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Making a HIT. (Your Checklist for a Quality Handheld Internet Tablet)
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This might seem obvious but we think that many of our readers are looking for a similar product -  a consumer handheld internet device, which kinda makes sense because that's all we cover here at Carrypad!

We wanted to simplify the decision process and short-cut some of the fuss and hype that goes on around the tablet space so we’ve come up with a checklist for you. It’s focused at the consumer tablet but much of this applies to slider and clamshell designs too.

Bookmark this article and when you see a product you like, take a quick look at this list to see if it fits the mould for an enjoyable, usable, flexible, quality handheld internet product.


Handheld Internet Tablet Checklist

Business User?

We've got some bad news for you. The market for consumer tablets has just started and hasn't yet fully evolved into business use cases yet. Some experimentation is taking place and of course, some basic business process can be done on these devices but as of August 2010, we don't recommend using a consumer internet device for business purposes. For business and pro solutions, look at some of the Netbooks and UMPCs around. These focus on moving the rich desktop operating system with it's applications and security features, into a more portable form factor.

Size.

Start with size. All sizes have a primary use so have a quick think about your requirements.


	5” screen %3D single handheld in portrait and landscape mode. Entry-level for web browsing without zooming and panning. Can be under 500gm for one-handed use and ereading.

	7” screen %3D single handheld in portrait mode only. Excellent size for web and a 1-meter video playback experience.

	10” screen %3D two hands. Impressive touch and viewing experience and productivity potential. Table-top use.



For more detailed guidance on sizes and capabilities, see this post.

Features.

Once you’ve considered the size of the product, you can start to think about capabilities. Here’s what most people will need to consider.


	Web – High quality browser (but not full internet experience with Flash, plugins.) because 50% of tweets, many emails, many facebook updates come with a link that needs a browser. It’s the common denominator of applications.

	User interface – Must be finger-focused (if no pointer controls or keyboard are included in the design.) Developing a rich, deep, comfortable and enjoyable UI is a skilled job and takes a long time.

	Applications (built-in or downloadable minimum requirements we expect to see) – Facebook, Twitter, YouTube, text editing, email (POP3, IMAP), PDF viewer, Epub viewer, image viewer/editor, mp3 player, video player, weather app, PIM (contacts, calendar with synchronization.)



Technical

Here are the main points to consider.


	Screen – Capacitive (resistive is simply too fragile, awkward for consumer devices.)

	CPU – ARM V7 architecture (e.g. Cortex) or Intel Z-series Atom Architecture. Even high-clocked ARM6 architecture CPUs (such as the ARM11 products) just don’t have the processing power to support multitasking or the processing requirements of a good browser. ARM11 can be considered for ereading / mobile websites / navigation / audio but not a full, satisfying internet web and application experience.

	GPU – Video playback hardware UTILISED BY SOFTWARE. Many products use a capable hardware platform but the software is not optimised for it.

	Battery life – 4hrs on-net usage + quick standby (sub 20 seconds) or always-on capable. 4hrs is minimum.

	Resolution – 800x480 is the minimum for web. 1024x600 for a 10” screen but this depends on user interface.

	Connectivity / Interfaces – Wifi b/g , 3.5mm headphone port, storage card slot,  USB2.0 host port. (For adding keyboard, hard disk, 3G module. Many devices only act as clients - devices you connect to a PC as use as an accessory)



Design:

Consumers want something that looks good. Cheap plastics, creaky joints and wobbly battery covers don’t help. Kicks stands help a lot. Included cases can extend the life of the device. On-frame controls help save space on-screen.

Price.

For a device that fits the above requirements we’d be looking at a entry level of $300.  [August 2010] Good design, good plastics, good components and good UI cost money. If you want to add 3G to your requirements, add $50 - $100 to that price. Consider that the leading-edge smartphones of today are costing $500 or more. Carriers subsidy does not make a low-cost product, it just spreads the cost.


Example products.
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Apple iPad. A very high quality large-format device with a class-leading UI and leading applications suite. In the large-format space, there is no competitor to the iPad at the moment.
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Huawei S7. Not available yet but from what we've seen, a well specified and usable 7" device. Resistive touschscreen takes a lot away from the user experience however.
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Archos 5 Internet tablet. Good value, video-focused tablet. Resistiv touchscreen and no Google applications on the Android-based OS. New models expected from Archos in late summer 2010.
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Dell Streak.  One of the best quality Android tablets available today.  5" with capacative screen, full Google Android build. Can be used as a phone.

SmartDevices SmartQ range. Includes 5" and 7" devices but all run a basic open-source Android build, come with ARM11-based processors. Relatively good value if you are not looking for a full, fast web or application experience.

Products expected in Q3/Q4.

We're waiting for products from HP, Samsung, Archos, ICD, Notion Ink, Viliv, Blackberry, Interpad and others. Information on specs, capability and pricing should feed-through during September 2010 with availability expected in Oct-Nov timeframe.

We track as many products as we can in our database and you can view all of the devices here.

The extras...

