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TEB432
Small Footprint, RGB-backlit,

inverse DFSTN LCD Keyswitch
with Multi Segment Color™

page 1 of 29




This page intentionally left blank

TE6432 v1.0 en.odt page 2 of 29




TABLE OF CONTENT

TABLE OF CONTENT .ccuuuuuiiterrrrrnnnnsssssssssserrnnnnsssssssssssssmsnnsssssensssssssnssssssnnsssssnnsssssnnnssssssnnsssssnnsssssnnns 3
GENERAL DESCRIPTION . .cuteuireuutessssassrssssesssnssasssssessessssssssssssessesssssssssssssssessessessessssssnssassassessesssnssns 4
IMPROVEMENTS AND INNOVATIONS. ...ieuiieuureassenssrnssrassresssessssssssssssssesssssssssassasssssssssassassassassassasssnssnns 5
COMP AT IBILITY cutteuurenssenssrnssrnnssenssensssnsssenssensssssssssssessssssssssssssssssssssssssssssssesssssessessssssnssassnssnssnssensenss 5
P RODUCT FEATURES...ieuiieuuiesuirasirassranssensssnsssssssessssnssssssssssssssssssssssssssssssssassessassssssssssssassassnnsasssnsens 6
IMECHANICAL CHARA CTERISTIC S 1euuteuutrasiressressresssessessessssssnssassassesssssesssssssssassessesssssessssssnssassnssnnsens 7
D10 01T g ET (0] =T PPN 7
LRSS (e o TP 8
IVIOUNTING O P TIONS. .. tteuurensssrenssrrssssrsnsssessssssssssssssssssssssssssssssssssssssssssssssesssssssssssesssssssssssasssnsssnnnen 8
Direct MouNt VS. SOCKEE IMIOUNL.......iiiiii ittt ettt e e e e e e e e e e e e e et e e e ee et et e e s et e e eeaaneeeeransns 8
Yool I TA T 0o ] TaT=Te] (o] SN 9
Yo o =Y g o ST o1=Torilez= | (o] - TSR UURPPRRPPPN 9
O S 1TV =TT T 10
Y =T TUE= IS To] o =Y T o PR 10

S ToTed G 1Y (o TU T (o] o] 1] g = 1) T PP PP PRRPP 10
LIQUID CRY STAL DISPLAY..ceuuiiteusiireusirensssrensssrenssressssrensssresssesssesssssssesssssssssssesssssssssssnsssnsssnssenssenns 11
[0 D IS o =T od1 o= 1o ] o 1T PSPPSR 11
Standard Mode VS. POSItIVE IMOGE.........ccooiiiiiieeeeeee ettt e e e e e e e e e e e e e e e e e e es e st seaaeeeaeaesesanaeeens 11
RGB BACKLIGHTING. ..1teeuuuusssssrrrrrnnnnssssssssssermmmnnnsssssssssssssnssssssssssssssnssssssnssssssnnssssssnnsssssnnsssssnnnssns 13
TS 0] (o] g @] 03180 =1 1o [N 13
LY L0 S Y=Y [aa 1T oL o] [o ]l Y S OSSPSR 13
ENVIRONMENTAL SPECIFICATIONS...cteuuttessrrassenssssssssssssssssssenssssssssssssssssssssssssssssssssssasssssssssssnsssnns 14
ELECTRICAL SPECIFICATIONS . ..utteutteusresssensssnsssasssesssssssssassessessssssssssssssssssessessesssssssssassassessassenssnsen 14
INTERFACING ... teuuieassressrnsssensssnsssnsssessasssssesssssssssssssssssssssssssssssssssssssssssssssssnssassnssnssessssssnssnnsnnsnnsans 15
[070] 0] r=To1 B K =15 ¢ 0110 =1 F= R 15

[ oTed QI =T | = o o PRSPPI 16
1= g E= I i (o) (oTelo ] - USRI 17
LI 00T T =T = o T RSP 17
COMMAND SET....iiiiiirteennnssssssssrerrnnnnssssssssrnnssssssnsssssrnnssssrsnsssssensssssssnsssssennssssmnnssssssnnsssssnnsssssnnnses 18
SYNCAIONOUS PrOTOCOL. .....ceiiiiieiiiie ettt ettt e e e e bttt e e e e aab et e e e e s s bbeeeeeeeanbeeeeeeesanbenbbnebebnnnnne 18
(0707510111 F= 15 (o £ OUOURRRORPIN 19
(070 10110 F= T o [ ot C= 1o 4] o] ST T PP 21
BIT / PIXEL IMAPPING. .....uuuiiiiiirtttneassssssssserrrsenssssssnssssrsnsssssrsnssssssnsssssesnssssssnsssssnnnssssssnnsssssnnsssssnnns 24
[T Q=TT o] T N =1 o) [ YT PPR O 24
CONTROLLING TEG432 SWITCH ARRAY S...cieuuiiteauirrnsssrensisrssssenssasssasssssssssssasssnsssssssssssnsssasssnsssnssen 25
1 10 1 o = 26
(0707 o)y T | a1 N\ o) o SO PPPRPR 26

B L=Te gL aT (o= T N Lo (ot = T SO TPRPRRN 26
[} RS TU o] ofo] g 72V o] o] o= 1] o -SSR 26
[T o = (o] (1= PP OO O PPPPPPPPPP 27
WarTaNty DISCIAIMIET ..ottt e ettt e e o ettt e e e e a bttt e e e e s b et e e e e anb b e e e e e e e e aeeeaaaaas 27
ORDER INFORMATION....uuttttuusssrrnmnssssernnsssssrsnnsssssrsnsssssssssnssssnnsssssssssnssssnssssnssssnnssssnssssnsssnnssssnnssenn 28
CHANGE HISTORY......ciiiiiitteeunnssissssrrrrnnnssssssssssrsnnssssrnnsssssrnssssssnnssssrsnssssssnnsssssnnssssssnnsssssnnsssssnnnnsns 28

TE6432 v1.0 en.odt page 3 of 29




GENERAL DESCRIPTION

The T-Series is a small-footprint series of RGB- ™
backlit, transmissive inverse DFSTN LCD
keyswitches with Multi-Segment Color™. All T-
Series keyswitches use the same electronics l
package as the SC/SD/SE switch family.

