15 DALLAS DS2505

B’ SEMICONDUCTOR 16kb

japan.maxim-ic.com

o 16384 10-02 TSOC PACKAGE
(EPROM) 1 DALLAS
DS2505
[ ]
64 (8 + Top View
0 M 3.7X4.0X1.5mm
48 +8 CRC )

o 1-Wire [ﬁ

Side View

See Mech.
* Drawing Section

64 x 256 o <9
EPROM 5 &
[ ]
°
EPROM
Bottom View
See Mech.
. Drawings Section
[ ]
DS2505 TO-92 Package
DS2505P 6-pin TSOC Package
¢ DS2505/T&R Tape & Reel version of DS2505
16.3kbps DS2505P/T&R  Tape & Reel version of DS2505P

e 8 DS2505
[ ]
. TO-92 6 TSOC
. TO-92 6 TSOC

2.8V 6.0V(-400 +850)
11.5V  12.0V(-400 +500])
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DS2505

16kb DS2505
DS2505 48 8
16k
1-Wire1®
1-Wire
1 0
1
DS2505
1 DS2505
2) 16384 EPROM 3) 704
1-Wire
1-Wire
1-Wire EPROM
1-Wire
1-Wire
Match ROM 3) Search ROM 4) Skip ROM
64
8 ROM
64 ROM
DS2505 64 ROM
48 8
DS2505  1-Wire
DS2505 EPROM

CRC (OBH)

EPROM DS2505

48

TO-92 TSOC

DS2505 1) 64 ROM

EPROM 3

1-Wire
EPROM
12V 10mA
DS2505
2 1) Read ROM 2)
4

ROM

ROM
1-Wire
ROM
EPROM
1

DS2505
DS2505

1-Wire
56 ) 64

1-Wire

CRC 3 ROM ROM

1-Wire

(

ROM
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DS2505

ROM ( 8 1-Wire
1) Read ROM 2) Match ROM 3) Search ROM 4) Skip ROM 4 ROM
ROM DS2505
1 ( 5)
ROM  1-Wire CRC X+ X+ X+ 1
1-Wire Book of DS19xx iButton Standards CRC
0 1 1
8 48
CRC CRC 8
1. DS2505
PARASITE POWER
1-WIRE DATA
BUS 1-WIRE FUNCTION | 64-BIT LASERED
CONTROL ROM
\i
VOLTAGE. FUNCTION [ e8I
DETECT CONTROL SCRATCHPAD
16-BIT CRC
GENERATOR
16K BIT EPROM
(64 PAGES OF 32 BYTES)
88 EPROM
STATUS BYTES

3o0f24
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2. 1-Wire
BUS 1-WIRE BUS
OTHER
L DEVICES
DS2505
COMMAND ’ AVAILABLE DATA FIELD
READ ROM 64-BIT ROM
1-WIRE ROM FUNCTION MATCH ROM 64-BIT ROM
COMMANDS (SEE FIGURE 9) SEARCH ROM 64-BIT ROM
SKIP ROM NA
A
WRITE MEMORY 16K BIT EPROM
DS2505-SPECIFIC WRITE STATUS EPROM STATUS BYTES
MEMCOOR’\\‘{ mecgnon READ MEMORY 16K BIT EPROM
(SEE FIGURE 6) READ STATUS EPROM STATUS BYTES
EXTENDED READ DATA 16K BIT EPROM
3. 64 ROM
8-Bit CRC Code | 48-Bit Serial Number | 8-Bit Family Code (0BH) |
MSB LSB MSB LSB MSB LSB
16384 EPROM
4 32 64 DS2505 16384 EPROM
8
16 CRC  DS2505
DS2505 16384 EPROM



DS2505

EPROM
16384 DS2505 704
EPROM DS2505
EPROM 8 ( 000 007H)
16384
32
EPROM 8 ( 020 027H) 16384
EPROM 8 (040 047H)  iButton TMEX
TMEX
0
DS2505
EPROM 64 ( 100H 13FH)
16384 EPROM 1
DS2505
EPROM
EPROM 1 0
( ) 1
DS2505
EPROM
FFH
16
16 1
1 FDH 2 DS2505
EPROM
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DS2505