Our database contains placeholders for a lot of features. You might want to consider this list if you’re making a final decision…

Accesories:


	12v power adapter

	3G voice/data modem

	A-GPS (Internet Assisted)

	AC Adaptor

	Accelerometer

	Ambient light sensor

	Bump Case

	Camera Auto-Focus

	Car Mount

	Case

	Compass (Digital)

	Digital pen

	Digital TV receiver

	Docking cable

	Docking station

	DVB-T Module pack

	Extended battery

	Fingerprint reader

	FM radio

	FM transmitter

	GPS Navigation Kit

	Hard Case

	HD Video Accelerator

	Headphones

	Headset (headphones/mic)

	LED Flash

	Xenon Flash

	Mic array

	Microphone

	Multitouch Touchpad

	Optical Mouse Pointer

	Port replicator

	Proprietary cable

	Rear Trackpad

	Scroll/Thumb Wheel

	Software CD

	Stand

	Stereo speakers

	Stylus

	VGA adaptor

	Voice (Cellular) Capability

	WebCam



Interfaces:


	Compact Flash slot

	Consumer IR (remote control)

	Docking connector

	DVI-out

	eSATA/USB

	Ethernet 10/100/1000

	ExpressCard 54/1

	ExpressCard/34

	GPS Antenna socket

	HDMI

	Headset i/f (Mic+Line)

	IrDA (infrared data)

	Line-in

	Line-out (2.5mm)

	Line-out / Headphone (3.5mm)

	Memory Stick slot

	MIC-in

	Micro SD slot

	Micro SDHC slot

	Micro USB

	Mini PCI-Express

	Mini USB 2.0 (client)

	Mini-SD slot

	Mini-USB 2.0

	Mobile SIM-card slot

	Multi-format card reader

	PCI-Express Mini (internal)

	PCMCIA (Cardbus, PC-Card)

	Proprietary connector

	RS-MMC Slot

	SPDIF-out

	USB1.1

	USB2.0

	VGA

	Video-out (analogue)



Further reading -

Things to Consider when Designing or Buying a Tablet-Style Device

Mobile Computing Buyers Guide


Things to Consider when Designing or Buying a Tablet-Style Device

I’m somewhat frustrated by all the Apple tablet talk. Number 1, nobody has a clue what’s going on and 2, there are so many design issues with ‘tablets’ that people need to be very careful about what they get excited about. I wrote these notes a few months ago but it makes sense to post them now so that you can make assessments about WHAT YOU NEED before any wave of marketing hits you. (*1)

In addition to the notes, I've added a couple of diagrams that I've previously used in posts and presentations and I also want to point out that this article is mainly focused on hardware. Software is a critical part of the equation.

Finally, I’m not saying that this is a set of rules. This is just my perception of what’s going on. I’m excited to hear what you think and ready to learn more from you comments.

Usage Scenarios

Firstly, here’s a diagram of internet-connected usage scenarios that lie between Laptops and Smartphones. There might be a few other niche categories like digital photo frames and video conferencing but the ‘ring’ below covers the primary sectors.
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Usage by screen size.

Secondly, here’s a diagram that highlights functions that sit comfortably in certain screen sizes. There are 4 screen size ranges and I've positioned tasks in the smallest possible category. Example: Try doing advanced photo editing on a 5” screen!
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Click to enlarge.

Design/Usage Notes.

In no particular order, here’s a brain dump of design and usage considerations for tablet PCs.


	One handed use: weight needs to be under 400gm for one-handed (finger-touch) use.

	One-handed use: Width of device needs to rest comfortably in the hand in portrait mode (7” max)

	Two-handed (only) operation not possible unless frame, corner or rear controls are implemented.

	Current screen backlighting technology will add between 0.5W (for a 5” screen) to 2.5W (for a high-brightness 10” screen) Idle power drain tends to 200mw for well-designed screen-off, idle networking scenarios.

	Minimum power envelope for an operating, connected device is about 2W (5”) or 3W (10”) (Only latest RISC CPU’s on best silicon processes can achieve this – expensive.)

	Max drain can reach +2W over operating power envelope.

	Battery capacity required for a 5” smart device – 10Wh. For a 10” device %3D 15WhTo achieve 4hrs always-on, dynamic and multitasking environment such as web and internet apps.

	Battery weighs about 8gm per watt/hour (without control / feedback electronics – add 50gm for that)

	Min battery (removable) and power electronics weight for a 7” smart device %3D 100gm

	Screen backlights are ALWAYS needed for low-light operation.

	Backlight average in-use power ranges from 0.5w (3-5” screen) to 2W or more (10” screen)

	Capacitive touchscreens can’t be used with gloves or basic stylus.

	Capacitive screens can’t be used for natural handwriting input, annotations, graphic creation/painting.

	Keyboards need to split/position correctly when in portrait and landscape modes.

	Tethering keyboards / headphones / data modems via Bluetooth is a long-winded process and requires batteries in end devices.