The TE6432 is the initial switch variant of the T- | |
Series of switches. The TE6432 display has an
inverse matrix with black pixels and displays
background color-on-black text. The LCD’s
active pixels matrix can be inverted (Positive
Mode) to show black text on color background
using the Set Mode command.

(For more details see Commands and Command Example sections.

The TE6432 integrates a graphical 64 by 32 pixel liquid crystal display with RGB backlighting
in a keyswitch. The TE6432 keys are controlled via a command driven serial interface to the
integrated MSC electronics, which control the interface, display and backlighting. TE6432 keys
self-initialise without external setup commands. Data only needs to be transmitted when a
change is made to the display or background colors.

Only six contact terminals are used to provide power, clock and data lines as well as switch
contacts. The contact pins of the internal switch are isolated from the internal electronics.

The TE6432 are available with clear (TE6432-C left) or black frame insert (TE6432-B right).
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IMPROVEMENTS AND
INNOVATIONS

e Small footprint 19.6 x 17.6 mm
e Multi Segment Color™
e Standard and Positive Mode command

=

e

NEW - extended input voltage range of 4.5 — 5.5 Volt
IMPROVED - contrast ratio

IMPROVED - viewing angle

IMPROVED - reduced power consumption

COMPATIBILITY

The TE6432 switches have new form factor and pin-out compared to the S-Series switches.

The MSC™ electronics in the T-Series switches are identical to the SC, SD and SE switches
and, therefore, command compatible to all other RGB-backlit LCD switches from [E?3].

Note: Mixed installation of SA/SB/SI/SM and SC/SE/TE switches in the same key
matrix is NOT recommended since the different AT and MSC™ electronics
packages may cause unintended timing and communications issues.

Mixed installation of SC/SD/SE and TE switches is possible.
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PRODUCT FEATURES

Resolution 64 x 32 pixels

RGB Colors more than 1 million RGB background colors

Multi-Segment Color Allows for the use of two different RGB background colors in
MSC™ upper and lower segment of LCD instead of standard single

background color.

Color Calibration Improved color calibration results in maximum uniformity
across RGB color spectrum based on MSC electronics.

Self-Initialisation All keys self-initialise. No external setup commands
required.

Low Power Consumption | Less than 35mA maximum current is needed when bright
white backlighting is selected.

Typical value is less than 20mA.

Synchronous 8-bit serial interfaces

Interfaces (custom protocols available upon request)
External clock 128 kHz up to 4MHz
Maximum speed up to 4 Mbaud
Operating supply 4.5V -55V
Keyswitch type tactile, 2.0 mm travel
with over-travel protection
Keyswitch life time > 3.0 million cycles
Contact resistance <200 Ohm

Operating temperature 0°C to +55°C

Storage temperature -20°C to +65°C
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MECHANICAL CHARACTERISTICS

Top View

Front View Side View
)\

Bottom View

Dimensions

|lenel |
ww Q2

ww 092
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Keyswitch i

KeyswitchKey stroke 2.0 mm +/- 0.1 mm; tactile
Operation force: 1.3N+/-0.2N
Over travel protection: yes
Lifetime: > 3 million cycles
F = Force
S = Travel Distance

s

Tactile Force Curve

MOUNTING OPTIONS

The TE6432 switches may be either direct through-hole mounted onto the PCB to be hand or
wave soldered or use a reverse mounted socket pin connector SP0601 for socket mounting.

Direct Mount VS. Socket Mount

1.1
000006 @oioigﬁQ

=] © sZANNE

Top View Top View

The TE6432 switches are through-hole mounted directly
to PCBs with 1.6 or 2.0mm thickness.

The reverse of the PCB requires a bottom-entry 6 socket
pin connector (SP0601), if the switches are to be socket
mounted and not soldered into the PCB.

ll!!!
Optional socket mounted on reverse of PCB
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Socket Pin Connector

The optional bottom entry socket pin Connector SP0601 is required for socket mounting. It is
to be SMD mounted on the reverse of the PCB.

NOaI~— 220
<] | foce [P e (P T (T

U L UJ ) Iy S S S
1L | o

D

2.20
2.00
To———

1.32

1.27

.l“n]‘“l”

fjuh-k-k 43

Reverse of PCB shown

Soldering Specifications

Manual soldering: max. 350° C for max. 3.5 seconds per pin
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PCB Drill Masks

Manual Soldering

4mm
5:1

Bas Suas Bad

Minimum distance for array assembly is 0,4mm in X and Y direction between each key as
shown in drill mask.

The drill diameter for the 6 contacts is 0,65mm.

Socket Mount (optional)

20mm
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LCD type DFSTN transmissive negative

Resolution 64 x 32 pixel
Active Area Size (X xY) 12.78 mm x 8.62 mm
Pixel Size (X x Y) 0.19 x 0.26 mm
Pixel Spacing 0.01 mm
Pixel Pitch (X x Y) 0.20 x 0.27 mm
Viewing Direction 6 o’clock
- 1
Pixel Pitch
Active Area
—

The TE6432 uses a transmissive inverse DFSTN LCD. In Standard Mode and on Power ON
or RESET, all pixels are black and text is displayed in the selected background color as shown
in the drawings below.

16.4 16,4

146
14,6




Positive Mode inverts the active area to make the pixels transmissive and shows black text on
color background as shown in the drawings below.

