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6600 ION NVMe SSD Series Technical

Product Specification

Features

Micron®G9 QLC NAND Flash

PCI Express Genb single port (x4) and dual port (2x2

for E3.S and E3.L)

-U.2,E3S1T, E3.L1T

NVM Express

- NVMe 2.0e base specification

- NVMe-MI 2.0 specification

- NVMe 1.0e NVMe Command Set specification

- Number of namespaces supported: 512

- Weighted round robin with urgent arbitration
supported

OCP 2.6 Datacenter NVMe SSD specification

TCG Storage Security Subsystem Class: Opal Rev

2.02

Capacity (unformatted)

- U.2:30.72TB, 61.44TB, 122.88TB, 245.76TB

- E3.S1T: 30.72TB, 61.44TB, 122.88TB

- E3.L1T: 245.76TB

Endurance: Total bytes written (TBW)

- Up to 448,000TB at 100% 128KB sequential writes

- Up to 134,000TB at 100% 16KB random writes

- Up to 33,000TB at 100% 4KB random writes

Enterprise sector size support = 512 and 4096-byte

sector size (configurable)

Security

- Digitally signed firmware (186-5)

- FIPS 140-3 L2 certifiable

- Self-encrypting drive (SED) SKUs

Surprise insertion/surprise removal (SISR) and hot-

plug capable

Self-monitoring, analysis, and reporting technology

(SMART)

Field-upgradeable firmware with support for

activate without reset

Performance!

- Sequential 128KB READ: Up to 14,000 MB/s

- Sequential 128KB WRITE: Up to 3000 MB/s

- Random 4KB READ: Up to 2000 KIOPS

- Random 4KB WRITE: Up to 42 KIOPS

Latency? 3

- READ (TYP): 100us

- WRITE (TYP): 20us

Reliability

- MTTF: 2.0M hours @ 0-55°C and 2.5M hours @
0-50°C*

- Static and dynamic wear leveling

- Uncorrectable bit error rate (UBER): <1 sector per
10'® bits read

- OCP 2.6-compliant end-to-end data protection

- Enterprise power-loss protection

Operating temperature®

- Commercial (0°C to +70°C)

Form factor

- U.2:69.85x100.45 x 15.00mm

- EDSFF E3.S 1T: 76.00x 112.75 x 7.5mm

- EDSFFE3.L1T: 76.00x 142.2 x 7.5mm

Electrical specification

- U.2/E3.S1T/E3.L 1T power supply: 12V +10%

- U.2/E3.S 1T/E3.L 1T AUX supply: 3.3V
+10%/-15%

Notes: 1. Steady state as defined by SNIA Solid State

Storage Performance Test Specification Enterprise
v1.1

2. 4KB, queue depth 1 transfers used for READ/
WRITE latency values

3. TYP: Median, 50th percentile

4. Product achieves MTTF based on population
statistics not relevant to individual units

5. Temperature measured by SMART

For additional technical and warranty information, contact your Micron sales representative.
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Part Numbering Information

Micron 6600 ION SSDs are available in different configurations and capacities. The chart below is a
comprehensive list of options; not all options listed can be combined to define an offered product. Visit
www.micron.com for a list of valid part numbers.

Figure 1: Part Number Chart

MT FD L AL30T7 Q HF-1 BQ 1 J AB YY ES
Micron Technology Production Status
Blank = Production
Product Family ES = Engineering sample
FD = Flash drive .
Customer Designator
Drive Interface YY = Standard
L = PCle Gen5
Feature Set
Drive Form Factor AB = Standard
_ FC = FIPS 140-3-certifiable
AL=U.2 15mm + TAA compliant
BQ =E3.S 1T 7.5mm
BX =E3.L 1T 7.5mm
Extended Firmware Feature
Drive Capacity J = OCP 2.6 (non-SED)
30T7 = 30.72TB D = OCP 2.6 + SED (TCG Opal)
6174 = 61.44T8 Default Sector Size
12278 = 122.88TB 1=512 byte
245T7 = 245.76TB 4 = 4096 byte
NéND Flash Type NAND Flash Component
Q=0LC BQ = 2048Gb, QLC
Product Family BOM Revision
HF = 6600 ION For example:

1 = 1st generation
2 = 2nd generation
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Important Notes and Warnings

Micron Technology, Inc. ("Micron") reserves the right to make changes to information published in this
document, including without limitation specifications and product descriptions. This document supersedes and
replaces all information supplied prior to the publication hereof. You may not rely on any information set forth in
this document if you obtain the product described herein from any unauthorized distributor or other source not
authorized by Micron.