DS2505 000 13FH 008H O1FH 028H O3FH
048H OFFH 140H 7FFH FFH
7FFH
5 0 DS2505 CRC
CRC
4. DS2505
8-BIT
SCRATCHPAD
STARTING
ADDRESS
" 000OH
32-BYTE FINAL STORAGE EPROM PAGE 0
0020H
32-BYTE FINAL STORAGE EPROM PAGE 1
16K BIT< ’
EPROM |  0040H : : ' : : !
07ECH
32-BYTE FINAL STORAGE EPROM PAGE 63
~
REDIRECTION BIT MAP OF WRITE-PROTECT BITS | WRITE-PROTECT BITS |88 BYTES
BYTES USED PAGES REDIRECTION BYTES DATA MEMORY STATUS MEMORY
l¢——————— BBYTES —— ]
] 000H BIT 0 OF ADDRESS 000H=WRITE-PROTECT
OF PAGE 0. ETC.
WRITE-PROTECT BITS
DATA MEMORY
007H
RESERVED
01FH
020H
WRITE-PROTECT BITS
OF REDIRECTION BYTES
027H
028H
RESERVED -
11 PAGES OF 040H
8 BYTES
EACH BIT MAP OF
USED PAGES
047H
048H
RESERVED FOR
FUTURE EXTENSIONS
OFFH
100H ADDRESS 100H=PAGE ADDRESS
. REDIRECTION BYTE FOR PAGE 0, ETC.
REDIRECTION ¢
BYTES :
13FH
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DS2505

( 5) DS2505

8
3
2
12v
1
1 1
DS2505
READ MEMORY[FOH]
Read Memory 16384 EPROM
2 (TA1 = (T7 TO) TA2 = (T15 T8))
16384
DS2505
16 DS2505
16 CRC CRC CRC 2
EPROM
CRC CRC
1 16 CRC
16 CRC
(1-Wire
Book of DS19xx iButton Standards 7 ) CRC
Read Memory
READ STATUS[AAH]
EPROM
2 (TA1 = (T7 TO) TA2 = (T15 T8))
DS2505
EPROM 8
16 CRC CRC DS2505
CRC
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DS2505

MASTER Tx MEMORY
FUNCTION COMMAND

FOh

READ
MEN'IIOFIY

Y

BUS MASTER Tx
TA1 (T7:T0)

BUS MASTER Ty
TA2 (T15:T8)

!

DS2505 SETS MEMORY
ADDRESS = (T15:T0)

™Y

BUS MASTER Ry
DATA FROM
DATA MEMORY

AAh
< READ §‘;TATUS

Y

BUS MASTER Ty
TA1 (T7:T0)

Y

BUS MASTER Ty
TA2 (T15:78)

!

DS2505 SETS STATUS
ADDRESS = (T15:70)

Y |

BUS MASTER Rx
DATA FROM
STATUS MEMORY

DS2505 INCREMENTS
ADDRESS COUNTER

RESS, DATA

BUS MASTER

BUS MASTER Ry CRC16 OF
COMMAND, ASSE%, DATA

CRC16 OF(})SA!;'K
PASS‘ES)

le— BUS MASTER
Tx RESET

Tx RESET
7

N

BUS MASTER

Rx 1'S

\

DS2505 T;
PRESENCE PﬁLSE
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DS2505

/AN
EXTENDED N

LEGEND:

<>

DECISION MADE
BY THE MASTER

<>

DECISION MADE
BY DS2505

o EAD M}EMO

Y

BUS MASTER Tx
TA1 (T7:T0)

(]

BUS MASTER Tx
TA2 (T15:T8)

!

