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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

ABSOLUTE MAXIMUM RATINGS

All Pins: Voltage to GND -0.5V, +6V
All Pins: Sink Current 20mA
Operating Temperature Range -40°C to +85°C
Junction Temperature +150°C

-40°C to +85°C
See IPC/JEDEC J-STD-020A

Storage Temperature Range
Soldering Temperature

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 the absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS
Vpyp = 2.8V t0 5.25V, Vcc = Vpup, floated or grounded, T, = -40°C to +85°C.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Ground Current lenD (Notes 1, 2, 3) 20 mA
Supply Current lcc Vce = Vpup (Note 3) 1 mA
Standby Supply Current lces Device idle; AQ to A6 floating 11 HA
PINS A0 TO A6
Input Low Voltage ViLa (Note 1) 0.30 V
Input High Voltage Vika Vx = max(Veue, Vce) (Note 1) (\)/ v v
Input Load Current ILa Pin at GND (Note 4) -1.1 A
POL PIN
Input Low Voltage ViLpoL (Note 1) 0.30 V
Input High Voltage ViHpoL Vx = max(Veup, Vcc) (Note 1) (\)/év \%
Leakage Current lLkpoL Pin at 5.25V 1 HA
PIO PINS
Input Low Voltage ViLp (Note 1) 0.30 V
Input High Voltage Vipp Vx = max(Veup, Vcc) (Note 1) (\)/év \Y;
Output Low Volt t
4#] X“ ow Voltage a Voip (Note 5) 0.4 Vv
Leakage Current lLkp Pin at 5.25V 1 LA
Mini S d PIO
Pll'll'llélglum ense trwmiN (Note 6) 1 10 us
Output Pulse Duration tpuLse (Note 7) 250 1000 ms
IO PIN GENERAL DATA
1-Wire Pullup Resistance Rpup (Notes 1, 8) 0.3 2.2 kQ
Input Capacitance Cio (Notes 3, 9) 100 800 pF

1O pin at Vpyp, AO to A6 floating, Vcc at 0.05 11.00
Input Load Current | GND A
P - 1O pin at Vpup, AO to A6 floating, Ve at H
0.05 8.25
Veup
High-to-Low Switching
Threshold VL (Notes 3, 10, 11) 0.46 4.40 \Y
Input Low Voltage Vi (Notes 1, 12) 0.3 \Y
Input High Voltage Vin Vx = max(Veup, Vcc) (Note 1) (\)/év \Y,
Low-to-High Switching
Threshold V1h (Notes 3, 10, 13) 1.0 4.9 \Y
Switching Hysteresis Vhy (Notes 3, 10, 14) 0.21 1.70 V
Output Low Voltage VoL At 4mA Current Load (Note 5) 0.4 V
Standard speed, Rpup = 2.2kQ 5
Recovery Time ¢ Overdrive speed, Rpyp = 2.2kQ 2 us
(Notes 1, 15) REC Overdrive speed, directly prior to reset 5
pulse; Rpup = 2.2kQ
Rising-Edge Hold-Off Time ¢ Standard speed (Note 16) 0.5 5.0 s
(Note 3) REH Overdrive speed Not applicable (0) K
Time Slot Duration ¢ Standard speed 65 s
(Note 1) stot Overdrive speed 9 H
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

PARAMETER | symBOL | CONDITIONS [ MIN TYP MAX | UNITS
IO PIN, 1-Wire RESET, PRESENCE DETECT CYCLE
Standard speed, Vpup > 4.5V 480 640
. Standard speed (Note 17) 504 640
Reset Low Time (Note 1) tRsTL Overdrive speed, Vpup > 4.5V 48 80 HS
Overdrive speed (Note 17) 53 80
Presence-Detect High ¢ Standard speed 15 60
Time PDH Overdrive speed (Note 17) 2 7 Hs
. Standard speed, Vpup > 4.5V 1.10 3.75
Presence Detect Fal Tme | 4., |Standard speed L1 70 | s
' Overdrive speed 0 1.1
Presence-Detect Low Standa_rd speed 60 240
Time trDL Overdr!ve speed, Vpup > 4.5V 8 24 ps
Overdrive speed (Note 17) 8 26
Standard speed, Vpup > 4.5V 64 75
PresenceDetect Sample | 4y, [Standard speed 67 75| ks
Overdrive speed 8.1 10
10 PIN, 1-Wire WRITE
. . Standard speed 60 120
Write-0 Low Time (Note 1) bwo Overdrive speed (Note 17) 7 16 us
Write-1 Low Time i Standard speed 5 15-¢ S
(Notes 1, 19) Wik Overdrive speed 1 2-¢ "
IO PIN, 1-Wire READ
Read Low Time ; Standard speed 5 15-38
(Notes 1, 20) Rt Overdrive speed 1 2-5 Hs
Read Sample Time t Standard speed trL + O 15 S
(Notes 1, 20) MSR Overdrive speed tr + & 2 H
EEPROM
Programming Current lprOG (Note 21) 1 mA
Programming Time tPrOG (Note 22) 10 ms
Write/Erase Cycles N At +25°C 200k
(Endurance) Y At +85°C (worst case) 50k —
Data Retention tor At +85°C (worst case) 10 years
Note 1: System requirement.
Note 2: Maximum instantaneous pulldown current through all pins combined.
Note 3: Guaranteed by design, simulation only. Not production tested.
Note 4: This load current is caused by the internal weak pullup, which asserts a logical 1 to address pins that are not connected. The

logical state of the address pins must not change during the execution of ROM function commands during those time slots in
which these bits are relevant.

