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1. Preface

The LCD 36x24 logic boards are used for mounting LCD 36x24 SmartSwitches or SmartDisplays into panels
and system assemblies. The 2 switch versions are also used in the SmartSwitch Dev Kits as demonstration
platforms for the SmartSwitch and SmartDisplays. This user manual will go through general features. The NKK
Switches’ SmartSwitch web site is http://www.nkksmartswitch.com/.

2. General Logic Control Features

The LCD 36x24 logic boards are PCB’s that have mount positions for one or more LCD 36x24 SmartSwitches
or SmartDiplays. The switches/displays can be mounted directly on the logic board or on a socket mounted on
the board. One or two switch boards are the most common but logic boards with other configurations are
available as well as custom designs. They have some “glue logic” for converting the backlight addressing and
switch scanning to serial, and therefore many logic boards can be daisy-chained via 14-pin ribbon cables. The
switch numbering is according to their order in the daisy-chain, where the switch number one is on the logic
board connected directly to the controller. The LCD 36x24 logic boards are 4-bit logic except IS-L0102-
ISISABCPACF which is 2-bit. Many controllers are designed to work either with 4-bit or 2-bit logic boards.

There are four types of LCD 36x24 logic boards; Bicolor/Monocolor pushbutton, RGB pushbutton,
Bicolor/Monocolor/RGB display, and Bicolor/Monocolor/RGB compact.

3. Part Number Configuration
The logic board part numbers are divided up by their attributes.

5

1 2 3 4
. . - [ ISISANCPACF ]

IS Prefix.

2. The Logic Board base part number. The first number is the quantity of switch positions on the board.
The second number is the version.

3. No code = Standard 9 to 12 V voltage.
5 =5V voltage

4. No code = No socket for IS switches.
C = Socket are soldered to the PCB for IS switches

5. No code = No IS switches.

IS15... = The logic board is populated by the IS Switches.

Mxxx = The multi switch logic board is populated by different types of IS switches.

—

Logic boards can be customized based on customer requirements.
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One or two switch boards are the most common but logic boards with other configurations are available as well

LCD 36x24 Logic Boards Users Manual

Standard Part Numbers

as custom designs. NKK Switches will work with customers to design and build custom logic boards to fit

customer requirements.

Part number examples used in IS Dev Kits:

SmartSwitch Part Number Description
Configuration
Two LCD 36x24 Bicolor, or | IS-L0205-C With socket

Monocolor Pushbutton

IS-L0205-(Switch part number)

With switches mounted directly

IS-L.0205-C-(Switch part number)

With switches mounted on sockets

Two LCD 36x24 RGB IS-L0204-C With socket

Pushbutton IS-1.0204-(Switch part number) With switches mounted directly
IS-1.0204-C-(Switch part number) With switches mounted on sockets

Two LCD 36x24 RGB, IS-L0251-C With socket

Bicolor, or Monocolor
Display

IS-L.0251-(Switch part number)

With switches mounted directly

IS-1.0251-C-(Switch part number)

With switches mounted on sockets

Two LCD 36x24 RGB,
Bicolor, or Monocolor
Compact

IS-L0271-C

With socket

IS-L.0271-(Switch part number)

With switches mounted directly

IS-L.0271-C-(Switch part number)

With switches mounted on sockets

Single switch part number examples:

Not available with sockets.

SmartSwitch Part Number Description
Configuration
Single LCD 36x24 Bicolor | IS-L0102-IS1SABCP4CF Base part number with switches
Pushbutton (2 bit) mounted directly

Single LCD 36x24 RGB
Pushbutton

IS-LO107-ISISABFP4RGB

Base part number with switches
mounted directly
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4. Connectors

The SmartSwitch Controller connects to the J1 of the first logic board via 14 pin ribbon cables. The J2 of the
first logic board connect to J1 of the second logic board and so on.