You may switch between Standard and Positive Mode by using the Set Mode command 0x47
as described on pages 20 and 22.

146

NOTE: On Power OFF or RESET the setting will NOT be retained and the switches
will revert to Standard Mode on Power ON.

|TE6432I TE6432 )VTE6432 | iR N i Ea] [Ea TE6432
ositivel |

ositive ositive ositive ositive S el | [Ipositive \i positive]  fpositive} }II! positivel |

TE6432 in Standard inverse Mode (top) and Posmve Mode (bottom) W|th MSCT“’I colors
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RGB BACKLIGHTING

The TE6432 switches feature quad RGB LEDs for uniform backlighting in over 1 million colors.
The background colors are set using the 0x41, 0x42 and 0x48 color commands described
below.

Our production calibration system measures each of the color channels for each RGB LED
and adjusts them for uniformity across large panels.

For more details see the Commands section on pages 19 and 20.

RGB Color Commands

The 0x41 and 0x42 commands are used to create a uniform background color. The 0x41
command uses 1 byte for color resolution, while the 0x42 command uses 3 bytes (1 byte
resolution per color channel).

TE6432 with MSC™ colors (top) and RGB colors (bottom)

Multi-Segment Color MSC ™

With the SE6432 and TE6432 Series we introduced Multi-Segment Color MSC ™, which allows
two different colors in the upper and lower segments to enable key grouping by color, while
also using a different color for status indication.

e |

M “ [C 3§ 1] ] | nic 7 B mic s I MIC 9 |

a . - i | | e
- = B ) 5 f
— > i x =3 =t = =&

MSC™ colors on control panel. Note the dynamic text in the MIC settings below using custom fonts.
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ENVIRONMENTAL
SPECIFICATIONS

Operating temperature 0°C to 55°C
Humidity up to 75% relative humidity at 65°C
Operating voltage 45Vt055V
Current consumption max. 35 mA; typ. < 20 mA; min. 12 mA (backlite off)
Contact resistance <200 Ohm
Insulating resistance > 100 MOhm
Symboll [Parameter: Min: yp: Wiax: Unit
Vop* Operating voltage 4.5 5.5 \Y
Ioo Supply current 12 <20 35 mA
Input voltage
Vin on any pm Vss-0.3 - Vpp +0.3 \Y
Output data current
loo sunk/source -5 mA
Output clock
loo current sunk/source -5 mA
A U:)Fl’t‘;tg'gw level Vs -0.3 0.3 X Voo v
Vin U(‘)‘I’t‘;tgggh level 0.7 x Voo Voo + 0.3 v

* Display contrast is hardware controlled and does not depend on the operating voltage
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INTERFACING

Contact Terminals

Pin} | Symbol’|\Description Comment
1 + 5V positive power terminal +45V-+55V
2 SWA1 switch contact 202%3%;?:]'8@”06
3 SW2 switch contact 2058?)%;?;'3@”06
4 GND negative (ground) power terminal | 0.0 V
i i 128 kHz — 4 Mhz
5 CLOCK clqck line to s_ynchromze data
write and for internal use HIGH when inactive
command and data line to internal | HIGH when inactive;
6 DATA M !
SC electronics see data format for details
TNO x|
gg%ggs
123456 E
E
Top view on PCB
Top view on PCB Top view Socket Mount (optional)
NOTE: Six contact bottom entry socket pin connector SP0601 required on reverse
of PCB, if the switches are to be socket mounted and not soldered onto

PCB.

TE6432_v1.0_en.odt page 15 of 29




Block Diagram

GHD
®

+3V
@

: CLE

C DAT

SPI

Power Control and
Distribution

Command Interface
amnd Control

Backlight
Control

LCD Signal Generation

and ldentification

32

Segment Driver| Commaon Driver

64

LCD

G4 = 32

Upper Segment
RGB
backlighting

Lower Segment
RGB
backlighting
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Serial Protocols

The TE6432 keyswitches are connected to the controlling central processing unit (host system)
by a 2-wire SPI connection using a conventional synchronous protocol. A permanently applied
clock is not necessary.

Legacy Mode™ is not supported in the TE6432 switches.

Timing Diagram

t, (CLK)
| | I | L w
Clock (CLK) | ; | . . /1
|
! [
I £ (cixn) | | Ew(CLER) | R
I“—>| (CLK)
i ! £, (CLK)
tsu(D) th(D) |

ryi
Data (DAT) W MSB IN (=StartBit = 0) X ’III BIT 1 INX

L3B IN

Symbol Parameter Min Max Unit
t.(CLK) SPI Clock frequency 0.128 4 MHz
tw(CLKH) | Clock high time 45 ns
w(CLKL) | Clock low time 45 ns
tsu(D) Data input setup time 10 ns
tn(D) Data input hold time 10 ns

TE6432_v1.0_en.odt
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COMMAND SET

Synchronous Protocol

The The 8-bit serial protocol supports the following commands:
e Write Data to the LCD Display

e Set Backlight Color
¢ Extended Command Set

The first two commands imply the required data and do not expect a return value from the key.
The Read Keyswitch ID and Read Serial Number commands in the Extended Command set
request information to be returned by the key. In this case, the MSC™ electronics will generate
their own clock signal for the data transmission.

For details on this scenario, see the FAQ Section on our website www.e3-keys.com/fags.html.
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Commands

Command Data

Command Name /
Description

Comments

All writes to the display must be initiated by this command.
Address pointer is auto-incremented by data transmission.

The command expects min. 4 data words to follow:
O000000A;

CLOCK AND DATA
LINE.

0000A,AAsA,

0x40 Set Display Address | 0000A;AzA;A,
& Write Display Data | 9e00D,D,D,D,

Multiple Data Bytes may follow without additional

addressing in one sequence since the controller will

perform auto-increment.