Automotive Applications. Products are not designed or intended for use in automotive applications unless
specifically designated by Micron as automotive-grade by their respective data sheets. Distributor and customer/
distributor shall assume the sole risk and liability for and shall indemnify and hold Micron harmless against

all claims, costs, damages, and expenses and reasonable attorneys' fees arising out of, directly or indirectly,

any claim of product liability, personal injury, death, or property damage resulting directly or indirectly from

any use of non-automotive-grade products in automotive applications. Customer/distributor shall ensure that
the terms and conditions of sale between customer/distributor and any customer of distributor/customer (1)
state that Micron products are not designed or intended for use in automotive applications unless specifically
designated by Micron as automotive-grade by their respective data sheets and (2) require such customer of
distributor/customer to indemnify and hold Micron harmless against all claims, costs, damages, and expenses
and reasonable attorneys' fees arising out of, directly or indirectly, any claim of product liability, personal injury,
death, or property damage resulting from any use of non-automotive-grade products in automotive applications.

Critical Applications. Products are not authorized for use in applications in which failure of the Micron
component could result, directly or indirectly in death, personal injury, or severe property or environmental
damage ("Critical Applications"). Customer must protect against death, personal injury, and severe property
and environmental damage by incorporating safety design measures into customer's applications to ensure that
failure of the Micron component will not result in such harms. Should customer or distributor purchase, use,
or sell any Micron component for any critical application, customer and distributor shall indemnify and hold
harmless Micron and its subsidiaries, subcontractors, and affiliates and the directors, officers, and employees
of each against all claims, costs, damages, and expenses and reasonable attorneys' fees arising out of, directly
or indirectly, any claim of product liability, personal injury, or death arising in any way out of such critical
application, whether or not Micron or its subsidiaries, subcontractors, or affiliates were negligent in the design,
manufacture, or warning of the Micron product.

Customer Responsibility. Customers are responsible for the design, manufacture, and operation of their
systems, applications, and products using Micron products. ALL SEMICONDUCTOR PRODUCTS HAVE
INHERENT FAILURE RATES AND LIMITED USEFUL LIVES. IT IS THE CUSTOMER'S SOLE RESPONSIBILITY

TO DETERMINE WHETHER THE MICRON PRODUCT IS SUITABLE AND FIT FOR THE CUSTOMER'S SYSTEM,
APPLICATION, OR PRODUCT. Customers must ensure that adequate design, manufacturing, and operating
safeguards are included in customer's applications and products to eliminate the risk that personal injury, death,
or severe property or environmental damages will result from failure of any semiconductor component.

Limited Warranty. In no event shall Micron be liable for any indirect, incidental, punitive, special or
consequential damages (including without limitation lost profits, lost savings, business interruption, costs
related to the removal or replacement of any products or rework charges) whether or not such damages are
based on tort, warranty, breach of contract or other legal theory, unless explicitly stated in a written agreement
executed by Micron's duly authorized representative.
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Performance

Measured performance can vary for a number of reasons. The major factors affecting drive

performance are the capacity of the drive and the interface of the host. Additionally, overall system
performance can affect the measured drive performance. When comparing drives, it is recommended
that all system variables are the same, and only the drive being tested varies.

Performance numbers will vary depending on the host system configuration.

Table 1: Drive Performance (Unconstrained)

