Keyboard Controller Family

Data Sheet

SK5120 FlexMatrix Keyboard Controller

Sprintek Corporation

Low Power User-Programmable USB Keyboard Encoder
with an External PS/2 Port and KeyMouse Support

FEATURES

USB 2.0 full speed
User-Programmable keyboard matrix
4 sets of 8 x 18 keyboard matrix for
Numlock and FN cases

Up to 255 Custom/Macro keys: generate

“LCTRL+LALT+DEL" or “000” keys

Key-controlled external PS/2 device lock

feature without driver required
Built-in 8 direction KeyMouse

Support one external PS/2 to interface an

PS/2 mouse or keyboard
Key-controlled 3 general purpose
output(GPO), 1 state control

output(SCO), Blackout control, Backlight

control

Support three FN control modes: Level,

Toggle and Sticky.

Supports USB selective suspend and
remote wakeup

Built-in oscillator and digital circuit. No
external crystal is needed

Windows® application to design
keyboard matrix

Low profile QFN 48 pin package: 7x7mm

1.0 Max (LxWxH)

Low power consumption. 246 uA (USB

suspend) and 4.6 mA (USB operation)
Operating voltage: 3.15 to 3.45V and
4.35 to 5.25V (pin selectable)
Commercial temperature range:

0C to +70C

Custom versions available in small and

large quantities

APPLICATION

Netbook PCs

Notebook PCs

Industrial Keyboard
Point-of-sale (POS) terminals
Portable devices

ORDEING INFORMATION

SK5120-LT QFN 48-pin, 0.5mm pitch,
(7x7mm 1.0 MAX), Pb-Free

DESCRIPTION

The SK5120 is a low power USB keyboard encoder with
a user-programmable keyboard matrix. The IC can be
programmed to any keyboard with four matrix tables for
FN and NUMLOCK cases, so the IC is the best choice for
custom keyboard solution but with an off-the-shelf IC.

The IC operates under low voltage 3.3V and can
interface a low voltage (3V) PS/2 mouse such as
touchpad to minimize the system power consumption.

The SK5120 scans and encodes an 8-row by 18-column
matrix. The key press events are translated to keyboard
and mouse report. The encoder gets matrix information
from on-chip flash matrix table. Sprintek provides
Windows® application FlexMatrix Editor and Programmer
software to edit, download and upload the matrix table.

The SK5120 provides an external PS/2 port that supports
hot plug and hot swap of PS/2 mouse including wheel
mouse, and keyboard devices. It is ideal to work with
touchpad or pointing stick PS/2 mouse encoder for new
architecture laptop/netbook computers.
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FUNCTION BLOCK DIAGRAM
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PIN DEFINITION

Pin No | Type | Name Description

1 NCO No connection pin

2-3 10 COL16 — Column lines 16 to 17 for scan matrix
CcoL17

4-11 | IO ROW7 — ROWO | Row lines 0 to 7 for scan matrix with internal pull-up resistor

12 O GPO2 GPO2 pin

13 O GPO1 GPO1 pin

14-15 I NC1-2 No connection pins

16 O GPOO GPOO pin

17 10 COoL0o/ Column line 00 for scan matrix and programming interface clock line
PRGC

18 P VSS Ground connection

19 10 D+ USB D+ line

20 10 D- USB D+-line

21 P VDD Power supply

22 10 coLov/ Column line 01 for scan matrix and programming interface data line
PRGD

23 I VMOD Operation voltage mode: float = 5V; tied to GND = 3.3V

24 10 XPS2D External PS/2 port data line with internal pull-up resistor

25 10 XPS2C External PS/2 port clock line with internal pull-up resistor

26 I XRES Active high external reset with internal pull down

27-38 | 10 CcoLo2 - Column lines 02 to 13 for scan matrix
COoL13

39 O NLEDSCROLL Scroll lock LED: direct drive

40 ®) nLEDCAPS Caps lock LED: direct drive

41 P VDD1 Power supply

42 — 43 NC3-4 No connection pins

44 O nLEDNUM Num lock LED: direct drive

45 0 nLEDFN FN LED: direct drive

46 10 CoL14 Column line 14 for scan matrix

47 P VSS1 Ground connection

48 10 COL15 Column line 15 for scan matrix

CP P CP The center pad on the QFN package should be connected to ground

(VSS) for best mechanical, thermal, and electrical performance. If
not connected to ground, it should be electrically floated and not
connected to any other signal.

LENGENG I = Input, O = Output, 10 = Input/Output, P = Power
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FUNCTION BLOCK DESCRIPTION

The SK5120 consists functionally of several major sections (see the block diagram on the previous page).
These include the keyboard interface, the oscillator circuit, the 16-bit timer, programming interface,
external PS/2 port, GPO&SCO control, flash data block and the USB interface. All sections communicate
with each other and operate concurrently.

Keyboard and KeyMouse Interface

The SK5120 scans a keyboard organized as an 8 row by 18 column matrix for a maximum of 144 keys.
Smaller size matrixes can be accommodated by leaving unused pins open. The IC provides internal pull-
ups for the row input pins. When active, the encoder selects each column line (COLO-COL17); for each
column selected, it reads the row data lines (ROWO0-ROW?7). A key closure is detected as a zero in the
corresponding position of the matrix.

Each key found pressed is debounced for a period of 24 ms. Once the key is verified, the corresponding
key code(s) are loaded into the transmit buffer.

In any scanned contact switch matrix, whenever three keys
defining a rectangle on the switch matrix are pressed at the Actual key presses
same time, a fourth key positioned on the fourth corner of the L/ / \ L
rectangle is sensed as being pressed. This is known as the

“ghost” or “phantom” key problem.

Although the problem cannot be totally eliminated without
using external hardware, there are methods to neutralize its /

negative effects for most practical applications. Keys that are Sg; St
intended to be used in combinations should be placed in the \
same row or column of the matrix, whenever possible. Shift o >
keys (Shift, Alt, Ctrl, Window) should not reside in the same
row (or column) as any other keys. The SK5120 has built-in
mechanisms to detect and reject “ghost” keys.

The SK5120 provides 4 high current sink pins to drive LEDs directly. The LEDs are CapsLock, Numlock,
Scrolllock and FN.

The SK5120 simulates Windows KeyMouse function without any additional software support. It supports 8
direction movement, Z scroll functions, mouse button functions (left, middle, right, backwards, forwards).
All these features can be mapped to any location in the key matrix. The SK5120 can also work with
switch-type joystick to get mouse function.

