TI-99/8 SUFTHARE GPECIFICATION TI-9978 KEYBOARD SCAN ROUTINE

SECTION 1

Ti—-F9/8 KEYBOARD BOAN ROUTINE

1.3 Introduction

The TI~99/8 has & Sd-key tuypewriter style keybosard. in
grder o support this new device and maeintain compatibility with
gristing software. & vather compley  keyboard scan routing was
writien. The foallowing sections sxpliain the various sdpects of
this routins.

1.2 Siate of the Kedbpard

The TI-99/8 keyboard has thres possible states. They are:
i, Ti-99/4 Emulator keyboard
#. FPascal keyboavrd
3. BASIC ksyboard

Alsn, Yo maintain compatidility width wriszsting sofitware, the scoan
routing supports & split kegboasrd configuvrasiion.

The console software maindtains an  internsl §Flag which

determines the stats of the keyboard. This $flag can be
controlled by any applicatien By means of the keyboard number
parameter in the GPL status block. The keybosvrd number parameter

ig in CPU RAM location DEIV4 The value O is wsed +to secan  Lfhe
keyboard in whabtever state 1%t haspens to be. The values 3, £
and 3 are used to change keybosvrd sistes. The following
paragranhs describe sach state of the ksybosrd and the use of the
keyboard number parameier o select that state.

1.2.%F TI-9974 Ewmulstnr Keuboard,

The TVIi-99/0 powsrs up with the ksybosrd in this stads. The
keyboard number iz set ta zevo. I an asppiicabtion needs to
return Yo thisz siate from some other stets, the keybeard is
sranned with kegboard number set Lo 3 Granning keuybasrd numbsy
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three sets the internal state flag to "99/4 Emulator”, vressets the
kbeyboard number parvameter to zevro. and performs & keybosard scan
in that state, Thereafier. the keyboard may be scennsed with
keyboard number set to O

In this state only 99/4 keyboavd values are returned. There
are three wyceptians: £ %, and 1. These cheracters were buils
inte the 9974 consols but were not implemented on  the keyboard
A1l other key codes ave ignoved and & no key conditien is
returned. For sxample. "CONTROL 17, which returns the value 51,
is not a legal 9974 kwy. Therefore, the scan would rafurn  "Nao
Key® For “CONTROL 1",  Ancother vesult is that in this state the
keyboard ic “alpha-locked” regardless of the state of +the ALPHA
LOGKR key.

The fkeyboard ds placed in this state by scanning with
keyboard number set to 4. The internal state $lag is sst Lo
“Fascal", the keyboard number is vreset to {, and the keyboard is
scanned in this state, Thereatter. the keyboavrd may be scannsd
with keyboard number sst 4o O

This is the state wsed by the UCSD P-Bystem (Registersd
trademark of the Regents of the University of Calitornial, The
complete ABCII vrange from O %o P7F is reiturned. This includes
standard control codes and the complete ASBCII printable character
gat. In agddition, codes from 81 through 28C., 8F and >8F. and
»BO through >Cé& are veturned for use as special funchion beys as
follows:

81 - AID

>EE - LLEAR

283 - DELETE

FBE ~ INBERT

28BS ~ QUIT

F8E — REDD

FE7 -~ ERABE

8B —~ LEFT ARROWN
FEY - RIGHT ARRIN
S - DLW ARSI
FEE - UP ARROW
»BC -~ PROCEED

FBE - BEGINM

F8F - BaCK

>BG EBhrough PCE6 ~ aspplicetion definable

fui
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1.2.83 BARIC Keuboard.

This state ig selected by scanning with keybosrd number set
o B, The internsl state #lag is set to "HASICY. the ksuboard
number is reset Yo 06 and the keyboard is scanned in thig state.
Thereafter. the isyboard may be scanned wiith keyboard rnumber 3%
o O

This state is used by BaBIC, Terminal Emulastor {1 and text
sditovrs. The differences betwsen the keuboards are as #ollows:

i. ABCIT centrol codes have the most significant bit sei.
i. . >00 thyvough ZIF on the Pascal keyboard bzoome 2ED
throwgh %F on the BABIC keyboard.

