
www.synaptics.com | Copyright © 2025 Synaptics Incorporated. All Rights Reserved. | PN: 506-001604-01  Rev C   

 

Application Note 
 

Astra™ Machina SL-Series Power 
Consumption for Typical Use Case 
Configurations 

Abstract: This document summarizes power consumption across typical use 
case configurations for the Astra Machina Evaluation System, with SL1680, 
SL1640 and SL1620 SoCs
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1. Introduction 
The Synaptics Astra SL-Series of embedded processors are highly integrated AI-Native Linux® and 
Android™ SoCs optimized for consumer, enterprise and industrial IoT workloads with hardware 
accelerators for multimodal edge inferencing, security, video, graphics, and audio. 

This document focuses on the Astra Machina edge AI evaluation system, and covers the SL1600 
Series SoCs (SL1680, SL1640, and SL1620). 

1.1. Typical Power Consumption: SL1680, SL1640 & SL1620 
In practical applications, when Dynamic Voltage Frequency Scaling (DVFS) is implemented, the 
software works alongside the hardware to automatically adjust voltage and frequency values 
according to the specific use case requirements. Therefore, the overall system power consumption 
depends on both software optimization and how the system hardware is implemented. 

1.1. Power Measurement Conditions  
• CPU @ 1.8GHz for all of the testing cases. 

o DVFS: Dynamic Voltage/Frequency Scaling 
o WFI: Wake From Interrupt 
o WOL: Wake On Lan 
o BT: Bluetooth 
o GE: Gigabit Ethernet 
o CEC: Consumer Electronics Control  

• DRAM Configuration 
o SL1680: Micron 16Gb x32 4266 LP4: MT53E512M32D1ZW-046 WT:B x2 
o SL1640: Micron 32Gb x32 4266 LP4: MT53E1G32D2FW-046 WT:C 
o SL1620: Samsung 8Gb x16 2666 DDR4: K4A8G165WC-BCTD x2 

• Wakeup Mode: 
o Mode A: IR/Ethernet/Timer/CEC/BT/WIFI/ 
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1.1.1. SL1680 Power Consumption Measurement Conditions & Results 

Table 1.  SL1680 Power Consumption Measurement Conditions 

Item Power Mode SM CORE CPU 
Video Display /GPU 

(on for display) 
NPU 

Audio DSP 
/ Codec 

DDR 
Wakeup 
Modes 

6 
Active - CPU-A + 
Camera/0/1 + Display 
4K + GPU 

On On CPU1 On (DVFS), 2/3/4 WFI Yes/Yes No Yes Normal — 

5 
Active - CPU-A + 
Camera On On CPU1 On (DVFS), 2/3/4 WFI No/No No No Normal — 

4 
Active - CPU-A + 
Display 4K + GPU On On CPU1 On (DVFS), 2/3/4 WFI Yes/Yes No Yes Normal — 

3 
Active - CPU-A + NPU 
(Offline 
google_fpn_uint8) 

On On CPU1 On (DVFS), 2/3/4 WFI No/No Yes No Normal — 

2 
Active - Lite (MCU: 
Active - MPU: Sleep) On On (clock gating) CPU1 is in WFI, 2/3/4 CPU OFF No/No No No 

Self-
refresh 

Wakeup 
Mode A 

1 Suspend to Memory On Off Off No/No No No 
Self-
refresh 

Wakeup 
Mode A 

Table 2. SL1680 Power Consumption Measurement Results 

Item Power Mode 
SM_0.8V CPU Core 

DDR/LPDDR 
PHY 

DDR/LPDDR 
Device 

1.8V 3.3V SOC_TOTAL 

Power (Avg): Typ part at Tj = 30 degC (mW) 

6 Active – CPU-A + Camera0/1 + Display 4k + GPU 2 486 2,500 190 290 60 120 3,358 

5 Active - CPU-A + Camera 2 486 1,300 120 180 40 100 2,048 

4 Active - CPU-A + Display 4k + GPU 2 486 2,300 190 290 50 100 3,128 

3 Active - CPU-A + NPU (Offline google_fpn_uInt8) 2 486 2,100 210 300 40 90 2,928 

2 Active – Lite (MCU: Active – MPU: Sleep) 1 19 450 5 4 38 35 548 

1 Suspend to Memory 1 — — — 4 12 15 28 
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1.1.2. SL1640 Power Consumption Measurement Conditions & Results 

Table 3. SL1640 Power Consumption Measurement Conditions 

Item Power Mode SM Core CPU 
Video Display/GPU  

(on for display) 
NPU 

Audio 
DSP/Codec 

DDR 
Wakeup 
Modes 

5 
Active - CPU-A + 
Display 4k + GPU On On CPU1 On (DVFS), 2/3/4 WFI Yes/Yes No Yes Normal — 

4 
Active - CPU-A + 
Display 4k On On CPU1 On (DVFS), 2/3/4 WFI Yes/No No Yes Normal — 

3 
Active - CPU-A + NPU 
(Offline 
google_fpn_uInt8) 

On On CPU1 On (DVFS), 2/3/4 WFI No/No Yes No Normal — 

2 
Active – Lite (MCU: 
Active – MPU: Sleep) 

On 
On  

(clock gating) 
CPU1 is in WFI, 2/3/4 CPU Off No/No  No No Self-refresh 

Wakeup 
Mode A 

1 Suspend to Memory On Off Off No/No No No Self-refresh 
Wakeup 
Mode A 

Table 4. SL1640 Power Consumption Measurement Results 

Item Power Mode 
SM_0.8V CPU Core 

DDR/LPDDR 
PHY 

DDR/LPDDR 
Device 1.8V 3.3V SOC_TOTAL 

Power (Avg): Typ part at Tj = 30 degC (mW) 

