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Customize FlexMatrix Keyboard Controller SK5126
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1 Overview

Sprintek FlexMatrix keyboard controller SK5126 provides many features for keyboard
manufacturers to configure the ICs for their specific applications. These features are four matrix
tables, Fn modes, backlight PWM control, general purpose output (GPO), state control output
(SCO), LED drivers, and KeyMouse. This article introduces how to use and configure these
features.

2 Configuration and Test Software Tools

FlexMatrix Editor and Programmer software are the tools to configure FlexMatrix keyboard
controllers. FlexMatrix Tester software is a free tool to test keyboard matrix.

The latest version can be downloaded from the link
http://www.sprintek.com/support/Downloads.aspx.

Microsoft .NET framework 4.0 must be installed to run these software tools. Please download
.NET framework from Microsoft.com link
http://msdn.microsoft.com/en-gb/netframework/default.aspx.
Tool List:

e FlexMatrix Editor for SK5126

e FlexMatrix Programmer

e FlexMatrix Tester
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Here are screen snapshots of these FlexMatrix tools.

|| Eile Help

Header Registers ‘SFunc | Matrix 0 | Matrix 1 | Matrix 2 | Matrix 3 | MacroFuncKey 0 | MacroFuncKey 1 I MacroFuncKey 2 | MacroFuncKey 3 | MacroFuncKey 4 MacmFuncKeyE‘

Header Keyboard Control Registers
Fomat D [ 1 (1 Hex) Debounce Dawn 03
= = Time (times)
Revision | | {1 Hex) Debounce Up Time o1
~ T (times)
Reservedd 13 88 (4 Hex)
Reserved?: 3F 0OC
MirData 00 00 00 00 00 B — -
= - = = lay Func/Key Time 00 64
(15 Hex) 0 00 00

External Mouse Scroll Mapping Timeout:

KeyMouse Ghost Key Disable Flags

XY Motion Speed Profile || Global Disabled

(10Hex) 00 80 O 0 02 &l Individual Ghost Key Disabled Flags
Z Seroll Speed Profile C0 oo C4 oo C8 oo
C1 oo C5 oo C9 oo
C2 oo C6 0o c10 go

(@Hex)  1E 50

C3 o C7 m Ci1 gg
Notes: Each byte represents R0 to R7

Figure 1 — FlexMatrix Editor for SK5126 Snapshot

File Action Help

LoadedBufferChecksum: 0x0 —
—

@
ProgramCounter: 0 = SPRINTEH
Welcome to use FlexMatrix products. One chip for everything!

Load Program & Verify

Figure 2 — FlexMatrix Programmer Snapshot
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2 Sprintek FlexMatrix Tester 1.1

File  Action  Help
Delay Time Virtual Key Code:  |0x12 [Flsiitate o i :
Clear Exit
Repeat Rate: Key Scan Code: | 0x038
[ Leftatt- UP] [ Tah - UP] [ Ta - UP] [ Tah - UP] [ Tab - UP] [ Leftél- DOWN] [ Lefial- UP] [ Tak - UP] [ Tak - UF][ Tak - UP] [ Tab - UP] [ Takb - UP] [ Letidlt- DOW
Back|Fom | o Refra | Hom HDD: Sear | |40 é\ﬂy Calc Pravi| o pPIay M Vol | ol |Selec [NumLock]Capsloc [Scrallloc]
8C%) ard el sk | E el mﬂiz ulatar lilex ous el E;us WS ne | Dec [tDisc
Fang Han] Han
Flia|Fa | Fis | Fi6 || Fi7 | Fra | Fia | Fzo | | F21 | Fez | Foa [ Feq Hang | Junja| Final | = Cg;" Cormy Acfe
ul kanil art P
E flee e[|l ms [ re | e [ e || re [Fio | e | iz | S [Emn[Pese clear| EE[Comv | 575 [ sl E252
=5 1 |Lock| e i G el il
=5 | " |@-2| #3 | 54 | %5 "6 | 7 |*a | (3 | 30 | - | - | Backspace Insert Him PSEE EJD“E"[‘( A I
Delet T 3
Tab alwleE|r|T|v|lu]l i loe]lr|ia]Hn I =5 End [Dow | [Hom 68 UR o0,
B In =] g p i
: W ~ 5
Caps Lock A s n} i G H J K I = # Return qleft| & Right
. 1 3
LShift A Zz X 194 W B N M <, > ?f RShift Up R Doy PoDn
= - Enter
LCHl |LW|n LAl | SPACE RAI |RW|n Apps | BCHl Left ﬁ"" Right Olhs | .Del
=-—. Sprintek - The Leader of Human Input Device Products
ESPH/NTEH Mates: This free software can be only uzed for Sprintek HID products.

Figure 3 — FlexMatrix Tester Snapshot

3 Customization Workflow

FlexMatrix family keyboard controller ICs provide the ability for users to program keyboard matrix
and other control parameters. To support this feature, FlexMatrix Programmer and FlexMatrix
Editor software are developed. A user uses FlexMatrix Editor software to edit the keyboard matrix
information and other control parameters into a binary file, then uses FlexMatrix Programmer
software to download the binary file to the keyboard controllers’ non-volatile memory. At the end,
FlexMatrix Tester can be used to test the keyboard matrix.