D82505 SETS MEMORY
ADDRESS = (T15:T0)

o Y

x|

BUS MASTER Ry
REDIR. BYTE

¥

BUS MASTER Ry CRC16 OF
, REDIR. BYTE

CHC16( OF REDI& BYTE

=

BUS MASTER Ry
DATA MEMORY

TO WRITE COMMANDS

BUS MASTER

BUS MASTER Ry CRC16
OF PRECEDING PAGE OF DATA

BUS MASTER

DS2505 INCREMENTS
ADDRESS COUNTER

BUS MASTER
Ax 'S
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DS2505

/Fh\
- WRITE N

/5“\ N
MEMORY > Sv;ARTr[,Es
? ?
Y Y
BUS MASTER Tx BUS MASTER Ty
TA1 (T7:T0) TA1 (T7:T0)
BUS MASTER Ty BUS MASTER T
TA2 (T15:T8) TA2 (T15:T8)
BUS MASTER Ty BUS MASTER Ty
DATA BYTE (D7:00) DATA BYTE (D7:00)
BUS MASTER Ry CRC16 BUS MASTER Ry CRC16
OF COMMAND, ADDRESS, OF COMMAND, ADDRESS, BUS MASTER
DATA (157 PASS) DATA (157 PASS) Tx RESET
CRC16 OF ADDRESS, DATA CRC16 OF ADDRESS, DATA
(SUBSEQUENT PASSES) (SUBSEQUENT PASSES)
N CRC N CRC
CORRECT CORRECT
? 7
Y Y
BUS MASTER Ty BUS MASTER Ty
PROGRAM PULSE PROGRAM PULSE
DS2505 COPIES DS2505 COPIES
SCRATCHPAD SCRATGHPAD
TO DATA EPROM TO STATUS EPROM
BUS MASTER Ry BUS MASTER Ry
BYTE FROM EPROM BYTE FROM EPROM
DS2505 INCREMENTS
ADDRESS COUNTER
DS2505 LOADS NEW DS2505 LOADS NEW
ADDRESS INTO CRC MASTER Tx ADDRESS INTO CRC
MASTER Ty GENERATOR RESET GENERATOR
AesE —— | |
L * DS2505 T
PRESENCE POLSE
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DS2505

Read Status CRC 2
EPROM
16 CRC

XX7 xxXFH Read Status CRC

EPROM

16 CRC
EPROM 1 CRC
Read Staus EPROM
16 CRC EPROM
16 CRC DS2505
1

READ MEMORY[A5H]

Read Memory 16384 EPROM
Read Memory Read Memory 1
FFH (EPROM )
32(20H)
DS2505
DS2505
Read Memory 16 CRC
EPROM
CRC
Read Memory 16384 EPROM
( )16 CRC DS2505
Read Memory
2 (TAL1 = (T7 TO) TA2 = (T15 T8)) 8
16
16 CRC
CRC DS2505
CRC
CRC
32 DS2505 16
CRC
16 CRC
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DS2505

24 16
CRC 16384 EPROM
CRC
Read Memory 2 16 CRC
1) 2) CRC CRC
EPROM
CRC 2
Read Memory 16 CRC
CRC 2
Read Memory CRC
16 CRC
16 CRC DS2505 1
Read Memory
WRITE MEMORY[OFH]/SPEED WRITE MEMORY|[F3]
Write Memory 16384 EPROM
2 (TA1 = (T7 TO) TA2 = (T15 T8)) 1 (D7 DO)
16 CRC DS2505
DS2505 O7FFH
5 0 DS2505 CRC
CRC
CRC
CRC (1-Wire 480ps 12V)
16384 EPROM 1
0
16384 EPROM 0
480pus 8
DS2505 EPROM
LSB EPROM
0 EPROM 1
DS2505
EPROM 0
DS2505 16384 EPROM
2 16 CRC 8
DS2505 CRC
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DS2505

