PIO
(—) (—) DS2408 updates PIO status if transmission
was OK
RX AAh Read for verification (AAh = success)
(—) (—) DS2408 samples PIO pin status
RX <PIO pin status byte> Read PIO pin status
([ TX <PIO output byte> Write byte to P1O (next byte)
J) TX <inverted PIO output byte> Write inverted byte to PIO (next byte)
RX AAh Read for verification (AAh = success)
RX <PIO pin status byte> Read PIO pin status
—) (—) Repeat the previous 4 steps with more PIO
output data as needed in the application.
X (Reset) Reset pulse
RX (Presence) Presence pulse
17 1 CRC16

114 UNIVERSAL DATA PACKET

2
PIO

1) RSTZ STRB

2)

3) PIO

DS2408
MASTER MODE DATA (LSB FIRST) COMMENTS
Step 1 X (Reset) Reset pulse
RX (Presence) Presence pulse
X CCh Issue Skip ROM command
T cch Issue Write Conditional Search Register
command

X 8Dh TA1, target address = 8Dh
X 00h TA2, target address = 008Dh
X 04h Write byte to Control/Status Register
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MASTER MODE DATA (LSB FIRST) COMMENTS
X (Reset) Reset pulse
RX (Presence) Presence pulse
Step 2 TX CCh Issue Skip ROM command
X FOh Issue Read PIO Registers command
X 8Dh TA1, target address = 8Dh
X 00h TAZ2, target address = 008Dh
RX 84h Read Control/Status Register and verify
X (Reset) Reset pulse
RX (Presence) Presence pulse
Step3 TX CCh Issue Skip ROM command
X F5h Issue Channel-access Read command
(—) (—) DS2408 samples PIO pin status
RX <PIO pin status byte> Read PIO pin status
Repeat the previous 2 steps until the master
(—) (—) has received a total of 32 bytes of PIO pin
status
RX <2 bytes CRC16> Read CRC16
—) (—) PIO pin status and CRC loop can be
continued as long as the application requires.
X (Reset) Reset pulse
RX (Presence) Presence pulse
17 1
CRC16
114 UNIVERSAL DATA PACKET
3
DS2408
1)
2)
3)
4)
5)
8 1
Channel Selection Mask( ) = FFh
Channel Polarity Selection( ) 1 = FFh
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= PLS =1
OR=CT=0
RSTZ=RST( )= ROS=0
= PORL =0
/ 01h
DS2408
MASTER MODE DATA (LSB FIRST) COMMENTS

Step 1 TX (Reset) Reset pulse
RX (Presence) Presence pulse
X 55h Issue Match ROM command
X <8 byte ROM ID> Send ROM ID of the device to be accessed
T cch Issue Write Conditional Search Register

command

X 8Bh TA1, target address = 8Bh
TX 00h TAZ2, target address = 008Bh
TX FFh Write Channel Selection Mask
X FFh Write Channel Polarity Selection
X 01h Write Control/Status Register
X (Reset) Reset pulse
RX (Presence) Presence pulse
X A5h Issue Resume command
X FOh Issue Read PIO Registers command
X 8Bh TA1, target address = 8Bh
X 00h TA2, target address = 008Bh
RX <FFh, FFh, 81h> Read Registers and verify
X (Reset) Reset pulse
RX (Presence) Presence pulse

Step 2 X A5h Issue Resume command
X 5Ah Issue Channel-access Write command
TX FFh Write byte to PIO
X 00h Write inverted byte to PIO
—) (—) DS2408 switches off all channel output

transistors if transmission was OK

RX AAh Read for verification (AAh = success)
RX FFh Read PIO pin status and verify; FFh = OK
X (Reset) Reset pulse
RX (Presence) Presence pulse

Step 3 X A5h Issue Resume command
X C3 Issue Reset Activity Latch command
RX AAh Read for verification (AAh = success)
X (Reset) Reset pulse
RX (Presence) Presence pulse
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DS2408
MASTER MODE DATA (LSB FIRST) COMMENTS
Step 4 X (Reset) Reset pulse
RX (Presence) Presence pulse
TX ECh Issue Conditional Search ROM command
Read 2 bits; if both bits are 1, no push button
has been pressed; in this case return to Step
RX <2 bits> 4. If the bit pattern is 01 or 10 or 00, a push
button has been pressed; in this case
continue with Step 5.
Identify and select the LS bit of the ROM ID
Step 5 X <1 bits> of the DS2408 that has responded to the

Conditional Search.

RX

Read 2 bits; this relates to the next bit of the

<2 bits> ROM ID of the participating device(s).

X

(—Aﬁ

Identify and select the next bit of the ROM ID
<1 bits> of the DS2408 that has responded to the
Conditional Search.

Repeat the previous 2 steps until one device

(—) (—) has been identified and accessed. (see Note
1)

X FOh Issue Read PIO Registers command

X 88h TA1, target address = 88h

X 00h TAZ2, target address = 0000h
Read register page; the data in the Activity

RX <8 data bytes> Latch State Register tells which button has
been pressed.

RX <2 bytes CRC16> Fead QRQ16 and verify correct data
ransmission.

X (Reset) Reset pulse

RX (Presence) Presence pulse

X A5h Issue Resume command

X C3 Issue Reset Activity Latch command

RX AAh Read for verification (AAh = success)
Now, as the device and push button are

(—) (—) identified and the Activity Latch is cleared,
continue at Step 4.

1 187
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