How to revive a dead 92/92+ and/or fix a broken linking adaptor...by Mr. Been There-Done That!

Warning prior to starting: I'm hoping you have a made a somewhat recent backup in case your 92/92+ is revived but with all memory cleared. I did this in 2 separate fixing sessions requiring the backplane/plate (which houses the lithium backup battery) to be separated from the motherboard for 1+hr each time. Each time, I performed my 1+hr fixing session with CR2032 still in its housing on backplane; all of my memory contents were still intact when calculator came back to life. I cannot guarantee this will be the case for all users. Maybe I got "lucky" as my water damaged memory chips somehow were unable to dump contents of memory due to calcium deposits. You're at your own risk and I take no responsibility for any damages hardware or software loss to your TI92/TI92+ calculator!!! Given the costs to send it off to get it repaired being much higher than purchasing a new one off eBay...it is well worth taking your chances with me.

First, remove back cover and the 4 AA batteries.
If you don't have Torx screwdriver set you can just use 1 dollar jewelry screwdriver (same one to change CR2032 lithium battery or more commonly used to adjust your glasses/bifocals). However, it will be much more time-consuming. Take it slow with patience...the goal is to remove the screws not to gouge out the threading of the screw heads using wrong type screwdriver. After taking off back cover, remove all screws except for one..."the odd one-left middle of board screw" and "no way" the jewelry screwdriver will work on it anyhow so just leave it alone. The oddball screw is used internally and not needed to take off the backplane. There is no need to remove the lithium backup battery! Do not force the backplane to come off! Continue to de-screw all screws until it comes off with just a little wiggling and jiggling of back plate. After removing the back plate off unit, carefully peel the static shielding off the back in quadrants (you will have to press/seal it back down when you finish so be careful that you don't peel off the entire shielding). Rather you should peel it off in 4 quadrants until locating “all” water-damaged chips. This minimizes electrostatic damage which shielding is designed for and makes it easier to put back together versus peeling off the entire shielding. (After my initial water damage and 15-20mins of using a public park's hand dryer to dry out the "totally dead unit", I got it to come back on for about 20mins with massive memory errors and looping reboots ‘til it died again "for good". I then dried some more with public hand-dryer (did not come back on!) before putting the entire unit in a huge bag of rice for 24hrs <to no avail I might add!> before deciding to take it apart as last resort to bring her back alive. After peeling the bottom right quadrant shielding back I discovered <in my case> it was 2 of the thumb-size memory chips easily identified by splattered huge dried water drops (equivalent of 2 tiny water drops!) leaving calcium deposits all over the 20 or so pins on the right side of the two thumb size memory chips. Use a Q-tip slightly moistened by tap water (one Q-tip per water damaged area; I used a dry paper towel (dry cloth, or napkin will do) to squeeze/blot the cotton end of Q-Tip from being oversaturated (same thing if trying a new soft-bristled toothbrush wet/dry combo)...this is a cleaning task not add more water damage ordeal). Gently use Q-tip to clean off the calcium deposits left over from water damage (looks like bird crap around the chip). Use a fine size metal dental pick from Wal-Mart (5 dollars or standard size sewing needle...free, but not near as convenient to use!) to carefully pick out any noticeable chunks of calcium remaining in between leads of the memory chips (to further clean leads free of calcium deposit use a soft bristled clean/new toothbrush to lightly brush the leads and in between the lead <probably better for most shaky hand or large handed people to go the toothbrush route only and refrain from dental pick/needle route (note that needle route has more of a chance to displace static electricity from hands to chip versus a 6in dental pick with a rubber handle) of in-between lead cleaning to prevent damage…maybe a  clean soft-bristled slightly damp one followed by clean soft-bristled dry one over  calcium laden areas in question?>: the goal is to restore these leads to match what your non-water damaged leads look like clean and shiny not dullish looking with calcium!)...cotton swapping tends to push calcium in between lead teeth. Refrain from touching anything on the motherboard with bare hands since you're doing this without an anti-static wrist strap or an anti-static electronic work mat. Allow it to air dry for about an hour or use a blow dryer to speed matters up on the affected area that you had to clean prior to attempting to turn unit back on. While you’re at it you can solder the 3.5mm linking adapter connector you broke off while pulling the Graph-Link cable out only half way and not noticing the remainder of the Graph-Link cable was caught on the pc casing around the backside of the pc and yanking calc quickly to put it away due to holding a "pee" for an hour excited about some calc transfer work you were getting accomplished and deciding that if you could hold your "pee" for just 15mins more you would be finished with your transfer work...okay wait a minute that was me and that was how I broke off my internal linking connector adaptor off winding up with a short. I ended up having to borrow a solder iron, flux, and solder for soldering the 3 leads of the 3.5mm adapter back onto the main board, but believe me I had more of a hassle with it than most people as I only had two wattage-sizes "borrowed" solder irons to choose from: a Weller 95W and a Weller 150W industrial grade solder iron designed for woodworking and electrician welding for "barb-wire" size copper wiring. My "flux" was some goop just called "solder soap", and my "solder" was as thick as the copper wiring the Weller Industrial Solder iron was designed for. These Wellers looked like and were about the size of a Dewalt 12volt Drill with 1/16 inch Allen wrenches bent together at a point for "not so precision" soldering. Lucky for me I had a steady hand and was still able to hit my target without burning the main board or melting the sides of the broken off plastic connector and still getting perfect solder without splattering it everywhere. Keeping the shielding secure on the main board (which only exposes the 3.5mm adaptor you are soldering) helps prevent splatter damage is a "common sense" thing, but it took me nearly 45 minutes to "hit all 3 targets" without incurring damage due to the size of my welding gun and it gargantuan heating element leads (I had to use a pair of tweezers to keep broken adaptor flush against board exactly in place to perfectly solder first lead in place. If you get the 1st lead perfect, the other two are a cinch as you are able to free the other hand from the tweezers  <wooden dowel/plastic tuner will suffice as well>  hold the chip in place ordeal so patience and more patience to you the better off you will be). Of course, if you have spent this much time soldering, then your main board Q-tip cleaning work is probably dry by now. If you feel the area water damaged is now clean and dry, then press-stick the shielding back the way it was over the motherboard, and screw all the screws back in "fully" tightened as it was when you started. If a screw doesn't tighten flush to the main board, then most likely your shielding has been misaligned to prevent lining up the holes to the screws as it was originally shielded to protect main board, but also not block screw holes.  Now tap your heels 3 times and say “there’s no place like Ticalc.org” three times and put batteries back in and turn on unit. Note that I did my fixing in 2 steps: one day for the water damage and then it took me several days to borrow a solder iron from a local woodshop. If all went well your calculator has "miraculously" come back to life and as good as new. Patience is your best friend here so try not to get frustrated since your calculator is already dead; no good comes out of beating a dead horse out of frustration but probably more damage.