Command can be terminated with 0x43 command (see below)

Details are found in the Bit/Pixel Mapping Table on page 24.

There is one data word to follow:

OOR;R,G,G,B,B

0x41 Set Color Lo . ,

The 2 bits for each color intensity have the following values:

00 =off 01 =low 10 =medium 11 = high

There are 3 data bytes to follow:

0D¢DsD,D;D,D,D,

0D¢DsD,D;D,D,D,

0x42 Set RGB Color 0D.D:D,D,D,D,D,

Note: The lower 10 values for each color brightness value
should only be used for single color applications due
to restrictions in the color calibration.

Ends data transmission to keys and awaits next command

sequence. Transmitted commands are processed and displayed.

0x43 End Transmission This command should be placed at the end of a sequence.

Note: The key will not respond to any command issued
within 50us after this command.

Read Keyswitch ID The answer is consisting of ASCII characters representing the
THIS COMMAND Keyswitch ID and is terminated with CR (0x0D):

ox44 FORCES THE TE6432
KEYSWITCH TO . , , ,
ANSWER ON THE Note: Care should be taken when implementing this

command since the clock signal is generated by the
TE6432 switch!

TE6432_v1.0_en.odt
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Command Data

Command Name /
Description
Read Serial Number

THIS COMMAND

Comments

The answer is consisting of 4 Bytes which give the serial Number
in the following format and is terminated with CR (0x0D):

SNYYWW#####

FORCES THE

0x45 KEYSWITCH TO Year (04-99) - Week (01-52) - Number (00000 .. 99999)
ANSWER ON THE Note: Care should be taken when implementing this
CLOCKAND DATA command since the clock signal is generated by the
LINE. TE6432 switch.
Extended command,

0x47 Ox00 No Operation

NOOP

0x47 0x01 OxXX

01000111
00000001
D;DsDsD4D3D,D1Dg

SetMode*

The display and/or backlight is enabled/disabled and or the
display is inverted into Positive or Standard Mode while the
bitmap data is maintained.

All mode settings can be combined in the same command.

D; =1 setGroup* /=0 selectGroup

D¢ =1 Display ON* /= 0 Display OFF

Ds; =1 Backlite ON* /= 0 Backlite OFF

D, =1 setDisplay to Positive Mode* / = 0 set Display to
Standard Mode

D;.o = Group Number

Note’: D; =1 not only specifies group, but executes
command as well

Note?: Please allow for 2usec pause as this command has to
be performed immediately

* Mode settings will be lost after Power OFF

0x47 OX7F OXFF
256 X

D7DeDsD4DsD-D:Do The display is completely rewritten. 256 bytes of pixel data must
follow. First byte is written to Pixel Position 0.

01000111 Write Display Data D;D¢DsD,D3D-D;D,

01111111 Note': The amount of Data Bytes must exactly match 256.
Note?: status of display on/off is unaffected.

111111223

256 x Pixel

Bytes
Sets the RGB colors for Multi Segment Color™ in up to 3
segments (= 9 RGB color values) with color values of 0x00 to
0x7F for each color chan1nel.

0x48 OxXX 0xXX @xXX (RGB colors for segment 1)

OXXX OxXX OxXX
OXXX OxXXX OxXX
OX00 Ox00 Ox00

Multi Segment Color
Msc™

OXxXX OxXX 0xXX (RGB colors for segment 2)

0x00 0x00 0x00 (RGB colors for segment 3*)

* Multi Segment Color MSC™ jn TE6432 switches
available only for segments 1 and 2. Segment 3 RGB

color values will be ignored and should be set to
0x00 0x00 0x00.

TE6432_v1.0_en.odt
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Command Examples

Set display

0x40 0x00 0x00 OX00 address with 512
bytes of data
following

0x06 0x00 0x00 0x00 0x00 Ox00 Ox00 0x00 ;* - #H i-  DC.B 0x06, 0x00, 0x00, 0x00 .

0x06 OX00 0x00 Ox00 OX00 0x00 Ox00 OX00 ;* - ## i~ DC.B 0x06, 0x00, 0x00, 0x00 Write Data to

0x06 0Xx00 0x00 Ox00 OX00 0x00 Ox00 OXx00 ;* - ## ;- DC.B 0x06, 0x00, 0x00, 0x00 Display for

0x06 0x00 0x00 Ox00 OX00 0x00 Ox00 OX06 ;* - #H o H## ;- DC.B 0x06, 0x00, 0x00, 0x60

0x06 0Xx00 0x00 Ox00 OX00 OXOF Ox00 OX06 ;* - ### #HO## :-  DC.B 0x06, 0x00, 0xFO, 0x60 | TE6432 inverse

0x06 0Xx00 0x00 Ox00 Ox08 OXOF Ox03 OX06 ;* - T # ## :-  DC.B 0x06, 0x00, OxF8, 0x63 . -

0Xx06 Ox00 Ox00 Ox00 O0x08 Ox01 OxO7 OX06 ;* - Hit HHE H#E HH :-  DC.B 0x06, 0x00, 0x18, 0Ox67 bltn1ar)

0x06 0x00 0x00 Ox00 ©x08 0xO1 OXOC OX06 ;* - ## #Ho## ## ;- DC.B 0x86, 0x00, 0x18, ©X6C

0x06 0Xx00 0x00 Ox00 Ox08 0xO1 Ox08 OX07 ;* - ## it ## :-  DC.B 0x06, 0x00, 0x18, 0x78

0x06 0x00 OxOC Ox05 Ox08 0xO1 Ox00 OX07 ;* - ## wH# H#i ### # - DC.B 0x06, Ox5C, 0x18, OX70

0x06 0x00 OXOE Ox09 Ox00 0x03 Ox00 OX06 ;* - ## #HH# #### # :- DC.B 0x06, OX9E, 0x30, OX60

0x06 0x00 0x02 Ox09 OX00 0x00 Ox00 OXx00 ;* - ## # # # :- DC.B 0x06, 0x92, 0x00, 0x00 TE 543 2

0x06 0x00 0x02 Ox09 OX00 0x00 Ox00 OXx00 ;* - ## # # # :- DC.B 0x06, 0x92, ©x00, Ox00

0x06 0x00 OXOE OXOF Ox00 0x00 O0x00 OXx00 ;* - ## ##### - DC.B  0x06, OXFE, 0x00, 0X00 .