USB Interface

The SK5120 interfaces to PC via a USB port. The IC follows USB.org’s Universal Serial Bus Specification
2.0 and Device Class Definition for HID 1.11 as a full speed HID composite device. The SK5120 has
three function endpoints for bootable keyboard, bootable mouse, and consumer and system keys.

Power Management

The SK5120 supports selective suspend and remote wake up to get maximum power saving. The IC can
operate under 3.3V to lower the power consumption.

VMOD pin: float = 4.35 to 5.25V; tied to GND = 3.15 to 3.45V
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Power On Reset Circuit

The SK5120 has built-in low voltage detector.

Oscillator Circuit

The SK5120 has build-in oscillator circuit and no external crystal or resonator is needed. The oscillator
provides high frequency and 32k low frequency clocks to other blocks.

16-bit Timer

The 16-bit timer provides the timing control for USB or external PS/2 communication, keyboard scan and
sleep timer wakeup.

Programming Interface

The programming interface is reserved for Sprintek to programming new firmware. PRGC, PRGD and
XRES pins are recommended to be connectedtoa 5 pi  n header J5 in the schematic. The header
needn’t be populated in the final assembly. Three test points are preferred if 5 pin header is not allowed
due to space reason.

GPO, SCO, Blackout and Backlight Control

The SK5120 provides 3 general purpose output (GPO) pins that can be associated to any keys. The
GPO pins are operated independently. The IC also provides state control output (SCO) logic that can be
associated to one key. The SCO controls several GPO together in a predefined table. Blackout is a GPO
configured in toggle mode. Backlight control is completed by redefining several GPOs to control backlight
circuit. The backlight control logic can be associated to one key. All GPO ports can be configured to
resistive pullup, strong drive, high-Z and disabled four modes.

External PS/2 Port

The SK5120 provides an external PS/2 port that supports hot plug and hot swap of PS/2 mouse including
wheel mouse, and keyboard devices.

The key-controlled external PS/2 lock feature can allow users to disable and enable external PS/2 mouse
such as touchpad by key without driver support.

The SK5120 supports USB command to relay PS/2 command from the USB port to the external PS/2
port. This enables a customized mouse driver to setup external PS/2 mouse such as touchpad or pointing
stick.

Flash Data Block

The SK5120 provides an on-chip flash data block to store keyboard matrix, GPO and SCO control
parameters, SKey-scan code mapping table and etc. The flash data block can be edited via FlexMatrix
Editor program, uploaded and downloaded via FlexMatrix Programmer program.

April 8, 2010 Document No. DS0008 Ver. 1.01 5
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KEYBOARD MATRIX DESIGN

Four Keyboard Matrix

The SK5120 supports four 8X18 keyboard matrixes for the following cases: Fn off and Numlock off, Fn off
and Numlock on, Fn on and Numlock off, and Fn on and Numlock on. The keyboard matrix is stored in
on-chip flash memory. The matrix is programmable by FlexMatrix Editor and Programmer software.

Design Keyboard Matrix

Please refer to Microsoft Windows Platform Design Notes “Keyboard Scan Code Specification” to get
more information.

Create Keyboard Matrix and Fn Mode

The FlexMatrix Editor program enables the user to create keyboard matrix including macro key definition
and function key definition, then save them in binary format.

The Editor program allows the user to assign a logical key to any position in the 8 x 18 matrix for each of
four situations:

MatrixO — Num Lock off and Fn off
Matrix1 — Num Lock on and Fn off
Matrix2 — Num Lock off and Fn on
Matrix3 — Num Lock on and Fn on

Fn state is controlled by Fn (function) key in three methods: Level, Toggle and Sticky. The setting is can
be changed via FlexMatrix Programmer.

Fn Level mode: when Fn key is pressed, Fn mode is on; when Fn key is released, Fn mode is off.

Fn Toggle mode: when Fn key is pressed, Fn mode is inverted; Releasing Fn key does nothing.

Fn Sticky mode: when Fn is pressed once, Fn is in sticky state; when Fn is pressed twice, Fn is on state;
when Fn is pressed for three times, Fn is off state. When Fn is in sticky state, any other key press will

change Fn mode to off state.

The Editor program also allows the user to create up to 255 macro keys, which can then be assigned to
positions in the matrix.

Once a matrix has been created, it is saved in a binary file. The file can be downloaded to the SK5120
flash data block via FlexMatrix Programmer software.

For detailed information and instructions for the FlexMatrix Editor program, see the help file provided with
the program.

The Editor program can be downloaded from the SK5120 page on the Sprintek web site

http://www.sprintek.com/
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Here is the screen snapshot of FlexMatrix Editor software.

printek FlextMatrix Editor for SK5120 V1.21 [New]

File Help
| Header Registers ||m |Vﬁmﬁ_ﬂ_] Matris 1 | Matris 2 || Matrix 2 | MacroFunckey 0| MacroFunckey 1 || MacroFunckey 2 ‘I MacioFunckey 3 | MacroFunckey 4 || MacroFunckey 5I
RO A1 R2 A3 R4 RS Ré R7
to GE v |Fan v|Fan v|Fa2 M= w|Fa | LeTRL v [RETRL v
o1 [Esc ¥R ¥ v|Fz vz | Fa v|Fa ~|o ~|
e 48 vz w | capsLock v|a ME w|Fs v|5 wlw v
c3 [F13 w|F1e w|F15 BGE PGE w|Fs w|LaLT w | RaLT v
t [sPace w[x vy v|s w4 w|Fs v[s v[E v
€5 [sLEeP | Lwin v|Kkevaz v w|F1 v|Fz v|cusTn v L ]
CE |C le le vlT vlF? vl? v|F| le v|
£7 [ R wn w|F v v |Fe ME v |cusT 32 v |cusT 3 |
ca [InsERT vl w|M w4 wu w|Fa E w[H |
cs |DELETE S v vk > v|Fo v|o w1 |
£i0 | R w | appL s v|L v|o w | MUMLOCK el vl v
£ [BRWDN w | ARwUP | ENTER v R wscRoLOcK e+ w [ v
ciz [cusT_o v |cusT 5 v|cust 1z v|cust_1z w [cusT_14 w|cusT 34 | RSHIFT | LsHIFT |
£13 |aFwR v |EnD v |PAREDOWN v |PAGELFP v |BacksPacE W |PRINTSCAN  w|PaUSE w [HoME v
c14 [ [N w1 L v [Nz v N4 v |5 v [He v
c1s [na w|ne w|n7 ~[no w|n. e | NENTER w|n- |
tie [cusT_t6 v |cust_a v|cusT_z3 | cusT_z4 v |cusT 5 w|cusT 26 w|cusT_17 v [cust_a ~|
o7 [cusT_21 wcusT_22 w|cusT 27 w|cusT_z8 w|cusT_2a w|cusT_30 w|cusT_1a wcusT_20 v
[ Copy ta Matrixd J [ Copy to Matrix2 ] [ Copy ta Matrix3 ]

Download Keyboard Matrix

The FlexMatrix Programmer program enables the user to download matrix binary file to the SK5120,
upload matrix data from the SK5120’s flash data block to a binary file.

