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PART TEMP RANGE PIN-PACKAGE 

DS1990R-F5# -40°C to +85°C F5 iButton 

DS1990R-F3# -40°C to +85°C F3 iButton 

PART ACCESSORY 

DS9096P Self-Stick Adhesive Pad 

DS9101 Multipurpose Clip 

DS9093RA Mounting Lock Ring 

DS9093A Snap-In Fob 

DS9092 iButton Probe 

16.25mm

5.89mm
0.51mm

3.10mm

0.51mm

17.35mm

BRANDING

F5 SIZE

GNDGND
IOIO

F3 SIZE

89 01
000000FBC52B
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ABSOLUTE MAXIMUM RATINGS

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

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 RPUP 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 IO pin could be 800pF when power is first applied. If a 5kΩ resistor is used to pull up the IO line to
VPUP, 5μs 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.

IO Voltage Range to GND.....................................-0.5V to +6.0V
IO Sink Current....................................................................20mA

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

IO PIN: GENERAL DATA

1-Wire Pullup Voltage  VPUP (Notes 1, 2) 2.8  6.0 V 

1-Wire Pullup Resistance  RPUP (Notes 3, 4) 0.6  5 k

Input Capacitance CIO (Notes 5, 6)  100 800 pF 

Input Load Current  IL (Note 7) 0.25   μA 

Input Low Voltage VIL (Notes 1, 3, 8)   0.3 V 

Input High Voltage VIH (Notes 1, 9) 2.2   V 

Output Low Voltage at 4mA  VOL (Note 1)   0.4 V 

Operating Charge QOP (Notes 6, 10)  30  nC 

Recovery Time  tREC (Note 3) 1   μs 

Time Slot Duration tSLOT (Note 3) 61   μs 

IO PIN: 1-Wire RESET, PRESENCE-DETECT CYCLE

Reset Low Time tRSTL (Notes 3, 11) 480   μs 

Reset High Time tRSTH (Notes 3, 12) 480   μs 

Presence-Detect High Time tPDH  15  60 μs 

Presence-Detect Low Time tPDL (Note 13) 60 240 μs 

Presence-Detect Sample Time tMSP (Note 3) 60 75 μs 

IO PIN: 1-Wire WRITE

Write-Zero Low Time tW0L (Notes 3, 14) 60  120 μs 

Write-One Low Time tW1L (Notes 3, 14) 1  15 μs 

IO PIN: 1-Wire READ

Read Low Time tRL (Notes 3, 15) 1  15 -  μs 

Read Sample Time  tMSR (Notes 3, 15) tRL +   15 μs 
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Note 8: The voltage on IO must be less than or equal to VILMAX whenever the master drives the line low.
Note 9: VIH is a function of the internal supply voltage.
Note 10: 30nC per 72 time slots at 5.0V pullup voltage with a 5kΩ pullup resistor and tSLOT ≤ 120μs.
Note 11: The reset low time (tRSTL) should be restricted to a maximum of 960μs 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: ε in Figure 7 represents the time required for the pullup circuitry to pull the voltage on IO up from VIL to VIH. The actual

maximum duration for the master to pull the line low is tW1LMAX + tF - ε and tW0LMAX + tF - ε, respectively.
Note 15: δ in Figure 7 represents the time required for the pullup circuitry to pull the voltage on IO up from VIL 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 

DS1990R
PARASITE POWER

ROM
FUNCTION CONTROLIO 64-BIT

LASERED ROM
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MSB

8-BIT
CRC CODE 48-BIT SERIAL NUMBER

MSB MSBLSB

LSB

LSB

8-BIT FAMILY CODE
(01h)

MSBLSB

1ST
STAGE

2ND
STAGE

3RD
STAGE

4TH
STAGE

7TH
STAGE

8TH
STAGE

6TH
STAGE

5TH
STAGE

X0 X1 X2 X3 X4

POLYNOMIAL = X8 + X5 + X4 + 1

INPUT DATA

X5 X6 X7 X8
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Rx

RPUP

VPUP

SIMPLE BUS MASTER

DS2480B BUS MASTER

OPEN-DRAIN
PORT PIN

100Ω MOSFET

Tx

Rx

Tx

DATA

DS1990R 1-Wire PORT

Rx = RECEIVE
Tx = TRANSMIT

VDD

POL

RXD
SERIAL IN

SERIAL OUT
TXD

VPP

GND

N.C.

1-W TO 1-Wire DATA

+5V

HOST CPU

SERIAL
PORT

DS2480B
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DS1990R Tx
PRESENCE PULSE

BUS MASTER Tx
RESET PULSE

BUS MASTER Tx ROM
FUNCTION COMMAND

DS1990R Tx
CRC BYTE

DS1990R Tx
FAMILY CODE

(1 BYTE)

DS1990R Tx
SERIAL NUMBER

(6 BYTES)

Y

33h OR
0Fh READ ROM

COMMAND?

N

BIT 0 MATCH?
N

N

N

F0h
SEARCH ROM
COMMAND?

N

Y

Y

DS1990R Tx BIT 0

DS1990R Tx BIT 0

MASTER Tx BIT 0

Y

BIT 1 MATCH?

BIT 63 MATCH?

DS1990R Tx BIT 1

DS1990R Tx BIT 1

MASTER Tx BIT 1

DS1990R Tx BIT 63

DS1990R Tx BIT 63

MASTER Tx BIT 63

Y
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RESISTOR MASTER DS1990R

tRSTL tPDL

tRSTH

tPDH

MASTER Tx "RESET PULSE" MASTER Rx "PRESENCE PULSE"

VPUP

VIHMIN

VILMAX
0V

ε

tF

tREC

tMSP
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RESISTOR MASTER

RESISTOR MASTER

RESISTOR MASTER DS1990R

ε

ε

δ

VPUP
VIHMASTER

VIHMIN

VILMAX
0V

tF

VPUP
VIHMASTER

VIHMIN

VILMAX
0V

tF

VPUP
VIHMASTER

VIHMIN

VILMAX
0V

tF

tSLOT

tW1L

tREC
tSLOT

tSLOT

tW0L

tREC

MASTER
SAMPLING
WINDOW

tRL

tMSR

WRITE-ONE TIME SLOT

WRITE-ZERO TIME SLOT

READ-DATA TIME SLOT
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china.maxim-ic.com/packages

F3 iButton IB#3NB 21-0252 —

F5 iButton IB#5NB 21-0266 —

http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0252.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0266.PDF
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