How much did this cost me? Let's see, jewelry screwdriver (had it already for my glasses when not wearing contacts: 1 dollar), 2 slightly dampened Q-tips with tap water (nada), dental pick set from Wal-Mart 5 dollars had it couple years prior to fixing dead calculator...a sewing needle/toothbrush will suffice thus actually free) borrowed solder iron (free...however a 5 dollar Wal-Mart/Lowes's/hardware store el-cheapo 12-40watt solder iron “light as a pen” with “a pen-like tip” versus 2 small Allen wrenches forming a point like on my borrowed 95watt Weller beast (I used the smallest wattage I had at my disposal 95watt instead of 150watt Weller...this was very potentially dangerous Solder Iron for a tiny calculator solder job!!!) and 3.29 dollars for "Solder-It" (standard thread size spool of solder, flux, and a solder sucker, anti-static wrist-strap grounded recommended or 2m <micro/miniature> work station for the wealthy electronics hobbyist) at Lowe's flux & solder mixture "Solder-It" is tad cheaper than buying solder 5 dollars and 5 dollar flux separately. This should be better for you than using an electrician's solder iron like I ended up having to "brave" and barb-wire thick spool of solder for those who don't have tiny hands like a surgeon like I do. Good luck my friend...I did it and saved 70 dollars (fixed a short in Graph-Link cable solder connection as well. It has same size 3 solder points to the cables board as the units 3.5mm adaptor connector). Remember, it’s about 40 dollars for TI92+ off eBay, and 18-35 dollars for the Grey Graph-Link cable vs. less than half that price last year when I bought mine and all cabling accessories.  Where did I come up with the save 200 dollars? Well, many people decide to upgrade to latest and greatest calculator after their TI92+ bottom’s up. Factor in $140 dollars for a TI-84+ Silver Edition or 175 NSpire plus all cabling, accessories/backup batteries and you can easily surpass 200 dollars and it’s only a little over 300 dollars for a new laptop! The black serial cable can be had for 10 dollars (I could never get it to work so be forewarned that grey cable is recommended and cost 3 times that “used” off eBay). All the ads say the black serial is cheaper, faster, and more reliable than the expensive grey cable, but I could not get this black serial cable to work with TI-Graph link software. You will also need a gender bender for 25pin female to 9pin female as almost all public libraries do not have a 25pin connector on backplane anymore just a 9pin male serial port for your all-female gender bender.  If you ever decide to take a look at fixing the black serial cable: be careful! There is a hidden screw underneath the black label which has to be unscrewed with jewelry screwdriver prior to prying the electronic board plastic housing apart. In my case, I did not catch on to the hidden-screw and ended up breaking the entire bottom of plastic housing off (I found no loose solder connection nor evidence of board water damage and still had a dead black serial cable, but now with broken casing to boot). So there you have it my calculator (which was dead from July 20th to July 22nd due to a 10 minute brief rainshower) still lives today costing me nothing to repair and at most fewer than 10 dollars to repair if you have no option but to buy a 5 dollar solder iron and 3.29 “Solder-It” from Lowe's. I do not recommend troubleshooting/taking TI-Graph Link grey cable apart for a not-to-bothersome wiggle-to-fix short “if” one does not have a good replacement cable on hand…based on the “if it’s not broken don’t fix it” cliché. One could potentially make the problem worse and without a good cable in case anything goes wrong you could wind up connectionless altogether.
One last thing: How to use a solder sucker/removing tool