FlexMatrix keyboard controllers may work in two modes: USB interface mode and PS/2 interface
mode. For USB interface mode, FlexMatrix programmer (Windows) is used to download matrix
data to the controllers under Windows via a USB port. For PS/2 interface mode, there is no
program to support download; therefore, the IC need be set to USB mode temperately to use this
configuration feature.
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Keyboard Mtatrix

FlexMatrix Editor
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(Windows)
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Figure 4 — Customization Workflow for FlexMatrix Controller

4 Download a Matrix File to FlexMatrix Controller

Follow the steps below to download a matrix data to FlexMatrix controller.
Step1 — Run FlexMatrix Programmer software in Windows;

Step2 — Click Load button and select the matrix data file;

Step3 — Plug FlexMatrix keyboard into PC’s USB port;

Step4 — Click Program & Verify button to download the matrix data file.

Step5 — “Verification - Passed” shall be shown at the end of message list box.
Step6 — Repeat Step3 to Step5 for next keyboard controller.

Sprintek FlexMatrix Programmer

File Action Help

LoadedBufferChecksum:  Ox1DFC7 —

Load Prog ram & Verify ProgramCounter: 2 —.’?ﬁ‘?fﬂ/f(—'ﬁ

Welcome to use FlexMatrix products. One chip for everything!
Load File: WHID'\FlexMatrixT ools\FlexMatrixEditors\FlexMatrix Editor for SK5126'bin\FormatABTpl-SK5126.bin
Load suscessfully. LoadedBufferChecksum = Ox1DFC7

Read Completed.
Verification — PASSED (1)
Device is found. PartNo = 5126, Version = 1.11 Revision = 3

Read Completed.
Verification — PASSED (2

Figure 5 — FlexMatrix Programmer
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5 Customize Keyboard Matrix

5.1 Concept of Matrix Tables

FlexMatrix keyboard controllers support four key matrix tables. Fn state is controlled by Fn key;
Numlock state is the state of Numlock LED controlled by Numlock key. Each table has 144 keys,
which is a 18-columns-8-rows matrix. The four matrix tables are configured as below.

Matrix0 — Fn Off, Numlock Off
Matrix1 — Fn Off, Numlock On
Matrix2 — Fn On, Numlock Off
Matrix3 — Fn On, Numlock On

If your design doesn’t have Fn key, you may ignore Matrix2 and Matrix3 assignment.

Each location in the table can be assigned to a Sprintek key (SKEY). There are 256 SKEYs. Most
SKEYs are predefined to USB or PS/2 scan code; but they can be redefined through
“MacroFuncKey0” to “MacroFuncKey5” tabpage.

FlexMatrix controllers have default matrix when they are shipped. The default matrix tables can
be found in the datasheets. If your design maps the default matrix tables, you can use the ICs
directly.

@ Sprintek FlexMatrix Editor for SK5126 V1353 [New]

Eile Help

‘ Header R | SFunc | Matroe 0| Matrix 1 | Matrix 2 | Matrix 3 | MacroFuncKey 0 | MacroFuncKey 1 | MacmFuncKayZl MacmFuncKayBl MacmFuncKay4| MacmFuncKaySl

RO R R2 R3 R4 R5 R6 R7

‘I co [F1s v [ ET ~| [Fz ~| [Fzs MRET +| |eTRL ~| [ReTRL -
ct [Esc x [m ~ [ ~ Rz ~] |2 ~] [F ] [B ~| |a -]
c2 [128 - |z ~| [capsiock ~| (A EE - [ - 5 -] (w -
c3 [F13 ~| [F4 MGEE ~| [Fs -] [F17 > [Fis v At ~| [RaT -
ot [space -] [x = [ DE a (4 =) [e = [ a5 B i
s [sLEEP + (LW ~| [kevas - [ x| [Fu1 ~| [Fiz +|] leustl w] [LEn -
cs e -] [B -] [ =] [ -] [m - [ = (B -] [e z)
c7 [Rwin ~ N G - | x| [F8 ~ |8 v |cust32  w| [cusTa3 ~]
cs [nserT v [ x] [m x) [ -] [u PNE e -] [0 x)
co [bEiETE ] [ x] [ r) K -] x| [Fo -] [ -] K x)
c1o [ARwWL ~| [aPPL - [ ] L ~| [o ~| [numiock v [ ~| [ ~|
cn [ARwDN ~| [aRwup ~| [EnTER - [ ME ~| [scroiock w| [ - [w -
c12 [cusT 0 ~| [custs v [custiiz ] [cusTas  +| [cusT  ~+] [kEV4R2 ~| [RSHFT ~] [LsHFT -]
c13 [aRwWR RE ~| [PacEDOwWN ~| [PAGEUP  ~| |[BACKSPACE ~v| [PRINTSCRN v| [PAUSE ~] [HomE -
[ =) (v =] [w =] [ -] [ra =] [ - [ns -] [ne z
c15 [ne v] [ng ~] |m ~] [no - I~ M ~| [nenterR  ~+| [n -
c16 [custie  w] [custie  »| [cust2s  w| [custe  v| [custzs | [cust  w| [cusTaiz +| [cusTm v
c17 [custzi  w] [custzz | [custzz  ~| [cusT2s  w| [custes  ~] [cusTm  w| [cusTis  +| [cusT0 )
Flagh-7Key |SPACE ~| [EnTER ~| [BAckspacE ~| [LsHFT ~| [RsHFT ~| [no v [NenTER  +| [N -
Flags-15Key > Key ~| [Nokey ~|  [Nokey v| [Nokey ~| [Nokey ~|  [Nokey ~|  [Nokey ~| [Nokey -]

Nates: Flag event key assignment is for all 4 matrix tables

I Caopy to Matrix1 J I Copy to Matrix2 ] [ Copy to Matrix3

Figure 6 — Edit Matrix Tables

5.2 Assign a Key to a Location (Row, Column)
Each location need be assigned four keys for different Fn and Numlock state cases.