Performance by SKU 30.72TB 61.44TB 122.88TB 245.76TB Unit
Sequential Read 14,000 14,000 14,000 13,700 MB/s
(128KB transfer) [y e 2700 2900 3000 3000
Random Read 2600 2000 2000 1780 KIOPS
(ak transfer) Write 110 40 42 42
70/30 370 - - -
Read/ Write
Random Write 27 40 42 42 KIOPS
(16k transfer) 7030 - 140 140 140
Read/ Write
Latency Read 100 100 100 108 ys
(TYP)
Write 15 20 20 15
(TYP)
Read(99%) 100 110 110 110
Write (99%) 15 80 80 80
Table 2: 30.72TB Performance by Power State
Performance Estimates for e LU e S U 14W e
All 30.72TB by NVMe Power PS1
State (Default) PS2 PS3 PS4 PS5 PS6 PS7 Unit
Sequential Read 14,000 12,000 10,000 8000 6800 6100 4200 MB/s
(128KB transfer) - Iy 7o 2700 2300 1900 1600 1400 1200 850
Random Read 2600 1800 1400 1150 1000 900 640 KIOPS
(4KB transfen) Iy ite 110 105 95 80 70 60 42
70/30 370 325 260 210 190 165 115
Read/Write
Table 3: 61.44TB Performance by Power State
25W 20W 18W 16W 15W 14w 12w
Performance Estimates for All PS1
61.44TB by NVMe Power State | (Default) PS2 PS3 PS4 PS5 PS6 PS7 Unit
Sequential Read 14,000 8600 7200 6500 5800 4400 3000 MB/s
(128KB transfer) [y e 3000 2100 1750 1500 1350 1150 700
Random Read 2000 1420 1175 1050 925 775 525 KIOPS
(4KB transfer) Write 40 31 25 22 19 16 10
70/30 Read/ 135 90 75 65 58 50 32
Write
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Table 4: 122.88TB Performance by Power State
25W 20W 18W 16W 15W 14W 12w
Performance Estimates for All PS1
122.88TB by NVMe Power State | (Default) PS2 PS3 PS4 PS5 PS6 PS7 Unit
Sequential Read 14,000 8600 7200 5800 5800 4400 3000 MB/s
(128KB transfer) Iy 3000 2200 1800 1400 1400 1150 700
Random Read 2000 1420 1175 925 925 775 525 KIOPS
(4KB transfer) Write 42 33 27 21 21 17 10
70/30 Read/ 140 95 82 64 64 55 35
Write
Table 5: 245.76TB Performance by Power State
Performance Estimates for 30w 25W 20w 18W 16W 15W 14W 12w
All 245.76TB by NVMe Power
State PSO PS1 PS2 PS3 PS4 PS5 PS6 PS7 Unit
Sequential Read 13,700 11,300 7900 6700 5400 4150 4150 2100 MB/s
(128KB transfer) [y e 3000 2400 1750 1500 1100 950 900 224
Random Read 800 700 500 400 350 250 250 250 KIOPS
(16KB transfer)  ['\y e 42 42 30 26 20 16 16 4
70/30 Read/ 168 125 90 80 60 50 50 11
Write

Notes: 1. Performance values measured under the following conditions:

e Steady state as defined by SNIA Solid State Storage Performance Test Specification Enterprise v1.1

4KB sector size

e Drive write cache enabled

iodepth = 32)
e Random READ workloads measured using FIO with a queue depth of 512 (humjobs = 16 and iodepth = 32)

NVMe power state 1 for 30.72TB, 61.44TB, and 122.88TB. NVMe power state 0 for 245.76TB
Sequential READ and WRITE workloads measured using FIO with a queue depth of 32 (numjobs = 1 and

e Random WRITE workloads measured using FIO with a queue depth of 512 (numjobs = 16 and iodepth = 32)

2. Performance values measured with the following system configuration:

e Asus ROG MAXIMUS 72790 Motherboard
e 12th Gen Intel @ Core™ j7-12700K

e 2-32GB DIMM = 64GB DDR5 @ 4800 MHz
3. Latency values measured under the following configuration:

e Random workloads using FIO with 4KB transfers and a queue depth of 1 (numjobs = 1 and iodepth = 1)

e TYP = median, 50th percentile

4. System variations will affect measured results.
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Endurance

SSD endurance is dependent on many factors, including: usage conditions applied to the drive, drive
performance and capacity, formatted sector size.

Lifetime estimates for the device are shown in the following tables in total bytes written.

Table 6: Estimated Endurance - Total Bytes Written (TBW)

Estimated Endurance TBW in PB
6600 ION Capacity 30.72TB 61.44TB 122.88TB 245.76TB
100% 128KB Sequential Writes 56,000 112,000 224,000 448,000
100% 16KB Random Writes 16,000 33,000 67,000 134,000
100% 8KB Random Writes 16,000 16,000 33,000 67,000
100% 4KB Random Writes 16,000 8,000 16,000 33,000
JESD219A Workload Mix 16,000 13,000 26,000 53,000
Table 7: Estimated Endurance - Terabytes Written per Day (TBWPD) for Five Years
Estimated Endurance TBWPD for Five Years
6600 ION Capacity 30.72TB 61.44TB 122.88TB 245.76TB
100% 128KB Sequential Writes 30.72 61.44 122.88 245.76
100% 16KB Random Writes 9.22 18.43 36.86 73.73
100% 8KB Random Writes 9.22 9.22 18.43 36.86
100% 4KB Random Writes 9.22 4.61 9.22 18.43
JESD219A Workload Mix 9.22 7.37 14.75 29.49
Table 8: Estimated Endurance - Drive Writes per Day (DWPD) for Five Years
Estimated Endurance DWPD for Five Years
6600 ION Capacity 30.72TB 61.44TB 122.88TB 245.76TB
100% 128KB Sequential Writes 1 1 1 1
100% 16KB Random Writes 0.3 0.3 0.3 0.3
100% 8KB Random Writes 0.3 0.15 0.15 0.15
100% 4KB Random Writes 0.3 0.075 0.075 0.075
JESD219A Workload Mix 0.3 0.12 0.12 0.12