Note 5: The I-V characteristic is linear for voltages less than 1V.

Note 6: Width of the narrowest pulse that trips the activity latch. Back to back pulses that are active for < tpwmn (Max) and that have an
intermediate inactive time < tpywwiny (Max) are not guaranteed to be filtered.

Note 7: The Pulse function requires that Vcc power is available; otherwise the command will not be executed.

Note 8: 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 DS2482-x00, DS2480B, or DS2490 may be required.

Note 9: Capacitance on the data pin could be 800pF when Vpyp is first applied. If a 2.2kQ resistor is used to pull up the data line, 2.5us
after Vpyp has been applied the parasite capacitance will not affect normal communications.

Note 10: V., Vi, @and Vyy are a function of the internal supply voltage.

Note 11: Voltage below which, during a falling edge on 10, a logic 0 is detected.

Note 12: The voltage on 10 needs to be less than or equal to V\.uax Whenever the master drives the line low.

Note 13: Voltage above which, during a rising edge on IO, a logic 1 is detected.

Note 14: After Vry is crossed during a rising edge on 10, the voltage on IO has to drop by at least Vv to be detected as logic '0'.

Note 15: Applies to a single DS28E04-100 without Vcc supply, attached to a 1-Wire line.

Note 16: The earliest recognition of a negative edge is possible at trey after Vi has been previously reached.

Note 17: Highlighted numbers are NOT in compliance with legacy 1-Wire product standards. See comparison table.

Note 18: Interval during the negative edge on 10 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 Vpyp.

Note 19: ¢ represents the time required for the pullup circuitry to pull the voltage on 10 up from V,_to V.

Note 20: 4 represents the time required for the pullup circuitry to pull the voltage on IO up from V,_to the input high threshold of the bus
master.
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

Note 21: Current drawn during the EEPROM programming interval. If the device does not get Vcc power, the pullup circuit on 10 during the
programming interval should be such that the voltage at IO is greater than or equal to Veyp(min). If Veyp in the system is close to
Vpup(min) then a low-impedance bypass of Rpyp that can be activated during programming may need to be added.

Note 22: The tprog interval begins treqmax after the trailing rising edge on 10 for the last time slot of the E/S 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 lprog t0 I OF lccs, respectively.

LEGACY VALUES DS28E04-100 VALUES

PARAMETER STANDARD SPEED OVERDRIVE SPEED STANDARD SPEED OVERDRIVE SPEED
MIN MAX MIN MAX MIN MAX MIN MAX

tsLor (incl. trec) 61ps (undef) 7us (undef) 65ps™ (undef) 9us (undef)
trsTL 480us (undef) 48us 80us 504us 640us 53us 80us
tpoH 15us 60us 2us 6us 15us 60us 2us 7us
tepL 60ps 240us 8us 24ps 60us 240us 8us 26us
twoL 60ps 120pus 6us 16ps 60us 120ps 7us 16ps

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

1 A3 ( 8 )
2 A2 ( 4 )
3 Al ( 2 )
4 A0 ( 1 )
5,12 GND
6, 11 N.C.
7 Vce Vce
8 POL PO P1 (
9 PO
10 P1
13 A6 ( 64 )
14 A5 ( 32 )
15 A4 ( 16 )
16 [0) 1-Wire
DS28E04-100 4096 EEPROM 16 2 P10 7
1-Wire PIO 100Q
PIO PIO DS28E04-100
Copy Scratchpad
DS28E04-100 64 ID 7
ID
ID 1-Wire
1-Wire DS28E04-100 PI1O
1-Wire DS28E04-100 Vee
1-Wire 1-Wire
PIO DS28E04-100
ID

PBX
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

1 DS28E04-100 DS28E04-100 5
1) 64 ID 2) 32 3) 32 16
EEPROM 4) 5) PIO 1-Wire 2 8
ROM 1 1) Read ROM 2) Match ROM 3) Search ROM 4)
Conditional Search ROM 5) Skip ROM 6) Resume 7) Overdrive-Skip ROM 8) Overdrive-Match ROM
Overdrive ROM
ROM 14 ROM
/ 9 / 1
9
1.
Internal Vpp
| | Vee
1-Wire Network ?
0 O o 1-Wire < Device ID
Function Control Number Register
) A0
y o
Memory < O
Function < 8
Control Unit |« ')
O
PO O— N %
PIO A6
P1 O—— control Registers >
POL 0—
CRC16 < § §
Generator < A
32-Byte
Data Memory - Scratchpad
16 Pages of o—o o—o
32 Bytes Each [* g
Internal Vpp
Special Function »>
Registers <
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

2. 1-WIRE
DS28E04-100
Command Available Data Field
Level: Commands: Affected:
( Read ROM Device ID, RC-Flag
Match ROM Device ID, RC-Flag
Search ROM Device ID, RC-Flag
] ] Conditional Search Device ID, RC-Flag, PIO Status,
1-Wire ROM Function ROM cond. Search Settings
Commands (see Figure 14) Skip ROM RC-Flag
Resume RC-Flag

