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Abstract. Now a day’s smart phones have developed into sophisticated gadgets, they are 

offering numerous prospects. They are just like  super computers. The core processor is the 
brain of the smart phone operations. In mobile, multi core processors are needed to handle 
multiple applications. A processor  executes the instructions provided by the users. They 
supports real time applications and artificial related applications because of its LTE Modems, 
which supports high data rates. In this paper, super smart processors namely Qualcomm 
Snapdragon Processor family  features and its  LTE Modems of each of these are compared and 
discussed.  
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1. INTRODUCTION  
 

At the present scenario, the most advanced devices are being used Qualcomm 

Snapdragon processors. Each classification of Snapdragon processors is designed to 

give mobile users a ideal balance of power and efficiency. The result is a wide 

spectrum of smart mobile technology that is innovative enough to carry the name 

Snapdragon[3].  
Snapdragon is a suite of System on a Chip (SoC) ,it has a central processing unit 

(CPU), which uses the ARM RISC instruction set and a single SoC may be included 

multi CPU cores, a graphical processing unit (GPU), a wireless modem(which named 

as x-series modem by Qualcomm), and other software and hardware to support a 

smartphone's camera, gesture recognition and video, global positioning system (GPS). 

Snapdragon semiconductors are implanted in devices of a range of systems, including 

Google Android smart mobile and Windows smart Phone devices.[1] They are also 

used in cars, netbooks, wearable devices and other special devices. The basic ARM 

Cortex A72 Architecture with four core processors are shown in the figure 1.  

 

 
Figure 1.1:ARM Cortex A72 with four core processors 

 
The first Snapdragon product was the QSD8250, which was released in November 

2007. It included the first 1 GHz clock rate processor for mobile phones. Qualcomm 

introduced its "Krait" micro architecturein the second generation of Snapdragon SoCs 

in 2011, allowing each processor core to adjust its speed based on the device's 

needs[4].  

 

2. SNAPDRAGON FAMILY PROCESSORS 

 
At the 2013Consumer Electronics Show, Qualcomm introduced the first of the 

Snapdragon 800 series and renamed prior models as the 200, 400 and 600 series. 

Several new iterations have been introduced since, such as the Snapdragon 805, 810, 

615 and 410. Qualcomm re-branded its modem products under the Snapdragon name 

in December 2014[1].Those Processors are explained below. 
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2.1. SNAPDRAGON 200 SERIES FAMILY PROCESSORS 
Snapdragon 200 Series Processors, they are designed to make exceptional 

performance more accessible than ever, they provides  the most popular mobile 

experiences by  optimizing battery life. The Processors are made to permit smooth 

navigation and switching between apps while supporting High Definition visuals and 
premium multichannel audio. In this family series few processors LTE Modems 

support Uplink data speed 50Mbps and downlink data speed 150Mbps[6]
 

2.1.1.SNAPDRAGON 200 
The Snapdragon 200 processors brought  performance, strong connectivity and 

improved battery life to high-volume entry-level smart phones. 

2.1.2.SNAPDRAGON 208 
The Snapdragon 208 processors designed to implement 3rd Generation connectivity 

features to high-volume smart mobiles. 

2.1.3. SNAPDRAGON 210 
The Snapdragon 210 processors with X5 LTE supported 4th Generation LTE 

connectivity and a grouping of features and performance in high-volume cellular 

mobile phones without degrading its battery life[5]. 

2.1.4. SNAPDRAGON 212 
With X5 LTE Modem and a combination of best features and performance, the 

Snapdragon 212 processor with X5 LTE  Modem supports excellent consumer 
experiences and long-lasting battery life. 

 

2.2. SNAPDRAGON 400 SERIES FAMILY PROCESSORS 

 
Snapdragon 400 series processors designed to hold the most popular Smart mobile 

phone features, comprehensive internet links with a 4th Generation(4G) LTE-

Advanced, the cutting-edge camera technologies, Full High Definition(FHD) displays 

and high-fidelity audio. This proven performance allowed the  user to switch between 

favorite apps and enjoy amazing visuals performance,  whether users are capturing 

memories, streaming  FHD films or playing the most modern 3D games[2]. 

 

2.2.1. SNAPDRAGON 400 
The Snapdragon 400 processors designed to give best performance and to improve 

4G LTE connectivity and its battery life that users expect in high volume smart  

mobile phones and tablets[7]. 

2.2.2. SNAPDRAGON 415 
The Snapdragon 415 processor with X5 class LTE delivered multi-core, 64-bit 

performance to high-volume smart phones and tablets, a natural fit for the next wave 

of mobile user experiences driven by HD displays, highly-pixilated cameras and 

premium audio. 

2.2.3. SNAPDRAGON 425 
The Snapdragon 425 processor enabled outstanding overall performance in high-

volume smart mobile phone, notebooks  and tablets, with integrated X6 class LTE 

modem and a 64-bit quad-core CPU with Cortex A53 for advanced computation. 