2. The defined applicetion specisl funciion keys do not
haeve the most significsnt bit set, 1.8, >81 through
28C. FBE and >8BF on the Pascal keyboard become 201
through 200, DO0E and >0F gn the BABIC keybosrd.

i1.% Heuboard Levels

Within each of the keyhoasrd states there ave #ives levels
controiled by the four modifier keys: COMTROL, FUNCTION. BHIFT,
and ALPHa LIOCK, The precedence of the modifier keys is the order
iistad. For szample, 1if CONTROL and anyg sther modifier ave doun
simultaneovsly, CONTROL will fake precedence. The Following
three tables show the key codes veiturned by sach uf the states of
the keuboard on sach of the levels, The ENTER and SPACE bkeus are
gt included because they return 200 and 220 vrespeciively.
regavrdless of the state or lsvel of ithe keyboard, ME iz used fo
indicate $he “no  key” condition. Thig conszists of returning a
+FF key code and & veset condition Bik
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Taple 1~ TI-99/4 Emulator Keyboard - Keycodes

KEY | UNMODIFIED | aALPHA LOCK | CONTROL | FUNCTION @ BHIFT @
HI »>31 ! i ME ; >33 PoEY

Z 1 32 : H B i >34 Po»a0 |

3 i >33 H & H i ! e ¢ xEIE

4 i >G4 ; L ] i1 H w0 t R4

8 i >33 ; P § B : FOE PRS0

& >34 H B i 1 ; >G0 POBE
P g { =3 H MK : =33 5~ O

8 i 28 i : U H > v xEA
mmmmm ol e e B . e e i et e e i s o e o
A >39 $ G H 1519 i 2OF POxEE

3 1 =3 : c H ML i MR POPEY
= 30 i K H i ; 205 Po>ER
-} 2D H ; s, ; i s
Yo g ot ; H : N i B { KK

G i »83 ; # § B4 H MK 5 S
Wi »E7 H & H b i MK S A
£ >45 H H B H >GR Po>AT
mmmmmm e o s s o B s o o o et e e . e e e e i i
# 1 >5z : ] ; Al H B PooxE2
T >G4 H : M H A S L

¥ oo =5 ; & i NI H M -3+ &
(S e b : & i MR i Rt PoE58 0
P g : & H B H R, HES S

o i oA : g H R H K PoAF
oo B0 i o i R H R S s I
£ »SH ; T : KA i B : WA
wwwww o e i o it ot 1t i i o it kA b e o e e e i i i i e
i B0 i I : Mg H KA d L

* H 28 : M : MK i M H 2
& 41 ! H 4, H KK LS

g gt : T H Wi i =08 - i S
i &4 i H H B4 H 09 L
g e % H i H £ i NI P48
& 47 H o : B § B4 HE- o S

L B FAG ! ; B4 4 R I
wwwww e s o i s et i €5 e i s s e e b e i 0 e i i e
Joo A4 i T { it { 25 ¥
L gt 3o i é § BiE i BB 148
i AL H 7 H B ; R 2 S

i ! >ER i g ; B : 4, = S
Tt FEd H : R i 8 PoxEE
ENTER ] etels § { >0 H >0 s 2 B
I 2Ba ! H P H MK PoBA
0 >58 ! i HE ; 204 S
e o o e e s o v e st e e i e o i o o +
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Table 1-2 FPascal Reyboard —~ Keycodes