DS28E04-Specific
Memory/Control Function
Commands (see Figure 9)

N

Overdrive Skip
Overdrive Match

Write Scratchpad
Read Scratchpad
Copy Scratchpad
Read Memory
PI1O Access Read
PI1O Access Write
PIO Access Pulse
Reset Act. Latch
Write Register

RC-Flag, OD-Flag
Device ID, RC-Flag, OD-Flag

32-byte Scratchpad, Flags
32-byte Scratchpad

Data Memory, Register Page
Data Memory, Registers

P10 Pins

PIO Pins, Activity Latch

PIO Pins, Activity Latch

Activity Latch

Conditional Search and Control

L Registers
64 ID ( )
DS28E04-100 3 64 ID 8
8 7 A0 A6
GND( 0) Vce 1) ( 1)
ID 40
DS28E04-100  1-Wire (
40
8 A0 A6 1 56 CRC(
) 4 XOR 1-Wire CRC
XBexP+xh+1 ID CRC CRC

1-Wire

)

3.64 ID
MSB LSB
8-Bit External
8-Bit CRC . . Address Input 8-Bit Family Code
Code 40-Bit Lasered Serial Number o A A ATA ALA A (1Ch)
6/5/4/3/2/1/0
MSB LSB MSB LSB MSB LSB MSB LSB
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

4. 1-WIRE CRC
Polynomial = X% + X° + X* + 1
lst 2nd 3rd 4th 5th 6th 7th 8th
PISTAGE|"|STAGE| | STAGE[ " |STAGE STAGE STAGE["|STAGE[”|STAGE
X° Xt X? X x* x° X° X’ X®
INPUT DATA
DS28E04-100 EEPROM 32 17 0000h 021Fh
32 16
0200h 32 16 (
1 )
( )
16 EPROM
55h
AAh EPROM 55h AAh
EPROM
55h AAh
EEPROM 32 EEPROM 2
Write Scratchpad Copy Scratchpad
Read Scratchpad
Write Scratchpad
EEPROM
EPROM EEPROM AND
EPROM Copy Scratchpad
Copy Scratchpad FFh

Copy Scratchpad
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

5.
0000h 021Fh 0220h 0225
ADDRESS RANGE TYPE DESCRIPTION PROTECTION CODES (NOTES)
0000h to 001Fh R/(W) | Data Memory Page O (Protection controlled by address 0200h)
0020h to 003Fh R/(W) | Data Memory Page 1 (Protection controlled by address 0201h)
0040h to 005Fh R/(W) | Data Memory Page 2 (Protection controlled by address 0202h)
0060h to 007Fh R/(W) | Data Memory Page 3 (Protection controlled by address 0203h)
0080h to 009Fh R/(W) | Data Memory Page 4 (Protection controlled by address 0204h)
00AOh to O0OBFh R/(W) | Data Memory Page 5 (Protection controlled by address 0205h)
00COh to ODFh R/(W) | Data Memory Page 6 (Protection controlled by address 0206h)
O0OEOh to O0FFh R/(W) | Data Memory Page 7 (Protection controlled by address 0207h)
0100h to 011Fh R/(W) | Data Memory Page 8 (Protection controlled by address 0208h)
0120h to 013Fh R/(W) | Data Memory Page 9 (Protection controlled by address 0209h)
0140h to 015Fh R/(W) | Data Memory Page 10 (Protection controlled by address 020Ah)
0160h to 017Fh R/(W) | Data Memory Page 11 (Protection controlled by address 020Bh)
0180h to 019Fh R/(W) | Data Memory Page 12 (Protection controlled by address 020Ch)
01A0h to 01BFh R/(W) | Data Memory Page 13 (Protection controlled by address 020Dh)
01COh to 01DFh R/(W) | Data Memory Page 14 (Protection controlled by address 020Eh)
01EOh to O1FFh R/(W) | Data Memory Page 15 (Protection controlled by address 020Fh)
. 55h: Write Protected; AAh: EPROM mode.
0200h" to 020Fh" R/(W) Zrcitgctlon Control Pages 0 | Aydress 0200h is associated with memory
page 0, address 0201h with page 1, etc.
0210n" R/(W) | Register Page Lock (See text)
0211h R Factory Byte (Reads 55h or AAh)
0212h to 021Dh N/A Reserved
021Eh to 021Fh R Factory Bytes (Undefined value)
220h R PIO Logic State (The lower two bits are valid)
221h R PI1O Output Latch State (The lower two bits are valid)
222h R P1O Activity Latch State (The lower two bits are valid)
223h R/W? | Conditional Search PIO
Selection Mask
224h R/W? | Conditional Search Polarity
Selection
225h R/W? | Conditional Search Control

and Status Register

Y Once programmed to AAh or 55h this address becomes read-only. All other codes can be stored but will neither

write-protect the address nor activate any function.