The Programmer program can be downloaded from the SK5120 page on the Sprintek web site

http://www.sprintek.com/

Here is the screen snapshot of FlexMatrix Programmer software.
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Sprintek FlexMatrix Programmer 1.2

File  Acktion  Help

Load Program & Verify

)

PRINTEH

lcome to use F atrix products. One chip for everything!

Test Keyboard Matrix

Sprintek offers a keyboard test tool to verify your keyboard design. The FlexMatrix Tester software can be
downloaded from the SK5120 page on the Sprintek web site http://www.sprintek.com/

Here is the screen snapshot of FlexMatrix Tester software.

B Sprintek FlexMatrix Tester 1.1

File  Action  Help

Delay Time: | Virtual Key Code:  |OxdF = [ write to Log file
Repeat Rate: |7 KeyScan Code:  |Ox018

[0 and O-UP] [0 and 0 - DOWN] [ tand T-UP] [t and T-DOWHR] [ and J - UP] [j and .- DOWN] [w and W - UP] [w and W - DOWN] [ ¢ and D-UP] [ and D - D1

Clear Exit

[NurmLock]Capsloc [Serolllac]

=e Sprintek - The Leader of Human Input Device Products
= SPRINTEHK Motes: This fres software can be only used for'Spr:inlek HID products.
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DEFAULT KEYBOARD MATRIX

The following table shows the default keyboard matrix on chip.

Col Row Fn Off Fn Off Fn On Fn On
Numlock Off Numlock On Numlock Off Numlock On

0 0 F19 F19

0 1 F20 F20

0 2 F21 F21

0 3 F22 F22

0 4 F23 F23

0 5 F24 F24

0 6 LCTRL LCTRL

0 7 RCTRL RCTRL

1 0 ESC ESC

1 1 F1 F1

1 2 1 1

1 3 F2 F2

1 4 2 2

1 5 F4 F4

1 6 F3 F3

1 7 Q Q

2 0 TAB TAB

2 1 Z Z

2 2 CAPSLOCK CAPSLOCK

2 3 A A

2 4 3 3

2 5 F5 F5

2 6 5 5

2 7 W W

3 0 F13 F13

3 1 F14 F14

3 2 F15 F15

3 3 F16 F16

3 4 F17 F17

3 5 F18 F18

3 6 LALT LALT

3 7 RALT RALT

4 0 SAPCE SAPCE

4 1 X X

4 2 V V

4 3 S S

4 4 4 4

4 5 F6 F6

4 6 6 6

4 7 E E

5 0 SLEEP SLEEP SLEEP SLEEP

5 1 LWIN LWIN

5 2 KEY45 KEY45

5 3 [~ [~

5 4 F11 F11

5 5 F12 F12

5 6 LOGIN LOGIN LOGIN LOGIN

5 7 LFN LFN LFN LFN

6 0 C C

6 1 B B

6 2 D D

April 8, 2010
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6 3 T T

6 4 F7 F7

6 5 7 7

6 6 R R

6 7 G G

7 0 RWIN RWIN

7 1 N N

7 2 F F

7 3 Y Y

7 4 F8 F8

7 5 8 8

7 6 CUST 32 CUST 32

7 7 CUST 33 CUST 33

8 0 INSERT INSERT

8 1 > >

8 2 M M

8 3 J J

8 4 U U

8 5 F9 F9

8 6 9 9

8 7 H H

9 0 DELETE DELETE

9 1 ? ?

9 2 JI< JI<

9 3 K K

9 4 | |

9 5 F10 F10

9 6 0 0

9 7 [t [t

10 0 ARWL ARWL

10 1 APPS APPS

10 2 " "

10 3 L L

10 4 O O

10 5 NUMLOCK NUMLOCK

10 6 -/ -/

10 7 1} 1}

11 0 ARWDN ARWDN

11 1 ARWUP ARWUP

11 2 ENTER ENTER

11 3 [ )

11 4 P P

11 5 SCRLLOCK SCRLLOCK

11 6 =/+ =/+

11 7 V| V|

12 0 BLCINC BLCINC BLCINC BLCINC
12 1 BLKOUT BLKOUT BLKOUT BLKOUT
12 2 ALERT ALERT ALERT ALERT
12 3 SHIFTF2 SHIFTF2 SHIFTF2 SHIFTF2
12 4 SHIFTF3 SHIFTF3 SHIFTF3 SHIFTF3
12 5 SHIFTF4 SHIFTF4 SHIFTF4 SHIFTF4
12 6 RSHIFT RSHIFT

12 7 LSHIFT LSHIFT

13 0 ARWR ARWR

13 1 END END

13 2 PAGEDN PAGEDN

13 3 PAGEUP PAGEUP

13 4 BKSPACE BKSPACE

13 5 PRNTSCR PRNTSCR

April 8, 2010
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13 6 PAUSE PAUSE
13 7 HOME HOME

14 |0 N/ N/

14 1 N* N*

14 |2 N1 N1

14 |3 N2 N2

14 |4 N3 N3

14 |5 N4 N4

14 |6 N5 N5

14 |7 N6 N6

15 |0 N9 N9

15 1 N8 N8

15 2 N7 N7

15 |3 NO NO

15 |4 N. N.

