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DS28EA00

IO

PIOB PIOA

GND

VDD

VDD

NOTE: SCHEMATIC SHOWS PIO PINS WIRED FOR SEQUENCE-DETECT FUNCTION.

1-Wire
MASTER

#1

DS28EA00

IO

PIOB

PX. Y

MICROCONTROLLER

PIOA

GND

VDD

#2

DS28EA00

IO

PIOB PIOA

GND

VDD

#3

Rev 2; 4/09

PART TEMP RANGE PIN-PACKAGE 

DS28EA00U+ -40°C to +85°C 8 μSOP 

DS28EA00U+T&R -40°C to +85°C 8 μSOP 
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(TA = -40°C to +85°C.) (Note 1)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

IO Voltage Range to GND........................................-0.5V to +6V
IO Sink Current....................................................................20mA
Maximum PIOA or PIOB Pin Current...................................20mA
Maximum Current Through GND Pin ..................................40mA

Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-55°C to +125°C
Soldering Temperature...........................Refer to the IPC/JEDEC

J-STD-020 Specification.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

POWER SUPPLY

Supply Voltage  VDD (Note 2) 3.0  5.5 V 

Supply Current (Note 3) IDD VDD = +5.5V   1.5 mA 

Standby Current  IDDS VDD = +5.5V   1.5 μA 

IO PIN: GENERAL DATA

Local power 3.0  VDD
1-Wire Pullup Voltage (Note 2) VPUP 

Parasite power 3.0  5.5 
V

1-Wire Pullup Resistance  RPUP (Notes 2, 4) 0.3  2.2 k

Input Capacitance CIO (Notes 3, 5)   1000 pF 

Input Load Current  IL IO pin at VPUP 0.1  1.5 μA 

High-to-Low Switching Threshold VTL (Notes 3, 6, 7) 0.46  
VPUP - 
1.9V 

V

Parasite powered   0.5 
Input Low Voltage (Notes 2, 8) VIL 

VDD powered (Note 3)   0.7 
V

Low-to-High Switching Threshold 
(Notes 3, 6, 9) 

VTH Parasite power 1.0  
VPUP - 
1.1V 

V

Switching Hysteresis  
(Notes 3, 6, 10) 

VHY Parasite power 0.21  1.7 V 

Output Low Voltage (Note 11) VOL At 4mA    0.4 V 

Standard speed, RPUP = 2.2k   5   

Overdrive speed, RPUP = 2.2k  2   Recovery Time  
(Notes 2, 12) 

tREC 
Overdrive speed, directly prior to reset 
pulse; RPUP = 2.2k

5   

μs 

Standard speed 0.5  5.0 Rising-Edge Hold-Off Time 
(Notes 3, 13) 

tREH 
Overdrive speed Not applicable (0) 

μs 

Standard speed  65   Time-Slot Duration  
(Notes 2, 14) 

tSLOT 
Overdrive speed 8   

μs 

IO PIN: 1-Wire RESET, PRESENCE-DETECT CYCLE

Standard speed 480  640 
Reset Low Time (Note 2) tRSTL 

Overdrive speed 48  80 
μs 
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ELECTRICAL CHARACTERISTICS (continued)
(TA = -40°C to +85°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Standard speed 15  60 
Presence-Detect High Time tPDH 

Overdrive speed 2  6 
μs 

Standard speed 1.125  8.1 Presence-Detect Fall Time 
(Notes 3, 15) 

tFPD 
Overdrive speed 0  1.3 

μs 

Standard speed 60  240 
Presence-Detect Low Time tPDL 

Overdrive speed 8  24 
μs 

Standard speed 68.1  75 Presence-Detect Sample Time 
(Notes 2, 16) 

tMSP 
Overdrive speed 7.3  10 

μs 

IO PIN: 1-Wire WRITE

Standard speed 60  120 Write-Zero Low Time 
(Notes 2, 17) 

tW0L 
Overdrive speed 6  16 

μs 

Standard speed 5  15 Write-One Low Time 
(Notes 2, 17) 