2 Limited write access through Write Register command
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

PI1O
6 PIO PIO 0220h 0225h
PIO ( ( )
6. PIO
ToPIO Logic <
State Register PIO Activity
h Latch "1
To Activity Latch «
State Register Q D J PO, P1
POWERON _ L O
RESET 0o
QR
K Edge
CLR ACT LATCH Detector
To PIO Output
Latch State Reg.
DATA
D Q
CLOCK ;Ii
Port Q
Function P10 Output
Control Latch
PIO Logic State(PIO )
ADDR b7 b6 b5 b4 b3 b2 bl b0
0220h 1 1 1 1 1 1 P1 PO
PIO Read Memory( )
PIO 2
1 ( ) ( )
PIO Access Read
P10 Output Latch State(PIO )
ADDR b7 b6 b5 b4 b3 b2 bl b0
0221h 1 1 1 1 1 1 PL1 PLO
PIO Access Write PIO
Memory ESD
P1O
1 POL
POL 1
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

PIO Activity Latch State(PIO

)

ADDR b7 b6 b5 b4 b3 b2 bl b0
0222h 0 0 0 0 0 0 AL1 ALO
PIO Read Memory
PIO 2
0 tPwMmIN PIO ( > 2> )
1 Reset Activity Latches
00h
3 Conditional Search ROM
7 P1O SM
1 0 SP P1O
PLS AND OR CT AND(
) OR( ) CSR CT © 1
CT 1
7.
O PLS SPO Q smo o cT

Channel 0

Channel 1

ALl

P1

Conditional Search Channel Selection Mask( )

ADDR b7 b6 b5 b4 b3 b2 bl b0
0223h 0 0 0 0 0 0 SM1 SMO

PIO PIO

1 Write Register
7 PIO
2 7 0 1
00h
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

Conditional Search Channel Polarity Selection( )
ADDR b7 b6 b5 b4 b3 b2 bl b0
0224h 0 0 0 0 0 0 SP1 SPO
PIO Write Registers
P10 0225h / PLS
7 PIO 2 7
0 1 00h

Control/Status( / )

ADDR b7 b6 b5 b4 b3 b2 bl b0
0225h | VCCP POL 0 0 PORL 0 CT PLS
Write Registers
PORL 1 CT PLS
0 2 4 5
0o 1

Control/Status( / )

PLS PIO PIO (Activity Latch)
Activity Latch b0
(Activity ) 0 ( )
1 (Activity Latch)
2
OR AND
cT b1 (0223h)
0 OR( )
1 AND
PORL b3 / 0
1 Conditional Search ROM
POL POL PIO PO P1
PIO
POL PI(? ( b6
OPIO O
1PIO 1
Vee Vpup Vee
VCCP Vcc
b7
( ) 0 Vee
1 Vce
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

DS28E04-100 TAl TA2 E/S 3 ( 8) TA1 TA2
E/S
E/S 5 32
8
PF E/S 5 PF
6 0 5
Write
(TA1) O03CH 1CH 4
1FH
( 0) 32
1FH 1
(PF) Write
PF 0 AA E/S Q) PF O
AA 1 AA
8.
Bit # 7 6 5 4 3 2 1 0

Target Address (TAL1) | T7 T6 T5 T4 T3 T2 Tl TO

Target Address (TA2) | T15 T14 T13 T12 T11 T10 T9 T8

Ending Address with

Data Status (E/S) | AA 0 PF E4 E3 E2 El EO
(Read Only)

DS28E04-100 EEPROM
Write Scratchpad

(Write Scratchpad ) Write Scratchpad
( ) ( ) CRC16 CRC
Copy Scratchpad
CRC16 Read Scratchpad
DS28E04-100 TA1 TA2 E/S
PF
AA PF
Write
Copy Scratchpad 3
TA1 TA2 E/S
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

/
/ (9 DS28E04-100 PIO
DS28E04-100 ( OD =0)
(0D =1) DS28E04-
100
WRITE SCRATCHPAD [OFh]
Write Scratchpad Write Scratchpad
2
(T4 TO) (E4 EO)
PF
Write Scratchpad DS28E04-100 CRC ( 18 )
CRC CRC Write
Scratchpad (OFH) (TAL TA2)
CRC16 CRC Write Scratchpad
(E4 EO = 11111b) 16 DS28E04-100
CRC
Write Scratchpad
EPROM
AND
READ SCRATCHPAD [AAQ]
Read Scratchpad
2 /
(E/S)
EPROM
Write Scratchpad E4 EO-T4 TO+1
DS28E04-100 CRC16 CRC
1
COPY SCRATCHPAD [55h]
Copy Scratchpad
Copy Scratchpad 3
Read Scratchpad 3 3
(TA1 TA2 EIS ) PF
AA( ) 3
1 32
10ms 1-Wire 2.8V 10ms
AAh PF
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

9-1. /
Bus Master TX Memory From ROM Functions
Function Command Flow Chart (Figure 14
¢ To Figure 9
~ OFh N 2" Part
Write Scratch- >
pad ?
Applies only if the page is not write
Y protected or in EPROM mode. If write-
Bus Master TX EEPROM protected, then the DS28E04 copies the
Array Target Address data byte from the target address into
TAL (T7:TO), TA2 (T15:T8) the scratchpad. If in EPROM mode,
then the DS28E04 stores the bitwise
logical AND of the transmitted byte and
the data byte from the targeted address
into the scratchpad.
A
A 4
DS28E04 sets Scratchpad
Offset = (T4:TO0),
Clears PF, AA
i
Master TX Data Byte
To Scratchpad Offset
increments Master
2
Scratchpad TX Reset
Offset )
y Partial
Byte ?
N
Scrpad. Offset
=11111b?
DS28E04 TX CRC16 )
of Command, Address,
Data Bytes as they were
sent by the bus master
v
Bus Master Master
RX “1"s TX Reset ?
Y
A

From Figure 9

nd
To ROM Functions 27 Part
Flow Chart (Figure 14

14 of 36



DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

9-2.

