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IPMI Introduction
Intelligent Platform Management Interface (IPMI) is an open standard that defines common interfaces for remote health monitoring, logging, and control of server, networking and telecommunications platforms. IPMI is designed to allow enterprise-class high-availability systems to be managed remotely independent of the operating system and even if system is down. It is extensible, scalable, and allows interoperability between vendors. Promoted by Intel, HP, Dell, and NEC, IPMI has an ever growing list of adopters.

The block diagram shown in Figure 1 is from the IPMI specification available at Intel’s IPMI web site [1]. The Baseboard Management Controller (BMC) is the key “intelligence” within the IPMI architecture. It connects to various “sensors and control circuitry”, provides an interface to the host system, and other interfaces by which the BMC communicates with the outside world. The “sensor and control circuitry” encompasses many parameters related to the power sub-system of the platform such as voltages, currents, temperatures, fan status, power supply status, and power supply reset actuation.
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Figure 1. IPMI Block Diagram.
Z-One™ Digital Power
The Z-One™ family of products from Power-One includes digital Point-Of-Load converters (POLs) and Digital Power Managers (DPMs) [2]. These products provide a complete hardware solution for implementing a Digital Intermediate Bus Architecture (IBA) power system that includes multiple Point-Of-Load converter modules. As shown in Figure 2, a DPM can connect to up to 32 POLs via the Sync/Data line and can connect to the host system or PC-based Graphical User Interface (GUI) via an I2C bus [3]. The I2C bus is used for programming, controlling, and monitoring the Z-One™ system. Parameters such as output voltages, sequencing and tracking, and protections are all configurable via the GUI. Voltage, current, temperature, and status monitoring are available over the I2C bus as well. Monitoring and control of 4 auxiliary devices such as LDOs or VRMs is also supported.
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Figure 2. Z-One™ Digital Power System.

The programmable features of the Z-One™ system allow one to easily implement the complex power subsystem requirements found in modern server applications and the monitoring and control features of the Z-One™ solution map nicely into the IPMI requirements. Thus Z-One™ products are an excellent choice as the foundation of an intelligent power sub-system that supports IPMI. 

While not required for basic operation, high-end Z-One™ applications can use a service processor to tap into the monitoring and control features while the system is operational. The service processor is typically an inexpensive microcontroller that is programmed to communicate with the DPM via I2C to issue the desired queries and commands, then format and transfer the results.

In the scheme of IPMI, the service processor is the BMC which utilizes the I2C bus over which the IPMI message protocols are implemented. Once the IPMI protocols are used, the I2C bus is dubbed an Intelligent Platform Management Bus (IPMB). In addition to supporting the IPMI messaging protocols, the IPMB is allowed to communicate with other non-IPMI devices supporting their own I2C protocols. This makes the IPMB very flexible and supportive of devices such as I2C memory and sensors. The DPM of a Z-One™ system can be thought of as providing an array of sensors and controls available via the I2C bus. With Z-One™, monitoring and control are included in the POLs and DPM whereas with analog power solutions, all the monitoring and control circuitry has to be added externally.
Z-One™ IPMI Solution
Figure 3 shows a diagram of a Z-One™ based IPMI implementation. The Z-One™ DPM and POLs provide the digital power sub-system hardware and support monitoring and control while the BMC implements the standard IPMI messaging protocols and required external communication interfaces. The Z-One™ solution was designed to support a wide range of power applications and includes native I2C commands to supports it’s programming and monitoring functions. The BMC essentially forms a bridge between the external communication buses and the DPM. The design is partitioned to take advantage of the features of Z-One™ while offloading the application specific message formatting and external communication tasks to the BMC which forms bridges to any applicable industry standard communication interface desired.
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Figure 3. IPMI Implementation Diagram.
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