15 5 N+ N+

15 6 NENTER NENTER

15 7 N- N-

16 |0 CUST 16 CUST 16 CUST 16 CUST 16
16 1 CUST 18 CUST 18 CUST 18 CUST 18
16 2 CUST 23 CUST 23 CUST 23 CUST 23
16 |3 CUST 24 CUST 24 CUST 24 CUST 24
16 |4 CUST 25 CUST 25 CUST 25 CUST 25
16 5 CUST 26 CUST 26 CUST 26 CUST 26
16 6 CUST 17 CUST 17 CUST 17 CUST 17
16 7 CUST 31 CUST 31 CUST 31 CUST 31
17 |0 CUST 21 CUST 21 CUST 21 CUST 21
17 1 CUST 22 CUST 22 CUST 22 CUST 22
17 2 CUST 27 CUST 27 CUST 27 CUST 27
17 3 CUST 28 CUST 28 CUST 28 CUST 28
17 | 4 CUST 29 CUST 29 CUST 29 CUST 29
17 5 CUST 30 CUST 30 CUST 30 CUST 30
17 6 CUST 19 CUST 19 CUST 19 CUST 19
17 7 CUST 20 CUST 20 CUST 20 CUST 20

CUST _16 to 31 are KeyMouse functions. Check scan code table for detail.

CUST_32: Key “00”
CUST_33: Key “000”

April 8, 2010
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SKEY AND SCAN CODE TABLE

The SK5120 supports 255 skeys excluding the null key (0). The following table shows the default
assignment of these skeys. Any skey can be assigned to any scan code via FlexMatrix Editor and
Programmer.

Table Notes

SKEY is the Spritnek key number.

Program code is the code entered by the user in the Editor program to identify the key

AT-101 is the key reference number on the standard AT-101 keyboard layout, shown in the diagram
below

USB page is the Universal Serial Bus (USB) Human Interface Device (HID) usage page for the key. Most
keys are on the keyboard page, page 0x07. For information about USB codes, see the USB HID
specifications, published by the USB-IF (http://www.usb.org/).

USB usage is the USB HID usage ID for the key on the specified USB HID page.

PS/2 codes are the make (key press) and break (key release) codes for PS/2 scan sets 1, 2, and 3; U/A
means unassigned. Note that some keys, by default, do not generate break codes, even if the break
codes are shown in this table.

Enhanced AT-101 Keyboard Physical Layout

The following figure shows the standard AT-101 keyboard with Windows keys. The numbers on keys are
the position number.

CIEIEI) CIEIEI0) EEEEEE) EeE)

nﬂ.n.ﬂ.ﬂﬂnﬂ.ﬁ“
[L_]IUIU]U]U 3000100 6«
][@ILJ' ll'[[ﬁ_f)J‘SG 37&3_8J]L394041 42 42

l 4 I 49 50 §1 52 83 54 55 56 57

58 |f|LwinlB] 0 81 62 [ {rwinlll| Apps|fl| &4
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SKey and Scan Code Table
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SKey and Scan Code Table — Continued
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Lz 04 Iz €0 04 €0 49 4€ ED L0 9T1 G preogkay [ 29
41 04 41 20 04 20 ag ED as L0 STI - preogkayl 4 19
LT 04 LT ¥0 04 0 as as o€ L0 vTT €4 preoghay e 09
40 04 40 90 04 90 o9 ol ag L0 €Tl 24 preoqgfey zd 65
L0 04 L0 S0 04 S0 ag as Ve L0 AR T4 preogkay 4 85
¥T 04 vI 85 04 85 ve Ve 6€ L0 o€ yo07sdeD preoghey  MD0O1SVD .S
v 0 2% v 0 2% cq Ge 8¢ L0 G§ ¢ Pue / preogfay éll 95
6% 04 6v 6% 0d 6 vg e L€ L0 S < pue ' preogfay < g
v 04 2% v 04 % €q e o L0 €5 > pue ‘ preogfay >/ ¥S
30 04 30 30 04 30 6Y 62 Geg L0 T ~ pue _preogAsy ~I. €5
zs o4 S Zs 04 S 8V 8z e L0 Ty » Pue , preogAsy ol s
v 04 or v 04 or LY Lz € L0 ov preogAa g 15
26 04 25 as o4 as av az z€ L0 v ~ puUB #SN-UON preogAa VA 0S
2G04 ol as o4 as av az 1€ L0 6¢C | pue \ preogfay In 6V
g5 04 45 g6 04 a5 g6 4t 0€ 10 8z { pue [ preoghey {t 514
G 04 ¥S ¥S 04 ¥S V6 \25 4z 10 1z } pue ] preogAey M Ly
G5 04 g G5 04 g as ao az L0 €T +pue = preogAay +/= o
ay 04 ETZ v 04 ETZ o8 20 az 0 zT (s100s18pUN) pue - preogAsy G oY
62 04 62 6¢ 04 62 69 6€ o1 L0 19 feqaoeds preoghay 30VdS e
ao o4 ao ao o4 ao 48 40 az L0 9T qeL preoghe avl ey
99 04 99 99 04 99 3s 30 Ve L0 qT aoedsyoeg pieoghey IOVASHMOVE v
80 04 80 9/ 04 9. 18 10 62 L0 0Tt AdvOS3 preoqghey os3 Ty
VS 04 VS VG 04 VS 06 o1 8z L0 ey (Y3 LNI)uInaY preoghe NETNE] o
S 04 G Sy 04 S a8 40 Iz L0 1T (pue 0 preoghay 0 6€
9t 04 o 9y 04 o v8 V0 9z L0 0T ) pue 6 preogAsy 6 8e
3 o4 ED 3c 04 ED 68 60 Sz 10 6 « PUe g preogfe 8 L€
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SKey and Scan Code Table — Continued

