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Version 4 of this document presents an improved scheme for theluhgcof byte
sequences, with a greatly simplified FSM design.

Version 5rearranges some of the ASCII coding of keys so thae mbthe commonly-
encountered punctuation characters are used to repressnagestkeypresses.

Introduction

The standard PS/2-compatible keyboards used with most RI@s imited States

generate multiple-byte sequences to represent various k&ey{pneake”) and key-

release (“break”) events. For designing custom digytstesns that can accept input from
such keyboards, it is convenient if the multi-byte malegkisequences are pre-translated
into a convenient single-byte format that is easyterpret using a simple combinational
circuit. In this document, we present a proposed magping multi-byte sequences into
single-byte codes based on the standard US 7-bit AS@iacter set. We also

summarize the design of a simple state machine thaaamplish this translation.

List of Codes

In the below table | am inventing a mapping from key makklmeak events on a
standard 104-key PS/2 US keyboard (scan code set 2) to 8-laitterarthat correspond,
in as many cases as possible, to ASCII characterarthaelated in some way to the key
pressed. The break codes are the same as the makexocejatswith bit 7 turned on.

Raw input byte sequences for
most standard US PS/2 keyboardg My Custom ASCII-based Encoding
ASCII | ASCII | ASCII
Make Break make | make | break
Key code code char hex hex | Notes
A 1c FO.1C A 41 c1 Use uppercase for letter
keys
B 32 FO0,32 B 42 C2
C 21 FO,21 C 43 C3
D 23 FO0,23 D 44 C4
E 24 FO,24 E 45 C5
F 2B F0,2B F 46 C6
G 34 F0,34 G 47 C7
H 33 FO0,33 H 48 C8
| 43 F0,43 | 49 C9
J 3B F0,3B J 4A CA
K 42 F0,42 K 4B CB
L 4B F0,4B L 4C CC
M 3A FO,3A M 4D CD




Raw input byte sequences for

most standard US PS/2 keyboardg

My Custom ASCII-based Encoding

ASCIl | ASCIl | ASCII
Make Break make | make | break
Key code code char hex hex | Notes
N 31 FO,31 N 4E CE
o) 44 FO0,44 O] 4F CF
P 4D F0,4D P 50 DO
Q 15 FO,15 Q 51 D1
R 2D F0,2D R 52 D2
S 1B FO,1B S 53 D3
T 2C F0,2C T 54 D4
u 3C F0,3C u 55 D5
\Y 2A FO,2A \ 56 D6
W 1D FO0,1D W 57 D7
X 22 F0,22 X 58 D8
Y 35 F0,35 Y 59 D9
z 1A FO,1A z S5A DA
) 45 F0.45 29 A9 | Use punctuation to disting.
0 ’ ) these fr. the #s on keypad
. 16 Fo.16 | ! 21 | M
@ 1E FOlE | @ | 40 | co
: 26 F026 | = 23 | A3
y 25 F025 | s | 24 | A4
v 2E FO2E | % | 25 | A5
o 36 Fo36 | ~ | 5E | DE
s 3D Fo3D | & | 26 | Ae
o 3E FO3E | ~ | 2o | AA
{ 46 Fo46 | 28 | A8
N OE FO.0E 60 EO Unshifted punctuation char|
_ AE FO.4E 5F DE To distinguish from keypad
+ 55 FO.55 _ 3D BD Unshifted punctuation char
| Unshifted punctuation char
\ sD FO,5D \ 5C DC
Backsp 66 F0,66 BS < 08 88 | Standard ASCII control
Space 29 F0,29 SP_ 20 A0 | Standard ASCII control
Tab oD FO,0D HT & 09 89 Standard ASCII control