0x06 0x00 0xOC Ox07 OX00 OxOF OXOC Ox03 ;* - HHE B B ##### - DC.B  0x06, Ox7C, OxFO, Ox3C INYerseg

0x06 0Xx00 0x00 Ox00 Ox08 OXOF OXOF OX07 ;* - HUHHH I :-  DC.B 0x06, 0x00, OXF8, OX7F

0x06 0x00 0x00 Ox00 Ox08 OxO1 Ox03 OX06 ;* - #HO#E ## ## :-  DC.B 0x06, 0x00, 0x18, ©x63

0x06 0x00 0x02 Ox07 Ox08 0xO1 Ox03 OX06 ;* - #o#H # ## # ### - DC.B 0x06, 0x72, 0x18, 0x63

0x06 0Xx00 OXOA OXOF OXx08 0x01 Ox03 OX06 ;* - #H O HE ##EHH # ##### 1-  DC.B  0x06, OXFA, 0x18, Ox63

0x06 0x00 OXOE Ox09 ©x08 OxO1 Ox03 OX06 ;* - #HO#E # ## #### # :- DC.B 0x06, OX9E, Ox18, Ox63

0x06 0x00 0xOC Ox08 OXx00 0x03 Ox00 Ox03 ;* - ## # ## ## # :- DC.B 0x06, 0x8C, 0x30, 0x30

0x06 0x00 0x00 Ox00 OX00 0x00 Ox00 OXx00 ;* - ## ;- DC.B 0x06, 0x00, 0x00, ©x00

0x06 0x00 0x02 Ox00 Ox00 Ox00 Ox00 OXx00 ;* - ## # :-  DC.B 0x86, 0x02, 0x00, ©x00

0x06 0x00 0x02 Ox00 OX00 0x00 OXOC Ox00 ;* - ## ## # ;- DC.B 0x06, 0x02, 0x00, 0x0C

0x06 0Xx00 OXOE OXOF ©Xx08 OXOF OXOF OXx07 ;* - HUHHHH I #H#H### - DC.B  0x06, OXFE, OXF8, OXT7F

0x06 0x00 OXOE OXOF ©x08 OXOF OXOF OXx07 ;* - R ## ##### - DC.B  Ox06, OXFE, OXF8, OX7F

Ox06 Ox00 Ox00 Ox00 O0x08 O0xO01 OxOC Ox00 ;* - ## ## ## HE DC.B 0x06, 0x00, 0x18, 0x0C

0x06 0x00 0x00 Ox00 Ox00 0xO7 OXOC OX00 ;* - #HH #H ## ;- DC.B 0x06, 0x00, 0x70, ©x0C

0x06 0x00 OXxOC Ox05 Ox00 OXOC OXOD OXx00 ;* - i ## ### # :- DC.B 0x86, 0x5C, OXCO, ©XOD

Ox06 Ox00 OXOE 0x09 O0x00 O0x08 OXOF Ox00 ;* - HHH ## #H##HE # - DC.B 0x06, Ox9E, 0x80, OxOF

0x06 0Xx00 0x02 Ox09 OX00 0x00 OXOE OXx00 ;* - #it# ## # # # :- DC.B 0x06, 0x92, ©x00, OXOE

0x06 0x00 0x02 Ox09 Ox00 0x00 Ox00 OXx00 ;* - ## # # # :- DC.B 0x06, 0x92, 0x00, 0x00

Ox06 Ox00 OXOE OXxOF O0x00 O0x00 O0x00 O0x00 ;* - ## H##HHHHR - DC.B 0x06, OXFE, 0x00, 0x00

0x06 0Xx00 OxOC Ox07 OX00 0x00 OXOE OXx01 ;* - i ## ##### - DC.B  0x06, OXx7C, 0x00, OX1E

0x06 0x00 0x00 Ox00 ©x08 0xO1 OXOF Ox03 ;* - #H O HEHHE ## :-  DC.B 0x06, 0x00, 0x18, OX3F

0x06 0Xx00 0x06 Ox00 OX08 0x09 Ox03 OXx07 ;* - HOHHH #HE ## # :-  DC.B 0x06, 0x06, 0x98, 0x73

0x06 0Xx00 OXOE Ox03 OXx08 0x09 Ox01 OX06 ;* - #H o H## #H o H## #H#H# - DC.B  0x06, OX3E, ©x98, Ox61

0x06 0x00 0x08 OXOF ©x08 OxO9 Ox01 OX06 ;* - #HH# #HH# ##### 1-  DC.B  0x06, OXF8, 0x98, Ox61

0x06 0x00 0x00 OxOC OX00 0x03 Ox03 Ox07 ;* - O ## ## :- DC.B 0x06, 0xCO, 0x30, 0x73

0x06 0Xx00 0x08 OXOF OX00 OXOF OXOF Ox03 ;* - HHHHHRE ## ###H## - DC.B  0x06, OXF8, OXFO, OX3F

0x06 0x00 OXOE Ox03 0x00 OXOC OXOF OXx01 ;* - I ## ##### - DC.B  0x06, OX3E, OXCO, OX1F

0x06 0x00 0x06 Ox00 OX00 0x00 Ox00 OXx00 ;* - ## ## ;- DC.B 0x06, 0x06, 0x00, 0x00