16 CRC
16 DS2505 16 CRC
CRC
Write Memory CRC
CRC 2
16 CRC
DS2505
( ) CRC ( )
16 CRC
(DS2505 )
16 CRC DS2505 16 CRC
DS2505 CRC
DS2505 DS2505 EPROM
8
EPROM
Write Memory
DS2505 Write Memory
DS2505 EPROM
16 CRC
16 976 s OFH
F3H Write Memory
CRC DS2505
EPROM
WRITE STATUS[55H]/SPEED WRITE STATUS[F5]
Write Status EPROM
2 (TA1=(T7:TO) TA2=(T15:T8)) (D7:D0)
16 CRC DS2505
CRC
CRC (1-Wire 480p1s 12V)
EPROM 1
0 EPROM
0
480p4s 8
DS2505 EPROM
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DS2505

LSB
1
DS2505
DS2505
8
DS2505
CRC
DS2505
CRC (
DS2505
DS2505
DS2505
16
F5H
1-Wire
1-Wire

EPROM

EPROM
0 EPROM
0
EPROM
2 16 CRC
16 CRC
16 DS2505 16 CRC
CRC
CRC
CRC 2
16 CRC
( )
) 16 CRC
(DS2505 )
16 CRC DS2505 16 CRC
CRC
DS2505 EPROM
8
EPROM
DS2505
EPROM
16 CRC
976ps 55H
CRC DS2505
EPROM
1 DS2505
1-Wire ( ) 3 1-Wire

Book of DS19xx iButton Standards 4
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DS2505

1-Wire 1
1-Wire
DS2505 6

7a 7b
5kQ

1-Wire
16.3kbps DS2505 EPROM
12v 480pas 10mA

120pas

1-Wire DS2505

. ROM

1-Wire

DS2505

ROM
4 ROM 1

Read ROM[33H]
DS2505 8 48
CRC 1 DS2505

( AND )
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DS2505

6. DS2505
Rx
DATA
P e
Ty TYP,
100Q
MOSFET
V' crouno
7.
A) OPEN DRAIN 12v
Voo Voo
[ BUS MASTER
10kQ2
DS5000 OR 8051 EQUIVALENT vpgaool.
R
5kQ 10k [ $  vpoi0eN3
b OR
OReRPER" L -
R Sr—Db TO DATA CONNECTION
--—
v OF DS2505
T [ o 470 pF
PGM s =T
CAPACITOR ADDED TO REDUCE
N COUPLING ON DATA LINE DUE TO
é 2N7000 PROGRAMMING SIGNAL SWITCHING
2N7000
B) STANDARD TTL
Voo
[ BUS MASTER 1oy
VoD (10 mAmin.)
TILSEQUIVALENT|  8ko PROGRAMMING PULSE
Ry TO DATA CONNECTION
OF DS2505

>0

5kQ
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DS2505

8. ROM

MASTER Ty

RESET PULSE

Y

DS2505 Tx
PRESENCE
PULSE

!

MASTER Ty ROM
FUNCTION COMMAND

33h
READ ROM
COMMAND

55h
MATCH ROM
COMMAND

FOh
SEARCH ROM
COMMAND

CCh
SKIP ROM
COMMAND

DS2505 Tx BIT 0
Dszsog 55 gAM'LY MASTER Tx BIT 0 DS2505 Ty BIT 0
1BYTE MASTER Ty BIT 0
BITO N N~ Briro
MATCH? MATCH?
Y Y
\
DS2505 Tx BIT 1
DS2505 Ty =
SERIAL NUMBER MASTER Tx BIT 1 DS2505 T BIT 1
8 BYTES MASTER Tx BIT 1
1 N N
DS2505 Ty
CRC BYTE
Y Y
T DS2505 T BIT 63
MASTER Ty BIT 63 DS2505 Ty BIT 63
MASTER Ty BIT 63
BIT 63 BIT 63
MATCH? MATCH?
Y
MASTER Ty MEMORY
FUNCTION COMMAND
(SEE FIGURE 5)
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DS2505

Match ROM[55H]

