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BriPower EXDA & ZGX System Configuration Guide:

Optimizing High-Precision Power Amplification

Executive Overview: The ZGX-EXDA Ecosystem

The EXDA (Analog & Digital 10 Extension Box) is a transformative _

Figure 1 EXDA Front Panel

interface that evolves the BriPower ZGX Series from a standard

programmable power source into a high-speed linear signal ampli-

fier. By serving as the high-fidelity link between digital control en-

vironments and physical power delivery, the EXDA allows the ZGX

system to operate as a sophisticated Power Hardware-in-the-Loop Figure 2 EXDA Rear Panel

(PHIL) interface.

Crucially, this integration unlocks the ZGX’s four-quadrant operation capabilities, allowing the system to dynamically

source and sink power with the precision required for grid simulation and motor drive emulation. The EXDA-ZGX

ecosystem is defined by three core value propositions:

o Ultra-Low Latency:

A 20ps end-to-end signal transmission delay (in PHIL mode) ensures the simulation stability required for high-bandwidth

closed-loop testing.

. Fixed-Gain Precision:

The system utilizes hard-coded physical conversion ratios rather than variable percentage-based mapping, ensuring con-

sistent control logic across all power ranges.

o Customizable Control Logic:

Reserved digital and communication pathways provide a "private customization" hub for researchers to implement be-

spoke interlocking and synchronization protocols.

The physical integration of these units creates a robust, industrial-grade "Signal Conditioning Layer" capable of handling

the most demanding high-precision power applications.
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Hardware Integration and Physical Connectivity

Proper physical setup is paramount to maintaining signal integrity and electrical isolation between high-power ZGX out-
puts and sensitive control electronics. The EXDA acts as the bridge, isolating the host unit while providing the high-speed

connectivity required for real-time simulation.

Connectivity Requirements

The following hardware specifications must be adhered to for optimal system performance:

e Auxiliary Power Supply:

The EXDA requires an independent single-phase 220V AC power supply, separate from the ZGX main power input.

e Host Communication:

A dedicated fiber optic link provides high-speed data transfer and total electrical isolation from the ZGX host. BriPower

provides the necessary fiber optic and input cables by default.
e  Signal Conditioning Layer (SMA):
All analog signal paths utilize SMA female connectors. These include an integrated locking mechanism (anti-detachment

design) to ensure reliable connectivity in high-vibration environments or long-term automated testing where cable creep

could lead to failure.

e  Standard Cabling:
BriPower provides 1m coaxial cables for all SMA connections, ensuring users have the necessary shielded leads for stan-

dard laboratory setups.
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Figure 3 Input and Connection to ZGX

Hot Plugging Prohibited:
To prevent permanent damage to the EXDA or the Device Under Test (DUT), SMA connectors must never be connected or
disconnected while the system is energized. Always follow a strict power-down sequence before modifying any physical

signal connections.
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High-Precision Analog Input (Al) Configuration

The EXDA utilizes a "Fixed Gain" philosophy for its 8 analog input channels. Unlike traditional systems that map signals

based on a percentage of full-scale range, the EXDA uses hard-coded conversion ratios. This ensures that 1V of input al-
ways carries a specific physical meaning in Volts or Amps, regardless of the power range selected, simplifying external

control model development.
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Figure 4 Analog Input Connectors

Phase Mapping and Control Ratios

For three-phase systems, the input mapping is strictly defined: All, Al2, and Al3 are mapped to Phases A, B, and C

respectively. The system accepts +10V peak signals with a 500kHz sampling rate.

Conversion Ratio (Gain) Application Note

Voltage Output (CV) 66.5 V/V 1V input command = 66.5V ZGX output

Current Output (CC) 10 A/V 1V input command = 10A ZGX output

PHIL Performance Dynamics

The system's PHIL capability is anchored by a 20us end-to-end latency and a 10kHz small-signal bandwidth. This allows the

ZGX-EXDA ecosystem to replicate high-frequency transients and complex harmonic distortions with industrial-grade fi-

delity, enabling the power supply to reproduce voltage or current waveforms in real-time based on external simulator
commands.
Real-Time Monitoring via Analog Output (AO)

Real-time waveform monitoring is critical for data acquisition (DAQ) and deep-dive analysis via oscilloscopes. The EXDA

provides 4 analog output channels capable of mirroring phase voltages or currents.
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Configuration Note

The user must specify the four desired parameters (e.g., Phase A Voltage, Phase B Voltage, Phase C Voltage, and Phase A

Current) to BriPower at the time of order to ensure the hardware is mapped correctly for the intended application.
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Figure 5 Analog Output Connectors

Monitor Scaling Ratios
The feedback signals are attenuated according to the following fixed ratios:
e Voltage Monitor: 0.0149 V/V (1V ZGX Output = 0.0149V AO signal)

e Current Monitor: 0.1 V/A (1A ZGX Output = 0.1V AO signal)

The Open Integration Hub: Customizable Digital & Comm Resources

The EXDA features several "Reserved" interfaces rebranded as Open Customizable Resources, offering a hub for

specialized system integration.

User-Defined Digital I/0 (4 In / 4 Out)
These 0-5V interfaces support bespoke logic for specialized testing, such as External Emergency Stop (Interlock) integra-

tion, PLC handshaking for automated lines, or synchronization pulses for measurement hardware.

Extensible Communication Center

The unit separates host communication from user-available ports to ensure system stability:

e COM Ports: COM1 is dedicated to the ZGX host communication; COM2 is a reserved resource for custom serial

protocols.

e LAN Ports: LAN1 is utilized for the primary host connection, while LAN2 and LAN3 remain reserved for custom

Modbus variants or TCP/UDP-based remote control.

To unlock the full potential of these reserved resources, users should engage with BriPower engineering for firmware-level

logic development tailored to specific project requirements.


seren
图章


BriPower

Comprehensive Technical Specification Summary

Ensuring long-term reliability requires strict adherence to the electrical and mechanical limits of the EXDA interface.

Sampling Rate

Small-Signal Bandwidth

End-to-End Latency
Analog Signal Range
Digital I/0O Range
Interface Type
Isolation
Auxiliary Power Supply
Physical Dimensions

Operating Temperature

500kHz
10kHz
~20us (PHIL Mode)
+10V Peak
0-5Vv
SMA Female with locking mechanism
Fully isolated from ZGX output and chassis ground
Independent 220V AC (Single Phase)
440 * 670 * 178 mm (W * D * H)

0°Cto 40°C

By combining the robust, four-quadrant power capabilities of the ZGX Series with the high-speed signal conditioning of the

EXDA, BriPower provides an industrial-grade solution for the most advanced frontiers of power electronics research.
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