0x06 0Xx00 0x00 Ox00 OX00 0x00 Ox00 OXx00 ;* - ## ;- DC.B 0x06, 0x00, 0x00, 0x00

0x06 0x00 OXOC OXOF Ox00 0x00 Ox00 OXx00 ;* - ## ###### 1~ DC.B  0x06, OXFC, 0x00, ©x00

0x06 0Xx00 OXOE OXOF OXx08 0x01 Ox00 OX06 ;* - ## o #H ##u## - DC.B  0x06, OXFE, 0x18, 0x60

0x06 0Xx00 0x02 Ox00 Ox08 0xO1 Ox03 OX06 ;* - #H O HE ##EHH # :-  DC.B 0x06, 0x02, 0x18, 0x63

0x06 0x00 0x02 Ox00 ©x08 OxO1 Ox03 OX06 ;* - #HO#E # ## # :-  DC.B 0x06, 0x02, 0x18, 0x63

0x06 0Xx00 OXOE OXOF Ox08 0x01 Ox03 OX06 ;* - #o#H # ## ##u## - DC.B  Ox06, OXFE, 0x18, 0x63

0x06 0x00 OXOE OXOF 0x08 0x01 Ox03 OX06 ;* - #H O HE ##EHH #H#H### - DC.B  0x06, OXFE, 0x18, Ox63

0x06 0x00 0x00 Ox00 ©x08 OXOF OXOF OXx07 ;* - R ## :-  DC.B 0x06, 0x00, OXF8, OX7F

0x06 0Xx00 0x00 Ox00 Ox08 OXOF OXOF OX07 ;* - Y # :-  DC.B 0x06, 0x00, OxF8, OX7F

0x06 OXOC OXOE OXOF 0Xx00 0x00 Ox00 Ox00 ;* - #H#  ## #H##### - DC.B OXC6, OXFE, 0x00, 0x00

0x06 OXOC OXOE OXOF ©x00 0x00 Ox00 OXx00 ;* - ##  ## ####### - DC.B  OXC6, OXFE, 0x00, 0x00

Ox06 Ox00 Ox00 Ox00 O0x08 O0xO01 OxO0 Ox60 ;* - ## ## HE DC.B 0x06, 0x00, 0x18, 0x00

0x06 0Xx00 0x00 Ox00 Ox08 0xO1 Ox00 OX00 ;* - ## ## ;- DC.B 0x06, 0x00, 0x18, ©x00

0x06 0x00 0x00 Ox00 ©x08 OxO1 Ox00 OX00 ;* - ## ## ;- DC.B 0x86, 0x00, 0x18, ©x00

0x06 0Xx00 0x00 Ox00 OX08 OXOF OXOF OX07 ;* - Y # :-  DC.B 0x06, 0x00, OxF8, OX7F

0x06 0Xx00 0x00 Ox00 OXx08 OXOF OXOF OX07 ;* - HUHHHH I :-  DC.B 0x06, 0x00, OXF8, OX7F

0x06 0x00 0x00 Ox00 Ox08 OxO1 Ox00 OXx00 ;* - ## ## :-  DC.B 0x86, 0x00, 0x18, ©x00

Ox06 Ox00 OxO00 Ox00 O0x08 O0xO01 OxO0 Ox60 ;* - ## ## HE DC.B 0x06, 0x00, 0x18, 0x00

0x06 0x00 0x00 Ox00 Ox08 0xO1 Ox00 OX00 ;* - ## ## ;- DC.B 0x06, 0x00, 0x18, ©x00

0x06 0x00 0x00 Ox00 Ox00 0x00 Ox00 OXx00 ;* - ## ;- DC.B 0x06, 0x00, 0x00, ©x00

0x06 0Xx00 0x00 Ox00 OX00 0x00 Ox00 OXx00 ;* - ## ;- DC.B 0x06, 0x00, 0x00, 0x00

0x06 0x00 0x00 Ox00 OX00 0x00 Ox00 OXx00 ;* - ## ;- DC.B 0x06, 0x00, 0x00, ©x00

* - End of Bitmap

Command Data Comments

0x41 Set color with 1 byte color command

Red: high intensity, Green medium intensity, Blue off
00111000 = 0x38
0Ox38
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Command Data Comments

0x42 Set color with 3 byte color command
Set color with values 70 Red, 30 Green, 00 Blue.

OX70 Ox30 Ox00

Command Data Comments

0x47 0x01 Sets key modes for display, backlite and group and terminate command (0x43)
0x47 0x01 OXE1l 0x43 Set Group, Display ON, Backlite ON, Standard Mode, Group 1 = 11100001
0x47 0x01 0xC2 0x43 Set Group, Display OFF, Backlite ON, Standard Mode, Group 2 = 11000010
0x47 Ox01 Ox01 0x43 Select Group, Display OFF, Backlite OFF, Standard Mode, Group 1 = 00000001
0x47 Ox01 OXE2 0x43 Set Group, Display ON, Backlite ON, Standard Mode, Group 2 = 11100010
0x47 Ox01 Ox72 0x43 Select Group, Display ON, Backlite ON, Positive Mode, Group 2 = 01110010

0x47 O0x01 Ox62 0x43 Select Group, Display ON, Backlite ON, Standard Mode, Group 2= 01100010

Command Data Comments

0x47 OX7F OXFF Write Display Data using 256 bytes
Ox00 Ox00 0X00 0X00 3 :

0x00 0x00 OO0 0x00 Data for [E® GmbH] bitmap

0x00 0x00 OX00 OX00 3

0X00 0X00 Ox00 OX00 [GEW]