From Figure 9
1% Part

AAh
> Read Scratch-

A

To Figure 9
3" Part

Pad ?

J Y

Bus Master RX
TAL (T7:T0), TA2 (T15:T8)
and E/S Byte

.

DS28E04 sets Scratchpad
Offset = (T4:T0)

»
P

y

Bus Master RX Data Byte
from Scratchpad Offset

DS28E04
Increments
Scratchpad

Offset
A

Master
TX Reset ?

Scrpad. Offset
=E4:EQ0?

Bus Master RX CRC16
of Command, Address,

E/S Byte, Data Bytes as
sent by the DS28E04

Bus Master
RX “1”S

»
»

Y

Master
TX Reset ?

Y

S

See note in Write
Scratchpad flow chart
for additional details.

To Figure 9
1% Part
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

From Figure 9 To Figure 9
2" Part 55h N 4" part
> Copy Scratch-

v

>

Applicable to all R/W
Bus Master TX memory locations.

TAL (T7:TO), TA2 (T15:T8)
and E/S Byte

Auth. Code
Match ?

T15:TO
<0220h ?

Copy-
Protected ?

A

DS28E04 copies Scratch- | *
pad Data to Address

bi

| DS28E04 TX “0 |

<&
<

A

Master
TX Reset ?

Bus Master
RX “1”s

Master
TX Reset ?

DS28E04 TX “1”

Master
TX Reset ?

Y

A

To Figure 9 * 1-Wire idle high 10ms for power From Figure 9
2" Part 4" Part
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

9-4. / ( )
From Figure 9 TOSE'%Ure 9
3" Part Foh N CCh N art
»_Read Memory ? »<_Write Register? >
[ v "

Bus Master TX Bus Master TX
TAL (T7:TO), TAL (T7:T0), TA2 (T15:T8)
TA2 (T15:T8)

A 4

Address
< 226h ?

Address

DS28E04 sets Memory < 226h?

N Address = (T15:T0)
: Bus Master TX
Bus Master RX Data Byte
Data Byte from
Memory Address gl
DS28E04 Bus Master
DS28E04 increments RX “1”s
Increments Address
Address Counter
Counter 4 Master
‘ v TX Reset ?
N 223h
< Address < Y
225h?
Y
Address
< 225h7 DS28E04 Copies
Data to Register
Bus Master Master Mastor
RX""s TX Reset ? TX Reset?
< \ 4 v
To Figure 9 From Figure 9
3" Part S
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

9-5. / ( )
From Figure 9 To Figure 9
4" part F5h N 5Ah N 6" Part
> P10 Access > P10 Access >
Read? Write?
Y Y
A

Note 1) DS28E04 Samples | 1) Bus Master TX new
See the command PIO Pin Status P1O Output Data Byte
description for the L L
exact timing of the
PIO pin sampling PIO Sample _Bus Master TX
and updating. Counter =0 inverted new P10

Output Data Byte

A

Y N
Sample Count Transmission
=312 OK?
! N Y
Bus Master RX Bus Master RX DS28E04 Updates | 1)
PIO Pin Status PIO Pin Status PIO Output Latch
Bus Master RX Bus Master RX
CRC16 of Command Confirmation AAh v
and 32 Bytes of PIO Bus Master
Pin Status (1% Pass) RX “1"s
CRC16 of 32 Bytes
of PIO Pin Status
(Subsequent Passes)
l A 4 A 4
DS28E04 Samples | 1) | DS28E04 Samples | 1) DS28E04 Samples | 1) Y
PIO Pin Status PIO Pin Status PIO Pin Status
PIO Sample DS28E04 Increments Bus Master RX
Counter =0 PIO Sample Counter PIO Pin Status
) 4
Master
TX Reset?
Y
< A
To Figure 9 From Figure 9
4" part 6" Part
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

9-6. /

From Figure 9
5" Part

A

Note 1)

See the command
description for the
exact timing of the
P10 pin sampling
and updating.

—

A5h
PIO Access

>

Pulse?

lY

Bus Master TX PIO
Selection Mask

v

Bus Master TX
inverted P1O
Selection Mask

Transmission
OK?

DS28E04 Initiates | 1)
PIO Pulse

'

Bus Master RX
Confirmation AAh

A 4

DS28E04 Samples | 1)
P10 Pin Status

!

Bus Master RX
PIO Pin Status

RX “1"s

Bus Master

A

Master
TX Reset?

>

C3h
Reset Activity
atches?

Y

DS28E04 Clears all
PIO Activity Latches

A

Bus Master
RX “1”s

I

A 4

A

Bus Master
RX “1"s

Bus Master RX

Confirmation AAh

Master
TX Reset ?