Example 1: Map Four Normal Keys to One Location
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This example maps four keys “U”, “ARWUP”, “PAGE UP”, “VOLUP” to Matrix0-3 location ROCO
respectively.

Matrix # Matrix Case SKEY Description

0 Fn Off, Numlock Off U Keyboard u and U

1 Fn Off, Numlock On ARWUP Keyboard UpArrow
2 Fn On, Numlock Off PAGE UP Keyboard PageUp

3 Fn On, Numlock On VOLUP Volume Up

The following pictures show the assignment in FlexMatrix Editor software.

File  Help File Help
Header Registers | SFunc ¢ Patrix 2 || b atix 3 Header Registers | SFunc || Matix 0 Matrix 2 || Matrix 3
RO R1 Rz R R1 R2
co u v | F20 w | F21 co BRWUP v | F20 v |F21
Figure 7 — U in Matrix 0 Figure 8 — ARWUP in Matrix 1

File Help File  Help

' Matrix 3| | Header Registers | SFunc | Matix 0 | Matrix 1

Rl R R2 0] R1 R2
co PAGE UP + | Mo Key ¥ |NoKey | CO YOLUP ¥ | MoKey | Mo Key
Figure 9 — PAGE UP in Matrix 2 Figure 10 — VOLUP in Matrix 3

Example 2: Map Normal Key, Macro Key, Function Key to One Location

This example maps four keys “L”, “LOGIN”, “GPOQ”, “BLCINC” to Matrix0-3 location ROCO
respectively. Macro keys and function keys can be defined or redefined through FlexMatrix Editor
tabpage “MacroFuncKey0” to “MacroFuncKey5”.

Matrix # Matrix Case SKEY Description
0 Fn Off, Numlock Off L Keyboard | and L
1 Fn Off, Numlock On LOGIN Macro key.
LCTRL + LALT + DEL
2 Fn On, Numlock Off GPOO When key is pressed, GPOO is driven to

low; when key is released, GPO is
driven to high.
3 Fn On, Numlock On BLCINC | Backlight brightness cycle increase.

The following pictures show the assignment in FlexMatrix Editor software.

File Help File Help
Header Registers | SFunc | Matrix 0 | bMatriv 1| Matris 2 | Matrie 3 [ | Header Fegisters | SFunc | Matrix 0| Matiz 1 | batriz 2| Matric 3| |
RO R1 RZ RO R1 RZ
Co L | F20 | FA1 (] LOGIM » | F20 w |F1
Figure 11 — L in Matrix O Figure 12 — LOGIN in Matrix 1
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File Help File Help
| Header Registers | SFunc || Matix 0 | Matis 1| Matix 2 | Matix 3 H—I | Header Registers | SFunc | Matrix 0 | Matrix 1| Matriz 2| Matriz 3 LI

RO R A2 RO R Rz
co |GPOO v [NoKey v|Nokey  CO |BLCINC v | No key v [Nokey
Figure 13 — GPOO in Matrix 2 Figure 14 — BLCIN in Matrix 3

5.3 Define a Macro Key

A macro key is a combination of up to 5 keys. These element keys can be normal keys or
function keys. A macro key cannot be nested into another macro key.

Example 1: Use a Macro Key to Generate ‘#

To generate letter “#” in normal keyboard, we need press “SHIFT” key and “2” key. FlexMatrix
keyboard controllers allow users to get “#” output by pressing only one key. This example defines
“CUST_41” to combination of “LSHIFT” and “2”. Then follow “Assign a Key to a Location”
procedure to assign “CUST_41" to Matrix0 to Matrix3.

File Help
Header Registers | SFunc | Matrix O | Matrix 1 | Matrile Matr'uc.'i‘ MacroFuncKey 0 | MacroFuncKey 1 | MacroFuncKey 2 MacmFuncKay3| MacmFuncKey4| MacroFuncKey 5

0 1 2 3 4

Key 256 (CUST_41) Macro LSHIFT 2 No Key No Key No Key

EL—' Edit a Macro or Function Key

(©) Macro Key T Key D [ Key 2 Koy Ky 1 —
( : ) Function Key K

- Make All Break Al ~ | [LSHIFT ~|[z ~ | [Nokey ~| [Nokey ~ | [NoKey ~|

© oo

Figure 15 — Define a Macro Key of “#”

Example 2: Associate a GPO pin with a Normal Key

This example defines that “CUST_40” associates GPOO pin with “A” key. When “CUST_40" is
pressed, “A” letter down event is reported and GPOQO is driven to low; when “CUST_40" is
released, “A” letter up event is reported and GPOQO is driven to high.

- _
| 05 Edit a Macro or Function K = S
= =
i
@ M K
= bty Make Effective ] (] ] ]
(@) Function Kex =
i 2 Break Effective B @ ]
() Nomal K
2 TR tey Functions [cPo0Low ~] [aPonHigh ~|  [nun v] [ =

Figure 16 — GPOO function key definition

j—
- Edit a Macro or Function Ke g@un
[PEhh i S —
A Type Key0 Key 1 Key2 Key 3 Key 4 ]
() Function Key =
- Make AllBreak Al ~| [A ~|[cusT_39 ~ | [No key ~ | [Nokey ~ | [Nokey -]

Figure 17 — Define a Key Associated with GPO pin

February 20, 2015 Document No. ANO0O9 Ver. 1.00 7



Application Note Sprintek Corporation

5.4 Three Types of Macro Key

SK5126 support 3 types of macro keys: make-all-break-all, sequential-at-press, sequential-at-
release. The make-all-break-all is same to the standard macro key definition in SK5126 described
in previous section. Besides the short definition support up to 5 keys, SK5126 also support
extended long definition which can be extended up to 29 keys;

Make-all-break-all: When the physical key is pressed, the Key0 to Key4’s make codes are sent
to the system in order; when the physical key is released, the key4 to keyQ’s break codes are
sent to the system in order. For example, generate keys LCTRL+LALT+DEL to pop up task
window.