OX00 OX00 OXO0 O0x00
OX00 OX00 OXOO0 Ox00
OX00 Ox00 Ox00 OXx00
OX00 Ox00 Ox00 Ox00
OX00 OX00 OXO0 Ox00
OXFF OX7F OXFE OXFF
OXFF OXx7F OXFE OXFF
OXFF OX7F OXFE OXFF
OXFF OX7F OXFE OXFF
OXFF OX7F OXFE OXFF
OXFF OX7F OXFE OXFF
OX00 OX7E OX7E 0Ox00
0X00 OX7E OX7E 0x00 Color command not shown.
OX00 OX7E OX7E OX00
OX00 OX7E OX7E 0Ox00
OX00 OX7E OX7E 0Ox00
OX00 OX7E OX7E 0Ox00
OX00 Ox00 Ox00 OXx00
OX00 OX00 OXOO0 Ox00
0X00 OX7E OXx00 OX77
OX00 O0xO8 Ox80 OXFF
OX00 Ox08 Ox80 OXCD
0X00 OX7E Ox80 OXCD
0x00 0x00 Ox80 OxC1
OX00 Ox30 Ox80 OXE3
OX00 0x48 OXO00 Ox63
OX00 OX7E Ox00 OXx00
OX00 Ox00 Ox00 OXx00
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Command Data Comments

0x48

0x40 Ox40 Ox00
0x20 Ox00 0x20
Ox00 Ox00 Ox00

Set MSC colors for upper and lower segments

Segment 1: sets color to pale yellow
Segment 2: sets color to dark purple

Segment 3: not supported in TE6432 switches
(should be 0x00 0x00 0x00)
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BIT / PIXEL MAPPING

Please refer to the Bit Mapping Table below for the representative position of the bits in the
data stream corresponding to the pixels of the LCD display. For java script and an example of
the bitmapping routine, please visit http://www.e3-keys.com/technology.html#bitmapping .

Bit Mapping Table

Column Column Column Column

63 62 61 60
Address 1FCH& 1F4H & 1ECH & 1E4H &
Row 16 Do Do Do Do
Row 17 D D D D
Row 18 D, D, D. D,
Row 19 Ds Ds Ds; Ds
Address 1FDH 1F5H 1EDH 1E5H
Row 20 Do Do Do Do
Row 21 D1 D1 D1 D1
Row 22 D, D, D, D,
Row 23 D3 D3 D3 D3
Address 1FEH 1F6H 1EEH 1E6H
Row 24 Do Do Do Do
Row 25 D1 D1 D1 D1
Row 26 D, D, D, D:
Row 27 D; D; Ds Ds
Address 1FFH 1F7H 1EFH 1E7H
Row 28 Do Do Do Do
Row 29 D1 D1 D1 D1
Row 30 D, D, D, D:
Row 31 D; D; Ds Ds
Address 1F8H <—1F0H <—=1E8H <—1EQH<—
Row 0 Do Do Do Do
Row 1 D‘]ﬁ D‘]ﬁ D‘]ﬁ D‘]ﬂ
Row 2 D, D, D, D,
Row 3 D3 D3 D3 D3
Address 1F9H 1F1H 1E9H 1E1H
Row 4 Do Do Do Do
Row 5 D1 D1 D1 D1
Row 6 D, D, D. D.
Row 7 D; D; D; Ds
Address 1FAH 1F2H 1EAH 1E2H
Row 8 Do Do Do Do
Row 9 D D D D
Row 10 D, D, D. D,
Row 11 D; D; Ds Ds
Address 1FBH 1F3H 1EBH 1E3H
Row 12 Do Do Do Do
Row 13 D1 D1 D1 D1
Row 14 D, D, D, D:
Row 15 D3 Ds Ds D3

Column Column Column Column

3 2 1 0
1CH»  14Hp 0CHA  04HA
Do Do Do Do
D D D D,
D, D)} D. D.
Ds Ds Ds Ds
1DH 15H ODH 05H
Do Do Do Do
D D D D4
D D2 D2 D2
Ds Ds; Ds Ds
1EH 16H OEH 06H
Do Do Do Do
(D D (D (D
D, D. D. D2
Ds Ds Ds Ds
1FH 17H OFH 07H
Do DO DO DO
D, D, D, D,
D, D: D. D2
Ds Ds Ds; Ds

< 18H <= 10H <= 08H <= 00H

D D D D
ol ol ol ol

D, D. D, D2
Ds Ds Ds; Ds
19H 11H 09H 01H
Do Do Do Do
(D D (D D,
D2 D2 D2 D2
Ds Ds Ds Ds
1AH 12H 0AH 02H
Do Do Do Do
D D D D,
D, (D)} D. D.
D3 Ds Ds Ds
1BH 13H 0BH 03H
Do Do Do Do
D D D D,
D D. D2 D2

TE6432 v1.0 en.odt

page 24 of 29



http://www.e3-keys.com/technology.html#bitmapping

CONTROLLING TE6432 SWITCH

ARRAYS

Below are sample schematics for controlling one or sixteen TE6432 keyswitches in an array
using a PIC16F62X controller to illustrate the simplicity of the control circuitry.

For additional technical support with your own design implementation, please contact your

local [E?] distributor or [E®] at techsupport@e3-keys.com.

