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[11] Maximum  Maximum . o
Mode' - ) Drive Direction
speed | capacitance

Standard mode (Sm) | 100 kbit's | 400 pF Open drain® | Bidirectional
Fast mode (Fm) 400 kbit's | 400 pF Open drain® | Bidirectional

| B e
Fast mode plus (Fm+) | 1 Mbit/s 220 pF ~ Lk XOpen drain® | Bidirectional
High-speed mode (Hs) | 1.7 Mbit/s | 400 pF Open drain® | Bidirectional
High-speed mode (Hs) | 3.4 Mbit/s | 100 pF Open drain® | Bidirectional
Ultra-fast mode (UFm) | 5 Mbit/s > Push—pull | Unidirectional
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Vbp2, Vop3 are device-dependent (for example, 12 V).

Figure 3. Devices with various supply voltages sharing the same bus
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Figure 4. Bit transfer on the I°C-bus
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Figure 5. START and STOP conditions
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Figure 6. Data transfer on the 1’C-bus
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Figure 20. Device ID field
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Table 5. Assigned manufacturer IDs

Manufacturer bits Company
1 10 9 8 7 6 5 4 3 2 1 0
0 0 O O O O O ©0 O 0 0 0 NXPSemiconductors
0 o 0o 0 O O o O O0 o0 o 1 NXP Semiconductors (reserved)
o o0 o o0 O O O O ©O0 o0 1 0 NXP Semiconductors (reserved)
0 o o o0 O O O o0 o0 0o 1 1 NXP Semiconductors (reserved)
o 0 0 O O O O O O 1 0 0 RamtronIinternational
o o0 o0 O O O 0 oO0 o0 1 0 1 Analog Devices
o o o O O o O O o0 1 1 0 STMicroelectronics
0 0 0 0 0 0 0°¢"~0=q1f™ 1 ON Semiconductor
0 0 0 0 0O 0 0 0 1 0 0 0 Sprintek Corporation
o 0 0 O O O O O 1 0 0 1 ESPROSPhotonics AG
o 0 0 O O O O O 1 0 1 0 PFujitsuSemiconductor
0 0 0 0 0O 0 0 0 1 0 1 1 Flir
o o o o0 O O O O 1 1 0 0 OyMicro
o o o0 O O O O O 1 1 0 1 Atmel
o o o o0 O O O o0 1 1 1 0 DIODES Incorporated
o o o 0o O O O O 1 1 1 1 Pericom
o 0 0 o0 O o0 o 1 0 O O 0 Marvell Semiconductor Inc
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Table 11. Characteristics of the SDA and SCL bus lines for Standard, - andm I’C-bus

devices
All values referred (0 Viyjmin) (0.7Vpo) and Viyjmax (0.3Vpp) levels (see Table 10).
Symbol ‘Parameter Conditions . Standar [ Fast-mode " Fast-mode Plus  Unit
d-mode
Min Max Min Max Min Max
fseL SCL clock frequency 0 100 0 400 o 1000 kHz
lHosTa  hold time (repeated) START After this period, the first 4.0 - 0.6 - 0.26 - s
condition clock pulse is generaled.
LW LOW period of the SCL clock 4.7 - 1.3 - 0.5 - ps
thiicaH HIGH period of the SCL dock 4.0 - 0.6 - 0.26 - T3
tsusta  Sel-up time for a repeated 4.7 - 0.6 - 0.26 - s
START condition
tyopar  data hoid time ! CBUS compatible 50 | - - - - - s
controllers (see Remark

in Section 4.1)

I*C-bus devices ol B 04 -1 ] - Hs
lsypar  data set-up lime &JL!QEJ‘?? - 100 ¥ - 50 - ns
L rise time of both SDA and SCL - | 1000 20 300 . 120 ns

signals
4 fall time of both SDA and SCL - 30 | 20x(VMpp 300 20 W?Ei 120 ns
signalg 1 P11 71 155V) 155V)
tsusto  sel-up time for STOP condition 4.0 - 0.6 - 0.26 - s
taur bus free time between a STOP 4.7 - 1.3 - 0.5 - s
and START condition
Ch ﬁ?pﬂd“m load for each bus line - 400 - 400 - 550 pF
I data valid time "% .- 345 - 09 - 0.45
R i3l £] (&
tyoack  data valid acknowledge time " L. 345 - 09 - 045 ps
: [&]] k] ]
Vi noise margin at the LOW level  for each connected 0.1Vpo - 0.1"on - 0.1Vpn - W
device (including

hysleresis)

Win noise margin al the HIGH level  for each connecled 0.2Vpo | - 0.2Ypp - 0.2Vop -V
device (including

hysteresis)

Fast-mode Plus g Standard Fast<uls 4w
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Table 10. Characteristics of the SDA and SCL /O stages
n/a = not applicable.
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Symbol Parameter

Vi
Vin
Vhy&

Vo

VoLz

loy

]

tsp

LOW-level input voltage '
HIGH-level input voltage !"!