Notes: 1.

w

Values represent the theoretical maximum endurance for the given transfer size and type. Actual lifetime will

vary by workload. Refer to Percentage Used in the SMART/Health Information (Log Identifier 02h) to check the
device life used.

. All values provided are for reference only and are not warrantied values. For warranty information, visit https://

www.micron.com/sales-support/sales/returns-and-warranties/enterprise-ssd-warranty.

. 1TB = 1,000,000,000,000 bytes; 1GB = 1,000,000,000 bytes.
. All random transfers are aligned to drive boundary.
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Electrical Characteristics

Environmental conditions beyond those listed may cause permanent damage to the device. This is
a stress rating only, and functional operation of the device at these or any other conditions above
those indicated in the operational sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect reliability.

Table 9: Maximum Power Consumption

User Capacity 30.72TB 61.44TB 122.88TB | 245.76TB | Unit Notes
128KB Sequential Read (Average) <17 <20 <20 <21 w 1,2, 4
128KB Sequential Write (Average) <23 <25 <25 <30 w 1,2, 4
4KB Random Read (Maximum Average) <24 <20 <21 <21 w 1,2, 4
4KB Random Write (Maximum Average) <21 <23 <24 <25 w 1,2,4
4KB 70/30 Random Read/Write (Average) <23 <25 <25 <27 w 1,2, 4
Idle (Average) <5 <5 <5 <5 w 1,2,3,4

Notes: 1. Power limiting is configured through Set/Get Features Power Management.
2. Power consumption measurements are for reference only; actual workload power consumption will vary.
3. Reported idle power values are in L1 ASPM for lowest power state.
4. 30.72TB, 61.44TB, 122.88TB measured in Power State 1. 245.76TB measured in Power State 0.

Table 10: Operating Voltage - U.2 and EDSFF

Power Rail Electrical Parameter Value
12V Operating Voltage 12 Vdc (x10%)
MIN/MAX Rise Time 1ms/100ms
Fall Time <5s
MIN Power-off Time 50ms
Inrush Current, Cold Start (Typical Peak) <=122.88TB: 2.0A
245.76TB: 3.0A
Inrush Current, Hot Plug (Typical Peak) 3.125A
Maximum Operating Current U.2: 4.5A
E3.S 1T, and E3.L 1T: 3.125A
Over Current Limit 6.0A
Over Voltage Limit 15Vdc (x10%)
3.3 Vaux Operating Voltage U.2, E3.5 1T, E3.L 1T: 3.3 Vdc (+10%/
+15%)
MIN/MAX Rise Time 1ms/50ms
MIN/MAX Fall Time 1ms/5s
Maximum Operating Current 4mA

Table 11: Shock and Vibration

Parameter/Condition Specification
Non-operating shock 1500G @ 0.5ms half-sine (U.2, E3.S 1T, and E3.L 1T)
Non-operating vibration 3.13 Ggpps 5-800-5Hz (U.2, E3.5 1T, and E3.L 1T)

Note: 1. Shock and vibration ratings refer to the ability to withstand stress events only. Prolonged or repeated exposure
to conditions listed or greater stresses may result in permanent damage to the device. Functional operation of
the device under these conditions is not implied. See warranty for more information.
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Physical Configuration

U.2 15mm Enterprise PCle (SFF-8201 and SFF-8639)

Figure 2: U.2 15mm 31.72TB and 61.44TB Nominal Dimensions
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Figure 3: U.2 15mm 122.88TB and 245.76TB
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2. Mounting Hole Specifications: Screw: M3 x 0.5 with a maximum of 3mm encroachment into the SSD Torque:
Maximum of 4 in-lbs @ <1000 rpm with an actuation style lever
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Table 12: U.2 15mm Enterprise PCle Dimensions

Form Factor Width Length Height Unit
U.2 15mm 69.85 100.45 15.00 mm

Note: 1. Dimension values per SFF-8201 Revision 3.4 and SFF-8639 Revision 5.0 Ver. 1.0.