Sequential-at-press: When the physical key is pressed, the keyQ’s make code and break code
are sent to the system; then so do key1, key2, key3 and key4; when the physical key is released,
nothing is sent. For example, generate ‘0’, ‘0’ and ‘0’ sequentially to get text “000” at key press.

Sequential-at-release: When the physical key is released, the key4’s make code and break code
are sent to the system; then so do key3, key2, key1 and keyO; when the physical key is pressed,
nothing is sent.

Modifier Key Toggle Features: For Seuential-at-press and Sequential-at-release keys, modifier
key toggle feature is supported. CapsLock in the sequence will turn off current CapsLock LED
setting; LShift/RShift will toggle current LShift/RShift status; LControl/RControl will toggle current
LControl/RControl status; LAIt/RAIt will toggle current LAI/RAIt status. At the end of execution,
the original setting will be recovered.

Example 1: Use a Macro Key to Generate ‘000’

0 Macro Key

i Type Key 0 Key 1 Key 2 Key 3 Key 4 |Tl
(") Function Key =

Sequential atPress v | [0 ~|[o ~/[o | [No Key | [No Key -

Figure 18 — Define a Key to Generate “000”

Example 2: Use a Macro Key to Generate ‘Diet Coke’
Press button “ExtMacro” to define up to 29-key macro key.

Edit an Extended Macro Key.

(3) ExtMacro Key
Type Kep O Kepl Kep 2 Kep 3 Kepd 0K
|Sequential at Press v | |CAPSLOCK. s || LSHIFT ~|D v || LSHIFT | [1 |
Clear Kep 5 Key & Key 7 Key & Kepd Kep10

IE vl (T v ||5PACE | [LSHIFT ~|c || LSHIFT v|
kKep 11 Kew12 Key13 Key15 Key 16
|D Vi|K V”E VHNoKey V|ENDKE}' v|
Kep17? Kep 18 Key19 Kep 21 Kep 22
|NOKey ¥ |NOKey V||NOKey v”NoKey vi;NoKey vJ
Key 23 Kep 24 Key 25 Key 27 Key 28
|NOKey :i |ND Key \:|N0 Key viiNo Key v_|INOKey v:

Figure 19 — Define a Key to Generate “Diet Coke”

February 20, 2015 Document No. ANO0O9 Ver. 1.00 8



Application Note Sprintek Corporation

5.5 Define a Function Key

A function key can be defined as a group of up to 4 Sprintek functions (SFunc). A
function can be triggered at when the key is pressed (make effective) or when
the key is released (break effective).

Basic Functions

SFunc Description
LFn LFn function
RFn RFn function

Backlight Cycle Inc

Backlight brightness increase in cycle

Backlight Cycle Dec

Backlight brightness decrease in cycle

Backlight Inc

Backlight brightness increase

Backlight Dec

Backlight brightness decrease

Backlight Toggle

Backlight brightness toggle

Backlight Off

Backlight brightness is off

Backlight On Backlight brightness is on

SCO Cycle Inc SCO increase in cycle

SCO Cycle Dec SCO decrease in cycle

SCO Inc SCO increase

SCO Dec SCO decrease

GPO # Low GPO # is driven to low. # is from 0 to 1
GPO # High GPO # is driven to high. #is from 0 to 1
GPO # Toggle GPO # toggle output. # is from 0 to 1

External PS/2 Functions

SFunc

Description

External PS/2 Lock

Lock external PS/2 port

External PS/2 Unlock

Unlock external PS/2 port

External PS/2 Lock
Toggle

Toggle external PS/2 port lock

External PS/2 Map
Mouse X to Horizontal
Scroll

Map mouse X movement to horizontal scroll

External PS/2 Map
Mouse Y to Vertical
Scroll

Map mouse Y movement to vertical scroll

External PS/2 Mouse
Single scroll enable

When both X to HScroll and Y to VScroll mapping
are enabled, the single scroll control is enabled

External PS/2 Mouse
Single scroll disable

When both X to HScroll and Y to VScroll mapping
are enabled, the single scroll control is disabled

KeyMouse Functions

SFunc

Description

KeyMs LBtn Down

Simulate mouse left button is pressed

KeyMs RBtn Down

Simulate mouse right button is pressed

KeyMs MBtn Down

Simulate mouse middle button is pressed

KeyMs 4Btn Down

Simulate mouse 4" button is pressed

KeyMs 5Btn Down

Simulate mouse 5" button is pressed

KeyMs X Plus Down

Simulate mouse X positive movement

KeyMs X Minus Down

Simulate mouse X minus movement

KeyMs Y Plus Down

Simulate mouse Y positive movement

KeyMs Y Minus Down

Simulate mouse Y minus movement

February 20, 2015
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KeyMs Z Plus Down