tW1L 
Overdrive speed 1  2 

μs 

IO PIN: 1-Wire READ

Standard speed 5  15 - 
Read Low Time (Notes 2, 18) tRL 

Overdrive speed 1  2 - 
μs 

Standard speed tRL +   15 
Read Sample Time (Notes 2, 18) tMSR 

Overdrive speed tRL +   2 
μs 

PIO PINS

Input Low Voltage  VILP (Note 2)   0.3 V 

Input High Voltage (Note 2) VIHP VX = Max(VPUP, VDD) VX - 1.6   V 

Input Load Current (Note 19) ILP Pin at GND -1.1   μA 

Output Low Voltage (Note 11) VOLP At 4mA   0.4 V 

Chain-On Pullup Impedance RCO (Note 3) 20 40 60 k

EEPROM

Programming Current IPROG (Notes 3, 20)   1.5 mA 

Programming Time tPROG (Note 21)   10 ms 

At +25°C 200,000    Write/Erase Cycles (Endurance) 
(Notes 22, 23) 

NCY 
-40°C to +85°C 50,000   

—

Data Retention (Notes 24, 25) tDR At +85°C (worst case) 10   Years 

TEMPERATURE CONVERTER

Conversion Current  ICONV (Notes 3, 20)   1.5 mA 

12-bit resolution (1/16°C)   750 

11-bit resolution (1/8°C)   375 

10-bit resolution (1/4°C)   187.5 
Conversion Time (Note 26) tCONV 

9-bit resolution (1/2°C)   93.75 

ms 

-10°C to +85°C -0.5  +0.5 
Conversion Error 

Below -10°C (Note 3) -0.5  +2.0 
°C 

Converter Drift D (Note 27) -0.2  +0.2 °C 
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Note 1: Specifications at TA = -40°C are guaranteed by design and not production tested.
Note 2: System requirement.
Note 3: Guaranteed by design, characterization, and/or simulation only. Not production tested.
Note 4: 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 parasitically powered systems with only one device and with the minimum
1-Wire recovery times. For more heavily loaded systems, local power or an active pullup such as that found in the
DS2482-x00, DS2480B, or DS2490 may be required. If longer tREC is used, higher RPUP values may be tolerable.

Note 5: Value is 25pF maximum with local power. Maximum value represents the internal parasite capacitance when VPUP is first
applied. If RPUP = 2.2kΩ, 2.5μs after VPUP has been applied, the parasite capacitance does not affect normal communications.

Note 6: VTL, VTH, and VHY are a function of the internal supply voltage, which is a function VDD, VPUP, RPUP, 1-Wire timing, and
capacitive loading on IO. Lower VDD, VPUP, higher RPUP, shorter tREC, and heavier capacitive loading all lead to lower val-
ues of VTL, VTH, and VHY.

Note 7: Voltage below which, during a falling edge on IO, a logic 0 is detected.
Note 8: The voltage on IO must be less than or equal to VILMAX at all times when the master drives the line to a logic 0.
Note 9: Voltage above which, during a rising edge on IO, a logic 1 is detected.
Note 10: After VTH is crossed during a rising edge on IO, the voltage on IO must drop by at least VHY to be detected as logic 0.
Note 11: The I-V characteristic is linear for voltages less than +1V.
Note 12: Applies to a single parasitically powered DS28EA00 attached to a 1-Wire line. These values also apply to networks of

multiple DS28EA00 with local supply.
Note 13: The earliest recognition of a negative edge is possible at tREH after VTH has been reached on the preceding rising edge.
Note 14: Defines maximum possible bit rate. Equal to 1/(tW0LMIN + tRECMIN).
Note 15: Interval during the negative edge on IO at the beginning of a presence-detect pulse between the time at which the voltage

is 80% of VPUP and the time at which the voltage is 20% of VPUP.
Note 16: Interval after tRSTL during which a bus master is guaranteed to sample a logic 0 on IO if there is a DS28EA00 present.