Match ROM 64 ROM
DS2505 64 ROM DS2505
64 ROM
Skip ROM[CCH]
64 ROM
Skip ROM
(
AND )
Search ROM[FOH]
1-Wire 64 ROM
Search ROM
64 ROM ROM 1
3
3 ROM 1 1
ROM ROM
ROM Book of DS19xx iButton Standards 5
1-Wire
DS2505 1
Write 0 Write 1 5
DS2505
9
DS2505 ROM (trsTL 480s)
(TX) (RX) 1-Wire
DS2505 (trpon 15 60pas)
(tro 60 240pus)
/
10
DS2505
DS2505 DS2505
0 DS2505 1
1
8 EPROM CRC

12v
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DS2505

10mA DS2505
12v
( 11) 480ps
1-Wire EPROM
DS2505 EPROM 1-Wire
EPROM 1-Wire 8Vv
9.
L MASTER Ty “RESET PULSE" I MASTER Ry “PRESENCE PULSE"
[} )
: X tasTH >
V L 1 £C
VPULI'.:tlJJII;I#: \ 4 7
ViH MIN A\ V4
)
ViL max ' / \
ov q 4 V AV
lg——————— IRSTL e - tppL -
—] iy [-—
— tppH |
MASTER 480 us < fpsTH < oo (includes recovery time)
DS2505 15 us < tppy < 60 Jis
60 us < tpp < 240 s
*1'Wire trsTL *+ 1R 960”5
10. /
Write—one Time Slot
tsLot =}= trec ‘j
V L C
VeULLUP MIN \ 7 S m—
ViHMIN S \
Vi Max SAMPLING WINDOW
/ \
ov
owt
i 15 US i
- 6Ops —
60 ps < g o1 <120 pus
— RESISTOR

Tus<tiows<15us

—— MASTER 1 15 < tage < oo
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DS2505

10. /

Write-zero Time Slot

trec
tsior (-
VpuLLup C
PULLUP MIN \ e
ViH Min \
\ DS2505 \
Vi max SAMPLING WINDOW
ov A\
__15us
- 60 pus
ftowo
60 ps <t owo < tsLoT < 120 ps
1us stpec < o0
Read-Data Time Slot
- tsLor tRec —»
VpuLLup S
VPULLUP MIN \\ / // &
ViHMIN
MASTER SAMPLING / \
ViL Max
ov I —7 \
—pt 'SU
-— ‘n— tRELEASE
—» lYown [e—
thov
60 us < tg.07 < 120 s
RESISTOR 1ps<towr<15ps
MASTER 0 <tpeLease <45 ps
o 1ps<tpec < oo
trpy=15us
tsy<1ps
15ps
trov 1
0 1-Wire

(treLease = 0)
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DS2505

11.
Vpp r.-..“-ﬂ
/ \
VeuLLup |[
— [*— tRp trp — P
GND
NORMAL 1-Wire >5ps 480 us >5 S| NORMAL 1-Wire
COMMUNICATION ENDS COMMUNICATION RESUMES
top tep tov
LINE TYPE LEGEND:
en eamea»  Bus master active high
(12V @ 10 mA)
Resistor pull-up
CRC
DS2505 2 CRC( ) 1 8 64 ROM
64 ROM 56 CRC DS2505
ROM CRC
X+ P+ X+ 1 8 CRC  DS2505 ROM ( )
ROM
1 CRC 16 CRC16 X+ X®+xP+1
CRC EPROM
iButton NV RAM iButton CRC
8 CRC 16 CRC ( ) DS2505
CRC ( 12) 5 16 CRC
DS2505 CRC
16 CRC Read Memory DS2505
CRC CRC
16 CRC Read Status 8
Read Status 16 CRC CRC
EPROM Read Status
CRC EPROM
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DS2505

Read Memory DS2505 16 CRC 2
16 CRC 1
16 CRC 1 CRC CRC CRC
EPROM
Read Memory 16 CRC
CRC 2
Read Memory CRC
16 CRC
DS2505( ) 16 CRC
Write Memory/Status
16 CRC CRC
DS2505
Write Memory/Status ( ) CRC
( ) 16 CRC
CRC DS2505
DS2505 CRC
DS2505 CRC