Heat up the old solder connection left over around the old broken solder area of leads to it turns to liquid (with your solder sucker close at hand and already depressed (ready to suck), place the tip close overhead the molten solder and release the button...whoosh up goes your old solder and allows new solder to be laid down. I did all my soldering without a solder sucker as your don't need it unless you have spilled a glob of solder on the units motherboard in a fashion you did not intend to do...don't forget to flux solder iron and tin solder iron's lead b4 starting soldering. Much of my original solder around the broken leads was gone so that sucking away an excess was not needed. The solder sucker is not always handy when working with tiny resistors/capacitors as it will often suck them up as well as the solder so have to use "common sense" as to where sucking is needed and where it is not needed.

Finally, I would like to mention that many others have come before me to fix their 92/92+ and not one person over past 15-20 years since the TI92/92+ debuted "posted" how they did so to help other users fix their broken calculators. That appears to be the "problem of humanity" that plenty of Mr. Been There Done That had the "cure", but decided not to document and leave the "cure" for the next poor fool that came along with the same problem! Since this text can actually save someone 70 dollars, it has got to be up there with my biggest contribution to the TI92/TI92+ calculator community.  The biggest plus of the TI92+ is that it is one of the only “public library friendliest” for its calculator-to-pc linking ability. All you need is a TI92+, a grey TI-Graph Link cable, and an available open DB-9 communication port. Almost all models require TI-Connect software and “driver loading”; both of which are prohibited without Library Admin logon privileges.
Below is what the professionals have to say about water damage and a way to reviving your water-damaged calculator. I recommend you take what is given and temper it with Mr. Been There Done That's way and go from there. The source of my damage should also be taken into account to avoid. Keep calc in a waterproof zip-lock bag when toting about in a non-waterproof backpack to prevent water damage. Always make sure TI-Graph Link cable is "completely" removed from unit when snagging it quickly to stow it away for "emergencies" like "peeing one's pants or worse". And finally, carry your TI-Graph Link cables about in a fairly waterproof storage container or small Tupperware bowl to prevent shorts from having the cable loose in backpack with 20lbs of textbooks bending and breaking cable causing potential shorts of the cable. Be creative, a knife box or small rose box will do as well. Having a backup cable stored somewhere in case your primary cable is lost, damaged, or stolen is a good idea as well.
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Clean water is probably the best fluid to use to clean a calculator. Other solvents such as alcohol may 

damage the calculator. While it may seem strange to wash electronics with water, this is common in 

the electronics industry. At my firm, we have been washing printed circuit boards after assembly, in a 

dishwasher, for over fifteen years. We have fairly stringent reliability requirements, and the washing 

process improves reliability by removing the solder flux before conformal coating. 

2. 

Disassemble the calculator. See instructions below. 

3. 

Gently scrub the printed circuit board (PCB) with warm water and a clean toothbrush. Rinse 

frequently. Use distilled water, or softened water, because hard water will leave calcium 

deposits. Alternatively, you can secure the parts to be washed in a dishwasher, and run the dishwasher for about ten minutes. Remove the key caps as needed, and wash and rinse them. 