Raw input byte sequences for

most standard US PS/2 keyboardg

My Custom ASCII-based Encoding

ASCIl | ASCIl | ASCII
Make Break make | make | break
Key code code char hex hex | Notes
CapsLk 58 F0,58 DC2® 12 92 | “Special mode” control
L Shft 12 FO0,12 SO OE 8E | “Outermost” shift key
L Ctrl 14 FO,14 { 7B FB Left & right control: {, }
L GUI EO,1F EO,FO,1F Vv 76 F6 | Windows keys: v & w
L Alt 11 FO,11 a 61 E1l |Lleft&rightalt a&b
R Shft 59 F0,59 SI® OF 8F “Innermost” shift key
R Citrl EO,14 EO,F0,14 } 7D FD Left & right control: {, }
R GUI EO0,27 EO,F0,27] w 77 F7 | Windows keys: v & w
R Alt EO,11 EO,FO,11 b 62 E2 |Left&rightalt:a&b
Menu EO,2F EO,FO0,2F m 6D ED | mis for menu
Enter 5A FO,5A CR < oD 8D Line feed left implicit
Standard ASCII control
Esc 76 FO,76 ESCn 1B 9B char
E1 05 F0,05 ENQ® 05 85 Help function, like ENQ
F2 06 F0,06 | cs§§ | 1D oD | "two’
Arbitrary control char. Was
F3 04 F0,04 (AEIS 04 84 “f” for Find File function
E4 oC F0,0C EOT 4 04 84 Alt-F4 terminates app
Refresh: Reset, turn on,
F5 03 F0,03 DCl® 11 91 | yon
Arbitrary control char. Was
F6 0B F0,0B BELS 07 87 “c” for Cycle cursor around
E7 83 FO0,83 CAN % 18 08 Cancel misspelling
Arbitrary control char. Was
F8 0A FO,0A DC4 o 13 93 “e” for Extend selection in
Word
F9 01 FO0,01 USj 1F oF | Update 8lected fields
Arbitrary control char. Was
F10 09 FO0,09 NAK 15 15 backtick, for menu bar in
upper-left corner
F11 78 F0,78 FS% 1C gC | Full Screen mode toggle
E12 07 F0,07 ETB® 17 97 End work, Save As...
PrtScr EO,12, EO,FO,7C, . Escape to OS
sysRq | E0.7C | EOF012 |PE| 10 | 90
Scrlck 7E FO,7E SYN o 16 96 Used to pause output
Pause E1,F0,14, Pause function
Break E1,14,77 F0.77 DC3e 13 93

! Note: The break code for the Pause/Break key is alsgysimmediately following its make code,
without waiting for the key to be released. No codgeist when the key is actually released.



Raw input byte sequences for
most standard US PS/2 keyboardg My Custom ASCII-based Encoding
ASCII | ASCII | ASCII
Make Break make | make | break
Key code code char hex hex | Notes
{1 54 F0,54 | 5B DB Unshifted punctuation char|
Insert E0,70 E0,F0,70] sTx1 | 02 g2 | Insertstartof new text herg
Home EO,6C EO,F0,6C] SOHT 01 81 Start of document
Pg Up EO0,7D EO,FO,7D| vT 1 0B 8B | VT can move backwards
Delete EO0,71 EO,F0,71] DEL ® 7E FE | Forwards delete character
End EO,69 EO,F0,69] ETX | 03 83 End of document
Pg Dn EO,7A EO,FO,7A| FF: 0C 8C | Gotostartof next page
U arr EO,75 EO,FO0,75 u 75 F5 u is for up
L arr EO,6B EO,F0,6B I 6C EC | !lisforleft
R arr EO,74 EO,FO0,72 r 72 F2 | risfor right
D arr EO,72 EO,F0,74 d 64 E4 | disfor down
NumLk 77 FO,77 n 6E EE | nis for num lock
KP / EO,4A EO,FO,4A / 2F AF | Label on keypad key
KP * 7C FO,7C X 78 F8 | x means multiply
KP - 7B FO,7B 2D AD | Label on keypad key
KP + 79 FO,79 p 70 FO p means plus
KP Ent E0,5A EO,FO,5A| LF! 0A 8A | LetthisenterdoalF
KP . 71 FO,71 . 2E AE Label on keypad key
KP O 70 FO0,70 0 30 BO | Label on keypad key
KP 1 69 F0,69 1 31 B1 | Label on keypad key
KP 2 72 FO0,72 2 32 B2 | Label on keypad key
KP 3 A FO,7A 3 33 B3 | Label on keypad key
KP 4 6B FO0,6B 4 34 B4 | Label on keypad key
KP 5 73 FO0,73 5 35 B5 | Label on keypad key
KP 6 74 F0,74 6 36 B6 | Label on keypad key
KP 7 6C FO0,6C 7 37 B7 | Label on keypad key
KP 8 75 FO0,75 8 38 B8 | Label on keypad key
KP 9 7D FO,7D 9 39 B9 | Label on keypad key
1 5B FO0,5B | 5D DD | Unshifted punctuation char
. 4C FO0,4C : 3A BA Unshifted punctuation char
52 FO0,52 60 EO Unshifted punctuation char
<, 41 F0,41 , 2C AC Unshifted punctuation char
>, 49 FO0,49 > 3E BE | Todist. fr. keypad “.”
?/ 4A FO,4A ? 3F BF | Todist. fr. keypad “/”

Here’s the same table again, this time sorted by themake codes (column 2).