REY | UMMDDIFIED | alPHsa LOCK | CONTROL, | FUNCTION | BHIFT
i H e 4 ; >3t H Bl i 83 .- 5 1 ;
2 i it ) H R vy H 2 i >534 Po>an
3 w33 ! A3 H B3 i 87 A < B
4 | e 23 § >34 H ey 2 H >822 L =7 S
5 4 »35 H >335 H >B3 : »8E S
& P2 H 234 H >B4 : et ted POPBE
7o b ; »37 ; »B7 i > P24
8 »38 i 38 i FiE H »8& i »EA |
wwwww o e e 5 S i o it e e i b 1 e 2 e ot st e e i S ot et e e 45 St 0 5 0 o e . e e i 5
2 i »39 ! 2T § FiF i >8F P EB |
L I 230 H FEG - >BG i »BC P RER
= »3E0 { »E30 i 10 H e P »RB
o} 22D H SED H B, i i P 8F
5 50 H S5 H LY H B - 1 S
G ¢ »*7i ¢ 251 H »id H el A 5 ) :
Wl BFF i 57 H »17F H B P »87 |
E i % i 45 H >05 H B8 I 3
mmmmm i sk o e < i s e B e e o o e s e e i i i v
R BTE ; e h H Fiz H Bl Poo»8s2
T - : »84 H >14 j 1 i »E4
¥ o »7TS i i H >i9 ; e 5. L
7 B g £ BB i 15 : B LI 357
i : s&T H »49 ! >0 ; K {49
g ¢ s H FAF H FOE : 24 HE ¥
P »TG H B H 210 H B, iOPBG
£ ; »EE H >5B : NE H B HE A
mmmmm el s s e s 1 e s e Bt i i i i o s o < b o s f o e - e
1 ! >S50 ! >80 H Rt H B s
* i i ; >&60 H B4 i Bb, iOSTFE
& Dbl ; 54 H > : B S )
g i =73 H >53 H »13 H 88 - ¥
oot a4 H r 74 ; el H et 2
£ 2 H dd : el i 2 L
&1 =& H »&F H »07 : P¥ S Y A
Mo et % H PAB H {35 H PBRF i »aB g
mmmmmm i o e o s it e 5t 7 30580 . s it i ot e e st 5 et i i i . i 5 S e 5 s
S0 ¥ ¥ i e T H S8 H I HE Y-
¥ B : AR H 08 E >0 i >4B
b, el e ! AL : ey H ) P AT
; ; ot : >3B ; »iC i >ED T x3Ea
‘ } R7 H 27 : B : MK HE e B
ERTER Bty H >0 ; 00 ; »00 ES 1
A »TA H >8A H e - H Bl P »Ba 0
) S >7e g 85y § >igm H FEA s
T A — o s e e 1 s i i e s o o S S b s o e s s e i 0 s o e o i s i, s e
oo pd3 ; >4 § =03 H - P a3
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¥ »7é ; B4 : 216 ; 2FE I 5s
g 1 »&Z ; A : 02 H FBE HE T -
2 B P&HE § >AE § »OE H >C4 L
M 2&D ! 450 i >O8 i P33 2 33 S
: : R : »>24¢ i 00 H >BE HE o [ o
. H ZEE ; EE i >1iB : By § »3E
£ BEF i PEFE H >BE { »Bé I
SRaCE! EG H FED H SEG H ooty L= s B
e e e e i 0 i e s e + e e e s o e e e e o +
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¥
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Tables 1-3 BASI{ Heyboard -~ Keycodas

UMPOLIF IED

>33
=33
>33
>34
>33
>34
237
=38

S PR g —

uiey comu pa: e T S P e

Ingtrumants

ALPHA LOCK | CONTROL | FUNCTION
»31 : ~B1 § 03
ot ey : >BZ i el
>33 i >B3 H >07
3% H =B84 : g
R i : ot b i >OE
>335 ; >Bé& i FC
»E7 : B i eedl
»38 ; FPE ; FE&

MMMMMMMMMMMM Sk e S e . g e o i s e S s i s
ot 4 ; >PF : >OF
30 i 2BO H 2B
>30 { S0 i S5
athy i NI i 218
=30 : MK } 2118
51 § 2L i > H
>B7 H =R : ME
FAG H »E5 H OB
32 H > { M
254 3 294 ; HE
>3 ; > i b
=35 § >9% ; R
>49 ; P2 : M
SAEE i >8F : hEA
> 30 : >80 ! 8
5B L MK H Biis

o S st e s e J— -
>80 H i H KKk
il : M4 H B4
F43 H et~ 51 H M
=33 i »F3 H SUE
pE : SE4 ; 09
»ab { ~84 i Y
47 i a7 i a1
=4d ; ~58 H SEE