Minimum limit is tPDHMAX + tFPDMAX; the maximum limit is tPDHMIN + tPDLMIN.
Note 17: ε in Figure 13 represents the time required for the pullup circuitry to pull the voltage on IO up from VIL to VTH. The actual

maximum duration for the master to pull the line low is tW1LMAX + tF - ε and tW0LMAX + tF - ε, respectively.
Note 18: δ in Figure 13 represents the time required for the pullup circuitry to pull the voltage on IO up from VIL to the input-high

threshold of the bus master. The actual maximum duration for the master to pull the line low is tRLMAX + tF.
Note 19: This load current is caused by the internal weak pullup, which asserts a logic 1 to the PIOB and PIOA pins. The logical

state of PIOB must not change during the execution of the Conditional Read ROM command.
Note 20: Current drawn from IO during EEPROM programming or temperature conversion interval in parasite-powered mode. The

pullup circuit on IO during the programming or temperature conversion interval should be such that the voltage at IO is
greater than or equal to VPUPMIN. If VPUP in the system is close to VPUPMIN, then a low-impedance bypass of RPUP, which
can be activated during programming or temperature conversions, may need to be added. The bypass must be activated
within 10μs from the beginning of the tPROG or tCONV interval, respectively.

Note 21: The tPROG interval begins tREHMAX after the trailing rising edge on IO for the last time slot of the command byte for a valid
Copy Scratchpad sequence. Interval ends once the device’s self-timed EEPROM programming cycle is complete and the
current drawn by the device has returned from IPROG to IL (parasite power) or IDDS (local power).

Note 22: Write-cycle endurance is degraded as TA increases.
Note 23: Not 100% production tested. Guaranteed by reliability monitor sampling.
Note 24: Data retention is degraded as TA increases.
Note 25: Guaranteed by 100% production test at elevated temperature for a shorter time; equivalence of this production test to data

sheet limit at operating temperature range is established by reliability testing.
Note 26: The tCONV interval begins tREHMAX after the trailing rising edge on IO for the last time slot of the command byte for a valid

convert temperature sequence. The interval ends once the device’s self-timed temperature conversion cycle is complete
and the current drawn by the device has returned from ICONV to IL (parasite power) or IDDS (local power).

Note 27: Drift data is preliminary and based on a 1000-hour stress test performed on another device with comparable design and
fabricated in the same manufacturing process. This test was performed at greater than +85°C with VDD = +5.5V.
Confirmed thermal drift results for this device are pending the completion of a new 1000-hour stress test.

ELECTRICAL CHARACTERISTICS (continued)
(TA = -40°C to +85°C.) (Note 1)
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1 IO 

2, 3, 5 N.C. 

4 GND 

6 PIOA (DONE)

7 PIOB (EN)

8 VDD 
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DS28EA00

POWER-SUPPLY
SENSOR

64-BIT
SCRATCHPAD

TEMPERATURE
SENSOR

8-BIT CRC
GENERATOR

1-Wire ROM
FUNCTION
CONTROL

DEVICE
FUNCTION
CONTROL

ALARM AND
CONFIGURATION

REGISTERS

64-BIT
REGISTRATION

NUMBER

PIOB (EN) PIOA (DONE)

IO

VDD
(ON)

INTERNAL VDD

RCO

AVAILABLE COMMANDS: DATA FIELD AFFECTED:

READ ROM
MATCH ROM
SEARCH ROM
CONDITIONAL SEARCH ROM
CONDITIONAL READ ROM
SKIP ROM
OVERDRIVE-SKIP ROM
OVERDRIVE-MATCH ROM

64-BIT ROM
64-BIT ROM
64-BIT ROM
64-BIT ROM, TEMPERATURE ALARM REGISTERS, SCRATCHPAD
64-BIT ROM, PIOB PIN STATE, CHAIN STATE
(NONE)
64-BIT ROM, OD-FLAG
64-BIT ROM, OD-FLAG

1-Wire ROM
FUNCTION COMMANDS

(SEE FIGURE 11)

WRITE SCRATCHPAD
READ SCRATCHPAD
COPY SCRATCHPAD
CONVERT TEMPERATURE
READ POWER MODE
RECALL EEPROM
PIO ACCESS READ
PIO ACCESS WRITE
CHAIN