ASCIl | ASCII | ASCII
Make Break make | make | break

Key | code code char hex hex
F9 01 F0,01 | us| 1F 9F
F5 03 F0,03 | bcie | 11 91
F3 04 F0,04 | ACK 06 86
F1 05 F0,05 | ENQ 05 85
F2 06 F0,06 | Gs 1D 9D
F12 07 F0,07 | ETB® | 17 97
F10 09 F0,09 | NAK 15 95
F8 0A FO,0A | bcae | 13 93
F6 0B FO,0B | BEL= | 07 87
F4 0C FO,0C | EOT: | 04 84
Tab | OD FO,0D | HT~ 09 89
N OE FO,0E 60 EO
L Alt 11 FO,11 a 61 El
LShit | 12 F0,12 | soe | OE 8E
Lcul | 14 FO,14 { 7B FB
Q 15 F0,15 Q 51 D1
. 16 | F0,16 | 21 | A1l
Z 1A FO,1A Z 5A DA
S 1B F0,1B s 53 D3
A 1C F0,1C A 41 C1
W 1D F0,1D W 57 D7
© | 1 | FOIE| @ | 40 | coO
C 21 F0,21 C 43 C3
X 22 F0,22 X 58 D8
D 23 F0,23 D 44 C4
E 24 F0,24 E 45 C5
Pl 25 | Fo2s | s | 24 | A4
| 26 | Fo26 | # | 23 | A3
Space | 29 F0,29 | sp._ 20 A0
Vv 2A F0,2A Vv 56 D6
F 2B F0,2B F 46 C6
T 2C F0,2C T 54 D4
R 2D F0,2D R 52 D2
% | 2B | FO2E | w 25 | A5




ASCII | ASCII | ASCII

Make Break make | make | break
Key | code code char hex hex
N 31 FO.31 | N 4E | CE
B 32 F0,32 B 42 c2
H 33 F0,33 | H 48 C8
G 34 F0,34 | G 47 C7
Y 35 F0,35 | Y 59 D9
. | 3 | FO3 | ~ | 5E | DE
M 3A | FO3A | M 4D | CD
3 3B | FO,3B 3 4A | CA
U 3C | F0,3C | U 55 D5
“ | 30| FO3D | & | 26 | A6
o | 3E | FO3E | * | 2a | AA
<, | a1 F0,41 . 2C | AC
K 42 F0,42 | K 4B | CB
| 43 F0,43 | 49 C9
o 44 F0,44 | ©O 4F CF
) 45 F0,45 ) 20 | A9
{ 46 FO,46 ( 28 | A8
>. | 49 F0,49 > 3E BE
21 | 4A | FO,4A ? 3F BF
L 4B | F0,4B L 4C | cC
¥ 4C | F0,4C : 3B | BB
P | 4D | F0,4D P 50 DO
- 4E FO4E | _ 5F DF
52 F0,52 27 | A7
{I 54 F0,54 [ 58 | DB
! 55 FO,55 = 3D | BD
CapsLk| 58 FO,58 | bc2® | 12 92
RShit | 59 F059 | Sle | OF 8F
Enter | 5A | FO5A | cr« | OD | 8D
} 5B | FO,5B ] 5D | DD
' |'sp | FosD | + | 5C | DC
Backsp| 66 FO,66 | Bs@ | 08 88
KP1 | 69 F0,69 1 31 B1
kP4 | 6B | FO,6B 4 34 B4
kP7 | 6C | FO0,6C | 7 37 B7
KPO | 70 F0,70 0 30 BO