Table 13: U.2 15mm Enterprise PCle Maximum Weights

Form Factor 30.72TB 61.44TB 122.88TB 245.76T1B Unit
U.2 15mm 198 198 170 178 g
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E3.S 1T 7.5mm Enterprise PCle x4 (SFF-TA-1008)

Figure 4: E3.S 1T 7.5mm Nominal Dimensions
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Notes: 1. All dimensions are in millimeters.
2. Mounting hole specifications: Screw: M3 x 0.5 with a maximum of 3.5mm encroachment into the SSD torque:
maximum of 4 in-lbs @ <1000 rpm with an actuation style lever.
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Table 14: E3.S 1T 7.5mm Enterprise PCle x4 Dimensions

Form Factor Width Length Height Unit

E3.S1T 7.5mm 76.00 112.75 7.50 mm

Note: 1. Dimension values per SFF-TA-1008 Revision 2.1.
Table 15: E3.S 1T 7.5mm Enterprise PCle Maximum Weights

Form Factor 30.72TB 61.44TB 122.88TB Unit
E3.S1T 7.5mm 110 110 125 g
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E3.L 1T 7.5mm Enterprise PCle x4 (SFF-TA-1008)

Figure 5: E3.L 1T 7.5mm Nominal Dimensions
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Notes: 1. All dimensions are in millimeters.
2. Mounting hole specifications: Screw: M3 x 0.5 with a maximum of 3.5mm encroachment into the SSD torque:
maximum of 4 in-lbs @ <1000 rpm with an actuation style lever.
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Table 16: E3.L 1T 7.5mm Enterprise PCle x4 Dimensions

Form Factor Width Length Height Unit
E3.L1T 7.5mm 76.00 142.20 7.50 mm

Note: 1. Dimension values per SFF-TA-1008 Revision 2.1.

Table 17: E3.L 1T 7.5mm Enterprise PCle Maximum Weights

Form Factor 245.76TB Unit
E3.L1T 7.5mm 156 g
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Compliance
Micron SSDs comply with the following:

Micron Green Standard
Built with sulfur-resistant resistors
CE (Europe): EN55032, EN55035 Class A, RoHS
FCC: CFR Title 47, Part 15, Class A
UL/cUL: approval to UL 62368-1
BSMI (Taiwan): approval to CNS 15663, CNS 15936 Class A
RCM (Australia, New Zealand): AS/NZS CISPR32 Class A
KC RRL (Korea): approval to KS C 9832 Class A, KS C 9835 Class A
A=g 7|7 0| 7|7|= 718822 HAI A SEEZT 7|7|2M A

bl

o
(P88 BESH77]) XYoME 22 ZEXFM AR = AFLICH

W.E.E.E.: Compliance with EU WEEE directive 2012/19/EC. Additional obligations may apply to
customers who place these products in the markets where WEEE is enforced.
TUV (Germany): approval to EN62368
Vccr (Japan): CISPR 32 Class A

ZDIRET, 7T ABREINEE T, ZORET FERE THEMAT52L%2H

BELTWET R, COEBRTVFROTLEVar ZEMIGIBEL UERShD L,
ZERELSISEITIENHVET,

BRFA RS> TELWBYRNELTFIY,

VCCI—A

IC (Canada): ICES-003 Class A
- This Class A digital apparatus complies with Canadian ICES-003.
- Cet appareil numérique de la classe A est conforme a la norme NMB-003 du Canada.

Morocco: EN55032, EN55035 Class A
UKCA (UK): SI12016/1091 Class A and SI2012/3032 RoHS
UkrSEPRO (Ukraine): EN55032/55035 Class A, IEC62368/EN62368, RoHS (Resolution 2017 No. 139)

S
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FCC Rules

This equipment has been tested and found to comply with the limits for a Class A digital device,
pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection
against harmful interference when the equipment is operated in a commercial environment. This
equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in
accordance with the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interference in which case
the user will be required to correct the interference at his own expense.

¢ Reorient or relocate the receiving antenna.

* Increase the separation between the equipment and the receiver.

¢ Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

¢ Consult the dealer or an experienced radio/ TV technician for help.
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