] 32 EEPEAG R

(= DALLAS AW /X1 /W

etk
= 55 DS2400 5| JEISE 7 T2
— AN VS . 2.8V 2 6.0V
— £A4°DS2401 1] LLUERAE— 4~ L
1-Wire® i 4;
= T ZIN. ST 64 ALY (847
KIS + 48 1 )7 5| hth + 8 17 CRC 46
) 5 PRUER A AT IS 28 E A D 2

FHTR] )
= AWHERZ S R S Al 1-Wire [ 45
fif HE 7Y

B AT SR B DS2401 B A5 T B B B
o PRHCEEE IR IS P A A L K Y
»  fLEAS TO-92. SOT-223 1 TSOC # [l
HA
o il bk, B AT AN G 1E
= RRFHLHE
o EHEESMACES A DRI, B
ik 16.3kbps
»  TO-92 Hir e HA MR S, [A]K%
100mil (BRIN) BRE 5| (DS2401T-SL)
= W
— PCB i}
— M A ID
— WM
o TAEEY R TSGR EE . -40°C 2
+85°C

1-Wire /£ Dallas Semiconductor #5977/ i #7.

DS2401
HEFS=
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51 P E

TO-92

DALLAS
DS2401

TSOC PACKAGE

a

anodf1e shnc

DATAGl2  5lpNC

NCG3  4finc
TOP VIEW

3.7mm x 4.0mm x 1.5mm

SOT-223
1

e ———r
] - -
L ] L]
2 4 3

TOP VIEW

See Mech. Drawings
Section

Flip Chip, Top View
with Laser Mark,
Contacts Not Visible.
“rrd” = Revision/Date

See 56-G7009-001 for package outline.

BOTTOM VIEW
I~ 1 1~
(/01rrd |
| I__I
1 2
Bl 0V
TO-92,
SOT-223
5181 Hh
Sl 2 #dk (DQ)
SIM3 TR
5114 4 Hh
51} 5-6 —

TSOC (RN

b #d5(DQ)
%35(DQ) Hh
ToiE —
ToiE —
ToiE —
112006


http://www.maxim-ic.com.cn
http://pdfserv.maxim-ic.com/package_dwgs/G7009-001.PDF

DS2401

e B
Fithe) PINCAESE ] wA
DS2401 DS2401+ TO-92 %

DS2401/T&R DS2401+T&R  TO-92 H%, Friflifudh
DS2401/T&R/SL  DS2401-SL+T&R TO-92 %, EHo|, Hirfos:

DS2401Z DS2401Z+ SOT-223 3 [ i 2%
DS2401Z/T&R  DS2401Z+T&R  SOT-223 HHiMGd %, i o2
DS2401P DS2401P+ TSOC 2 [Hi i F) 2%
DS2401P/T&R  DS2401P+T&R  TSOC i dths, Fair
DS2401X1pr1) — i T R, A e

iR

DS2401 B35 AL P 515 & — 3R A (P v E S, DU/ s 0 GRA TR — AN A B 2% i
HD SRty e BUNTRE. WA AL ZIA 64 67 ROM, b . 48 A7ME—/r 4
fh. 8 i CRC KHGHSAI 8 fr 5 IKHY (01hy. %t Kf 1-Wire Wi, (UL —AME 5 51ZA0 AN
[l FRAT A . TR ORI 5 AN R0 r s ) DL B 2 A 5 7=, e AhE i . DS2401 &
DS2400 (ITHRIRA . DS2401 52425 T DS2400, (HEA MM L SilBE6e ), Rd2 e
BeAE Rl — 45 M b, Gl TO-92, SOT-223 5f TSOC i Rfibfit 7 Bk e 451y, (i T-hrufE
LA A AL

BE K

DS2401 7 ROM X i SR E P2k Vil . #kcdin Dallas 1) 1-Wire Wi, v RLNHHEE 48 4774
5, 8 7Kt 8 7 CRC i id . 1-Wire Sl A5 P SUHIAE S0 2R IR 4 FRURF IR INF B R ) B 2otk
AT MU I REE Kb R B wIia i . BT o 5 5 H b B A 78 Jr 1 SR )

1-Wire BR& R4

1-Wire JEfE— 4 B4 FIERE— D ERBHZDNMIR SN RS EHEOT, DS2401 #552 MAL
W, ML HEe 0 MM AT . FRRELREMITRIRAT D N = A1 a5, A
JFEFN 1-Wire {E 4 (5 5 RALRIR 40D

R E

1-Wire B&AE LT —HME 52, Prolib Bk A& a8 EE MmN 2087 2 4R M. Hh
FTERX—HN, B 1A 1-Wire SN A HCKHFIREES &4t . DS2401 4wtk
g, NEBSERCERE (Il 2 in) o RS LRS- SUnSRcE . wRRA
AR PR G, PR AR N A R R . R s s e A N — A R,
MR SR S S LK 3. (R ST 0L F AW —A SkQ BRI, — N2 MRS
H—A> 1-Wire 28 REFAE BT ) 2 AN LI & 4 . 1-Wire = 8 (19 5 i 203 A5 i 2 0
16.3kbps.