SCRATCHPAD
SCRATCHPAD
TEMPERATURE ALARM AND CONFIGURATION REGISTERS
SCRATCHPAD, TEMPERATURE ALARM REGISTERS
VDD PIN VOLTAGE
SCRATCHPAD, TEMPERATURE ALARM, AND CONFIGURATION REGISTERS
PIO PINS
PIO PINS
CHAIN STATE, PIOA PIN STATE

DS28EA00-SPECIFIC
CONTROL FUNCTION COMMANDS

(SEE FIGURE 9)

COMMAND LEVEL:

DS28EA00
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MSB

8-BIT
CRC CODE 48-BIT SERIAL NUMBER

MSB MSBLSB

LSB

LSB

8-BIT FAMILY CODE
(42h)

MSBLSB

1ST
STAGE

2ND
STAGE

3RD
STAGE

4TH
STAGE

7TH
STAGE

8TH
STAGE

6TH
STAGE

5TH
STAGE

X0 X1 X2 X3 X4

POLYNOMIAL = X8 + X5 + X4 + 1

INPUT DATA

X5 X6 X7 X8

SCRATCHPAD (POWER-UP STATE)BYTE
ADDRESS

TEMPERATURE LSB (50h)0

TEMPERATURE MSB (05h)1

TH REGISTER OR USER BYTE 1*2

TL REGISTER OR USER BYTE 2*

*POWER-UP STATE DEPENDS ON VALUE(S) STORED IN EEPROM.

3

CONFIGURATION REGISTER*4

RESERVED (FFh)5

RESERVED (0Ch)6

RESERVED (10h)

BACKUP EEPROM

N/A

N/A

TH REGISTER OR USER BYTE 1

TL REGISTER OR USER BYTE 2

CONFIGURATION REGISTER

N/A

N/A

N/A7



°
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ADDRRESS BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

0h 23 22 21 20 2-1 2-2 2-3 2-4 LS BYTE 

1h S S S S S 26 25 24 MS BYTE 

TEMPERATURE 
(°C)

DIGITAL OUTPUT 
(BINARY)

DIGITAL OUTPUT 
(HEX) 

+85* 0000 0101 0101 0000 0550h 

+25.0625 0000 0001 1001 0001 0191h 

+10.125 0000 0000 1010 0010 00A2h 

+0.5 0000 0000 0000 1000 0008h 

0 0000 0000 0000 0000 0000h 

-0.5 1111 1111 1111 1000 FFF8h 

-10.125 1111 1111 0101 1110 FF5Eh 

-25.0625 1111 1110 0110 1111 FE6Fh 

-40 1111 1101 1000 0000 FD80h 

* °

ADDRRESS BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0  

2h S 26 25 24 23 22 21 20 HIGH ALARM (TH) 

3h S 26 25 24 23 22 21 20 LOW ALARM (TL) 
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ADDRRESS BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

4h 0 R1 R0 1 1 1 1 1 

BIT DESCRIPTION BIT(S) DEFINITION

R1, R0: Temperature 
Converter Resolution  

[6:5] 

These bits control the resolution of the temperature converter. The codes are as follows: 
R1 R0 
0 0  9 bits  
0 1 10 bits  
1 0 11 bits  
1 1 12 bits 

DEVICE BEHAVIOR
CHAIN STATE

PIOB (EN) PIOA (DONE) CONDITIONAL READ ROM

OFF (Default) PIO (High Impedance) PIO (High Impedance) Not Recognized 

ON EN Input  Pullup On Recognized if EN is 0 

DONE No Function Pulldown On (DONE Logic 0) Not Recognized 

EN
DONE

EN

DONE EN
EN

D Q

Q

PIO OUTPUT LATCH

CLOCK

PIO PINPIO PIN STATE

PIO OUTPUT LATCH STATE

PIO DATA
PIO CLOCK



Ω
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EN
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BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

COMPLEMENT OF B3 TO B0 
PIOB OUTPUT 
LATCH STATE 

PIOB PIN 
STATE 

PIOA OUTPUT 
LATCH STATE 

PIOA PIN 
STATE 

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

X X X X X X PIOB  PIOA  

SAMPLING POINT**

tREH + X

VTH

IO

*THE "PREVIOUS BYTE" COULD BE THE COMMAND CODE OR THE DATA BYTE RESULTING FROM THE PREVIOUS PIO SAMPLE.
**THE SAMPLE POINT TIMING ALSO APPLIES TO THE PIO ACCESS WRITE COMMAND, WITH THE "PREVIOUS BYTE" BEING THE WRITE CONFIRMATION BYTE (AAh).

