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DS2401/T&R/SL  DS2401-SL+T&R TO-92 £, BB, i f it
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DS2401

DS2401 FFfsasE K 1

8-Bit CRC Code 48-Bit Serial Number 8-Bit Family Code (01h)
MSB LSB MSB LSB MSB LSB

DS2401 SEX % 1K 2

E’%ﬁ——w Data
9%
Tx Typ.
100Q
MOSFET
Ground
o e E A LR 1] 3
A) JTRIT B
Vopp
BUS MASTER
DS5000 OR 8051 EQUIVALENT Voo

See note
Open Drain
Port Pin )
R i To data connection
e of DS2401
T .

v

B) #xi#E TTL

Voo

BUS MASTER

See note
TTL-Equivalent

Port Pins
' To data connection
Rx o of DS2401
[: 5kQ

v

:
HUpe T 1-Wiredll 15 38 8 F1 28 60 380k, dpedE B4 B BH (Rpy) BUE VS FEI7E 1.5kQ £ SkOQYEH
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DS2401

AR
DS2401 £ 1-Wire & 2k I E@ U5 )y VAR W T Bros:
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I 4 SOV R s 24 HL DS2401 1) 8 Ar S i ME—[K) 48 A7 P44 AT 8 7 CRC &g, It
A B HAA—/ DS2401 AR nf LU . #7824k BN & BIE—4, S5 5
IR IE R 5 R E@R oS OF i B 54558 o 8 TR DS2400 e, DS2401 1
Read ROM Zhfgu] LA 33h 8% OFh iy & 528, {HEX 64 7 ROM ik i) 1ir 4, DS2400 MW 0Fh

A A)
T3 o

Match ROM [55h] / Skip ROM [CCh]

WPs 52 HE1¥) 1-Wire pi3, Dallas Semiconductor [JFT4 iButton #§ 7] $4/T Match ROM F1 Skip ROM
2. DS2401 XA — 64 A7) ROM Ty JoHAR B AN 474 25 1], LA Match ROM A Skip ROM
A AT, F7EAE 1-Wire BZPHITIE —fr 2K TATMSIE KL . DS2401 KA THAT
fAl{E 1-Wire 2 8% & 27 v LLI Y. Match ROM £ Skip ROM s & 145 (40 DS2401 A1 DS1994
[N B ZRRTD

Search ROM [FOh]

VRGNV, DTSR TR AIIE A AT A 2SR 1-Wire B4k EECARAIEEAT
64 fi. ROM 5, Search ROM iy & i ik 2k 1 ¥ 48 R HEFRVEHIA S 26 LT #8411 64 £ ROM
e FARK) ROM R GIERREPAT MR =BT —0, SOz, RE5EA
. SZEHZEAT ROM A A HATIX =07 . fEEais il 5, &
PUBLRE S A & MHL B ROM A ZE T o WAL & AR N IMERS AT EA T ROM AL AT HH ) 4
IEEAERLIN Rk . 5% ROM # RN BE— DTS % /%00 187 1-Wire 4 £ 5%, IS A4
T AN
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DS2401

1-Wire 4
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DS2401

ROM I femfZE K 4

MASTER Tx -
RESET PULSE A

Y

DS2401 Tx
PRESENCE
PULSE

!

MASTER Tx ROM
FUNCTION COMMAND

N FOh N
» SEARCH ROM
COMMAND

33h or OFh
READ ROM
COMMAND

{

DS2401 Tx BITO

DS2401 Ty FAMILY DS2401 Ty BITO
CODE
1 BYTE MASTER Tx BIT O
N BITO
MATCH?
Y
\
DS2401 T BIT 1
DS2401 Ty
SERIAL NUMBER DS2401 Tx BIT 1
6 BYTES MASTER Ty BIT 1
! N
DS2401 Ty
CRC BYTE

-

DS2401 Ty BIT 63

DS2401 Ty BIT 63

MASTER Ty BIT 63

MATCH?
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DS2401

IR “ RALMIFEL NE k7 18] 5

VpuLLup
VPULI‘}JP MIN
IH MIN

VIL MAX
ov

MASTER Ty “RESET PULSE"JA

MASTER Ry “PRESENCE PULSE”

[ tRSTH —— ]

\

T 77

RESISTOR

MASTER

DS2401

480“8 < trgTL< 00 *

480us < trsta< o (includes recovery time)

ISMS < tppu < 60}15
60pus < tppr. < 240us

7 / A
/ /
/] / \
v 7 \
————— RSTL —— -— tpp —»
' — tg -
— tPDH -

* T RIE 1-Wire 5 48 E & ML 2% 19 B T 45 5 ANBEBE i, 6 20 i trr + tRUAZE /N T

96015

HIENTE K 6
E 1 (Write 1) HBR

- tstoT =||= tREC ——
VpuLLupP X / »
VPuui;JP MIN \ \
HMIN / DS2401 \
VIL MAX SAMPLING WINDOW
ov / \
tow: o

—— 15 us ——m

RESISTOR

MASTER

60pus —— ol

60us < tsror< 120us
lus <trow1 < 15us

I}LS < trec < ©
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DS2401

ISR PR (22) Kl 6
E 0 (Write 0) KFBR

VpuLLupP
VPULLUP MIN

IH MIN

VIL MAX
oV

EHIE (Read-data) HIFR

60us < trowo< tsLor< 120us
lus < trpc< ©

REC
- tsLoT > -
¢
/)J
\
\ DS2401 \
SAMPLING WINDOW
<« 1OHS
60 us >
- -l
- tLowo >