ASCII | ASCII | ASCll
Make Break make | make | break
Key | code code char hex hex
KP. 71 FO,71 ) 2E AE
KP 2 72 F0,72 2 32 B2
KP 5 73 F0,73 5 35 B5
KP 6 74 FO0,74 6 36 B6
KP 8 75 FO0,75 8 38 B8
Esc 76 FO0,76 ESCH 1B 9B
NumLk 77 FO,77 n 6E EE
F11 78 FO,78 | Fsfff | 1C 9C
KP + 79 F0,79 + 2B AB
KP 3 7A FO,7A 3 33 B3
KP - 7B FO,7B 2D AD
KP* | 7C F0,7C X 78 F8
KP 9 7D FO0,7D 9 39 B9
ScrLek | 7E FO,7E | SYNo 16 96
F7 83 F0,83 | CANx 18 98
RAIt | EO,11| EO,FO0,11 b 62 E2
Prtser | EO,12,| EO,FO,7C,
sysRq | E0.7C| EO,F0,12| P~ | 10 | 90
RCtl | EO,14| EO,FO0,14 } 7D FD
LGul | EO,1F| EO,FO,1H v 76 F6
RGUI | EO,27| EO,FO,27 w 77 F7
Menu | EO,2F| EO,FO,2H m 6D ED
Kp/ | EO,4A| EO,FO,4A / 2F AF
KP Ent| EO,5A | EO,FO,5A| LF . OA 8A
End | E0,69| EO,F0,69 ETX | 03 83
Lar | EO,6B| EO,FO,6B | 6C EC
Home | E0,6C| EO,F0,6d SOHT 01 81
Insert | EO,70| EO,F0,70 STX. 02 82
Delete | EO,71| EO,FO0,71} DEL ® TF FF
Rarr | EO, 74| EO,FO0,72 r 72 F2
Darr | EO,72| EO,FO0,74 d 64 E4
Uarr | EO,75| EO,FO,75 u 75 F5
PgDn | EO,7A| EO,FO,7A| FF% oC 8C
PgUp | EO,7D| EO,FO,7D| VT 1 0B 8B
e | B2 Bgoa % oese | 13 | 903




State Machine Design

Here is a state diagram for a machine to decode the abquences:

back to - back to
state makg Print state ( map 2

Scree break char
SysRg

map 1
makechal

map 2

map 1
' breakchal makecha
@@ G (@) ©
back to
@u@w@a@m@ T
Print

Screel
back to
state SysRg

mak Paus

Brea

This table shows the “expected” next byte in state segsen

State:] 0 | 1| 2 | 3| 4|5 |6 |7 ]8]9]10]11|12|13|14 |15

Byte: | - | - | 12| EO| 7Q 7C|EO| FO| 12y 14| 77| E1l] FO 14 FQ 7V

The bold lines indicate that if the expected next B/g=en when in the state
immediately to the left, a make or break code for sepszial key is output and then we
return to state O instead of going to the next state.

We can simplify things slightly and get things working pmrbp®r the cases
NumLock+ExtendedKeypad and Shift+PrtScSysRq if we just tree sequence EO0,12 as
a character in its own right, “Imaginary Extended 3laifid represent it with ASCII 00

(NUL, @). With this, PrintScreen/SysRg becomes an ordinagy 2nayte sequence (EO,

7C) except that the imaginary extended shift may somstaome before it. Meanwhile,
we also eliminate states 6, 7, and 8. This leasegitlh Pause/Break. However, we can
simplify its processing by treating it as two eventstfMake Pause/Break, then
immediately followed by Break Pause/Break. These celn lea processed by their own
branches. In practice, they will always go togethat,so what. Otherwise, software
will have to specially deal with the fact that Pause#Brdoesn’t have a separate break
code. So this simplifies the design. We can simhfgn further by treating the E1
extension code as identical to the EO code for primarydieggurposes, so that
Pause/Break becomes an ordinary Map 2 character asMellonly special provision
here is that we need to suppress the ordinary outputoiaird which would have been
generated by an EO 14 sequence, and stay in the extended-sesjaenaéer the 14
(control) and use it to process the 77 also. This suggestst code with bits:

EO — Received an EO code, go into extended sequence for map 2

E1 — Received an E1 code, go into extended sequence for enagh &ay longer

FO — Received an FO code, generating a break character
See the section “Simplified Logic for Key Decoder Maddt the end of this document.



Code Pages

This section shows convenient 2-dimensional charts tesept the lookup tables that
will be required in the key decoder.

