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ABSOLUTE MAXIMUM RATINGS

IO Voltage Range to GND ........ccoooiiiiiiiiiic, -0.5V to +6.0V Junction Temperature ..o +125°C
[O SINK CUIMENT.....oii e, 20mA Storage Temperature Range .............cccoovveenn. -55°C to +125°C

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.

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

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
10 PIN: GENERAL DATA
1-Wire Pullup Voltage VpupP (Notes 1, 2) 2.8 6.0 \
1-Wire Pullup Resistance Rpup (Notes 3, 4) 0.6 5 kQ
Input Capacitance Cio (Notes 5, 6) 100 800 pF
Input Load Current IL (Note 7) 0.25 uA
Input Low Voltage ViL (Notes 1, 3, 8) 0.3 Y
Input High Voltage VIH (Notes 1, 9) 2.2 \
Output Low Voltage at 4mA VoL (Note 1) 0.4 \
Operating Charge Qor (Notes 6, 10) 30 nC
Recovery Time tREC (Note 3) 1 us
Time Slot Duration tsLoT (Note 3) 61 us
10 PIN: 1-Wire RESET, PRESENCE-DETECT CYCLE
Reset Low Time tRSTL (Notes 3, 11) 480 us
Reset High Time tRSTH (Notes 3, 12) 480 us
Presence-Detect High Time tPDH 15 60 us
Presence-Detect Low Time tPDL (Note 13) 60 240 us
Presence-Detect Sample Time tMsP (Note 3) 60 75 us
10 PIN: 1-Wire WRITE
Write-Zero Low Time twoL (Notes 3, 14) 60 120 us
Write-One Low Time twiL (Notes 3, 14) 1 15 us
10 PIN: 1-Wire READ
Read Low Time tRL (Notes 3, 15) 1 15-% us
Read Sample Time tMSR (Notes 3, 15) tRL + 0 15 ys

Note 1:  All voltages are referenced to ground.

Note 2: External pullup voltage. See Figure 4.

Note 3:  System requirement.

Note 4: Full Rpup range is guaranteed by design and simulation and not production tested. Production testing performed at a
fixed Rpyp value. 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 DS2480B may be required.

Note 5: Capacitance on the 10 pin could be 800pF when power is first applied. If a 5kQ resistor is used to pull up the IO line to
Vpup, 5us after power has been applied the parasite capacitance will not affect normal communications.

Note 6: Guaranteed by design, simulation only. Not production tested.

Note 7:  Input load is to ground.
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Note 8: The voltage on 10 must be less than or equal to Vi _max whenever the master drives the line low.

Note 9: V|4 is a function of the internal supply voltage.

Note 10: 30nC per 72 time slots at 5.0V pullup voltage with a 5kQ pullup resistor and ts o1 = 120us.

Note 11: The reset low time (trsTL) should be restricted to a maximum of 960us to allow interrupt signaling. A longer duration could
mask or conceal interrupt pulses if this device is used in parallel with a DS1994.

Note 12: An additional reset or communication sequence cannot begin until the reset high time has expired.

Note 13: Presence pulse after POR is guaranteed by design, not production tested.

Note 14: ¢ in Figure 7 represents the time required for the pullup circuitry to pull the voltage on 10 up from Vi to ViH. The actual
maximum duration for the master to pull the line low is twiLMAX + tF - € and twoLMAX + tF - €, respectively.

Note 15: d in Figure 7 represents the time required for the pullup circuitry to pull the voltage on 1O up from V| to the input-high
threshold of the bus master. The actual maximum duration for the master to pull the line low is trLMAX + tF.

iButton CAN PHYSICAL SPECIFICATION

SIZE See the Package Information section.
WEIGHT (DS1990R) Ca. 2.5 grams

IFLHIERA  FOUEAE 1-Wiredk AR E, AT KB ROMIIRE @

B T G & I BERE R . DSIOO0R IO ¢ WIHIGAIIERIROM.
WA R, 25 P B . ROM 30 e

/MNAXI PARASITE POWER

DS1990R

ROM 64-BIT
0> FUNCTION CONTROL [ LASERED ROM

A/

A

1. T e

MAXIN 3

H0661LSd



DS1990R

JF /& iButton

6417 HZIROM 1-Wire S 4 Z 25
FF4DS1990R & M — AY64 i ROMAY, Fif 84v 42 1-Wire 5 JiE 1-Wire 27 — S &k i — A FHEHI UL L — 124
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MSB LSB