2.2.4. SNAPDRAGON 430 
The Snapdragon 430 processor with X6 class LTE redefined consumer experiences 

in the 400 tier with support for amazing X6 class LTE upload and download  speeds, 

cutting-edge camera technologies with dual Image signal Processors(ISPs), stunning 

graphics and modern game play with the next generation Adreno 505 GPU, and 
battery-saving techniques supported by our Hexagon DSP(Digital Signal 

Processing)[3]  and advanced power  saving management system. 

2.2.5. SNAPDRAGON 435 
The Snapdragon 435 processor was the first in the series to integrate X8 class LTE, 

sustaining dual ISP and Qualcomm’s Adreno 505 graphics to deliver optimum 

gaming speed and power saving efficiency. 

 

2.3. SNAPDRAGON 600 SERIES FAMILY PROCESSORS 

 
Snapdragon 600 Series Family processors are designed to smash other smart 

mobile processors in their class in performance per watt and 4G LTE-most Advanced 

connectivity. Which Offers superior mobile customer experiences to 4K Ultra HD 

video capture and playback, multichannel audio, advanced cutting-edge camera, and 

expanded connectivity options, this  series processors are a natural fit for  very 

powerful and  more beautifully designed smart mobile phones, tablets and tablets[2].  
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2.3.1. SNAPDRAGON 600 
Snapdragon 600 processors are designed to bring outstanding performance for 

today’s world  apps, fast web browsing, seamless connectivity and extended battery 

life for mid-tier to high-tier smart mobile phones and tablets. 

2.3.2. SNAPDRAGON 602A 
The Snapdragon 602A processor, specifically designed to drive stringent 

automotive industry standards and built using the 28 LZ process, this is an integrated 

chipset solution that supports most advanced smart phone-level digital multimedia, 

connectivity, navigation and voice quality and driving control features in cars. 

2.3.3. SNAPDRAGON 615 
The Snapdragon 615 processor, which sets a standard for high-tier smart mobile 

device design with the industry's first commercial dual quad-core 64-bit capable CPU 

architecture, integrated an RF Front End solution and advanced 4G LTE, for virtually 

seamless communications and outstanding battery life. 

2.3.4. SNAPDRAGON 616 
The Snapdragon 616 processor with X5 class LTE integrates Snapdragon X5 class 

LTE, full HD i.e. 1080p support, and a very fast octa-core CPU for an best possible 

balance of power and efficiency. 

2.3.5. SNAPDRAGON 617 
The Snapdragon 617 processor with X8 class LTE is designed to deliver 

performance and connectivity with an octa-core CPU, X8 class LTE with Cat 7 

(Category 7) speeds, Adreno 405 graphics and support camera for up to 21 megapixel 

images. 

2.3.6. SNAPDRAGON 625 
The Snapdragon 625 processor improves processor efficiency, offering Fin-fit 

14nm technology[8], full HD (1080p), integrated X9 class LTE and Qualcomm’s 

Adreno 506 GPU graphics with battery power to spare. 

2.3.7. SNAPDRAGON 650 
The Snapdragon 650 processor with X8 class LTE supports good performance, 

multimedia, gaming and connectivity for the Snapdragon 600 tier. The ARM Cortex-

A72 architecture with hexa-core CPUs, X8 class LTE Cat 7, and next generation 

Adreno graphics and support for 4K Ultra HD video. 

2.3.8. SNAPDRAGON 652 
The Snapdragon 652 processor with X8 class LTE modifies the Snapdragon 600 

tier with enhanced performance, gaming multimedia and connectivity. The ARM 

Cortex-A72 architecture with octa-core CPUs, X8 LTE Cat 7, and support for 4K 

Ultra HD video and next generation Adreno graphics. 

 

2.4. SNAPDRAGON 800 SERIES FAMILY PROCESSORS 

 
The Snapdragon 800 series processors stand for the ultimate in power efficiency 

and performance level. Which Designed to enable premium tier smart mobile 
consumer experiences. The 800 series family extended the possibilities of connected 

computing and empower manufacturers to deliver leading smart mobile 

experiences[2].  The following Figure 2  shows the complete Snapdragon 810 

processor internal architecture. 

 

2.4.1. SNAPDRAGON 800 
Snapdragon 800 processors are designed to give outstanding consumer 

experiences, including visually stunning graphics, theatre-quality surround, 4K Ultra 

HD video capture and playback, gaming, sound and advanced photo capture and 

editing. 

2.4.2. SNAPDRAGON 801 
The Snapdragon 801 processor is standard to enable even sharper image capture 

and immersive 3D gaming, post processing, improved performance and virtually 

seamless communications, along with excellent battery life. 

2.4.3. SNAPDRAGON 805 
The Snapdragon 805 processor is the first commercial smart mobile processor to 

support high quality  apps, which has 4K Ultra HD display  and  supported 4K Ultra 

HD video capture and playback and a 4K UI(User Interface) along with better battery 

life. 
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2.4.4. SNAPDRAGON 808 
The Snapdragon 808 processor with X10 class LTE, with 64-bit computation on 4 

CPU cores and leading LTE modem capabilities, is designed to support most 

advanced connected mobile consumer experiences, including 4K Ultra HD video 

streaming, playing online 3D games,  sharing top-quality digital photos and alongside 

providing excellent battery life. 