hysteresis of Schmitt trigger
inputs

LOW-level output voltage 1
LOW-level output voltage 2

LOW-level output current

output fall time from Viymin 1O
VILma:

pulse width of spikes that
must be suppressed by the
input filter

input current each /0 pin
lr:‘%]oadtanca for each /O pin

Conditions

(open-drain or open-
collector) at 3 mA sink
current; Vpp > 2V

(open-drain or open-
collector) at 2 mA sink
current ¥ vpps2 v

VoL =04V
Vo =06V 1

0.1Vpp < V) < 0.9Vppmax

Standard-mode Fast-mode Fast-mode Plus Unit
Min Max Min Max Min Max
05 0.3Vpp 05 0.3Vop 0.5 0.3Vpp V
0.7Vpp 121 0.7Vpo [2] 0.7Vpp (1 [2] v
- - 0.05Vpp - 0.05Vpp LY
0 0.4 0 0.4 0 04 V
. 0 0.2Vop 0 0.2Vpp V
3 - 3 - 20 - mA
) N 6 . ; - mA
- 2501 20x ”‘iﬁi 250 20 W‘fﬁ 1207 ns
/155V) /5.5V)
) - 0 50 @ 0 50 ns
10 #10 10 w0 0™ w10 A
- 10 . 10 - 10 pF

.25l oo High Speed ao 511 513 Jglan o
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Table 13. Characteristics of the SDAH, SCLH, SDA and SCL bus lines for Hs-mode 1°C-bus devices!"

Symbol Parameter Conditions Cy = 100 pF (max) Cp =400 me Unit
Min Max Min Max
fscim SCLH clock frequency 0 a4 0 1.7 MHz
tsu.sTA set-up lime for a repeated 160 - 160 - ns
START condition
tHo:sTA hold time {mpﬂﬂtﬂd:l START 160 = 160 - ns
condition
tLow LOW period of the SCL clock 160 - 320 - ns
tHicH HIGH period of the SCL clock 60 - 120 - ns
tsupar data set-up time 10 - 10 - ns
tuopar  data hold time ¥ 70 ¥ 150 ns
Ll rise time of SCLH signal 10 40 20 80 ns
tcLt rise time of SCLH signal after a 10 80 20 160 ns
repeated START condition and
after an acknowledge bit
ticr fall time of SCLH signal 10 40 20 80 ns
Loa rise time of SDAH signal 10 80 20 160 ns
toa fall time of SDAH signal 10 80 20 160 ns
lsusto  Sel-up lime for STOP condition 160 - 160 - ns
Cp! capacitive load for each bus line SDAH and SCLH lines . 100 i 400 pF
SDAH + SDA line and - 400 - 400 pF
SCLH + SCL line
VoL noise margin at the LOW level for each connected device 0.1Vpp - 0.1Vpp - A"
{including hysteresis)
Vo noise margin at the HIGH level for each connected device 0.2Vpp - 0.2Vgp - v
(including hysteresis)
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Table 12. Characteristics of the SDAH, SCLH, SDA and SCL /O stages for Hs-mode I°C-bus devices

Symbol Parameter Conditions Hs-mode . Unit
Min Max
Vg LOW-level input voltage -0.5 0.3Vgol! V
Visq HIGH-level input voltage 0.7Voo'! Vpp +0.5% v
Viys hysteresis of Schmitt trigger inputs 0.1Vpo!"! . v
VoL LOW-level output voltage (open-drain) at 3 mA sink current al
SDAH, SDA and SCLH

| | Voo > 2V 0 04 V

Vpp €2V 0 0.2Vgp V
Ranl transfer gale on resistance for Voo level; Ig. =3 mA - 50 0

currents between SDA and SDAH
or SCL and SCLH

Rmum transfer gale on resistance between both signals (SDA and SDAH, or SCL 50 - kO
SDA and SDAH or SCL and SCLH  and SCLH) at Vpg level
les pull-up current of the SCLH current- SCLH output levels between 0.3Vpg and 3 12 mA
source 0.7Voo
tco rise time of SCLH signal output rise time (current-source enabled)
with an external pull-up current source of
3 mA
| | capacitive load from 10 pF to 100pF 10 40  ns
capacitive load of 400 pF'*! 20 80 ns
bicy fall ime of SCLH signal output fall time (currenl-source enabled)
with an external pull-up current source of
3 mA
| | capacitive load from 10 pF to 100 pF 10 40 ns
capacitive load of 400 pF'™! 20 80 ns
bpa fall ime of SDAH signal capacitive load from 10 pF to 100 pF 10 80 ns
capacitive load of 400 pF®! 20 160 ns
tsp pulse width of spikes that must be  SDAH and SCLH 0 10 ns
suppressed by the input filter
| input current each /O pin input voltage between 0.1Vpp and . 10 pA
0.9Vpp
Ci capacitance for each /O pin'® N 10 pF
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