Simulate mouse vertical scroll down movement

KeyMs Z Minus Down

Simulate mouse vertical scroll up movement

KeyMs H Plus Down

Simulate mouse horizontal scroll right movement

KeyMs H Minus Down

Simulate mouse horizontal scroll left movement

KeyMs LBtn Up

Simulate mouse left button is released

KeyMs RBtn Up

Simulate mouse right button is released

KeyMs MBtn Up

Simulate mouse middle button is released

KeyMs 4Btn Up

Simulate mouse 4™ button is released

KeyMs 5Btn Up

Simulate mouse 5™ button is released

KeyMs X Plus Up

Stop simulating mouse X positive movement

KeyMs X Minus Up

Stop simulating mouse X minus movement

KeyMs Y Plus Up

Stop simulating mouse Y positive movement

KeyMs Y Minus Up

Stop simulating mouse Y minus movement

KeyMs Z Plus Up

Stop simulating mouse vertical scroll down

movement

KeyMs Z Minus Up Stop simulating mouse vertical scroll up
movement

KeyMs H Plus Up Stop simulating mouse horizontal scroll right
movement

KeyMs H Minus Up Stop simulating mouse horizontal scroll left
movement

Flag Functions

SFunc Description

Flag # Clear Clear internal variable flag. # is from 0 to 15

Flag # Set Set internal variable flag. # is from 0 to 15

Flag # Toggle Toggle internal variable flag. # is from 0 to 15

Example: A Key-Controlled GPO Key

This example demonstrates that a key press to control a GPO pin output state. When the key is
pressed, the GPO outputs low; when the key is released, the GPO outputs high.

a5 Edit a Macro or Function Key. =gy

(©) Macro Key =
Make Effective {174}

(] ]
] L]

~| [GPoaHigh v | [

i i
H
=

(@) Function Ke ‘,
) Y Break Effective ]

~) Nomal Key

Functicns GPO 0 Low V] |Nu|\ -

Figure 20 — Define a Key-Controlled GPO Key

6 Design Backlight
6.1 Method 1 — Backlight PWM Control

FlexMatrix keyboard controllers control a PWM output to control the backlight brightness. A
function key associated to a SFunc backlight function can control the PWM high duty of the
BKPWM pin output.

The SK5126 supports the following backlight functions.
SFunc Description
Backlight Cycle Inc Backlight brightness increase in cycle. When the

February 20, 2015 Document No. ANO0Q9 Ver. 1.00 10
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level reaches the highest, it wraps to the lowest
level.

Backlight Cycle Dec

Backlight brightness decrease in cycle. When the
level reaches the lowest, it wraps to the highest
level.

Backlight Inc

Backlight brightness increase. When the level
reaches the highest, it stays at the highest level.

Backlight Dec

Backlight brightness decrease. When the level
reaches the lowest, it stays at the lowest level.

Backlight Toggle

Backlight brightness toggle. Toggle between level
0 and the highest level.

Backlight Off

Backlight brightness is off. Set the level to 0.

Backlight On

Backlight brightness is on. Set the level to the
highest level.

The backlight control parameters are defined in “Backlight GPO/PWM” section of FlexMatrix
Editor tabpage “SFunc”.

Backlight GRO/PWM

[¥] Backlight Enabled () 10Mode (@ PWM Mode

Backlight GPO

Mask/PWM Period 50 (THex}  [T] AutoOn When Key Pressed
Backlight Level 06  (1Hex) || AutoOnWhenPowerOn

MNumber -

Gk [ PWM Qutput Inverted (PYWM Mode)
acklhight Fower 1H

On Level 05 (1Hex)

Backlight Level 00 10 20 30 40 50 00 00 (16Hex)
Table

Backlight AutaOff

60 0o 00 [ 00 OO 00 QO

Time FF FF FF (3 Hex High.Mid.Low)
Notes: In PWM mede, period == 0x20. Typical value is 0x50.
Figure 21 — Backlight PWM Parameters
Parameters Description

Backlight Enabled

Checked = Backlight enabled; Unchecked =
disabled

10 Mode/PWM Mode

Select PWM mode to use GPO1 to control
backlight circuit.

AutoOn When Key
Pressed

When a key is pressed, Checked = Backlight is
set to level [Power On Level]; Unchecked =
Backlight level is not changed.

AutoOn When Power
On Reset

When the device is powered on, Checked =
Backlight is set to level [Power On Level];
Unchecked = Backlight level is set to level 0.

Backlight PWM Period

The PWM one cycle period time based on a 32k
clock. Typical setting is 0x50 (400Hz). The min
value shall be not less than 0x20 (>=1kHz).

Backlight Level Number

The total level number defined in level table.

Backlight Power On
Level

[Power On Level] - Backlight level when power on.

The level starts from 0 to [Backlight Level
Number] — 1.

Backlight Level Table

The elements define PWM duty cycle. The
number is between 0 to [PWM Period].

February 20, 2015
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Backlight AutoOff Time | The time is kept on after no key is pressed. The

LSB is 1.95ms.
Example: Level Settings

Backlight GRPO/PWM

[¥] Backlight Enabled ()10 Mode Q@) PWM Mode
Backlight GPO

Mask/PWM Period 50 (THex}  [T] AutoOn When Key Pressed
Backlight Level 06  (1Hex) || AutoOnWhenPowerOn

MNumber -

Gk [ PWM Qutput Inverted (PYWM Mode)

acklhight Fower 1H

On Level 05 (1Hex)

Backlight Level 00 10 20 30 40 50 00 00 (16Hex)
Table

60 0o 00 [ 00 OO 00 QO

Backlight AutaOff
Time FF FF FF (3 Hex High.Mid.Low)

Notes: In PWM mede, period == 0x20. Typical value is 0x50.

Figure 22 — Backlight PWM Mode Example

The above settings are interpreted as below.
Total level number is 6; power on/auto on level is 5 (highest level).

