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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Any Pin Relative to Ground......... -0.5V to +6V Junction Temperature ........cccccoooviiiiiiiiii +150°C
Maximum Current on Any Pin.....oooiiiie +20mA Storage Temperature Range ..........c.cccccoevenn -55°C to +125°C
Operating Temperature Range ...-40°C to +85°C Soldering Temperature.................. ..Refer to the IPC/JEDEC

J-STD-020 Specification.

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.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Vce 1.62 5.50 \
Standby Current lccs Bus idle, Vcg = +5.5V 55 bA
Operating Current lcca Bus active at 400kHz, Vcc = +5.5V 500 bA
Power-Up Wait Time tPOIP (Note 2) 5 ys
EEPROM
) ) Vce > 2.0V 10
Programming Time tPROG ms
Vce < 2.0V 45
Programming Current IPROG Vce = +5.5V 1.2 mA
At +25°C 200,000
Endurance (Notes 3, 4, 5) Ncy —
At +85°C 50,000
Data Retention (Notes 6, 7, 8) DR At +85°C 40 Years
SHA-1 ENGINE
SHA-1 Computation Time tCSHA See full version of the data sheet. ms
SHA-1 Computation Current ILCSHA See full version of the data sheet. mA
SCL, SDA, AD1, ADO PINS (Notes 9, 10)
Vee 2 2.0V -0.3 O\'/?C’:CX
Low-Level Input Voltage ViL 005 \
. X
Vee < 2.0V -0.3
CcC Voo
0.7 x Vcemax
>
, Vec 220V Voo +0.3V
High-Level Input Voltage ViH \
Vo < 2.0V 0.8 x VCeMAX
' Vee + 0.3V
] ] ) Vcc 2 2.0V 0.05 x
Hysteresis of Schmitt Trigger v Vce v
Inputs (Note 2) HYS Vs = 2.0 0.1 x
< Z.
CcC vee
Vce = 2.0V 0.4
Low-Level Output Voltage at v Vv
4mA Sink Current, Open Drain oL Voe < 2.0V O\./2 x
CC

2 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(Ta = -40°C to +85°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
) 20 +

Output Fall Time from ViHMIN) to Veoc 2 2.0V 0.1Cs 250

ViL(max) with a Bus Capacitance toF ns

from 10pF to 400pF (Notes 2, 11) Ve < 2.0V 20 + 300

' 0.1Cp

Pulse Width of Spikes that are

Suppressed by the Input Filter 'sp (Note 2) 50 ns

Input Current with an Input

Voltage Between 0.1Vcc and I (Note 12) -10 +10 pA

0.9Vcemax

Input Capacitance Ci (Note 2) 10 pF

SCL Clock Frequency fscL (Note 13) 400 kHz

Bus Timeout tTiIMEOUT | CM bit = 1 (Note 13) 25 75 ms

Hold-Time (Repeated) START

Condition; After this Period, the tHD:sTA | (Note 14) 0.6 ys

First Clock Pulse is Generated

Low Period of the SCL Clock vecz2 W 1.8

ow Period of the oc

(Note 14) tLow Vcc > 2.0V 1.5 ys
Vce < 2.0V 1.9

High Period of the SCL Clock tHIGH (Note 14) 0.6 us

Setup Time for a Repeated

START Condition tsu:sTA | (Note 14) 0.6 HS
Vec>2.7V 0.3 0.9

Data Hold Time (Notes 15, 16) tHD:DAT | Vcc = 2.0V 0.3 1.1 ys
Vee < 2.0V 0.3 1.5

Data Setup Time tsu:DAT | (Notes 2, 14, 17) 100 ns

Setup Time for STOP Condition tsu:sto | (Note 14) 0.6 us

Bus Free Time Between a STOP

and START Condition BUF | (Note 14) 13 hs

Eiigacmve Load for Each Bus Co (Notes 2, 14) 400 oF

Note 1: Specifications at -40°C are guaranteed by design and characterization only and not production tested.

Note 2: Guaranteed by design, characterization, and/or simulation only and not production tested.

Note 3: This specification is valid for each 8-byte memory row.

Note 4: Write-cycle endurance is degraded as Ta increases.

Note 5: Not 100% production tested; guaranteed by reliability monitor sampling.

Note 6: Data retention is degraded as Ta increases.

Note 7: Guaranteed by 100% production test at elevated temperature for a shorter time; equivalence of this production test to data
sheet limit at operating temperature range is established by reliability testing.

Note 8: EEPROM writes can become nonfunctional after the data retention time is exceeded. Long-time storage at elevated tem-
peratures is not recommended; the device can lose its write capability after 10 years at +125°C or 40 years at +85°C.

Note 9:  All values are referred to ViH(MIN) and Vi vAXx) levels.

Note 10: See Figure 3.

Note 11: Cpg = Total capacitance of one bus line in pF. If mixed with high-speed-mode devices, faster fall imes according to 12C
Bus Specification v2.1 are allowed.
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ELECTRICAL CHARACTERISTICS (continued)

(Ta = -40°C to +85°C.) (Note 1)

Note 12: The DS28CNO1 does not obstruct the SDA and SCL lines if V¢ is switched off.
Note 13: The minimum SCL clock frequency is limited by the bus timeout feature. If the CM bit is 1 and SCL stays at the same logic
level or SDA stays low for this interval, the DS28CNO1 behaves as though it has sensed a STOP condition.

Note 14: System requirement.

Note 15: The DS28CNO1 provides a hold time of at least 300ns for the SDA signal (referred to the ViHviNy of the SCL signal) to

bridge the undefined region of the falling edge of SCL.

Note 16: The master can provide a hold time of Ons minimum when writing to the device. This Ons minimum is guaranteed by
design, characterization, and/or simulation only, and not production tested.

Note 17: A fast-mode I2C bus device can be used in a standard-mode 12C bus system, but the requirement tsy:paT = 250ns must
then be met. This is automatically the case if the device does not stretch the low period of the SCL signal. If such a device
does stretch the low period of the SCL signal, it must output the next data bit to the SDA line trmax + tsu:DAT = 1000 + 250
= 1250ns (according to the standard-mode I12C bus specification) before the SCL line is released.
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