- tstor ole— tREC —»
VeuLiup .
VPULI‘:}JP MIN / // p))
1H M
n MASTER SAMPLING / \
ViL max . WINDOW .
ov ‘ S—
|‘ tars]
SU| — F— tRELEASE
ttowr e—
———— tRDV
60us < tspor < 120us
RESISTOR lus <trowr< 15us
MASTER 0 < treLease < 45us
IHS < trec < ©
DS2401 trov= 15015
tsu< lus
CRC K4

A M DS2401 Akt SR A3 E, B s AR B s 24— CRC (. 7=
AR K S g AEAE DS2401 M85 8 M EFE AT LA . WA~ CRCAH—&L, M R AIEH

CRCK I &2 i 2: CRC =X+ X° + X* + 1. HXDallas 1-Wire CRCK I T/EH, 5

2 470 27
E4 DS2401

A8 7 A S 1 — B nl LA 2 ], Dallas Semiconductor J7E 48 A7 X 3k (1) 5y 12 Ay Mifdg &
—ANRERIR T ID, B ORI AT R e NI, AR R AR R, I A Bl
W, BHER 1. ERESFEOR—E e ENEAE, TR0 HLE 5 Dallas Semiconductor 4485 #f

K&
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DS2401

ABSOLUTE MAXIMUM RATINGS*

Voltage on any Pin Relative to Ground -0.5V to +7.0V

Operating Temperature Range -40°C to +85°C

Storage Temperature Range -55°C to +125°C

Soldering Temperature 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.

DC ELECTRICAL CHARACTERISTICS (-40°C to +85°C; Vpyp= 2.8V to 6.0V)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
LOgiC 1 VIH 2.2 VCC +0.3 A/ 1,6
Logic 0 Vi -0.3 +0.8 \% 1,11
Output Logic Low @ 4mA VoL 0.4 \Y 1
Output Logic High Vou Veup 6.0 A/ 1,2
Input Load Current I 5 nA 3
Operating Charge Qop 30 nC 7,8
CAPACITANCE (ta= +25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
I/0O (1-Wire) Civout 800 pF 9
AC ELECTRICAL CHARACTERISTICS (-40°C to +85°C; Vpyp= 2.8V t0 6.0V)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Time Slot tsLoT 60 120 us
Write 1 Low Time tLow1 1 15 us 13
Write 0 Low Time tLowo 60 120 us
Read Data Valid tRDV 15 us 12
Release Time tRELEASE 0 15 45 us
Read Data Setup tsy 1 us 5
Recovery Time tREC 1 us
Reset Time High tRSTH 480 us 4
Reset Time Low tRSTL 480 960 us 10
Presence Detect High tppH 15 60 s
Presence Detect Low tppL 60 240 us

90f10



DS2401

NOTES:
1) All voltages are referenced to ground.

2) Vpyp = external pullup voltage.
3) Input load 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 1us of this falling edge and will remain valid for 14us minimum (15us
total from falling edge on 1-Wire bus).

6) V4 is afunction of the external pullup resistor and the Vcc supply.
7) 30 nanocoulombs per 72 time slots @ 5.0V.
8) At Vcc =5.0V with a 5kQ pullup to Vcc and a maximum time slot of 120us.

9) Capacitance on the 1/0O pin could be 800pF when power is first applied. If a 5kQ resistor is used to
pullup the 1/O line to Vcc, 5us after power has been applied the parasite capacitance will not affect
normal communications.

10) The reset low time (trst) should be restricted to a maximum of 960us, to allow interrupt signaling,
otherwise it could mask or conceal interrupt pulses if this device is used in parallel with a DS2404 or
DS1994.

11) The optimal sampling point for the master is as close as possible to the end time of the trpy period
without exceeding trpy. For the case of a Read-One Time slot, this maximizes the amount of time for
the pullup resistor to recover to a high level. For a Read-Zero Time slot, it ensures that a read will
occur before the fastest 1-Wire device(s) releases the line.

12) The duration of the low pulse sent by the master should be a minimum of 10s with a maximum value
as short as possible to allow time for the pullup resistor to recover the line to a high level before the 1-
Wire device samples in the case of a Write-One Time or before the master samples in the case of a
Read-One Time.

Maximit = 4k
1t 5283281548 HBEIZ4RES100083
% #EJE: 800810 0310

BiE: 010-6211 5199

£E: 010-6211 5299

maxim
integrated

Maxim 3t Maxim/=da X S 89 (17 B EEAE A 2 55, T RERTFFT, MaximRE 7 (ETHTE], 2B ETEIR 6 BIHE T 15 24 /=0t AR FIHE LI F, BR
IR PO B S A (R NMEFIRAE) Y E1 R0, BEANRCEPSIANSHARRITARSS,

Maxim Integrated 160 Rio Robles, San Jose, CA 95134 USA 1-408-601-1000 10

© 2006 Maxim Integrated Maxim#r & FIMaxim IntegratedMaxim Integrated Products, Inc. B & %,