Level# Level Duty %
Settings

0 00 0

1 10 20

2 20 40

3 30 60

4 40 80

5 50 100

6.2 Method 2 — Backlight GPO Control

FlexMatrix keyboard controllers control a group GPO pin output to control the backlight
brightness. A function key associated to a SFunc backlight function can control the GPO pin
state. You may use these GPOs to control current sensing resistor combination to set different
brightness; or use these GPOs to control a resistor network and generate variable analog voltage
to interface an LED circuit.

The SK5126 supports the following backlight functions.

SFunc Description

Backlight Cycle Inc Backlight brightness increase in cycle. When the
level reaches the highest, it wraps to the lowest
level.

Backlight Cycle Dec Backlight brightness decrease in cycle. When the
level reaches the lowest, it wraps to the highest
level.

Backlight Inc Backlight brightness increase. When the level
reaches the highest, it stays at the highest level.

Backlight Dec Backlight brightness decrease. When the level
reaches the lowest, it stays at the lowest level.

Backlight Toggle Backlight brightness toggle. Toggle between level
0 and the highest level.

Backlight Off Backlight brightness is off. Set the level to 0.
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Backlight On

Backlight brightness is on. Set the level to the
highest level.

Backlight GRO/PWM
2 ig|

Backlight GPO
Mask/PWM Period

Backlight Level
Number

Backlight Power
On Level

Backlight Level
Table

Backlight AutoOff
Time

MNotes: [n PWM mode,

The backlight control parameters are defined in “Backlight GPO/PWM” section of FlexMatrix
Editor tabpage “SFunc”.

@) 10 Mode ) PWM Mode

28 (1Hex}  [7] AutoOnWhen Key Pressed
05 (1Hex) [] AutoOnWhen Power On

[] PWM Qutput Inverted (PWM Mode)
o4 (1Hex)

00 00 00 08 28 00 00 00 (16Hex)

00 |20 28 20 (00 (00 00 OO
FF FF  FF (3 Hex High.Mid.Low)

period == 0x20. Typical value is 0x50.

Figure 23 — Backlight GPO Parameters

Parameters

Description

Backlight Enabled

Checked = Backlight enabled; Unchecked =
disabled

10 Mode/PWM Mode

Select IO mode to use GPOO0O and GPO1 to
control backlight circuit.

AutoOn When Key
Pressed

When a key is pressed, Checked = Backlight is
set to level [Power On Level]; Unchecked =
Backlight level is not changed.

AutoOn When Power
On Reset

When the device is powered on, Checked =
Backlight is set to level [Power On Level];
Unchecked = Backlight level is set to level 0.

Backlight GPO Mask

Defines which GPOs are used. Bit5 (GPO1) and
Bit3 (GPOO) are valid bits.

Backlight Level Number

The total level number defined in level table.

Backlight Power On
Level

[Power On Level] - Backlight level when power on.
The level starts from 0 to [Level Number] — 1.

Backlight Level Table

The elements define GPO combination state. Bit3
and 5 are valid; other bits are ignored.

Backlight AutoOff Time

The time is kept on after no key is pressed. The
LSB is 1.95ms.

The SK5126 supports two GPOs:

BIT3 - GPOO and BIT5 - GPO1. The each GPO supports 4
output modes: strong drive low, strong drive high, high impedance, and pull-up. The mode is set
by upper level table and lower level table combination.

Lower Bit | Upper Bit | Mode

0 0 Low

0 1 High

1 0 Floating
1 1 Pull-up

Example: Level Settings

February 20, 2015
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Backlight GPO/PWM
¥l

Backlight GPO —
Mask/PVWM Period 28 (THex)  [7] AutoOnWhen Key Pressed

@) 10 Mode () PWM Mode

[] AutoOnWhen Power On

EE?nktLErht Level 05 | (1Hex)

Mo [] PWM Qutput Inverted (PWM Mode)
acklight Fower

On Level = thHe]

Backlight Level 00 00 00 D08 25 D0 00 00 (16Hex)
Table

a0 |20 28 |20 | 00 OO | OO | OO

Backlight AutoOff
Time FF FF FF (3 Hex High.Mid.Low)

Motes: In PWM mode, period == 0x20. Typical value is 0x50.

Figure 24 — Backlight IO Mode Example
The above settings are interpreted as below.

Total level number is 5; power on/auto on level is 4 (highest level).

Level# Lower Upper GPO1 GPOO GPO1 GPOO
Setting Settings Mode Mode

0 00 00 0,0 0,0 Low Low

1 20 00 1,0 0,0 Floating Low

2 28 00 1,0 1,0 Floating Floating

3 20 08 1,0 0,1 Floating High

4 00 28 0,1 0,1 High High

7 GPO Configuration

The FlexMatrix Controllers provide eight GPO pins. A function key associated to SFunc GPO
functions can control the GPO pins.

The FlexMatrix Controllers support the following SFunc.

SFunc Description

GPO # Low GPO # is driven to low. # is from 0 to 1
GPO # High GPO # is driven to high. # is from 0 to 1
GPO # Toggle GPO # toggle output. # is from 0 to 1

The GPO configuration parameters are defined in “GPO & SCO” section of FlexMatrix Editor
tabpage “SFunc”.
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GPO&SCO0

GPO Power On State 27 {1 Hex)
GPO ConfigD 0F {1 Hex)
GPO Configl 03 {1 Hex)
SCO State Number g3 {1 Hex)
SCO Power On 0o {1 Hex)

State

SCO State Table g8 & 00 00 00 00 00 OO0

(16 Hex)
00 00 00 0O 0O OO 00 OO

SC0 GPO Mask a8 (1 Hex)

Figure 25 — GPO Parameters

The SK5126 provides the following GPOs.
BIT3 - GPOO
BIT5 - GPO1

Parameters Description

GPO Power On State GPO output state after power on.