MOST SIGNIFICANT 2 BITS OF PREVIOUS BYTE* LEAST SIGNIFICANT 2 BITS OF PIO STATUS BYTE



μ

12 ______________________________________________________________________________________

tREH + X

VTH

IO

PIO

MOST SIGNIFICANT 2 BITS OF INVERTED PIO OUTPUT DATA BYTE LEAST SIGNIFICANT 2 BITS OF CONFIRMATION BYTE (AAh)

THESE TRANSITIONS ARE PERMISSIBLE, BUT DO NOT
OCCUR DURING NORMAL OPERATION.

OFFPOWER-ON RESET (POR)

CHAIN DONE

CHAIN ON

CHAIN ON CHAIN DONE

CHAIN OFF
OR POR

DONEON
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BUS MASTER Tx CONTROL
FUNCTION COMMAND

DS28EA00 SETS
BYTE ADDRESS = 2

4Eh
WRITE SCRATCHPAD?

N

Y

Y

N

N

Y

N

MASTER Tx RESET?

BYTE
ADDRESS = 4?

MASTER Tx RESET?

MASTER Tx DATA
BYTE TO SCRATCHPAD

DS28EA00 INCREMENTS
BYTE ADDRESS

FROM ROM FUNCTIONS
FLOWCHART (FIGURE 11)

TO ROM FUNCTIONS
FLOWCHART (FIGURE 11)

Y

TO FIGURE 9b

FROM FIGURE 9b

DS28EA00 SETS
BYTE ADDRESS = 0

DS28EA00 STARTS
COPY TO EEPROM

BEh
READ SCRATCHPAD?

N

Y

MASTER Rx BYTE
FROM SCRATCHPAD

MASTER ACTIVATES STRONG
PULLUP FOR tPROG

MASTER DEACTIVATES
STRONG PULLUP

DS28EA00 COPIES
SCRATCHPAD DATA TO EEPROM

48h
COPY SCRATCHPAD?

MASTER DECISION.
THE MASTER NEEDS TO
KNOW WHETHER VDD
POWER IS AVAILABLE.

N

Y

Y

NY VDD POWERED?

COPY
COMPLETED?

MASTER Rx "0"s

MASTER Rx "1"s

Y

N

N

MASTER Tx RESET?

BYTE
ADDRESS = 7?

DS28EA00 INCREMENTS
BYTE ADDRESS

MASTER Rx 8-BIT
CRC OF DATA

N

Y

N

MASTER Tx RESET?
Y

MASTER Rx "1"s

N

MASTER Tx RESET?
Y
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TO FIGURE 9c

FROM FIGURE 9c

FROM FIGURE 9a

TO FIGURE 9a

DS28EA00 STARTS
TEMPERATURE CONVERSION

MASTER DEACTIVATES STRONG
PULLUP FOR tCONV

MASTER DEACTIVATES
STRONG PULLUP

DS28EA00 CONVERTS
TEMPERATURE

44h
CONVERT

TEMPERATURE
N

Y

Y

B4h
READ POWER

MODE?

N

Y

N

NY NYVDD POWERED? VDD POWERED?

CONVERSION
COMPLETED?

MASTER Rx "0"s

MASTER Rx "1"s MASTER Rx "0"s

MASTER Rx "1"s

N

MASTER Tx RESET?
Y

N

MASTER Tx RESET?
Y

MASTER DECISION.
THE MASTER NEEDS TO

KNOW WHETHER VDD
POWER IS AVAILABLE.
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TO FIGURE 9d

FROM FIGURE 9d

FROM FIGURE 9b

TO FIGURE 9b

DS28EA00 STARTS RECALL
EEPROM TO SCRATCHPAD

DS28EA00 SAMPLES
PIO PIN

*

*SEE THE COMMAND DESCRIPTION FOR THE EXACT TIMING OF THE PIO PIN SAMPLING AND UPDATING.