0z 04 0z 0z 04 0z /3 19 a9 10 viN 9T pleogAay 914 10T
8T 04 8T 8T 04 8T 93 99 v9 10 viN GTd pleogAay ST4 90T
0T 04 0T 0T 04 0T 53 59 69 L0 viN ¥Td preoghsy 4% S0T
80 04 80 80 04 80 3 %9 89 10 viN €T pleogAay €14 70T
viN viN 40 04 40 6d 65 L9 L0 viN = pedAsy| =N €0T
viN v/n  /€0403 /€03 3a 03 3503 99 10 viN 1amod preogAay d3Imod 20T
asod as d4zodo03 4203 aa o3 as o3 59 10 62T uoneol|ddy preogAay Tddv 10T
19 04 19 19 04 19 9d 9g 79 L0 St | pue \SN-uoN preoghey SYAIM 00T
T.04 1L 1,04 1L €d €5 €9 L0 70T a)8|2Q pue * pedAay ‘N 66
0. 04 0L 0. 04 oL zd s 29 L0 66 uasu| pue o pediey ON 86
asod azs azod az 60 6v 19 10 TOT dnabed pue g pediay 6N 16
5L 04 SL S04 SL 80 514 09 10 96 mouly dn pue g pedAsy 8N 96
29 04 29 29 04 29 Yio) A7 4 10 16 BWOH pue / pedAay IN S6
v/ 04 YL ¥. 04 v ao ay 3s L0 20T molly WBry pue 9 pediey 9N 6
€, 04 €L €. 04 €L 20 of as L0 16 g pedAsy SN €6
g9 04 g9 €9 04 g9 a0 av o5 L0 26 MouY Yo pue  pedhey N 26
V. 04 A7) V. 04 A7) 1d 18 ag 10 €0T ugabed pue g pediey eN 16
AN zL zL04 zL od 0S VS 10 86 Moy umoqQ pue z pedAey ZN 06
69 04 69 69 04 69 40 =14 65 L0 €6 pu3 pue T pedAay N 68
6. 04 6, VS0d03 VS 03 2603 ot 03 85 10 80T Y3 LN pediey Y3LINAN 88
2. 04 o) 6. 04 6L Efe) E 14 1S 10 90T + pedAay +N 18
¥8 04 ¥8 g/ 04 a. (%) N4 95 L0 S0T - pedAsy| -N 98
3204 EV 2/ 04 o) /4 1€ S5 10 00T x PedAa *N g8
L2 04 L. V0403 v 03 5903 se 03 vS L0 S6 | pedAay IN ¥8
9/ 04 9L 1204 LL S0 St €g L0 06 YooqwnN pedAsy  MDOTANN €8
€9 04 €9 G/0403 S/ 03 8003 8 03 s 10 €8 mouydn preoghey dNMaY z8
09 04 09 2/.0403 z, 03 0d o3 05 03 15 L0 ¥8 MOLIYUMOQ preogAsy NaMaV 18
19 04 19 990403 99 03 g0 03 av 03 0S 10 6L MOLIYYST pleogAay INMEY 08
v9 04 v9 t.0403 v, 03 an o3 ar o3 47 L0 68 MOLYIYBIY preogAay MY 6.
as o4 a9 Vv.0403 V.03 Tao3 1503 Iy L0 98 umogabed preogAsy NMOQ 39vVd 8L
59 04 S9 6904 03 69 03 4003 4% 03 ar L0 18 pu3 preogAsy an3 LL
¥9 04 ¥9 T,.0d403 T.03 €4 o3 €503 0] 10 9L premiod 8188Q preoghey 313713a 9.
49 04 49 asod403 aso3 6203 6t 03 av 10 g8 dnabed preoghey dn 39vd SL
39 04 39 290403 29 03 1203 L 03 N7 L0 08 SWOH pieoghey INOH v
/904 19 0.0403 0,03 za o3 zso3 61 0 6L uasu| preoghsy 143ASNI €L
29 04 29 auON 3Lod auON 99 8y /0 92T (ssned+HD) yeaig preoghe 3svnd 2L
033203 039 03
(xaH) (xaH) (xeH) (xaH) (xeH) (xaH) (xeH)  (xaH)  (02Q)
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vin vin vin vin vin vin 38 10 vin 8 1u| preoghey 8TLNI rad
vin vin vin vin vin vin as 10 vin . 13u] preogAay LTLNI 114"
v/N v/N lzod Y oda fol¢} 08 10 v/N (* pedAay 00860d) 9 13Ul preoghey 971LNI ot

S8 04 S8 /9 04 19 a4 4z a8 10 TET (uesuayniy) G |3l preoghsy STLNI 6ET

98 04 98 ¥9 04 ¥9 64 6. V8 10 2eT (ueusH) ¢ 13Ul preoghey #1LNI 8€T

as o4 as v9 04 V9 a4 a.s 68 10 vT (UBA) € 13Ul preogAay €1LNI L€T

euebellH/eueyere

/8 04 /8 €T 04 €T o4 0L 88 10 €T ( . __.Hﬂ“m 0 avﬁ_ﬁwwvw ZTLNI 9€T

1504 18 1604 1§ €d €L /8 10 95 (oY) T 13Ul preoghay TILNI GET
viN vin vin vin vin vin 98 10 vin ubis |enb3 pedAsy =AM vET

(- pedAay| ueljizeiq)

g/ 04 4z a9 o4 a9 34 EV G8 10 10T  pedfay LOTAIN €T
vin vin vin vin vin vin vin vin vin paniasay ZEIMS 2eT
vin vin vin vin vin vin vin vin vin paniasay TETNS TE€T
vin vin vin vin vin vin vin vin vin paniasay 0ETYS 0€T
vin vin vin vin vin vin vin vin vin paniesay 62TIS 62T
vin vin vin vin vin vin vin vin vin paniasay 8ZTIS 8T
vin vin vin vin vin vin vin vin vin paniasay 12IMS 121
vin vin vin vin vin vin vin vin vin paniasay 9ZTIS 921
vin vin vin vin vin vin vin vin vin paniasay GZTIS G2t
vin vin vin vin vin vin vin vin vin paniasay ZANS vZT

° 08 04 08 /20403 Lz 03 oao3 26 03 /3 10 8T IND Wby preoghay NIMA fora
w 6€ 04 6 TTO403 1T 03 89 03 8¢ 03 93 L0 29 Wvibry preogha 17vd zet
m 6G 04 65 6G 04 65 9g 9€ S3 10 1S HusbIY preoghay 1dIHSYH 12T
m 85 04 8S  ¥T 0403 ¥T 03 ae 03 ar o3 v3 10 ¥9 [01u0DIYBIY preoghay 74104 0zT
&) g8 04 g8 4dro0d403 47103 aa o3 4503 €3 10 121 IND Y& pleogAay NIMT 6TT
| 6€ 04 6¢ TT 04 1T 8d 8¢ Z3 10 09 Wvya preoghey 17V 81T
<@ Z1 04 zt ZT 04 zt wvY Ve T3 10 44 HIysya preoglay 14IHST L1T
.m 1T 04 1T ¥T 04 vT ae at 03 10 85 [0nU0DYST preogAed 74101 91T
= 45 04 45 45 04 45 od 9/ €l 10 vin ¥z preoghey ved STT
% 1G04 1S 1G04 1S 33 39 2L 10 vin €24 pleogAay €z4 YTt
pnw 0S 04 0S 0S 04 0S a3 a9 T 10 vin 224 pleogAay zzd €TT
s 8 04 514 8t 04 514 o3 29 0L 10 vin TZd preoghey Ted Z1T
w ov 04 ov ov 04 ov g3 49 49 10 vin 0Zd preoghay oz4 TTT
n 8¢ 04 8¢ 8€ 04 8¢ v3 V9 39 10 vin 6Td preoghay 6Td 0TT
.m 0€ 04 o€ o€ 04 o€ 63 69 a9 10 vin 8T pleogAay 8T4 60T
© 82 04 8¢ 8z 04 8¢ 83 89 09 10 vin /T4 pleogAay 174 80T
W (xaH) (xaH) (xeH) (xaH) (xeH) (xaH) (xeH)  (xeH)  (02Q)
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SKey and Scan Code Table — Continued