Bit3, and Bit5 are mapped to the state of GPOO to
GPO1. 1=High; O=Low.

GPO Config0, Config1 GPO Config1 and Config0’s Bit3 and Bit5 are
mapped to the control mode of GPOO0 to GPO1;

Config1,0 Drive Mode Data0 Data1

00 Resistive Strong Resistive
Pull Up

01 Strong Drive | Strong Strong

10 High Hi-Z Hi-Z
Impedance

11 Open Drain Strong Hi-Z

Notes: If the GPO is part of Backlight control, then the settings will be overwritten by Backlight
control.

8 SCO Configuration

The FlexMatrix Controllers provide eight GPO pins. These GPOs can be grouped together and is
controlled by one function. A function key associated to SFunc SCO functions can control the
group of GPO pins. These key-controlled SCO pins can be used to control a state-machine logic.

The FlexMatrix controllers support the following SFunc.

SFunc Description

SCO Cycle Inc SCO increase in cycle. When the state reaches
the highest, it wraps to the lowest state.

SCO Cycle Dec SCO decrease in cycle. When the state reaches
the lowest, it wraps to the highest state.

SCO Inc SCO increase. When the state reaches the
highest, it stays at the highest state.

SCO Dec SCO decrease. When the state reaches the
lowest, it stays at the lowest state.

February 20, 2015 Document No. ANO0O9 Ver. 1.00 15



Application Note Sprintek Corporation

The SCO configuration parameters are defined in “GPO & SCO” section of FlexMatrix Editor
tabpage “SFunc”.

GPO & SC0
GPO Power On State 27 (1 Hex)
GPO Configh 0F (1 Hex)
GPO Config1 03 (1 Hex)
SCO State Number g3 (1 Hex)
SCO Power On oo (1 Hex)
State
SCO State Table 8 80 00 OO0 OO OO OO OO0
(16 Hex)
0O 00 00 OO0 OO OO OO0 OO0
SCO GPO Mask as (1 Hex)
Figure 26 — SCO Parameters
Parameters Description
SCO State Number The total level number defined in SCO state table.

The effective state definition is from index 0 to
index “SCO State Number” — 1.

SCO Power On State SCO output state after power on.

SCO State Table The elements define the GPO output for the state.
16 states can be defined at maximum.

The Bit0 to Bit7 of a state are mapped to the
physical port output pin.

SCO GPO Mask Defines which GPOs are grouped to SCO control
logic. The Bit0 to Bit7 are mapped to the enable
bit of the physical port output. 1 = Enabled to be
grouped to SCO; 0 = Disabled.

The SK5126 provides the following GPOs.
BIT3 - GPOO
BIT5 - GPO1

9 LED Driver Configuration

The FlexMatrix Controllers provide six direct LED drivers to drive Fn, Numlock, Scrolllock,
Capslock, Composite, Kana LEDs. These LEDs is controlled by its own keyboard logic.

The LED configuration parameters are defined in “LEDs, Suspend & Alert LED” section of
FlexMatrix Editor tabpage “SFunc”.
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LEDs. Suspend & Reset

LED Inverted
Cutput

Reserved

Suspend Control

External P5/2 Lock
3.3V Reset Delay

5.0V Reset Delay

0o (1 Hex)
oo (1 Hex)
04 (1 Hex)
0o (1 Hex)
32 {1 Hex 2ms per LSB)
32 (1 Hex 2ms per LSB)

Figure 27 — LEDs Parameters

Parameters

Description

LED Inverted Output

Invert the output logic. 1 = Inverted; 0 = Normal. In
normal mode, LED on means the output is low.

Bit0: NumLock LED output mode;

Bit1: CapsLock LED output mode;
Bit2: ScrollLock LED output mode;
Bit3: Composite LED output mode;
Bit4: Kana LED output mode;

Bit5: Fn LED output mode.

Suspend Control

Bit0: 0 = Turned off LEDs and PWM backlight
during USB suspend, restore their original state
after wakeup; 1 = Keep their existing settings
during USB suspend.

10 KeyMouse Configuration

The FlexMatrix Controller SK5126 can simulate mouse functions by mapping keyboard keys. A
function key associated to SFunc KeyMs functions can simulate mouse movement and mouse
button operations.

SFunc

Description

KeyMs LBtn Down

Simulate mouse left button is pressed

KeyMs RBtn Down

Simulate mouse right button is pressed

KeyMs MBtn Down

Simulate mouse middle button is pressed

KeyMs 4Btn Down

Simulate mouse 4" button is pressed

KeyMs 5Btn Down

Simulate mouse 5" button is pressed

KeyMs X Plus Down

Simulate mouse X positive movement

KeyMs X Minus Down

Simulate mouse X minus movement

KeyMs Y Plus Down

Simulate mouse Y positive movement

KeyMs Y Minus Down

Simulate mouse Y minus movement

KeyMs Z Plus Down

Simulate mouse vertical scroll down movement

KeyMs Z Minus Down

Simulate mouse vertical scroll up movement

KeyMs H Plus Down

Simulate mouse horizontal scroll right movement

KeyMs H Minus Down

Simulate mouse horizontal scroll left movement

KeyMs LBtn Up

Simulate mouse left button is released
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KeyMs RBtn Up Simulate mouse right button is released

KeyMs MBtn Up Simulate mouse middle button is released

KeyMs 4Btn Up Simulate mouse 4" button is released

KeyMs 5Btn Up Simulate mouse 5" button is released

KeyMs X Plus Up Stop simulating mouse X positive movement

KeyMs X Minus Up Stop simulating mouse X minus movement

KeyMs Y Plus Up Stop simulating mouse Y positive movement

KeyMs Y Minus Up Stop simulating mouse Y minus movement

KeyMs Z Plus Up Stop simulating mouse vertical scroll down movement
KeyMs Z Minus Up Stop simulating mouse vertical scroll up movement
KeyMs H Plus Up Stop simulating mouse horizontal scroll right movement
KeyMs H Minus Up Stop simulating mouse horizontal scroll left movement

At default, SK5126 has defined a set of function keys to operate KeyMouse.