5 Active - CPU-A + Display 4k + GPU 2 213 1,650 230 330 50 90 2,235 

4 Active - CPU-A + Display 4k 2 213 850 190 280 40 90 1,385 

3 Active - CPU-A + NPU (Offline google_fpn_uInt8) 2 213 1,510 220 320 40 80 2,065 

2 Active – Lite (MCU: Active – MPU: Sleep) 1 10 450 5 4 38 35 539 

1 Suspend to Memory 1 – – – 4 12 15 28 
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1.1.3. SL1620 Power Consumption Measurement Conditions & Results 

Table 5. SL1620 Power Consumption Measurement Conditions 

Item Power Mode Core CPU 
Video Display/GPU  

(on for display) 
NPU 

Audio 
DSP/Codec 

DDR Wakeup Modes 

4 
Active - CPU-A + 
Display 4k + GPU On CPU1 On (DVFS), 2/3/4 WFI Yes/Yes No Yes Normal — 

3 
Active - CPU-A + 
Display 4k On CPU1 On (DVFS), 2/3/4 WFI Yes/No No Yes Normal — 

2 
Active – Lite (CPU1 
idle; CPU2/3/4 WFI) On CPU1 idle (DVFS), 2/3/4 WFI No/No No No Normal — 

1 Active – Standby 
On  

(clock gating) CPU1 is in WFI, 2/3/4 CPU Off No/No No No Self-refresh Wakeup Mode A 

 

Table 6. SL1620 Power Consumption Measurement Results 

 

 

 

Item Power Mode 
Core DDR/LPDDR PHY DDR/LPDDR Device 1.8V 3.3V SOC_TOTAL 

Power (Avg): Typ part at Tj = 30 degC (mW) 

4 Active - CPU-A + Display 4k + GPU 885 46 95 50 46 1,027 

3 Active - CPU-A + Display 4k 285 35 73 50 46 416 

2 Active – Lite (CPU1 idle; CPU2/3/4 WFI) 175 26 46 38 28 267 

1 Active - Standby 15 5 2 9 9 38 

http://www.synaptics.com/


Astra™ Machina SL-Series Power Consumption for Typical Use Case Configurations Application Note 
  

www.synaptics.com | Copyright © 2025 Synaptics Incorporated. All Rights Reserved. | PN: 506-001604-01  Rev C   7 

2. References 
 

• SL1680 Embedded IoT Processor Datasheet (PN: 505-001413-01) 
• SL1680 Dynamic Voltage/Frequency Scaling Application Note (PN: 506-001369-01) 
• SL1640 Embedded IoT Processor Datasheet (PN: 505-001415-01) 
• SL1640 Dynamic Voltage/Frequency Scaling Application Note (PN: 506-001368-01) 
• SL1620 Embedded IoT Processor Datasheet (PN: 505-001428-01) 
• SL1620 Dynamic Voltage/Frequency Scaling Application Note (PN: 506-001423-01 
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Notice 

Use of the materials may require a license of intellectual property from a third party or from Synaptics. 
This document conveys no express or implied licenses to any intellectual property rights belonging to 
Synaptics or any other party. Synaptics may, from time to time and at its sole option, update the 
information contained in this document without notice. 

INFORMATION CONTAINED IN THIS DOCUMENT IS PROVIDED "AS-IS,” WITH NO EXPRESS OR IMPLIED 
WARRANTIES, INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE, AND ANY WARRANTIES OF NON-INFRINGEMENT OF ANY INTELLECTUAL 
PROPERTY RIGHTS.  IN NO EVENT SHALL SYNAPTICS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, 
SPECIAL, PUNITIVE, OR CONSEQUENTIAL DAMAGES ARISING OUT OF OR IN CONNECTION WITH THE USE 
OF THE INFORMATION CONTAINED IN THIS DOCUMENT, HOWEVER CAUSED AND BASED ON ANY THEORY 
OF LIABILITY, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, AND 
EVEN IF SYNAPTICS WAS ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.  IF A TRIBUNAL OF 
COMPETENT JURISDICTION DOES NOT PERMIT THE DISCLAIMER OF DIRECT DAMAGES OR ANY OTHER 
DAMAGES, SYNAPTICS’ TOTAL CUMULATIVE LIABILITY TO ANY PARTY SHALL NOT EXCEED ONE HUNDRED 
U.S. DOLLARS. 

Copyright 

Copyright © 2025 Synaptics Incorporated. All Rights Reserved.  

Trademarks  

Synaptics; the Synaptics logo; add other trademarks here, are trademarks or registered trademarks of 
Synaptics Incorporated in the United States and/or other countries.  

All other trademarks are the properties of their respective owners. 

Contact Us 

Visit our website at www.synaptics.com to locate the Synaptics office nearest you. 
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3. Revision History 
 

Revision Description 

A Initial release. 

B 
Updated section 1.1 (Power Average Consumption of SL1680, SL1640 and SL1620) and 
1.2 (Optimized Power Average Consumption of SL1680, SL1640 and SL1620). 

C 
Revised to reflect typical use case configurations for the Astra Machina Evaluation 
System. 
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