Book of DS19xx iButton Standards

12. CRC-16
Polynomial = X'6 + X5 + X2 + 1
1T 2ND 3RD 4TH 5TH 6TH 7TH 8TH
STAGE[™ STAGE D sTAGE [™| sTaGE [™] sTAGE [™| sTAGE [ sTaGE [™] STAGE

X0 X! X2 X3 x4 X5 X8 X7 X8

9TH 10TH 1TH 12TH 13TH 14TH 15TH 16TH
™ stace [™] sTace [™] stace [™| sTAGe [™] sTAGE [™| STAGE[™] STAGE ;:)D’ STAGE]

CRC
x9 xi1o xtt xi2 x13 x4 X5 xX16 OUTPUT

INPUT DATA
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DS2505

ABSOLUTE MAXIMUM RATINGS*

Voltage on any Pin Relative to Ground -0.5V to +12.0V

Operating Temperature
Storage Temperature
Soldering Temperature

-40°C to +85°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
outside 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

(Vpup=2.8V t0 6.0V; -40°C to +85°C)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES

Logic 1 Viy 2.2 \ 1,6

Logic O Vi -0.3 +0.8 Vv 1,10

Output Logic Low @ 4 mA VoL 0.4 \Y 1

Output Logic High Vou Vpup 6.0 \Y 1,2

Input Load Current I 5 HA 3

Operating Charge Qop 30 nC 7,8

Programming Voltage @ 10 mA Vpp 11.5 12.0 \Y 11
CAPACITANCE (ta = 25°C)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES

Data (1-Wir8) CinouT 800 pF 9
AC ELECTRICAL CHARACTERISTICS (Vpup=2.8V to 6.0V; -40°C to +85°C)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES

Time Slot tsioT 60 120 s

Write 1 Low Time fLowr 1 15 ys

Write O Low Time fLowo 60 120 us

Read Data Valid trov 15 us 12

Release Time trELEASE 0 15 45 s

Read Data Setup tsu 1 Us 5

Recovery Time trec 1 us

Reset Time High trsTH 480 us 4

Reset Time Low trsTL 480 us

Presence Detect High troH 15 60 us

Presence Detect Low tppL 60 240 VS

Delay to Program top 5 ps

Delay to Verify tov 5 us

Program Pulse Width tep 480 us 11

Program Voltage Rise Time trp 0.5 5.0 us 11

Program Voltage Fall Time tep 0.5 5.0 Us 11
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DS2505

NOTES:

1. All voltages are referenced to ground.

2. Vpyp = external pullup voltage. If Vpyp is lower than 3.0V the first byte read (any read command) may not
reproduce the correct memory contents. Therefore, under low voltage conditions, it is recommended to
set either the most significant bit or all five most significant bits of TA2 to 1. Internal circuitry of the chip
will force these 5 bits back to 0 before they are shifted in the address counter and CRC generator.

3. Inputload is to ground.

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

5. 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.)

6. Vi is a function of the external pullup resistor and Vpyp.

7. 30 nanocoulombs per 72 time slots @ 5.0V.

8. At Vcc=5.0V with a 5 kQ pullup to Vcc and a maximum time slot of 120 ps.

9. Capacitance on the data pin could be 800 pF when power is first applied. If a 5 kQ resistor is used to pull
up the data line to Vcc, 5 us after power has been applied the parasite capacitance will not affect normal
communications.

10. Under certain low voltage conditions V,.uax may have to be reduced to as much as 0.5V to always
guarantee a presence pulse.

11. Operational temperature range for memory programming is -40°C to +50°C.

12. For read-data time slots the optimal sampling point for the master is as close as possible to the end of the

trov period without exceeding the 15 ps window. For the case of a read-one time slot, this maximizes the
amount of time for the pull-up resistor to recover the line to a high land. For a read-zero time slot it
ensures that a read will occur before the fastest 1-Wire device releases the line (treLease = 0)
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