Map 1, from ' byte of sequence to output ASCIlI make code or special state

01,234,656 |7|8|9 A|/B|C|D|E|F

0 1F 11| 06 | 05| 1D| 17 15|13 | 07 | 04| 09| 60
61 | OE 7/B| 51| 21 S5A| 53 | 41| 57| 40
43 | 58| 44| 45 24 23 20 956 46 %4 b2 |25

4E | 42| 48| 47| 59 5k 4D | 4A | 55| 26| 2A

2C | 4B | 49| 4F| 29| 28 38 3F| 4C| 3B | 50 | 5F
27 5B | 3D 12| OF| 0D | 5D 5C
08 31 34 37

30| 2E| 32| 35 39 38 1B6E| 1C|2B|33|2D| 78| 39| 16

18

st2 | st9

MmO O | >Plojlo Nl | |wW|IN|—~

stl




This view of map 1 is like the previous chart but showsatghow the keys are labeled:

0|1[2|3|4|5|6|7|8[9|A|/B|C|D|E|F
0 F9 F5| F3 | F1 | F2| F12 F10| F8 | F6 | F4 | Tab| ~
1 Left | Left Left| Q ! z S| A |W| @
Alt | Shift Ctrl | ¢ 1 z S a w 2
CcC | X D | E $ # LV F | T R | %
2 c X d e 4 3 Space \% f t r 5
q N B|H|G|Y A M J u | & *
n b h g y 6 m ] u 7 8
4 < K I O ) ( > ? L : P | _
, k [ o] 0 9 . / I p -
“ { 4+ Caps|Right } |
9 ’ [ | = Lock | Shift[FMteT| ] \
6 Back KP KP | KP
space 1 4 7
KP | KP | KP | KP | KP | KP Num KP | KP | KP | KP | KP [Scroll
f1lo| .| 25|68 |FCLoklF = [ 3| - | * | 9 [Lock
8 F7
9
A
B
C
D
E | st2| st9
F | st1

Some things to note:
» All valid single-byte make codes are only 7 bits long (thabit 7 = 0) except for
the code for function key F7 (hex 83).
* All byte values that initiate extended byte sequences baghirthe high bits 111.



Finally, this third version of map 1 shows the glyphstifie ASCII characters that | am
choosing to represent each key:

0/1/2|3|4|5|6|7|8|9|A|B|C|D|E|F
0 | © @ |o|f{| = M| o | =4
1 al o { 1Q[! Z| S| AW @
2 C|X|D|E| $| # IVIF|T|R|%
3 N|B|H|G| Y|~ Ml J | U|&|*
4 KT TOo )] ( > ?| L|; | P| _
5 ’ [ | = ® || <] \
6 & 1 4| 7
7|0 2| 5/ 6/ 8 n|(n|{f|+]3]-]x|9 e
8 x

9

A

B

C

D

E | st2|st9

F |stl




This next code chart is map 2, for tHe Ryte of 2-byte make sequences starting with EO
(from state 2):

0|1,2,3|4(5|/6|7|8]9 A/ B/C|D|E|F
0
o e
2 i eng
3
4 K/P
9 Enter
3] End «— [Home
7 | ot | o | L adll Do O]
8
9
A
B
C
D
E
F | st5
Notes:

* Byte sequence EO,1(®) can be considered to represent an imaginary
“extended shift” key. Notice this sequence consistb®eiktended-keymap
escape code 12, followed the ordinary Left $hift key codeTtas special
“extended shift” character begins the code sequenckdPtint Screen / SysRq
key, and when the Num Lock key is active, it also prefbtke code sequences for
all of the extended-keypad keys (Insert, Délete, Homel,[Page Ug, Page
Dowr, and the], [],[ ][ ]arrow keys).

* The undecorated byte sequence EO,7C is generated \by the dPerem SSyqu
key when a shift key is held down. If shift is not beadd down, this sequence
is further prefixed by EO,12, the imaginary extended-shift key.

» Pause/Break actually starts with E1, not EO, but we tiéplace it on this map.




Next view of map 2 shows the chosen ASCII charactarthbse:

0|1]2|3|4|5|6|7|8|]9|A|B
0

’ bstB}

2 w

3

4 /
5 ’
6 ] I
7|1 |®|d r|{u ¥
8

9

A

B

C

D

E

F |st5




Same thing, but now with the hex codes:

ol1]2]3]als|6]7]|8|lolalB|lc|D|E]|F
0

1 6258 7D 76
2 77 6D
3

4 oF

5 0A

6 03 |6c|o1

7 102|7F 64| | 72|75 oC 0B

8

9

A

B

C

D

E

F | st

Some things to note about Map 2:

The codes for right-Alt and right-Ctrl are the saradedt-Alt and left-Ctrl but
with EO prefixed.