DS28EA00 UPDATES
PIO

*

*

BUS MASTER Tx NEW PIO
OUTPUT DATA BYTE

BUS MASTER Tx INVERTED NEW
PIO OUTPUT DATA BYTE

BUS MASTER Rx
PIO PIN STATUS

B8h
RECALL EEPROM?

N

Y

F5h
PIO ACCESS

READ?

A5h
PIO ACCESS

WRITE?

N N

Y

RECALL
COMPLETED?

Y

N

N

MASTER Rx "0"s

MASTER Rx "1"s

MASTER Rx "1"s

N

MASTER Tx RESET?
Y N

N

Y

MASTER Tx RESET?
N

MASTER Tx RESET?

Y

TRANSMISSION
OK?

MASTER Tx RESET?

BUS MASTER Rx
CONFIRMATION AAh

BUS MASTER Rx "1"s

BUS MASTER Rx
PIO PIN STATUS

DS28EA00 SAMPLES
PIO PIN

Y

Y

Y
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FROM FIGURE 9c

TO FIGURE 9c

99h
CHAIN COMMAND?

N

Y

MASTER Rx "1"s

N

MASTER Tx RESET?
Y

N

MASTER Tx CHAIN
CONTROL BYTE

DS28EA00 UPDATES
CHAIN STATE

MASTER Rx CONFIRMATION
CODE AAh

MASTER Tx INVERTED
CHAIN CONTROL BYTE

TRANSMISSION
ERROR?

CONTROL BYTE
VALID?

Y

N

N

Y

MASTER Tx RESET?

Y

N

MASTER Rx INVERTED CHAIN
CONTROL BYTE

MASTER Tx RESET?

Y

N

MASTER Rx ERROR
CODE 00h

MASTER Tx RESET?

Y

ERROR DEFINED AS:
REPEATED CONTROL BYTE
NOT EQUAL TO INVERTED
CONTROL BYTE

VALID CHAIN CONTROL
BYTE CODES:

3Ch  OFF
5Ah  ON
96h  DONE
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Rx

RPUP

IL

VPUP

BUS MASTER

OPEN-DRAIN
PORT PIN 100Ω MOSFET

Tx

Rx

Tx

DATA

DS28EA00 1-Wire PORT

Rx = RECEIVE
Tx = TRANSMIT
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DS28EA00 Tx
PRESENCE PULSE

BUS MASTER Tx
RESET PULSE

BUS MASTER Tx ROM
FUNCTION COMMAND

DS28EA00 Tx
CRC BYTE

DS28EA00 Tx
FAMILY CODE

(1 BYTE)

DS28EA00 Tx
SERIAL NUMBER

(6 BYTES)

OD = 0

MASTER Tx BIT 0

Y

OD
RESET PULSE?

YY

Y

Y

Y

Y

N

33h
READ ROM

COMMAND?
N

55h
MATCH ROM
COMMAND?

BIT 0 MATCH? BIT 0 MATCH?

N

N N

N N

N N

F0h
SEARCH ROM
COMMAND?

N ECh
CONDITIONAL SEARCH

COMMAND?

N

Y

MASTER Tx BIT 1

MASTER Tx BIT 63

BIT 1 MATCH?

BIT 63 MATCH?

Y

Y

FROM CONTROL FUNCTIONS
FLOWCHART (FIGURE 9)

TO CONTROL FUNCTIONS
FLOWCHART (FIGURE 9)

DS28EA00 Tx BIT 0

DS28EA00 Tx BIT 0

MASTER Tx BIT 0

BIT 1 MATCH?

BIT 63 MATCH?

DS28EA00 Tx BIT 1

DS28EA00 Tx BIT 1

MASTER Tx BIT 1

DS28EA00 Tx BIT 63

DS28EA00 Tx BIT 63

MASTER Tx BIT 63

Y

BIT 0 MATCH?
N

N

N

Y

Y

DS28EA00 Tx BIT 0

DS28EA00 Tx BIT 0

MASTER Tx BIT 0

TEMPERATURE
ALARM?