	Pixel density should be between 180 and 250 pixels per inch for standard web pages unless intelligent reflowing /zooming is used. An 800-wide webpage would require about 4-inch width (about 6” diameter screen in portrait mode.)

	Resistive touchscreens are not rugged.

	Book reading does not require two-pages per view.

	Hard drives are not rugged, are noisy and generate heat and vibration. Not to be used in tablets.

	An integrated folding stand needs to be incorporated for PMP functions.

	Wifi/Bt/3G/FM/GPS antenna separation is needed.

	Mouse pointers allow selection with minimal hand movement.

	Removing buttons helps aesthetics and ruggedness, reduces shortcuts for two-handed operation.

	Moving buttons to ‘on screen’ reduces physical feedback, reduces usable screen area.

	Buttons need to be backlit for night%3Dtime use

	Screen brightness needs to be extremely low for night-time use.

	Indicator lights distract and annoy when reading.

	Good quality speakers allow for multi-person viewing.

	Wifi needs to remain connected at all times (standby disconnection results in awkward delays on start-up.)

	Web pages need to load in a 10-second average time. (with text and scrolling being available in 50-75% of that time)

	Access to 100% of the internet requires Adobe Flash support (and, to a lesser extent, Silverlight and other run-time apps.)

	Text selection for web applications is critical. (cut and paste.)

	Zooming a web-page must re-flow the text to avoid left-right panning.

	Auto screen rotate from landscape to portrait must not reset previous text selections

	Using 3G when moving in car / train can drastically increase power drain from 3G components. (3G can take up to 1.5W in these scenarios – huge % of power drain.)

	Docking stations help to keep a device charged and located.

	Removable battery gives customer confidence about life-span of product.

	Glossy screens can be filtered. Matt screens can not be made glossy with third party products.

	Bigger screens are expected to be faster by the customer (and therefore highlight slow performance)

	The concept of ‘idle’ is only for the lab.

	Slider keyboards increase cost and size. decrease style.

	Nothing over 4” screen is truly pocketable for most people.

	Flash running on multiple tabs can easily take 100% of CPU on a ARM-based device.

	A frameless device is impossible. 10mm frame is a tough design challenge.

	For productivity users, a new operating system is a new learning curve.

	Third party applications decrease stability and security.

	Multi-tasking decreases battery life.

	Fingerprint readers can drastically improve security while decreasing key presses.

	A 7” screen device can be too big for a car dashboard.

	Ebook readers are useless to the average consumer without commercial content being available through the device.

	Cloud-based usage model is currently a home-zone possibility. (Not mobile) i.e. local storage and sync is still needed.

	Larger designs permit higher pricing.

	Larger designs need to deliver a faster experience (to satisfy user expectations.)

	Notebook / clamshell designs are recognized as computers.

	Sub 5” designs can be mistaken for smartphones.

	New business models dictate that consumer tablets must be low-cost point of sale devices. (Marketplace for apps, content, accessories)

	There are undiscovered usage scenarios.

	There are huge numbers of new technologies and inventions that I don’t know about!



Example scenarios and solutions.

Ebook reading. 200 PPI screen with 300gm or less. Daylight (ambient light support) and backlight support needed. Content must be easy to access. Color screens important for education market (and advertising.)  See also this article.

PMP. 5” screen gives a comfortable 60-80cm experience. HD playback on small-screens is required because that’s what many users create and many websites deliver. You have no choice! 7” give HD (720p) experience and 1 meter. 5-7” screen in 300gm allows for only a 10-15wh battery. 5hrs online use. 7hrs video use.

Newspapers. Large screen format 9-12” format is impressive and permits newspaper layout ‘standards.’ Requires significantly more battery power. Advertisers want color and animated advertising. Difficult to design for one-handed use. 12” awkward for mobile situations. 9-12” also required for one-page per view A4/Letter sizing. (PDFs)

Web. Minimum resolution 800x480 although 1024x600 more comfortable and allows better portrait mode. 1024x600 at standard web (readable at 100% zoom) font sizes requires 7” screen. Multi-tab Flash enabled web pages can kill battery life and hog CPU if uncontrolled.

Mail, IM, social networking.Two handed thumb keyboard can only be built around max 5” (landscape)  or 7” (portrait) screen dimensions without separate keyboard. Requires always-on scenario. See also: Perfect Microblogging Device article.

An example multi-use tablet: 7” 300gm with 12wh battery, Cortex A8 CPU (high-end), 3D GPU, Video decoder hardware. (Intel Moorestown also a contender here.) Stand. Highly advanced on-screen keyboard with haptic feedback. 3mb HQ camera. 1.3mp LQ camera. Capacitive touchscreen. GPS, accelerometers, ambient light sensor, 3G, Wifi, docking port, 3.5mm headphone jack, array mic, stereo speakers.  

The ideal tablet hardware is worth nothing without the correct software, services and content.

 

 

(*1) over the last 3.5  years I’ve learnt a lot about tablets and mobile computing devices including a lot about what doesn't work for the masses through our pro-mobility-focused  sister website, UMPCPortal.
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