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Collateral references

• S. Williams, D. Stolitzka and C. Laney,
“SMBus 2.0 Released”, IDF August 2000

• T. Slaight, “SMBus and I2C
Interoperability”, Intel Corp., Dec 2001

• SMBus Specification, ver. 2.0
• SMBus website: http://www.smbus.org

• SMBus ECN to PCI 2.2 Specification
• PCI SIG website: http://www.pcisig.com
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Battery

DIMM

Mixing SMBus and I2C devices,
can I get in trouble?

• SMBus layers used
throughout system

• Designers mix-in I2C
due to availability

• DC electrical level
incompatibilities and
AC timeout issues
will arise!

SMBus
Host controller

Temp/fan

EEPROM

DIMM

PCI A

PCI B

Battery

Charger

SMBus SMBus ≠≠ I I22CC
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DC parameters matter
VDD = 3.3V ± 10%

0.89V0.89V

2.54V2.54V

VOL @ 4mA (SMBus high power)                                0.4               V
ILEAK             (SMBus high power)                                10                µA
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AC timing and timeouts matter

• AC timing differences affect component selection

• SMBus uses bus timeouts; I2C has no timeouts and no
minimum data rate

 
  II22CC  SSMMBBuuss  

TTHHDD;;  DDAATT  00  nnss  330000  nnSS  
RRIISSEE  TTIIMMEE  11000000  nnss  ffrroomm  00..8899VV  ttoo  22..5544VV  11000000  nnss  ffrroomm  00..6655VV  ttoo  22..2255VV  
FFAALLLL  TTIIMMEE**  oouuttppuutt  ssttaaggee::  

225500  nnss  ffrroomm  22..5544VV  ttoo  00..8899VV  
330000  nnss  ffrroomm  22..2255VV  ttoo  00..6655VV  
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SMBusSMBus
HostHost

Slave

M/B sensor
or EEPROM

What if the bus is stuck?

• Host detects timeout
• Watch for slave timeout
• Send Stop condition

• Is the bus clear or at idle?
• if SMBDAT (SDA) is low, the

answer is no
• A robust host will clock the bus

until SMBDAT returns to high
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Designing for interoperability
• Host controllers could support dual protocol operation

• Sink IOL > 4mA
• Output I2C ‘1’ and SMBus ‘0’ levels.
• Accept SMBus ‘1’ and I2C ‘0’ levels.
• Output data with SMBus hold time
• Accept data with I2C hold time
• Watch for mid-byte start and stop conditions
• Host monitors and proxies for device timeouts & clears the bus
• Using the packet error checking will help robustness

• Mixing I2C and SMBus masters can be problematic
• I2C Master-write timing can potentially cause problems with

arbitration



Power IC’s for portables

                                                                                                 

ADP33XXADP33XX
 LDO LDO

ADP3422/3415ADP3422/3415
ADP3203/ADP3204/3415ADP3203/ADP3204/3415

CPU Core PowerCPU Core Power

ADP3801/02/10/11ADP3801/02/10/11
Battery ChargerBattery Charger

ADP3806ADP3806

ADP3025ADP3025
ADP3022ADP3022

Main/SystemMain/System
DC/DCDC/DC

ADP3605ADP3605
HDDHDD

AGPAGP

HUB/PCCARDHUB/PCCARD

VID

Memory
DDR

RTC

IntelIntel  MobileMobile
ProcessorsProcessors

ADP330X, ADP3610/11ADP330X, ADP3610/11
LCD Driver PSLCD Driver PS

+12+12
+ 5+ 5
3.33.3
2.52.5
1.81.8
1.51.5

1.251.25
1.21.2
0.80.8

BatteryBatteryBattery



New ADP3806 battery charger

• Accurate to meet SBC spec
• ±0.4% at 25°C
• ±0.75% from 0°C to 85°C

• Fast
• 500KHz switcher
• small inductors

• Flexible
• fixed output for 3 or 4 Li+ cells
• variable output versions

• Safe
• Rail-to-rail current sensing

SMBusSMBus
HostHost

chargercharger
ADP3806ADP3806

batterybattery

powerpower
sourcesource

1

2

SMBus