N

Y

BIT 1 MATCH?

BIT 63 MATCH?

DS28EA00 Tx BIT 1

DS28EA00 Tx BIT 1

MASTER Tx BIT 1

DS28EA00 Tx BIT 63

DS28EA00 Tx BIT 63

MASTER Tx BIT 63

Y

FROM FIGURE 11b

TO FIGURE 11b

TO FIGURE 11b

FROM FIGURE 11b
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MASTER Tx BIT 0

OD = 1 OD = 1

OD = 0
*

*THE OD FLAG REMAINS AT 1 IF THE DEVICE WAS ALREADY AT OVERDRIVE SPEED BEFORE THE OVERDRIVE-MATCH ROM COMMAND WAS ISSUED.

*

*

CHAIN = ON?

Y

N

Y

CCh
SKIP ROM

COMMAND?
N

Y

3Ch
OVERDRIVE-
SKIP ROM?

N

Y

EN = LOW?

Y

Y

0Fh
CONDITIONAL
READ ROM?

Y

69h
OVERDRIVE-

MATCH ROM?
N

N

N

N

OD = 0
N

OD = 0
N

MASTER Tx BIT 1

MASTER Tx BIT 63

Y

Y

Y

BIT 0 MATCH?

MASTER Tx
RESET?

BIT 63 MATCH?

BIT 1 MATCH?

N

YMASTER Tx
RESET?

N

TO FIGURE 11a

FROM FIGURE 11a

FROM FIGURE 11a

TO FIGURE 11a

DS28EA00 Tx
FAMILY CODE

(1 BYTE)

DS28EA00 Tx
SERIAL NUMBER

(6 BYTES)

DS28EA00 Tx
CRC BYTE
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RESISTOR MASTER DS28EA00

tRSTL tPDL

tRSTH

tPDH

MASTER Tx "RESET PULSE" MASTER Rx "PRESENCE PULSE"

VPUP
VIHMASTER

VTH

VTL
VILMAX

0V

ε

tF

tREC

tMSP



______________________________________________________________________________________ 23

RESISTOR MASTER

RESISTOR MASTER

RESISTOR MASTER DS28EA00

ε

ε

δ

VPUP
VIHMASTER

VTH

VTL
VILMAX

0V
tF

VPUP
VIHMASTER

VTH

VTL
VILMAX

0V

tF

VPUP
VIHMASTER

VTH

VTL
VILMAX

0V
tF

tSLOT

tW1L

tREC
tSLOT

tSLOT

tW0L

tREC

MASTER
SAMPLING
WINDOW

tRL

tMSR

WRITE-ONE TIME SLOT

WRITE-ZERO TIME SLOT

READ-DATA TIME SLOT
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δ

≥

EN
DONE
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VPUP

VTH
VHY

0V

tREH

tGL

tREH

tGL

CASE A CASE CCASE B

DS28EA00

IO

PIOB PIOA

GND

VDD

VDD

*CAPACITANCE OF THE CABLING BETWEEN ADJACENT DEVICES IN THE CHAIN.

* *

1-Wire
MASTER

#1

DS28EA00

IO

PIOB

PX. Y

MICROCONTROLLER

PIOA

GND

VDD

#2

DS28EA00

IO

PIOB PIOA

GND

VDD

#3
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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 

SKIPR ROM function command: “Skip ROM” 

CDRR ROM function command: “Conditional Read ROM” 

WSP Command: “Write Scratchpad” 

RSP Command: “Read Scratchpad” 

CPSP Command: “Copy Scratchpad” 

CTEMP Command: “Convert Temperature” 

RPM Command: “Read Power Mode” 

RCLE Command: “Recall EEPROM” 

PIOR Command: “PIO Access Read” 

PIOW Command: “PIO Access Write” 

CHAIN Command : “Chain” 

<n Bytes> Transfer of n bytes 

CRC Transfer of a CRC byte 

<xxh> Transfer of a specific byte value “xx” (hexadecimal notation) 