To Figure 9
5" Part
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

READ MEMORY [FOh]

Read Memory

DS28E04-100

2 2
0225h
TAl TA2 E/S Read Memory
DS28E04-100 1-Wire
1
16 CRC
(
114 )
WRITE REGISTER [CCh]
/ Write Register
2 0223h 0225h
1-Wire
0225h
Write Register
Read Memory
P10 ACCESS READ [F5h]
0220h P10 PIO
PIO DS28E04-100 CRC16
PIO Access Read 1-Wire Reset
PIO F5h ( )
PIO ( ) PO P1 PIO
PIO 6 1 P1O
32 PI1O
32 PIO ( ) CRC16 32 PIO
CRC CRC ( ) PIO
10 MS treq + X X
10. PIO Access Read
Example - Sampled State = FEh
MS 2 bits of t LS 2 bits of
previous byte : data byte (FEh)
|
10 l
Sampling Point
1 PIO CRC16 MS
2 (AAh) PIO Access Write

20 of 36

0000h 0225h

1
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1-Wire
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

PIO ACCESS WRITE [5Ah]

PIO Access Write PIO ( 0221h)
PIO PIO
P1O PIO Access Write
1-Wire Reset POL
PIO ( ) PO
Pl 6 PIO
1 ( ) 1
0 PIO
true( ) P1O PIO
PIO PIO 11
PIO MS tren + X X 0.2ps PIO
DS28E04-100 AAh MS
10 DS28E04-100 PIO
PIO 1-Wire
11. PIO Access Write
Example - Old State = FEh, New state = FDh
[
MS 2 bits of inverted : LS 2 bits of confir-
new-state byte : mation byte (AAh)
!
o LS fL/ U
tRen*+X i
PIO FEh FDh
P1IO ACCESS PULSE [A5h]
P1O Access Write PI1O Access Pulse PIO
POL POL = 1 ( )
P10 Access Pulse Vece
PIO 1
PIO ( ) PO P1
6 PIO 1
12 MS trey + X X
0.2us DS28E04-100 AAh
10 DS28E04-100 PIO
1-Wire PIO
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

12. PIO Access Pulse

|o—|

|

MS 2 bits of inverted :
Selection Mask ! mation byte (AAh)

i

LS 2 bits of confir-

e

tREHTX

RESET ACTIVITY LATCHES [C3h]
PIO PI1O trwmiN
/ P1O

PIO Activity Latch State

DS28E04-100

1-Wire

0222h

1-Wire
1-Wire 1

1-Wire
1-Wire
DS28E04-100 1-Wire 13

111kbit/s(max)
142kbit/s
1-Wire
DS28E04-100

1-Wire

120pas( )

(Activity Latch) Reset Activity Latches
1-Wire
AAh 1

DS28E04-100

3
1-Wire ( ) 1-Wire
1-Wire DS28E04-100 15.4kbit/s(max)
1-Wire 16.3kbit/s
DS28E04-100
2.2kQ(max)
16s( )
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

13.
BUS MASTER Veup DS28E04 1-Wire PORT
Reup
RX DATA
11pA
> RX = RECEIVE Max.
_ 100 Q
Open-Drain TX = TRANSMIT —  MOSFET
Port Pin
1-Wire DS28E04-100
L] ROM
. /
. /
1-Wire
( ) ( )
DS28E04-100 1-
Wire
1-WIRE ROM
DS28E04-100 8  ROM 1
ROM 8 ( 14 )
READ ROM [33h]
DS28E04-100 8 40 8
8 CRC 7 A6 A0
1
( AND
) 48 CRC 1
GND CRC ROM CRC 1 A6 A0
ROM CRC
MATCH ROM [55h]
64 ROM Match ROM DS28E04-100
64 ROM DS28E04-100
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

SEARCH ROM [FOh]

1-Wire
AND
ID 3 1
ID 2
ID 3
1
ID
(1-Wire Search Algorithm)
DS28E04-100 ROM CRC
1-Wire
CONDITIONAL SEARCH [ECh]
Conditional Search ROM (CSR =1)
Match ROM
DS28E04-100 CSR
0223h 0225h 7
SKIP ROM [CCh]
64 ROM
Skip ROM
AND )
RESUME [A5h]
Resume
Skip ROM
Search ROM Resume Command
RC Resume
OVERDRIVE SKIP ROM [3Ch]
64 ROM

Skip ROM
480ps

ROM
Overdrive Skip ROM
(

Overdrive Skip ROM

Read
AND
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(

ID
ROM
187 1-Wire
GND
Search ROM
ROM
Read
RC

RC Match ROM
(0D =1)

DS28E04-100

(OD = 0)

Match ROM Search



DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

14-1. ROM

Bus Master TX |,

Reset Pulse | - na
From Memory Functions - From Figure 14, 27 Part
Flow Chart (Figure 9) y

Y f
Bus Master TX ROM|_ DS28E04 TX
Function Command |~ Presence Pulse

To Fidgure 14
2" Part

Read ROM Match ROM Search ROM
ommand? ommand? ommand? N

A A4
DS28E04 TX , DS28E04 TX Bit 0 DS28E04 TX Bit 0
Family Code DS28E04 TX Bit 0 DS28E04 TX Bit 0
@ Blyte) Master TX Bit 0 Master TX Bit 0
DS28E04 TX
Ext. Address
(7 bits)
DS28E04 TX Bit 1 DS28E04 TX Bit 1
Y | Master TXBit1 | DS28E04 TX Bit 1 DS28E04 TX Bit 1
DS28E04 TX Master TX Bit 1 Master TX Bit 1
"0" (1 bit)
N N N
A
DS28E04 TX Y Y Y
Serial Number v i
(40 bits) T DS28E04 TX Bit 63 DS28E04 TX Bit 63
| Master TX Bit 63 | DS28E04 TX Bit 63 DS28E04 TX Bit 63
Master TX Bit 63 Master TX Bit 63
A
DS28E04 TX Bit 63
CRC Byte Match?
Y
_ To Figure 14
RC=1 Z"ngart
y »
A A

From Figure 14

d
The CRC is hard-coded assuming To Memory Functions 2" Part
all external address bits are 1's. Flow Chart (Figure 9)
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

14-2. ROM ( )

To Figure 14, 1* Part

From Figure 14
1% Part

CCh
Skip ROM
ommand?