# Sprintek FlexMatrix Editor for SKS

Eile Help
1 HeaderRegistersl SFune | Mar.rlxol Matrix 1 | Matrix 2 | Matrix.?»! MacroFuncKey 0 iMacroFuncKey] MacroFuncKey 2 MacroFuncKey:‘»! MacroFuncKey4I MacroFuncKey 5|
0 1 2 3 4
Il Key255(CUST_41) Macro LSHIFT 2 No Key NoKey No Key [ Edit ] [ExiMacm | i
Key 254 (CUST_40) Macro A CUST_3% No Key NoKey No Key [ _Edit | [ExdMacm]
Key 253 (CUST_38) Function 21 GPOOLow GPO 0 High Null Null [ _Edit ] [ExMaco]
Key 252 (CUST 38) Function 21 Set Flag Clear Flag1 Null Null [ Edt ] [ExtMacro]
Key 251(CUST_37) Function 21 Set Flag® Clear Flag0 Null Null [ Edt ]
Key 250 (CUST_36) Function 1 Reserved? Null Null Null [ Edt ] [ExtMacm]
Key 249 (CUST_35) Function 1 Delay Null Null Null [ Edt ]
Key 248 (CUST_34) Function 1 ExtPS2Toggle  Nul Nul Nul [ Edi | [ExMaco]
Key 247 (CUST 33} Macro(@Press 0 0 0 No Key No Key [ Edt ] [ExMaco]
Key 246 (CUST 32) Macro(@Press 0 0 No Key NoKey No Key [ Edt ] [ExiMacmo]
Key 245 (CUST_31) Function F KeyMs LBtn Down KeyMs LBtn Up  KeyMs LBtn Down KeyMs LBtn Up 2
Key 244 (CUST_30) Function Cc3 KeyMs Y Minus DoKeyMs X Plus DovKeyMs Y Minus Up KeyMs X Plus Up
Key 243 (CUST_29) Function c3 KeyMs X Minus DaKeyMs Y Minus DiKeyMs X Minus Up KeyMs Y Minus Up
Key 242 (CUST_28) Function ca KeyMs Y Plus DowkeyMs X Minus DikeyMs Y Plus Up  KeyMs XMinusUp [ Edit | [ ExtMacm |
Key 241(CUST_27) Function c3 KeyMs X Plus DowKeyMs Y Plus DovKeyMs X Plus Up  KeyMsYPlusUp [ Edt | [ ExtMacro ]
Key 240 (CUST 26) Function 21 KeyMs Y Minus DeKeyMs Y Minus UjNull Null [ Edt | [ExtMacmo]
Key 239 (CUST 25) Function 21 KeyMs Y Plus DowKeyMs Y Plus Up Null Null [ Edt ] [ExtMacro]
Key 238 (CUST_24) Function 21 KeyMs X Minus DoKeyMs X Minus UjNull Nl [ Edt ]
Key 237 (CUST_23) Function 21 KeyMs X Plus DowKeyMs X Plus Up Null Null [ Edit ] [ExtMaco]
Key 236 (CUST_22) Function 21 KeyMs VScroll MinKeyMs VScroll Mi Null Yown Null [ Edt ]
Key 235 (CUST 21) Function 21 KeyMs VScroll Plu KeyMs VScrall Pl Null wn Null [ Edt ] [ExtMacro]
Key 234 (CUST 20) Function 21 KeyMs 5Btn Down KeyMs 5BtnUp  Null Null [ Edt | [ExtMacro]
Key 233 (CUST 15) Function 21 KeyMs 4Btn Down KeyMs 4Btn Up  Null Null [ Edt ] [ExtMacro]
Key 232 (CUST_18) Function 21 KeyMs MBtn DownKeyMs MBtn Up  Null Null

Figure 28 — Default KeyMouse Function Key Definition

11 External PS/2 Mouse Mapping XY Movement to
HScroll and VScroll

The FlexMatrix Controller SK5126 can map X, Y movement to horizontal scroll, vertical scroll via
the following Sfunc functions.

SFunc Description
External PS/2 Map Map mouse X movement to horizontal scroll
Mouse X to Horizontal
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Scroll

External PS/2 Map Map mouse Y movement to vertical scroll

Mouse Y to Vertical

Scroll

External PS/2 Mouse When both X to HScroll and Y to VScroll mapping
Single scroll enable are enabled, the single scroll control is enabled
External PS/2 Mouse When both X to HScroll and Y to VScroll mapping
Single scroll disable are enabled, the single scroll control is disabled

The following example maps X movement to HScroll, Y movement to VScroll when Fn
key is pressed.

- Edit a Macro or Function Key
. i

() MacroKey Make Effective = & &3] =

5 = oK
@) Function Key Break Effective & ] O
() Narmal Key Functions LFn v |[ExPSzMsXtoHScroll v |[ExPS2Ms YioVScroll v |[ExtPS2Ms Single Scroll En v | Cancel

Figure 29 — Fn enabled X to HScroll, Y to VScroll Function Key Definition

12 History

Version | Date Description

V1.00 2015-02-20 Initial Release
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