vin vin vin vin vin viN ZsT0 20 viN dn ssegq dnssvd €1
viN v/n  Tz0d403 Tz 03 3av 03 3z 03 V300 20 viN uMoQ 8WnjoA dNI0OA zLT
viN v/n  z€0d403 ze 03 04 0¢ 0€ 03 6300 20 viN dn awnjoA NA10A T.T
vin vin vin vin vin vin /300 20 viN $sauUpnoT  SSINANOT 0.1
vin vin vin vin vin viN 5300 20 viN Isoog sseg 1S009SSvd 69T
vin vin vin vin vin vin ¥300 20 viN s|gail  I19IUHL 89T
vin vin vin vin vin vin €300 20 viN sseq ssvd 19T
viN v/n  €z0403 €z 03 ov 03 0z 03 Z300 20 viN NN OV 31NN 99T
vin vin vin vin vin vin 0300 20 viN aWnN|oA JOA 59T
viN vin  ¥€0403 ¥€ 03 2v 03 Zz 03 anoo 20 viN asned/Ae|d AV1d ¥9T
viN v/n 9€0403 g¢ 03 ¥V 03 ¥z 03 £900 20 viN dois dols €97
viN v/n  ST0403 ST 03 06 03 0T 03 9900 20 viN YoelL SnoiAsid ueas MHLAd 29T
viN v/N  arodo3 ar o3 66 03 6T 03 5900 20 vin YoeiL 1XeN ueds MHLXN 19T
vin vin vin vin vin vin 5600 20 viN disH d13aH 09T
VIN VIN V/IN VIN V/IN VIN V/IN VIN vin N4 by NER 6GT
VIN VIN V/IN VIN V/IN V/IN V/IN VIN vin NERIER] NER] 8ST
vin vin vin vin vin vin vin vin vin paniasay LSTYS LST
vin vin vin vin vin vin vin vin vin paniasay 9STMS 96T
viN v/n 350403 3503 €303 €9 03 €8 10 vin dn axem weishs VM GGT
viN v/n  d4€0403 4€ 03 4003 4503 z8 T0 vin das|s wesAs d3a1s ¥ST
vin v/n  /€0403 /€03 3a 03 3503 18 T0 vin lamod weisAs dMd €GT
vin vin vin vin vin vin 86 L0 viN 6 DNV pleogAay 69NV 2sT
vin vin vin vin vin vin 16 L0 viN 8 DNV pleogAay 8ONV1 18T
vin vin vin vin vin vin 96 L0 viN L DNV pleogAay LONVY] 0ST
vin vin vin vin vin vin 56 10 viN 9 DNV pleogAay 99NV 61T
nye)ueH/n3e)us
viN viN 45 04 45 94 9L 76 10 viN ( m_ov_z&\uw_mm_g >mw SONV 8vT
v/N v/N z9.04 29 /4 Ll €6 10 v/N (euebeinH) ¥ ONVT preoglay YONV1 VT
vin viN €9 04 €9 84 8L 26 L0 vin (euexerey) € DNV pieoghey €ONV avT
v/N v/N SUON 4 SUON 4 16 10 v/N (elueH) z ONVT preoglay ZONV1 SPT
vin viN SUON | SUON | 06 L0 viN (usBuz/nbueH) TONV T
T DNV pleogAay

vin vin vin vin vin viN 48 L0 vin 6 13U preogfey 61LNI el

(xaH) (xaH) (xeH) (xaH) (xeH) (xaH) (xeH)  (xeH)  (02Q)
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SKey and Scan Code Table — Continued