RC =

From Figure 14
1% Part

A5h
Resume
ommand?

3Ch
Overdrive
kip ROM?2

[RC=0;0D=1

A 4

| Master TX Bit 0 |

Master
X Reset 2

| Master TXBit1 |

| Master TX Bit 63 |

\4

A4 A4

To Figure 14
1% Part
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

OVERDRIVE MATCH ROM [69h]

64
DS28E04-100

ROM

Overdrive Match ROM

64

ROM DS28E04-100 / Overdrive Skip
Overdrive Match
480pus 1
Overdrive Match ROM
1-WIRE
DS28E04-100 4
Write-0 Write-1
DS28E04-100 2
DS28E04-100
1-Wire Vpup V1L
ViLmax V1H
15 E (Rpup) 1-
Wire ViLmAX DS28E04-100
DS28E04-100 15
ROM / DS28E04-100
trsTL * tF trsTL
480pas DS28E04-100
trsTL 80ps
trsT.  80ps  480pis
15.
MASTER TX “RESET PULSE” MASTER RX “PRESENCE PULSE”
Ve <« ¢ > tmsp j{ .
VIHMASTER / / 5 K
Vi \ \
2 \ \
ViLmax \ / / \
(¢ / \
ov P _’T
tr [€Pre trsTL < “—tpoL < >
troH trec
< trRsTH >
RESISTOR MASTER DS28E04
1-Wire DS2482-x00
DS2480B Vpup V1H DS28E04-100 tPoH
troL
tvsp 1-Wire
trsTH trormax  tPpLMAX tReECMIN trsTH DS28E04-100
1-Wire trRsTH
480pas 48us
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

/
DS28E04-100

16
1-Wire VL
DS28E04-100
16. /
Write-One Time Slot
Vpup e—twiL —» «
VIHMASTER N 2\
Vin \
VT|_ \
ViLmax / \
\ /
ov
t|: [ |4-8'>
< tsLot >
—— RESISTOR —— ASTER

Write-Zero Time Slot

V. < twoL >
PUP ——
VIHMASTER \ / \
Vrh
VL \_\ / \\
ViLmax
ov /
tF (o> [ trec —™
< tsLor >
RESISTOR MASTER
Read-Data Time Slot
[ P \l/ t
Veup trL MSR «
VIHMASTER N / / / / [/ I
VTH Master / / / / \
S
Vo \ / Sampling_’ // / / \
ViLmax \ / Window /S S )/ \
o | V71777
tr [P —§ > [ trec —
< tsLor
RESISTOR MASTER DS28E04

28 of 36




DS28E04-100: 4

096-Bit 1-Wire Addressable EEPROM with P1O

Write-one(1 )
V1H Write-zero(
VTH
ViLmax
trec
Write-one
V1L trL
tre + O( )
tMsrRMAX)
tmsrMAX
tsLor
trec
trec
DS2482-x00 DS2480B
1-Wire (1-Wire
1-Wire
DS28E04-100 1-Wire
1)
2)
3)
(
4) trReH
V1 - Vhy
teL 2 trRen)
trrp VHy

write-one twiLmax
) write-zero twoLmin
twoL twiL
VTHMAX DS28E04-100
trL
DS28E04-100 0
DS28E04-100 1
trL
DS28E04-100 (tmsrmiN
trL
tmsrMAX
DS28E04-100
trec 1-Wire DS28E04-100
1-Wire
1-Wire 1-Wire
) 1-Wire
1-Wire
Search ROM
DS28E04-100 1-Wire
4
trPD
VTH VH V1 - Vhy
17 A) 1-Wire
( 17 B toL < tren) VTH treH
( 17 c
treH 1-Wire
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

17.
Vpup <«—>» {REH <+—> tReH
VTH /\ /_ f /
w—"%vy [/ V \ J \
HY
/ Case A / Case B / Case C
ov
P teL > oL
CRC
DS28E04-100 2 CRC( ) 8 64 ROM
64 ROM 56 CRC GND
DS28E04-100 ROM
GND 1 CRC
ROM CRC X8+ x5+ x*
+1 8 CRC  true( ) CRC ROM
CRC 16 CRC16- X xB e+ 1 CRC
PIO 8 CRC
16 CRC DS28E04-100 CRC ( 18) (
9) 16 CRC CRC
CRC
Write Scratchpad CRC
TA1/TA2 CRC E4 EO = 11111b
DS28E04-100 CRC
Read Scratchpad CRC DS28E04-100
TA1/TA2 E/S CRC
DS28E04-100 CRC 1
TA1l TA2 CRC
PIO Access Read CRC 32 P1O
CRC CRC PIO
32 16 CRC CRC