 

 
Figure 2: The complete Snapdragon 810 processor internal architecture. 

 

2.4.5. SNAPDRAGON 810 
The Snapdragon 810 processor with X10 class LTE, with 64-bit computation on a 

multi-core CPU and leading LTE modem capabilities, which is designed to support 

the advanced connected smart mobile consumer experiences, including top-quality 

digital photos sharing, playing online 3D games, streaming 4K Ultra HD video and 

along with providing excellent battery life. 

2.4.6. SNAPDRAGON 820 AUTOMOTIVE 
This processor is the first automotive-type processor with an integrated X12 class 

LTE modem capable of Cat 12 speeds, the processor drives the future of in-car 

infotainment and connectivity forward. 

2.4.7. SNAPDRAGON 820 
Snapdragon 820 is Featuring a first custom-designed 64-bit CPU, X12 class LTE 

modem and so much more, which represents a complete re-imagining of smart mobile 

processors in terms of power, efficiency, connectivity, graphics and camera 

capabilities. 

 

3. COMPARISON OF SNAPDRAGON X SERIES LTE MODEMS 
 

Qualcomm Snapdragon designed and manufactured LTE modems, which are a series 

of 4G LTE, LTE Advanced and LTE Advanced Pro modems found in many phones, 

laptops, watches, tablets and even cars. Snapdragon X-series modems are the most 

advanced LTE modems of Latest Smart phones to provide high data rates. The table 1 

shows the comparison of complete Modern LTE  modem set designed  by 

Snapdragon. 
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Table 1: comparison of Snapdragon LTE modems. 

S.NO 

SNAPDRAGON 

LTE  

MODEM 

CLASS(X-

SERIES) 

PEAK 

THROUGHPUT 

SPEEDS  

CARRIER 

AGGREGATION  
CHIP SET 

1 X16 
Up to 1Gbps DL 

150Mbps UL 

4x20MHz DL 

2x20 MHz UL 

Snapdragon X16 

class LTE modem 

2 X12 
600Mbps DL 

150Mbps UL 

3x20MHz DL 

2x20 MHz UL 

Snapdragon X12 

class LTE modem 

Snapdragon 820 

processor with X12 

class LTE 

3 X10 
450Mbps DL 

50Mbps UL 
3x20MHz DL 

Snapdragon 810 
processor with X10 

class LTE modem 

Snapdragon 808 

processor with X10 

class LTE modem 

4 X8 
300Mbps DL 

100Mbps UL 

2x20MHz DL 

2x20 MHz UL 

Snapdragon 620 

processor with X8 

class LTE modem 

Snapdragon 618 

processor with X8 

class LTE modem 

Snapdragon 617 
processor with X8 

class  LTE modem 

5 X7 
300Mbps DL 

50Mbps UL 
2x20 MHz DL 

Snapdragon X7 

class LTE modem  

6 X6 

150 Mbps DL 

75 Mbps (via 

64-QAM) 

2x20MHz DL 

Snapdragon 430 

processor with X6 

class  LTE 

7 X5 
150Mbps DL 

50Mbps UL 

Snapdragon 

210/212/X5 
LTE Modem: 

2x10MHz DL 

Snapdragon 

412/415/616: 

None 

Snapdragon X5 

class LTE modem 

Snapdragon 616 

processor with X5  

class LTE 

Snapdragon 415 

processor with X5 
class LTE 

Snapdragon 412 

processor with X5 

class LTE 

Snapdragon 212 

processor with X5 

class LTE 

Snapdragon 210 

processor with X5 

class  LTE 

 

4. SNAPDRAGON LTE MODEM’S UPLINK AND DOWNLINK 

DATA RATE SPEED COMPARISON 
 

Snapdragon LTE modem’s uplink and downlink data rate speed of X series class 

modems graphically shown in the figure 4.1. And its comparison is shown in the table 

2. 
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Table 2: Comparison of Snapdragon LTE modem’s uplink and downlink data rate 

speed 

Snapdragon X series 

LTE Modem 

Peak Throughput Speed 

(Mbps) 

Class Uplink Downlink 

X5 50 150 

X6 75 150 

X7 50 300 

X8 100 300 

X10 50 450 

X12 150 600 

X16 150 

1000(Approximate

ly)  

 

 
 
Figure 3: Snapdragon X series(horizontal) class LTE modems uplink and downlink 

data rate speed (vertical) 

5. CONCLUSION 
 

Smart mobile phones have developed into sophisticated gadgets offering numerous 
prospects. They are more or just like super minicomputer systems. The processors 

have ready to run the real time applications  and simple artificial intelligence 

applications. The core processor is the brain of the smart mobile phone operations. 

Recently deca core processors are designed to do Multitasking and handle multiple 

applications. A processor reads and executes the instructions provided by the users. In 

this paper, super smart processors namely Qualcomm Snapdragon CPU family and its 

modern LTE modem of each of these are compared and discussed.  
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