viN viN vin viN vin viN 6820 20 viN Aldey oV Ald3d 60¢
viN viN viNn viN vin viN 6,20 20 viN readay/opay OV oda3d 80¢
viN v/iNn 8T 0403 8T 03 93 03 99 03 A\ 440 20 viN S}iewoog OV ANMEGM L0¢
viN v/iNn 020403 0c 03 /303 /9 03 YRAA] 20 viN ysaijay OV HSddM 90¢
viN v/iN 820403 8¢ 03 83 03 89 03 9¢¢0 20 viN dois ov dOLSM S0¢
viN v/N  0€0403 o€ 03 63 03 69 03 G¢eo 20 viN premiod OV AMdM 70¢
viN v/n  8E0403 8€ 03 v3 03 V9 03 ¥2c0 20 viN Xoeqg OV AOVvaMm €0¢
viN v/N  VEO4 03 ve 03 ¢d 03 ¢€ 03 €¢¢0 20 viN SWOH JV JFNOHM [Ar4
viN v/n 0T 0403 ot 03 G303 G903 T1¢c0 20 viN ydless Jv  HOHYVISM 10¢
viN viN vin viN vin viN darteo 20 viN sised OV 31Svd 00¢
viN viN vin viN vin viN JT1¢0 Q20 viN |InD OV 1ND 66T
viN viN vin viN vin viN da120 Q20 viN Adod ov AdOD 86T
viN viN vin viN vin viN V120 20 viN opun v OdNN L6T
viN viN vin viN vin viN 80¢0 20 viN uud oV INIdd 96T
viN viN vin viN vin viN 1,020 20 viN 9Aes Qv 3ANVS S6T
viN viN vin viN vin viN €020 20 viN 9S0[D DV 3S07T10 761
viN viN viNn viN vin viN ¢0¢0 Q20 viN uado oV N3adO €61
viN viN vin viN vin viN 1020 Q20 viN MaN OV M3N ¢6T
viN viN vin viN vin viN 410 20 viN Jasmoig ali4 v SMya4d 16T
viN viN vin viN vin viN av1o 20 viN %08yD [18ds v 113ds 06T
viN viN vin viN vin viN YVv10 20 viN )sel snoAsld v ddVAd 68T
viN viN vin viN vin viN EVTO Q20 viN ASel IXaN v ddVXN 88T
viN viN vin viN vin viN 0610 Q20 viN yobo1 v 440971 /8T
viN viN vin viN vin viN 6610 Q20 viN ey YIomieN TV 1VHO 98T
viN viN vin viN vin viN 96T0 Q20 viN JasmoJgd 1sulsiu] v SMIAM G8T
viN v/in 0¥ 0403 0 03 g3 03 d9 03 7610 Q20 viN J1asmoig aulyde [ed07 v SMJa1 78T
viN viN vin viN vin viN €6T0 20 viN ainreded AV TV A\ €8T
viN v/ 9d¢ 0403 dc 03 v 03 Tc03 ¢6T0 20 viN Jorejnoren v J1VvO 8T
viN viN vin viN vin viN 38T0 Q20 viN Jepusie) 1v aN1vO 18T
viN v/in 8% 0403 877 03 2303 0903 V810 Q20 viN Jspeay |rew3 v TIVINT 08T
viN viN vin viN vin viN 98T0 Q20 viN 188yspealds v adds 6.1
viN viN vin viN vin viN ¥8T0 Q20 viN 10SSa20.1d PIOM TV adom 8.1
viN v/iNn 050403 0S5 03 a3o4 as o3 €8T0 Q20 viN Buyuo9 |ou0D JawNsuoD v 9400 LT
viN viN vin viN vin viN GST0 Q20 viN umoq s|galL Ndd3dL 9.1
viN viN vin viN vin viN ¥ST0 20 viN dn ajgaiL dNg3aydl ST
viN viN vin viN vin viN €ST0 20 viN umoqQ sseg Ndssvd V.1
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SKey and Scan Code Table — Continued

viN viN vin viN vin viN vin viN viN Y0110 8|gnoq uig sNAeX TE 1SND 144
viN viN viNn viN vin viN vin viN viN SNUINA pue snidX SINAe 0g 1SN2 1444
viN viN viNn viN vin viN vin viN viN SNUINLA PUe SNUINX SINASY 62 1SN2 eve
viN viN viNn viN vin viN vin viN viN SN|dA pue snuinX SINASY 8Z 1SN2 cve
viN viN viNn viN vin viN vin viN viN SNIdA pue snidx SINAsM 1Z 1SN2 Tve
viN viN vin viN vin viN vin viN viN SNUINA SINASX 9z 1Sno ove
viN viN vin viN vin viN vin viN viN SN|dA SINASY SZ 1Sno 6€C
viN viN vin viN vin viN vin viN viN SNUINX SINASX ¥Z 1SN2 8€¢
viN viN vin viN vin viN vin viN viN SN|dX SINASY €Z 1Sno LEC
viN viN vin viN vin viN vin viN viN umo(q [|049S Z SINAe 2Z 1sSno 9€¢
viN viN vin viN vin viN vin viN viN dn 1010S Z sinAe TZ 1SN2 Gee
viN viN vin viN vin viN vin viN viN ugs sinkey 0Z 1Sn2 14974
viN viN vin viN vin viN vin viN viN ugy sNAeX 6T 1SND €ec
viN viN vin viN vin viN vin viN viN wgN sinAe 8T 1SND [AX4
viN viN vin viN vin viN vin viN viN ugy sinAey LT 1SND 1€¢c
viN viN vin viN vin viN vin viN viN uig sinAey 9T 1SN2 0gec
viN viN viNn viN vin viN vin viN viN 4 + LdIHS Y41dIHS 6¢¢
viN viN vin viN vin viN vin viN viN €4 + 1dIHST €41dIHS 8¢¢
viN viN vin viN vin viN vin viN viN ¢d + 1d4IHST ¢d41dIHS lL2c
viN viN vin viN vin viN vin viN viN Td + 1d4IHS TdLdIHS 9¢e
viN viN vin viN vin viN vin viN viN 31373A + 1V + 141071 TT 1SND St44
viN viN vin viN vin viN vin viN viN viN 0T 1SNn2 vee
viN viN vin viN vin viN vin viN viN viN 6 1SND €cc
viN viN vin viN vin viN vin viN viN viN 8 1SNn2 (444
viN viN vin viN vin viN vin viN viN viN . 1SN2 Y44
viN viN vin viN vin viN vin viN viN viN 9 1SN2 0ce
viN viN vin viN vin viN vin viN viN ndino 86601 2 OdO 1Nnox1g 61¢
viN viN vin viN vin viN vin viN viN NdinQO 18A87 T OdD T0d9 8T¢
viN viN vin viN vin viN vin viN viN NdinQO 18A87 0 OdD 00d9 LT¢
viN viN vin viN vin viN vin viN viN asealou| 81940 D0S ONIDOS 91¢
viN viN vin viN vin viN vin viN viN viN T 1SN2 G1¢
viN viN vin viN vin viN vin viN viN viN 0 1SN2 1474
viN viN vin viN vin viN 3620 Q20 viN |aued Xsel ASVL €1¢
viN viN vin viN vin viN aesco Q20 viN 90O 301440 (A4
viN viN vin viN vin viN 08¢0 Q20 viN abesss|\ puss OV anN3s T11¢
viN viN vin viN vin viN d8¢0 20 viN sbessa|\ premiod OV AMdSIN 01¢
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SKey and Scan Code Table — Continued

viN viN vin viN vin viN vin viN viN viN v 1SND §52
viN viN viN viN vin viN viN viN viN viN ov 1SND 52
viN viN viN viN vin viN viN viN viN viN 6€ 1SND €52
viN viN viN viN vin viN viN viN viN viN 8¢ 1SND zse
viN viN vin viN vin viN vin viN viN viN L€71SND 152
viN viN vin viN vin viN vin viN viN viN 9€ 1SND 0SZ
viN viN vin viN vin viN vin viN viN viN S€ 1SND (74
viN viN viN viN viN viN viN viN vin 8|660 1 %207 Z/Sd [euseIx3 ¥€ 1SND 8ve
viN viN vin viN vin viN vin viN viN 000, A& €€ 1SND e
viN viN viN viN viN viN viN viN viN .00, A& Ze 1SndD 174
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SCHEMATIC OF EVALUATION BOARD