27
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

18. CRC-16

Polynomial = X xP+xP+1

L lst 2nd 3rd 4th 5th 6th 7th 8th
STAGE i STAGE D STAGE ] STAGE ™ STAGE i STAGE ™ STAGE i STAGE
X’ X' X x? x* x° x° X’
S
th th th th th th th th
_’ ST?AGE S'I%AOGE S‘I%iGE S‘I%iGE S'I%iGE i S'I%:GE i S'I%:GE S'I%E\GE - D07
X X° x10 11 12 X3 x4 X1 X1 CRC
OUTPUT
INPUT DATA
1-WIRE —
RST 1-Wire
PD 1-Wire
Select ROM
WS Write Scratchpad
RS Read Scratchpad
CPS Copy Scratchpad
RM Read Memory
WREG Write Register
PIOR PIO Access Read
PIOW PI1O Access Write
PIOP PIO Access Pulse
RAL Reset Activity Latches
TA TA1 TA2
TA-E/S E/S TA1 TA2
<32 - T4:TO bytes>
<data to EOM>
<register data> 13 223h 225h
CRC16\ CRC16
FF loop FF
AA loop AA
Programming EEPROM 1-Wire
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

1-WIRE —

Master to slave | Slave to master | Programming

WRITE SCRATCHPAD ( )
RST | PD | Select | WS TA | <32 -T4:TO bytes> | CRC16\ | FF loop

READ SCRATCHPAD )
RST | PD | Select | RS TA-E/S | <E4:EO - T4:TO +1 bytes> CRC16\ | FF loop

COPY SCRATCHPAD 1-WIRE ( )
RST PD Select CPS TA-E/S walit tprocmAx AA |00p

COPY SCRATCHPAD PF=1 )
RST | PD | Select | CPS | TA-E/S | FF loop

READ MEMORY ( )
RST | PD | Select | RM TA | <datato EOM> | FF loop

READ MEMORY ( )
RST | PD | Select | RM TA | FF loop

WRITE REGISTER ( )
RST | PD | Select | WREG | TA | <register data> | FF loop

WRITE REGISTER (
RST | PD | Select | WREG | TA | FFloop
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

PIO ACCESS READ ( )
RST | PD | Select | PIOR <32 bytes PIO data> | CRC16\

o /
hd

Loop until master sends Reset Pulse

P1IO ACCESS WRITE ( )
RST | PD | Select | PIOW | <new PIO data> <inverted new PIO data> | <AAh> | <PIO data>
N -
—
Loop until master sends Reset Pulse
PIO ACCESS WRITE ( )

RST | PD | Select | PIOW | <new PIO data> | <invalid data byte> | FF loop

PIO ACCESS PULSE ( )

RST PD Select | PIOP | <selection mask> <inverted selection mask> <AAh> | <PIO data>

PIO ACCESS PULSE ( )

RST | PD | Select | PIOP | <selection mask> | <invalid selection mask> FF loop

RESET ACTIVITY LATCHES ( )
RST | PD | Select | RAL AA loop
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DS28E04-100:

4096-Bit 1-Wire Addressable EEPROM with PIO

0021h 1 PIO
DS28E04-100
( )
TX (Reset)
RX (Presence)
TX CCh Skip ROM
TX OFh Write Scratchpad
> 21h =21h TAl
TX 00h TA2 =0021h
TX <5 data bytes> 5
TX (Reset)
RX (Presence)
TX CCh Skip ROM
TX AAh Read Scratchpad
RX 21h =21h TAl
RX 00h TA2 =0021h
RX 05h E/S( =00101b AA PF=0)
RX <5 data bytes>
RX <2 bytes CRC16\> CRC
TX (Reset)
RX (Presence)
X CCh Skip ROM
TX 55h Copy Scratchpad
TX 21h TA1
X 00h TA2 ( )
> 05h E/S
<1-Wire idle high> 10ms
RX AAh AAh =
TX (Reset)
RX (Presence)
X CCh Skip ROM
TX FOh Read Memory
X 00h =00h TA1
TX 00h TA2 =0000h
RX <550 data bytes>
TX (Reset)
RX (Presence)
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

P1IO ACCESS READ

PIO 32
DS28E04-100
( )
TX (Reset)
RX (Presence)
TX CCh Skip ROM
TX F5h PIO Access Read
RX <32 data bytes> 32 PIO
RX <2 bytes CRC16\> CRC
TX (Reset)
RX (Presence)
CRC16 32 PIO

PIO ACCESS WRITE

PIO © 1 PIO Vee Veup
DS28E04-100
( )
TX (Reset)
RX (Presence)
TX CCh Skip ROM
TX 5Ah PIO Access Write
X FCh PIO
TX 03h PIO
RX AAh
RX FCh PIO
X FFh PIO
TX 00h PIO
RX AAh
RX FFh PIO
TX (Reset)
RX (Presence)
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DS28E04-100: 4096-Bit 1-Wire Addressable EEPROM with PIO

P1IO ACCESS PULSE

PIO1 PIO Vcc POL=1 Vcc
DS28E04-100
( )
TX (Reset)
RX (Presence)
TX CCh Skip ROM
X A5h P10 Access Pulse
> FEh P10
X 01h PIO
RX AAh
RX 1111110Xb PIO Y
TX (Reset)
RX (Presence)

Y x  pioo

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information, go to
www.maxim-ic.com/DallasPackInfo.)
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