00 Loop Indefinite loop where the master reads 00 bytes 

FF Loop Indefinite loop where the master reads FF bytes 

AA Loop Indefinite loop where the master reads AA bytes 

xx Loop Indefinite loop where the slave transmits the inverted invalid control byte 

CONVERSION A temperature conversion takes place; activity on the 1-Wire bus is permitted only with local VDD supply 

PROGRAMMING Data transfer to backup EEPROM; activity on the 1-Wire bus is permitted only with local VDD supply 

—

Master-to-Slave Slave-to-Master Programming Conversion
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RST WSP

Write Scratchpad

PD RST PDSELECT <3 Bytes>

<8 Bytes> FF LoopRST RSP

RPM

CRC

Read Scratchpad

PD SELECT

RST

Convert Temperature (Parasite Powered)

PD SELECT

FF LoopRST

Convert Temperature (Local VDD Powered)

PD SELECT

FF Loop
During the wait, the master should activate a low-impedance
bypass to the 1-Wire pullup resistor.

During the wait, the master should activate a low-impedance
bypass to the 1-Wire pullup resistor.

See the command description for behavior if the device is in chain
ON or chain DONE state.

RST

Copy Scratchpad (Parasite Powered)

PD CPSSELECT Wait tPROGMAX

FF LoopWait tCONVMAX

FF Loop

The master reads 00h bytes until the write cycle is completed.

RST

Copy Scratchpad (Local VDD Powered)

PD CPS <00h>

<00h>

<00h>

RPM <FFh>

<AAh>

SELECT

RST

PIO Access Write (Success)

PD SELECT

The master reads 00h bytes until the conversion is completed.

CTEMP

CTEMP

FF LoopRST

Recall EEPROM

PD SELECT <00h>

The master reads 00h bytes until the recall is completed.

Continues until master sends reset pulse.

Loop until master sends reset pulse.

RCLE

PIOW <PIO Output Data> <PIO Status Byte>

<PIO Status Byte>PIOR

RST

Read Power Mode (Parasite Powered)

PD SELECT

RST

PIO Access Read

PD SELECT

RST

Read Power Mode (Local VDD Powered)

PD SELECT

<PIO Output Data>
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RST

PIO Access Write (Invalid Data Byte)

PD SELECT FF Loop

AA Loop

00 Loop

xx Loop

RST

Change Chain State (Success)

PD SELECT CHAIN

CHAIN

CHAIN

CHAIN

CHAIN

RST

Change Chain State (Transmission Error)

PD SELECT

The PIO Access Write command is ignored by the device while in chain ON or chain DONE state.

RST

Change Chain State (Invalid Control Byte)

PD SELECT

RST PD

<5Ah> <A5h>

<96h> <69h>

<AAh>

<Registration Number>

Wait for chain to charge
Put all devices into
chain ON state.

No response: all devices have
been discovered

Put all devices into chain OFF state.

<AAh>

Chain <3Ch> <C3h> <AAh>

Identify the first device and
put it into chain DONE state.

Identify the next device and
put it into chain DONE state.
Repeat this sequence until
no device responds.

SKIPR

CDRR

CHAIN <96h> <69h><Registration Number> <AAh>CDRR

RST

Sequence Discovery Example

PD

RST PD

RST PD

<8 Bytes FFh>CDRR

SKIPR

RST PD

PIOW <PIO Output Data> <Invalid Data Byte>

<Chain Control Byte>

<Invalid Control Byte> <Inverted Previous Byte>

<Any Byte> <Byte ≠ Inverted Previous Byte>

<Chain Control Byte>

For the sequence discovery to function properly, the logic state at PIOB (EN) must not change during the transmission of
the Conditional Read ROM command code, and, if the device responds, must stay at logic 0 until the entire 64-bit regis-
tration number is transmitted.

μμSOP

2 7 PIOBN.C.

1 8 VDDIO

PIOAN.C. 3 6

N.C.GND 4 5

DS28EA00

+
china.maxim-ic.com/packages

8 μSOP U8+1 21-0036

http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0036.PDF


Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA  94086 408-737-7600 ______________________ 29

© 2009 Maxim Integrated Products 

  

0 1/07 —

1 6/07 2

2 4/09 

° ° °
°