8-BIT
CRC CODE

8-BIT FAMILY CODE
(01h)

MSB LSB MSB LSB MSB LSB

48-BIT SERIAL NUMBER

2. 641758 Z/ROM

POLYNOMIAL = X8 + X5 + X4 + 1

| >-

18T p| 2ND ) 3RD ) 4TH 5TH 6TH ) 7TH N 8TH
STAGE STAGE STAGE STAGE D’ STAGE D’ STAGE STAGE STAGE

X0 X! X2 X3 x4 X5 X8 X7 X8

INPUT DATA
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SIMPLE BUS MASTER

Vpup

Rpup

DS1990R 1-Wire PORT

DATA
Rx

Rx% . :
=7

I
Rx = RECEIVE :|

* = TRANSMIT
OPEN-DRAIN 100Q MOSFET
PORT PIN —
DS24808 BUS MASTER
f +5V
v v
HOST CPU E oD PP
POL 1-W f—————— > T0 1-Wire DATA
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SERAL T Semuac out o N
PORT »| X0 GND
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BUS MASTER Tx
RESET PULSE
y
BUS MASTER TxROM | DS1990R Tx
FUNCTION COMMAND | PRESENCE PULSE

Foh
SEARCH ROM
COMMAND?

33h OR
OFh READ ROM
COMMAND?

DS1990R Tx DS1990R Tx BIT 0
FAMILY CODE —
o DS1990R Tx BIT 0
MASTER T BIT 0
v
\/
DS1990R Tx DS1990R Tx BIT 1
SERIAL NUMBER —
AT DS1990R Tx BIT 1
MASTER Tx BIT 1
N !H
v
Y v
DS1990R Tx DS1990R Tx BIT 63
CRC BYTE DS1990R Tx BIT 63
MASTER Tx BIT 63
Y
Y \/

&l5. ROM By aE it F£ 4]

1-Wire ROMIfgEm <
— EH R AU IE] R Bk, 3T L% DS 1990R % 5 £
ROMINRE A4 . G ROMINRE fir 4 K e 8. LT 4
TR S A 1 B R AR E 2 L S).

Read ROM [33h]a[0Fh]

i A ARVF R FALIRIDS 1990R 19 8 07 R kg ME — 11
WAL IR FIS L CRCAZ KA . B i & (LA B2k B A —
A AL EE PRI A BT DU . 25 gk B ML T — A,
P A AL AT IS 5 38 5038 55 #6251 el i 2% OF U i S
PR TINEER), XK SRR I R RS 48 L
515 5 CRCARICHL .

Search ROM [FOh]

Y- DRGE At S YA REF A HIE 1-Wire
R EHEN SRR SER S . AAESKN &S
P, R MR HERR 2 AT LRSS 2 B BT A ML &%
PTEM S . RBUEM 88—, WREARAITS,
BT B =R, DR, g5
R MM 5% — (L HE S R SRS 58 NI ER,
BAZ 5E RN LR Z AN 5 MG 5=
AR, EAVEHEE A ES . 5 IS AMARK
P WAL A 458 102 SR e . 2 R AE A I B
BEALN0, S FENUAT LRI 1 AL 1477 16 9 f
AR B FNIEREE ANLS, ROMBSR”H B 74"
SR — UWHAETRAR , S EHUAT DURAR — A Gk 09 TE A
T AREAGHERS RN ERFEE, HSH N
BILI8T: [-Wiref# R F %, HARRME T - Lp4.

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

1-Wire ROM Zf fiE fir 4 Y 5 /MG & £ 45 Match ROM Al Skip
ROM A4 . I ADSI990R{UAH — 464 ROMAY, TLHE
WE 0 B9 A7 % =S 18], T L Match ROM AT Skip ROM iy 4 #F A~
AIf#E . DS1990R #2 U &l — 4~ E R R ROM T RE fir &
W, R REFE TR (R3hE). X AR LA AR DS1990R 5
H B REWS IR B Match ROM 5 Skip ROM [ 1-Wire #§ 4 3L 7]
HERE - F 2 A&k .
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WRITE-ONE TIME SLOT
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