In the above examples the clock and data signals are generated on the corresponding I/O pins of the PIC

vDD vDD
L;" 180 SWT SW2 - =0 J | |
Oz = w0 = $§ 2B I 1 [ 1 [ 1 [ 1 [
E i 2 1:E DAT  voD - 4 ; 15E Swi iWZ Swi iv‘l? Sw1 2/,‘42 Swi B’VZ
— 5 R 1ep—4 — -5 T 14— L= L= L= L=
RX Qs & 130 LK VSS | Os & 130 #—DAT  vOD DAT VDD DAT DD | #—{OAT VDD gy
O 07z X 1200 -7 X 120
P SES 0 s 10 —s 1 cLk  vss CLk  vsS =— oLk vss b— CLK  vSS f——
0o 100 O 10— & - - ]
—] | 1| 1| |
1000F SWI SW2 SWT SW2 SWI SW2 SWT SW2
100nF = &4 = )
{0AT  voD DAT oD |- DAT DD |t #—{OAT VoD |8
= clk__vss clk__vss 4 cLk__vss 4 clk__vss 4
vss _ = - — = —
Vss
1| | | |
SW1  Sw2 SW1 Sw2 SW1 Sw2 SW1 Sw2
L= = - )
oAt vop DAT  voD |4 DAT  vDD |4 B-0AT  voD |4
cLk _vss cLk_ vss | Lk vss cLk_vss a0
- Fy - |
1 [ 1 1 | 1 |
SWI SW2 SWI SW2 SWI SW2 SWI SW2
L= L=t L= =
oAt vop DAT v | DAT  vDD j oat oo 4
clk_vss clk_vss — cLk__vss — cLk__vss —
. i T T
o
vss
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NOTICES
Copyright Notice

© 2023-2025 Copyright [E3] Engstler Elektronik Entwicklung GmbH. All rights reserved.

[E?], The Third Evolution™ and Legacy Mode™ are trademarks of [E®]. The Keys to
Intelligence™ is a trademark of I1/O Universal Technologies, Inc. used with permission. All other
trademarks are property of their respective owners.

No part of this publication may be copied, photocopied, reproduced, translated or
reduced to any electronic medium or machine-readable form without the
expressed written consent of [E3] Engstler Elektronik Entwicklung GmbH.

Technical Notices

This datasheet is intended for technically qualified personnel trained in the field of
electronics.

The knowledge of electronics and the technically correct implementation of the
content of this datasheet are required for problem free installation,
implementation and safe operation of the described product. Only qualified
personnel have the required know-how to implement the specifications given in
this data sheet.

For clarity, not all details regarding the product or its implementation, installation, operation, or
maintenance have been included. Should you require additional information or further
assistance, please contact your local [E?] distributor or [E®] Engstler Elektronik Entwicklung

GmbH at techsupport@e3-keys.com. You may also visit our website at www.e3-keys.com.

Life Support Applications

The products discussed in this document are not designed for use in life support
appliances, devices, or systems where malfunction of these products can
reasonably be expected to result in personal injury. [E3] customers using or selling
these products for use in such applications do so at their own risk and agree to
fully indemnify [E3] for any damages resulting from such improper use or sale.
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Legal Notice

Information contained in this publication regarding device applications and the like is provided
only for your convenience and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications. [E®] Engstler Elektronik
Entwicklung GmbH MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY KIND
WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR OTHERWISE,
RELATED TO THE INFORMATION, INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR FITNESS FOR PURPOSE.

[E3] Engstler Elektronik Entwicklung GmbH disclaims all liability arising from this
information and its use. Use of [E3] Engstler Elektronik Entwicklung GmbH devices
in life support and/or safety applications is entirely at the buyer’s risk, and the
buyer agrees to defend, indemnify and hold harmless [E3] Engstler Elektronik
Entwicklung GmbH from any and all damages, claims, suits, or expenses resulting from
such use. No licenses are conveyed, implicitly or otherwise, under any [E®] Engstler Elektronik
Entwicklung GmbH intellectual property rights unless otherwise stated.

Warranty Disclaimer

[E3] ENGSTLER ELEKTRONIK ENTWICKLUNG GMBH grants no warranty with
respect to this data sheet, neither explicit nor implied, and it is not liable for direct
or indirect damages. Some states do not grant the exclusion of incidental or
consequential damages and, therefore, this statement may not be valid in such
cases.

This data sheet has been produced with all due care. However, since errors cannot
be excluded, [E3] Engstler Elektronik Entwicklung GmbH does not grant any
warranty or accept any legal responsibility or liability in any form for erroneous
statements herein.

TE6432 v1.0 en.odt page 27 of 29




ORDER INFORMATION

PartiNumber: Description

inverse DFSTN display
TE6432-B

Black frame insert

TE pushbutton keyswitch with 64 x 32 pixel display

Backlit in > 1 million RGB and 2 segment MSC™ colors

inverse DFSTN display
TE6432-C

Clear housing, no frame insert

TE pushbutton keyswitch with 64 x 32 pixel display

Backlit in > 1 million RGB colors and 2 segment MSC™ colors

SP0601 Socket pin connector for socket mounting of switches

CHANGE HISTORY

Version, | Date Comments

0.1 03/12/19 Initial draft document

0.2 08/13/20 updated specifications and drawings

0.2x 08/13/20 Command and Mode Details (temporarily) deleted

0.3 01/13/23 TD6432/TE6432 specifications updated

04 04/14/23 Drawings, Mounting, Drill Mask, Contact Terminals updated

0.5 04/27/23 P )
specifications confirmed

Updated images, mounting options clarified, keyswitch and electrical

Updated footprint and drill mask drawing with contact hole diameter for
0.6 11/21/23 direct and socket mount, contact terminal drawing; soldering
specifications; key spacing; flammability ratings

Deleted SD/TD variants

Positive Mode command and examples added

0.7 02727124 Socket pin connector SP0601 specifications, article code added
Socket Lock specifications, article code added
Socket pin connector information and drawings added.

0.8 07/09/24 Socket lock SL0002 deleted.
3D images added.

0.9 10/09/24 New corporate address

0.10 02/20/25 Dimensions of active area corrected

1.0 07/11/25 Release Document
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[E®] Engstler Elektronik Entwicklung GmbH
Auweg 27 e 63920 Grossheubach e Germany
WWW.E3-KEYS.COM
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