The menu, left GUI, and right GUI codes are distincinfieny codes on map 1.
The keypad “/” code is the same as the code for tkey?hut with EO prefixed.
The codes for Insert, Delete, Home, End, Page Up, Pag®a,Cand the four
arrow keys (Up, Dn, Lf, Rt) are the same as thos¢éh®rcorrespondingly labeled

keypad keys (resp. 0, ., 7, 1, 9, 3, 8, 2, 4, 6), except witffEor¢fixed.
o Depending on the state of the keyboard’s built-in NurckLitag, alternate
make/break sequences may be generated for these keys instead!
behavior is not documented, but | have reverse-engithéebnelow.



e If “Num Lock” has been pressed an odd number of time® sime last reset, the
make codes for the extended-keypad keys (Ins, Del, HomeFghth, PgDn, Up,

Dn, Lf, Rt) are prefixed by EO,lI(@) and the break codes are suffixed by

EO,F0,12 E ®). This would correspond to make and break codes for an
extended-shift character.

* This same extended-shift character also makes an appearaheeodes for
PrSc/SysRq: make codf@ [ | ), break code N8 |B[§ ). Interestingly, if
either of the ordinary shift keys is held down while P8ysRq is pressed, the
extended-shift press/release codes get taken away, an®@yafl8g just generates

the codes makdl(]); break Jj[§ ®), which suggests that one can just ignore the
extended-shift press and release events in all casks, @mpler test for
PrSc/SysRq and the extended-keypad keys would be to judblotiieir press-
release codes sans the extended-shift character.

* The Pause/Break make sequence looks like a make-break seqoesiséing of:

o make code: Pary extended shift Eﬂ]{ followed by make-LCtrl, make-
NumLock sequence 14, 7@ (w).

o break code: ®ary extended shift Eﬁ]{ followed by break-LCtrl, break-
NumLock sequence F0,14,F0, T ¢ [ w)



This is an ASCII table annotated to show the keyboard #egt are represented by each
character in my encoding. White-on-black cells are keymap 2.

0/1/2|3/4|5/6|7|8 9 A B|C/D|E|F
NUL | SOH | STX | ETX | EOT |ENQ|ACK | BEL | BS | HT | LF | VT | FF | CR | SO | sl
01171 y | @lo |l 1]$]d]0|Q
Ext KP Page Page Left |Right
ERICIEE] F4 | F1 | F3 | F6 |Bksp Tab [N ug M Nter| o 'S
DLE | DC1 | DC2 | DC3 | DC4 | NAK | SYN | ETB [ CAN | EM | SUB [ESC| FS | GS | RS | US
1 . 10| ® | O oER SLAK ZRIEE AR B NN
PrtSc Caps| Pause Scroll
F5 Lock F8 Breal F10 Lock F12 | F7 Esc| F11| F2 F9
SP ! n # $ % & 1 ( ) * + _ /
2 soc| ! #1$ | % | & () | = |[kPp| < | kP | kP JR&
PCI 1 34|57 9|0 + || - /
0/1/2,3/4|5|/6|7|8]|9 < | = ?
3 KP | KP | KP | KP | KP | KP | KP | KP | KP | KP : + > ?
0 1 2 3 4 5 6 7 8 9 ; = . /
@/A B|ICID E|IFIGIH|I|J K|LIM|[N|O
4 @ A B C D E F G H | J K L M N O
2 a b C d e f g h [ | k I m n 0
PIQ|R[S|TIU[VIW[X|Y|Z][][\][]]~] _
O P Q[ R[S TIU[VIW[X[Y [zl ([T T~ _
p q r S t u i W X y ya \ ] 6
"la|bjc|d|e|f|g/h|i|] k]l m|njo
6 ~ | Left [gle]qls Menu Num
I Alt Lock
t | DEL
2 Plajr|s ulviwix|yl|lz|{]|]

A
Left Right g Left Right
&0 oo I o

.