LE RN 1-Wire BRI W EARS N ST AERMRRE, e s S8 e T
K, HEOSRAGE I AR E:, WS 20 Ziak 1IN BRAS s WOERTE DUA A Bl B AR R
R 120us, RS LIPS R R AL,
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DS2401

DS2401 F#s & & 1
8-Bit CRC Code 48-Bit Serial Number 8-Bit Family Code (01h)

MSB LSB MSB LSB MSB LSB

DS2401 ER L K] 2

E’%ﬁ——w Data
9%
Tx Typ.
100Q
MOSFET
Ground
e R A L 1A 3
A) TR %
Vopp
BUS MASTER
DS5000 OR 8051 EQUIVALENT Voo

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

v

B) #n#E TTL

Voo

BUS MASTER

See note
TTL-Equivalent

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

v

T
H kT 1-Wiredth {5 10 2 R 2e TR vl St b fH (Rpy) BUE YEFEILE 1.5kQ 42 5kQIEH .

30f 10



DS2401

AR
DS2401 7& 1-Wire 22k b 1P 53 U5 9] iy 2 VAL W0 R B
= WGk

= ROM Ijfigrin %
= EHHE

witG4k
1-Wire &2k F T A& ER B I G A ST UG . W1 A 20 i ENL R H I R A2 ke Creset
pulse) FIMALA H [FFEL N 2 ik rd (presence pulse) 41 5%

FELE N Z WK MU I 2] DS2401 7E gk I, JFH OSSR . TEHANRIESH 1-Wire /75
—3,

ROM ZhREfT 4
— H ORI A o, skl LR B ROM HhAS A4 . T ROM 4 1ER A Kk 8 fr. LLF
FIH T IX A A IR GHRERSLE 4 -

Read ROM [33h] B% [OFh]

B4 SOV R i 24 B DS2401 1) 8 A ZK s ME—[K) 48 7P 4L A1 8 7 CRC & &fid. It
MY B I HAA—/ DS2401 el LU . #5782k B MM & BIE—A, S5
I RIE R 5 R EAR o O =B 54558 o 8 TR DS2400 e, DS2401 (1)
Read ROM I nl DLy 33h & OFh iy 2528, {HARX) 64 A2 ROM $di v 4, DS2400 ML OFh

A A)
%o

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

4 5E #401 1-Wire B3, Dallas Semiconductor [#) BT iButton # 7] $447 Match ROM #11 Skip ROM
2. DS2401 XA —> 64 A7) ROM Ty Jo HAD B I A7 6 2 1], i LA Match ROM A1 Skip ROM
A AT, #F7EAE 1-Wire BZHPITIE —fr 2K T S E KA. DS2401 AL THAT:
fAl{E 1-Wire 2 % i 27 vl LU Y. Match ROM 1 Skip ROM x4 1% 45 (440 DS2401 A1 DS1994
EEFN SN PR

Search ROM [FOh]

MARBIANVIGART, DR ATREIAIE A A A 2SR 1-Wire B4k EECARAIE EAT
64 i, ROM 15, Search ROM iy & i st 2k 1 ¥ 48 RH HEBR VLA S 26 LI #8111 64 £ ROM
. FARK) ROM R IERREPAT MR DT —0, Baxfiisg, RE5EA
. DTN ROM T A A HUTIX =07 . R Eais il 5, &
PUBtRE S H A & MHL B ROM A ZE T o ML & A N IERSRIEA T ROM ARRS AT () 4
AR R . 5% ROM Rt — L 1HE T 5% M %210 187 . 1-Wire /4 577, HE AN
T AN
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DS2401

1-Wire 54

DS2401 7 B % (A5 P DO OR B (1 e 38 Pk, B3R 2k Lo ST DURR R 5. AdE
AT AN R N A b R B AT FE . 5 0 (write 00 5 1 (write 1) s (read data)
B T AEL MK LAAE, e R R S ARt ENLE 3l

DS2401 HEATARA 1045 BB BAT VI UEAC AL FE (I 5 FTR) o — AN Bk S ER — AN 26 N A ik
K DS2401 wigh, wIHATHE 21 ROM fin 23T H R Kk .