mmmmmmmm §. mmwmﬂmmwmwm_ﬁwmw% P
=44 : >ESs i 200
SEE : FHE : >4
B8 : >8L : >02
F3E { 2R { >FBE
7 H M# : 18
SO ; SO0 ; O
g : >898 ; R
gl i >98 i 204

mmmmmmmmmmmm o e e <o s e s i st s S s v 125 e s s s
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Yoo >78 ; s . H ) § ST P85
B¢ éa i »AZ i = ; FBE ; el 5 S
Mo SEE ; >4E ; >8E i >4 2
B &L : FAD H & H >3 ¢ 4D
¥ H e H >EC ! >80 i >88 I { ;
. i PEE H >RE H >9B i g =L PO DEE
£ w2F : e S H FHB H 2Ha -
SFaCE! F20 H >E : el ; EG PO2EG
mmmmm e o o o ot et st o s 2 S e 4 e e e s i s o

1.4 ERegturned Informetion ang Debounce

The 9978 ksuboard sgan returns thres bytes of information.
The Fivrst of thege is wodification of the ksyboard number
parameter (CPU RAM 283743, When keybosvrd numbers 3, 4 and 9 are
sranned, the 99/8 resets the keyboard numbsr to O This fact can
be wveed By an applicstion to determine whether 1% is running on &
¥9/4 nr oa PR The second piece of information is  the keyvode
of +the current key. FF is used to indicate YNo Key Down®. The
keycode value i rvesturnesd in CPU RaM 28375 The $Final bBit of
information is the key stastus which is returned in the GPL BTATUS
Bute (CPU  RaM 870 If the key i3 & new key, it 5 {&PL
condition bit? is =zet, I¢ the key i3 an old key, This bit is
reset,

Debounce ie done by key station: not by keysode valus. LA
result when a key is theld down:. changes in the level of the
keyboard {(with Yhe excepiion of ALPHA LOCKY! do not affsct the
kpgcode rveturned. Thus 1F HYCONTROL 1" dg held down, >B1 is
repeatedly reburned. i¢ just the CONTRUL key is releassd, thae
scan will $till resturn 581 I¢ the FUNLTION key is now pressed,
the sven will s2ill rsbyrn >BI. inn other words 2Bl wili be
refturned until either the "1 key ig velsassd or a3 kwy with
Bigher precedence iz pressed.

The 9%9/8 fsyboasrd routine stops scenning ss soon a8 it Finds
& key. fg & regult the keuyboard has 2 #flired hisrarchy: snd the
key stations assume the following order of precedenca;

Z & A 1 o P H 4 B T & b ] Y H M
R F 4 7 i . M o £ o 3 e i ® . #
& = Ed i i. . ENTER SP&CE =

Thus in  the psreviocus example where the *1Y key iz being held
down. 1if the "I®, "4%, ar "% key i3 now pressed, they will take
aregcedenceg ovey The *1% key. and the returned code will change.
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in addivion & time-delgy dsbounce was added ko the 9974
teyboard routine. Each time @ new key is found, +the voutine
delags Ffor 10 miliissconds. This delay is to avoid multiple
sgntrigs Frow one keypush, an sxisting problem on the 9974, Bince
keys bounce when released as well as when pressed., the rvoubing
alzo pevrforms the delay when it finds a “Ne Keg® condition
immediately Poillowing & "Key DownY condition.

1.3 Splif Keuboard and Joysbick SBeasns

These two features are combined a¢ on the 9974 Erecuting
the routine with keyboard number set to 1 scans joystick unit 1
gnd the lsé#t side split bevboard. I# the keyboard numbesr is sei

to £ the voutine scans joystick unit 2 and the right side split
kegboavrd. Branning the split lkeuboasrd doegs not affect  the
internal ¥Flag which dedaermines the state of the ronsole Reyboard.
In this vrespect the consocle keybosrd end the split keyboard are
separate devices. However., because the 99/4 did not trsat them
as separate devices and because of compabibilidty fssues with
gristing sofltware. fthey ave not itreated as sepervate devices with
vespect to debouncs,

1.5 1 Returned Information.