 OUT OF DATE - The currently unused ASCII characterthia mapping are the

following:

= (EM) © (SUB) $ (RS) “(double quote)
: (colon) < (less than) c e

f g h [

] k 0 p

q S t y

z | (vertical bar) ~ (tilde)



Simplified Logic for Key Decoder module

State bits and their meanings:

fO — We have just read an FO byte, which means that thentwode sequence is
a break code (rather than a make code). The nextdnsesed will
terminate the current code sequence, and we will outppdewith the
high bit turned on to indicate that it is a break code.

el— We have just read the first byte (E1) of a secondagndgd sequence; this
flag will turn off after the next normal (less than &3je is received, but it
will prevent that byte from immediately causing any otitpthis flag is
only needed to process the Pause/Break key.

e0— We are presently in the midst of an “extended” kedecgequence that
started with either an EO or E1 byte code.

State table: (here “-” means “don’t care;” and the' ‘Gperator abbreviates if-then-else)

Inputs to State-Machine Logic Outputs of State-Machine Logic
Current Next
State Bits Byte In State Bits Byte Out
el|e0|fO]| by |bs|bs|by|bsg|by|by|byfel ed|fO] by |bg|bs]|bs]|bs|by|b|bg
O|e|fo] O bs.o 0| 0| Of fo e ? map2:mapbs. o
-l -|fold2]0| -] -| -] -| -| - O] 0/0]| fo | 18 (representsF7 key)
1| -(-10| -] -] - -| -| -| - O] 1] O] none(skips14 in Pause/Brk)
eele| -1 1| -|1] -| -] -| -le|e | 1]|none(received FO byte)
-1 -1-12]12] -] Of -| -] -|bofbo| 1 | O|none(received EO/EL byte)

1% row: (norm_byte) Last byte of a make or break code for a normal maplap2rkey
when not in the 2ndary extended mode. Output the 7-bitllAB@lie looked up
from mapl (or map2 if the e0 flag is on), and turn on Kitf@ (break code).

2" row: (83_byte Last byte of a make/break code for the exceptionalinkay (F7).

3 row: (skip_byte) Encountered a byte code below®@hile in the 2°ary extended
mode. Ignore this byte and go to the primary extended mddes case handles
the 14 (left-control) codes that occur in the Pause/Break sexgue

4" row: (FO_byte) Encountered a byte starting with D or F. AssumeF@sand set the f0
flag, indicating that this is a break code. Don’'t dethe extended-mode bits e0
and el. This is needed to correctly handle EO and E1 seguence

5" row: (E_byte) Encountered a byte starting with C or E. AssumeEif@r E1 and set
the e0 extended-mode bit. Also set the el flag to go irdar@rextended mode if
the LSB is 1, indicating E1.

Logic for identifying which row of the above table we are on:

low_byte = ~b7
norm_byte = ~el & low_byte Trow)
83 _byte = b7 & ~b6 {8 row)
skip_byte = el & low_byte Brow)

hi_byte = b7 & b6
FO_byte = hi_byte & b4 trow)



E_byte = hi_byte & ~b4 Brow)

Logic for determining the next-state bits based on the above

e0* = el | (FO_byte & e0) | E_byte
Either we were just in el mode, or we just received BEOngre already in EO
mode, or we just received an EO or E1 byte.

el* = hi_byte & (el | (E_byte & b0))
The byte just seen was a high one, and either we weeslg in E1 mode, or we
just received an E1 byte.

fO* = FO_byte
The byte just seen was an FO.

Some Notes

For the above simplified design to work, map 2 needg tmddified to include
assignments for the following codes:

* Code 12(“imaginary extended shift key”), which may or may appear
when pressing Prt Scr / SysRq, Insert, Delete, Homg, Eage Up,
Page Down, or the arrow keys, but does not affect iemimg and can
be ignored by the application. Suggested ASCII code: OQYNWII, a
character to be ignored.

» Code 77 which occurs (twice) in the sequence generated by Paas&/Br
The above design will output separate make and break cdubestiis
key is pressed (and nothing when it is released). SuggeStet gode:
13 (DC3), Device Control 3, a secondary stop.

» Code 7C which occurs in the make and break sequences generated by
PrtScr/SysRq. Suggested ASCII code: 10 (DLE), Data Lidlafes a
special low-level escape character. This key may alsergte
press/release events involving Code 12, but these candgbgigabred.

- END OF DOCUMENT -



