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1. SAS vs. SATA
SAS Advantages

•  12 Gbit/s per port

•  Dual port disks

•  Hot-swap certified

•  Long cable lengths (10m+)

•  Enterprise reliability

•  SAS expander for 24-100+ disks

SATA Advantages
•  Cheaper per disk

•  Larger selection (consumer disks)

•  SATA DOM for boot

•  4.0 TB+ consumer NAS disks

2. Recommended HBAs
Recommended HBAs

Broadcom 9300-8i: 12G SAS3, IT firmware, 8 internal ports

Broadcom 9400-8i: 12G SAS3, IT-Firmware, PCIe 3.0/4.0

Broadcom 9600-16i: 24G SAS4, latest generation

LSI 9207-8i: Older, very affordable, stable

Important: IT firmware (not IR/RAID). ZFS requires direct disk access without hardware RAID layer.

3. SAS Expanders
SAS expanders allow connecting 24 to 100+ disks to one HBA:

LSI SAS2X28: 28-port expander, recommended

Molex/CSE-90185: For large JBOD enclosures

Napp-it Enclosure Maps: Shows physical slot positions in web-GUI

4. Benchmarks
Measurements SAS 15K

12x SAS 15K in RAIDZ2

Sequential Read: 2.4 GB/s

Sequential Write: 1.8 GB/s

4K Random Read IOPS: 45.000

Latenz (p99): < 2ms