R T RRIE (Tx) —DNEMMKE (— A% 480usHKHESE), SR G B T4 B E 54N
PR (R ) o 1-Wire L 2 IL I 4t 5kQ 1= FLBH A 42 vl -, Rl 208 4k B 15 5 10 BT S,
DS2401 %51 (tepn, 15-60us) 4A J5 K ILAE LR N2 Kk (teor , 60-240us).  1-Wire i 2k 75 22—/ 1.5kQ &
5kQ 1 Eh HRH,  BLAREG T AR

B/ B

B/ E I BRI e WK 6 Frwn, AR 2 BARPIG AL BT I B . 72 Ze 10 1 Bl i fid &
DS2401 R LEmf LA 1S DS2401 5 EALFD; 725 I BRIIR,  SE i) FE B8 T ) DS2401 X4k
PR AT R . 2 TR I B, W R AL “07 , ZERF R PE DS2401 2m T EHLE
1 BIPREdE gk 2 Kmkia), an BB A2 “1” , ) DS2401 {4 FFise s i s BRANAE .
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DS2401

ROM Iheeim 2 1K 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 “ RALNIFEL NE k7 18] 5

MASTER Ty “RESET PULSE"JA

MASTER Ry “PRESENCE PULSE”

t ]
B : 4 RSTH ————*
VeuLLup A . S
VPULI‘}JP MIN \ A A———]
IH MIN - / / \
ViL MAX '/ 7 \
0
a—— RSTL ——— > -— tpp —»
' — tg -
— tPDH -
RESISTOR 480us < trstL <0 *
480us < trstH< o0 (includes recovery time)
MASTER 15us < tppy < 60us
60us < tppL < 240us
DS2401 Ko = TepL= 25501

* O T ORAE 1-Wire il 2 b 3L 8 LB & (0 h Wi 45 5 A g e lcfal, 0 Al trsT + tRIAEE /N T

960us.

HIENTE K 6
E 1 (Write 1) KBR

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

—— 15 us ——m

RESISTOR

MASTER

60pus —— ol

60us < tsLor< 120us
l},LS <tlowi< 15“5

1“5 <trec< ®
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DS2401

BEIER P (22) Kl 6
E 0 (Write 0) KPR

tRec
- tsLoT > -
VpuLLupP g
VPULLUP MIN \ B 77
IH MIN
\ DS2401 \
ViL MAX SAMPLING WINDOW \
oV
15us
60 us >
- |
- tLowo >
60us < tLowo < tsLor< 120us
l},LS <trec< @
EHIE (Read-data) HBR
- tstoT »a— {REC —o=
VeuLLUP cc
VPULI‘:}JP MIN \\ / // 2)
1H MIN
MASTER SAMPLING / \
ViL MAX WINDOW \

./ /

ov e

|

—» |<—— tsu

| — F—— tRELEASE
. fLowR ,4—

t————— tRpv

60us < ts ot < 120us

RESISTOR 1115 < tLowr < 158
MASTER 0 < treLease < 45us
1“5 <trec< ®
DS2401 thov = 15015
tsu < 1},lS

CRC 56

JyEIE N DS2401 ki Sk B E (A e, Rk i g R e B i B s e A — A CRC . 77
A AL IR 5 i A7 AE DS2401 Wt 8 M s kAT b, WA~ CRC 30, WX K K 1% H
CRCE: I %52 ik J&: CRC = X8 + X° + X* + 1., {7 XDallas 1-Wire CRCKIG HEEH, iES
2% W 2T

N

5E#l DS2401

A8 A7 JEHN S 34> T LA P s ), Dallas Semiconductor J57F 48 o7 X 88 (1w 12 A7 yE W I35 &
—AMRERIH T 1D, B2 R R A A B e R ARG, RS ARE RN, I A8k
¥, PRHMEN 1o @ Hlgs R — 2 e W E &L, RS S Dallas Semiconductor 444535
AR
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DS2401

ABSOLUTE MAXIMUM RATINGS*
Voltage on any Pin Relative to Ground

Operating Temperature Range
Storage Temperature Range
Soldering Temperature

-0.5V to +7.0V
-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 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 +850C; Vpupz 2.8V to 6OV)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Logic 1 Vi 2.2 Ve +0.3 \Y 1,6
Logic 0 ViL -0.3 +0.8 \Y 1,11
Output Logic Low @ 4mA VoL 0.4 \Y 1
Output Logic High Vou Vpup 6.0 V 1,2
Input Load Current I 5 uA 3
Operating Charge Qop 30 nC 7,8
CAPACITANCE (ta= +25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
1/0 (1-Wire) CIN/OUT 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 O Low Time tLowo 60 120 us
Read Data Valid trov 15 s 12
Release Time tRELEASE 0 15 45 us
Read Data Setup tsu 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 troH 15 60 us
Presence Detect Low troL 60 240 us
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DS2401

NOTES:

1)
2)
3)
4)
5)

6)
7)
8)

9)

All voltages are referenced to ground.

Vpup = external pullup voltage.

Input load is to ground.

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

V4 is a function of the external pullup resistor and the Vccsupply.

30 nanocoulombs per 72 time slots @ 5.0V.

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

Capacitance on the 1/O 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 1us 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.
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