<Mo IMP2 <wo Bypass cap 0.1uF for U2's
T2 VDD, VDD1
U/ I
HEADER 18
P
o IMP3
2 3 1 12 ﬂ ﬁ
T .
IN ou \_J
Hen 2 2 = JP1
© Nnuu MDING_SH
—-—c1 ——=cC2 C3 C4 vcc
1uF < NcPeos 1uF 0.1uF | 0.1uF slelalslBBEEREESER R XPS2C To PS/2
o] o] (v} (o] (v} (v] (o] (v} o] o] (v] o] (o] o] (v] (¢} (o] ] Device
olo[olofolofolofolololololololololo) amnuN
GND XPS2D GND 1
——=Cs5 © ~
47pF
VDD
AV GND GND
JMP1 VMOD Select:
b1 . Close = 3.3V power supply. Open JMP2, close JMP3.
3 LEP o Open = 5V power supply. Close JMP2, open JMP3,
™ u 1
<
GND
R1 oof~|©fw]
S ESEY
330 VDD FEEE )
A 4333922333 3Wg
85355588888%¢
x
» i coLiz xPs2D (22— Ve vee
- B 4 5 CoL13 VMOD 55
g 2 S S0 NLEDSCROLL PRGD/COLOL 32
g g a 1] NLEOCAPS )y VoD (4 Rs 24 ) N To System
2 | 2 VDD1 D- usB
2 2 2 NC3 Z7H N Dr R6 24 3 4
NC4 2 R
CER I SK5120-LT ves 1
2 NLEDNUM PRGC/COL00 GND ol
2 m%opmz mmmw NCZ SHIELD
2 NCI
[ 28 VSS1 NC1 3 GND
CcoL1s GPO1 [
H ONEOVT VN vRD vec 4
odd332332230
GND 00000000000
zooxxxorexaxraxO
I EEN
LA 4
Mini Test Keypad R7 1k
i~ ool fo|o|olo
TP3 P4 TPS RRRIREISEE 8
o o
|| 1
o o & 4 GND
32 3 3 HEADER 8 VDD HEADER 8
O O O] A
™6 © © ©
ROWO =15
© ! ] P (e
AA Swi1 AA sw2 AA sSw3 WC O]
ROCO ROC1 ROC2 7 GND
7 VDD
ROW1 A D v
© ) J ] SEEEEEERESR ol I U
Swa Sws SW6 0 e o e alnoolst
o] o] (v} (o] (v} (o] o] v} (o] (e] o] o] (v} (o] (v] ¢} (o] (o] [e] (o] [e][e](e](e]e] o]
fe t 1 olololololololololololololololololol || SLEIe J5 HEADER 5
R1CO R1C1 R1C2
P8 Programming
o—Row2 El < o GND < Interface
m sw7 L sws AA__ swg _ _ ﬂ ﬁ
R2CO R2C1 R2C2

J6
CONN FLEX 18

J7
CONN FLEX 8
To FKB7401-001 Keyboard

J8 HEADER 6

21

Document No. DS0008 Ver. 1.01

April 8, 2010



SK5120 FlexMatrix Keyboard Controller Datasheet

Sprintek Corporation

ELECTRONICS SPECIFICATIOIN

Absolute Maximum Ratings

Symbol Description Min Typ Max Units Notes
TSTG Storage Temperature -55 25 +125 °C
VDD Supply Voltage on Relative to VSS -0.5 - +6.0 \
VIO DC Input Voltage VSS-0.5 | - VDD+0.5 | V
VIOZ DC Voltage Applied to Tri-State VSS-05 | - VDD+0.5 | V
IMIO Maximum Current into any Port Pin -25 - +50 mA
ESD Electro Static Discharge Voltage 2000 - - Vv Human Body Model ESD
LU Latch-up Current - - 200 mA
Operatlng Temperature
Symbol Description Min Typ Max Units Notes
TOP Operating Temperature 0 - +70 °C
DC Electrical Characteristics
Symbol Description Min Typ Max Units Notes
VDDH Supply Voltage at high range 4.35 - 5.25 \Y
VDDL Supply Voltage at low range 3.15 - 3.45 \
IDDH Supply Current when IC is in operation mode 5.7 mA
when VDD = 5V
ISDH Supply Current when IC is in suspend mode 265 UA
when VDD = 5V
IDDL Supply Current when IC is in operation mode 4.6 mA
when VDD = 3.3V
ISDL Supply Current when IC is in suspend mode 246 uA
when VDD = 3.3V
RPU Pull-up Resistor 4 5.6 8 k
VOH High Output Level VDD-0.9 | - - \
VOL Low Output Level - - 0.75 \
VIL Input Low Level - - 0.8 \Y
VIH Input High Level 2.0 - - \
VIL Input Leakage Current (Absolute Value) - 1 1000 nA
LVD Low voltage Detection 2.95 3.02 3.09 \
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PACKAGING INFORMATION

SK5120-LT Drawing
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Assembly Specification

Part Description Min Typ Max Units Notes
JA Thermal Impedance 17.68 °C/W TJ=TA+POWER x JA

To achieve the thermal impedance, the
center thermal pad should be soldered
to the PCB ground plane.

SRPT Solder Reflow Peak Temperature 240* - 260 °C *Higher temperatures may be required
based on the solder melting point.
Typical temperatures for solder are
220+5C with Sn-Pb or 245+5C with
Sn-Ag-Cu paste. Refer to the solder
manufacturer specifications.

MSL Moisture Sensitivity Level MSL3

WEIGHT | Package Weight 0.13 g
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SALE AND SERVICE INFORMATION

To obtain information about Sprintek Corporation or FlexMatrix keyboard controller family sales and
technical support, reference the following information.

Sprintek Corporation

4528 La Tuna Ct.

Camarillo, CA 93012, USA
Phone: 805.405.8787

Web Site: http://www.sprintek.com

REVISION HISTORY

Revision Issue Date Description

1.00 January 25, 2010 Initial Release

1.01 April 8, 2010 Fixed some typo, added backlight control description, changed USB
voltage mode selection, changed default keyboard matrix.
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