Wash the circular gold patterns on the display side of the PCB, but try to keep the water away 

from the display. Wash the rubber keypad sheet; the black bumps make the switch contacts 

and need to be cleaned well. You may need to pull back the foil shield sheet to thoroughly 

clean the printed circuit boards (PCBs). 

4. 

Gently dry the washed components with a hair dryer. Avoid over-heating the printed circuit 

board and plastic parts. The goal of this step is to quickly evaporate the water without 

damaging the parts from excessive heat. 

5. 

Let the calculator dry for at least 24 hours. 

6. 

Reassemble the calculator. See instructions below. 

The instructions below apply to a HW1 TI-89 and a HW2 TI-92+. They may not apply to other hardware 

versions. 

Disassembly and assembly instructions for the TI-89 

You will need a small Phillips screwdriver (#0), a Torx T6 driver, and a small flat-blade screwdriver to 

pry out back-up battery. 

Disassembly: 

1. 

Place the calculator face down on a towel or other soft surface. 

2. 

Remove the battery access cover and the four AAA cells. 

3. 

Remove Phillips screw over back-up battery door, then remove the door. Remove the back-up 

battery. The battery is spring-loaded, so place your finger over the battery as you pry it out, or 

it may go zinging up in the air, like mine did. 

4. 

Remove the six T-6 Torx fasteners around the outer edge of back of calculator. 

5. 

Remove the back plastic cover: squeeze the edges in at the top of the calculator and pull back 

until this end pops out. Then gently wiggle it back and forth while pulling back, and the back 

will pop off fairly easily. 

6. Remove the two phillips-head screws holding shield foil. 

7. 

Hold the shield foil back and remove the four phillips-head head screws, under foil. These four 

screws hold the printed circuit board (PCB) in. 

8. 

Gently remove the PCB. The key caps are loose, so keep the front of the calculator facing 

down, or they will fall out. Remove any key caps which are stuck to the rubber key sheet, and 

replace them in the calculator front piece. 

Assembly: 

1. 

Install the rubber keypad sheet. Note that the rubber sheet only installs one way. Press all the 

key 'bumps' into the key caps. 

2. 

Install the PCB in the front cover. Ensure that the black plastic flap at the upper right of the 

PCB is tucked inside case. Make sure all key caps are still in place. 

3. 

Install the two phillips-head screws through foil shield. 

4. 

Install the four phillips-head screws that hold the PCB. 

5. 

Install the plastic back piece. Align the front and back piece and press them together until they 

snap closed. 
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6. 

Install the six Torx screws. 

7. 

Install the backup battery, (+) side up, and the backup battery door. 

8. 

Install the AAA batteries and the cover. 

9. 

Check the memory with Var-Link, and restore if needed. Note that even if the memory contents 

seem complete, custom units and custom key assignments may be lost. 

Disassembly and assembly instructions for the TI-92+ 

You will need a T-8 Torx driver and a small Phillips screwdriver or flat-blade screw-driver. A T-9 driver 

can also be used. 

Disassembly: 

1. 

Remove the back plastic cover. Put the calculator face-down on a soft surface. 

2. 

Remove the four AA batteries. 

3. 

Remove the back-up battery clip and backup battery. If the backup battery is held in too tightly, 

bend the end of a heavy paper clip and use this to pry out the battery. 

4. 

Loosen the 14 T-8 screws which hold the black inner cover. You do not need to completely 

remove the screws fromt the cover. Lift of back inner cover. 

5. 

Remove the T-8 screw through the foil shield at the upper left of the back-up battery area. 

6. 

Lift out the PCB. 

7. 

Remove the rubber keypad sheet. 

Assembly: 

1. 

Install the rubber keypad sheet. Make sure that the plastic alignment pins are through the 

holes in the keypad sheet. 

2. 

Install the PCB. 

3. 

Install the short T-8 screw through the foil shield. 

4. 

Install the inner back cover and align the screws with the mating holes, then tighten the 14 T-8 

screws 

5. 

Install the back-up battery, (+) side up, and the battery cover. Tighten the battery cover screw. 

6. 

Install the (4) AA batteries. 

7. 

Install the back outer cover and fasten the lock. 

8. 

Check the memory with Var-Link, and restore if needed. Note that even if the memory contents 

seem complete, custom units and custom key assignments may be lost.