Brenning & joystick split-keyboard rveturns the following
information:

8373 -~ Heburned keycods: the five buttan on  the joustick
unit takes precedence over any key on the split
keyboard

FEITE ~ Y soystick parameber;
4 = pyshed forward, § = centerved. -4 = pulled back

PB3ETF -~ % joustick paramesler;
& = gushed right, O = centered. -4 = pgushed leds

PEE?C ~ Status of veiurned keycoode

Texae Instruments 110 F e d-80



TI-99/8 SUFTWARE SPECIFICATION TI-99/8 KEYBUARD BCAN RUOUTINE

1.8 2 Spiit Keuboavd 3.

The following table shows the key station assignments for
split kegboard 1 and the corresponding veturn values.

Tabie L-4 8plit Keyboard 1 -~ Keycodes

KEY KEYCODE KEY REVYOODE KREY KEYOODE KEY HKEYCODE

i 15 e Fid & >0 Z >GF
= 07 W sl g O £ pis it
3 =08 E >00 jy FLRE - >OE
4 >0 4 il E =0 4 >R
b 204 T >0 & el 3 B >10

Al other keys return a Mo Key® condition,

The fire bputten on joystick unit one is logically identical to
the “G" key with one exception, the fire button takes precedence
pvar ail the other keuys, the "GY key doss not.

1.5 3 Split Beyboard 2

The following table shows the key station assignments for
spiit keyboard 2 and the carresponding relturn values,

Table i~% GSplit Keyboard 2 - Heyoodes

KEY KEYCODE KEY KEYCODE KEY KEYCODE KEY KREYCODE
& 13 ¥ >i2 M =01 M FOF
' ST u >0 o >0 M SO0
g g i >08 K A s FOE
Ed et { >08 L >G0 . 05
G 05 ¥ >08 H il / 210

£11 nther keys velurn 8 "No Key® condifion

The fire button on joystick unit twe iz  logicslly idenvical to
the “¥YY key with one esxception, the fire button takes precadence
aver 211 the ather kegs. the °Y® Lkey dass not.

Teras Instruments i-11 F =3
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1.6 Aesembluy Lancusoe Interface

The 99/8 keyboard routine msy be used Fram 9900 assembly
langusge. Enmtry is actcomplished by & BL. &0 instruction.
The #following inputs ere reguived:

i.

Z.

0

The peoper keubeasrd number in CPU RAM 2B3IT74

CRL ORAM SBIN4G must contain the current wvalue of VDP
register 1.

The OFL workspace (2>8B3E0) wmust be used when &
8. @08 insbruction is sxecuted,

&11 interrupts must be disablaed before s Hi. ES0E
instruction. (LWL OF

CPY RaM 82373 must contain a one~byte pointer into CPU

BEaM. L.s. the least significant bhyte of a CPU RaAM
BEETEBE. This pointer is the GPL subroutine stack
pointer. The scan routine pushez  the currvent GRUM
addvress (2 bytes) on this stack, then pops it off after
the scan. The steck is & pre-incrementing one.

4P RaM »E3Ce  Shrough PEICA must contain the
information stored there by the previocus keyboard scan.
This i& keyboard state and debounce informebtion and
must be meintained.

LBU RAM 8314 must contain & capy of VDP RAM  Register
i. 1% is wseed %o turn on the screen when & key is
proagssd.

Execution of the scan voutine modifies the following CPU  RaM
locadtions:

i.

Teiss

The word located two bytes higher than the address
indicated by the pointer in CPU RAM 8I73

8374 ~ Keyhoard number; reset from 3, 4, or 3 50 ©
FEAFE ~ Heturned ksycode

SES76 ~ ¥ joysbick parameter: wmodified when keyboard
number 1 or 2 is scanned

BT - % soystick parvamsher: modified when Ssyboard
number 1 or & is scanned

SEATC ~ Key status: cleared for old keus, 220 for new

Inseruments i-1d Fed 23
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i

Tegss

beys

FHECE through DB3CA - Debounce and  dnternal Fflasgses
these values must be mainteined besiwesn scans for the
routine to Punciion praperiy

HEALE and FHIDT? - Bevesn timeouit: cigared after each
new key

FREADE and BEIDY -~ Save return address during  scan
raouting

RO through A7, Hii., and RIiZ of the GPL workapace
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