[lustration 1, Logic board connections
RIBBON RIBBON
CABLE 1 CABLE 2
J1 J1 J2 J1
PIN 1 PIN 1 PIN 1 PIN 1
CONTROLLER LOGIC BOARD 1 LOGIC BOARD 2

Note: Attaching the ribbon cable
without the red line on pin 1 on each
of the headers may cause damage to

the controller or the logic board.
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The logic boards have two connectors:

J1 Input port: 7x2 male header .1”x.1” spacing.
This connector connects to the controller port or J2 of the previous logic board in the daisy chain.
Pin Function
1 LP Connected to LP of smart switches and J2
2 GND Ground
3 FLM Connected to FLM of smart switches and J2
4 GND Ground
5 SCP1 Connected to clock of shift register and J2
6 +9V This will be 9V or 5 V depending on the type of
LB
7 LP1 Connected to LP of LED driver and J2
8 LED disable Connected to LED driver enable (active low)
9 SCP Connected to SCP of smart switches and J2
10 VLC Connected to VLC of smart switches and J2
11 Din Connected to Din of the first smart switch
12 +9V This will be 9V or 5 V depending on the type of
LB
13 Dinl Connected to data in of the first shift register
14 SWREAD Connected to one of the switches pin and J2

J2 Output port: 7x2 male header .1”x.1” spacing.
This connector connects to J1 of the next logic board in the daisy chain.

Pin Function
1 LP Connected to Dout of the last SmartSwitch
2 GND Connected to J1
3 FLM Connected to J1
4 GND Connected to J1
5 SCP1 Connected to J1
6 +9V Connected to J1
7 LP1 Connected to J1
8 LED disable Connected to J1
9 SCP Connected to J1
10 VLC Connected to J1
11 Dout Connected to Dout of the last SmartSwitch
12 +9V Connected to J1
13 Doutl Connected to last shift register bit used
14 SWREAD Connected to J1
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S.Board Dimensions
Logic Board Dimensions for IS-L.0204 and 1S-L0205:
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Logic Board Dimensions for IS-L0251:
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Logic Board Dimensions for IS-L0271:
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Logic Board Dimensions for IS-LO102-ISISABCPA4CF and IS-L0107-IS15ABFP4RGB:
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6. Schematics

Schematic for IS-L.L0204 and IS-L0271:
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Schematic for IS-L0251:
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Schematic for IS-L0205:

BTbus

Tl Di?n L{E' FLM SEP VLC = o st fiary =
oo = Ga
nzL‘1 , t— b=l o1t o2k 001 o2 Yo -L
T _LuF 2y C4
DIngs - luFT : luq T 2g T Ik
LPg + & mouTfE - & o VCC
]:"L!-IJ_U
CHTE o
s :
Lrifio ; '||—
3 A
u;m:ug
LED SfCiC
IDCld W3 £
A1 EE= N—
e
———SEL-LEfQ -]
—amout
FLM & ZrLu
LP ,.IILP
SCPo 3SIZP‘
[ Ding HTlin
||I DG-HII
VLT & =i I
SSC0PL VLCo 117 Le
AP L8k -LEp (+)
WEE - ADAD—Il 13 -LEp(-]
; IS15A
LGl o—
—2LP1
SR
STThu=s L=m
Jz B 2z
L+ EL-LEQ[ -
& LOFF . fid
oz FLM & SiFLI
LOFF| LP SLE
DINEL SCpe =CP
LT Snin
%I&Iju ||| gu;m:u
=ML VLT & =if 0D
LED YCogs VLo I ie
T —==EL-LEQI(+]
DI 2 Dout 1 veg o ok | H4L-LEp(-)
SCE1h R ool
LED Yok IS1EA
LGz o
s —= DLout 4
IDC14 W3 == DLout
Voo
Uz
4 UL LOFF
R o oo %g—o Voo s
I3 A= ol 1=
Dinl 2 aEl i3 nzE® e < LEL
— acke o2 by
5
i o fna qajlE o~ LEL
) ATl s 0sfts 150 PBG o
sCP1o— Seix il s b e 244
VCC o-—=G LR HE—y 1333 gsrs S o LIZ
S
74HC1E4 I—GHD CLH LP1L 150
= 74HCS74 V2
D1
H 5 5A
Dout 1 Lz
Bl > 5B
LCD 36x24 Logic Boards Users Manual C.doc Page 13 of 16

Toll Free 1.877.2BUYNKK (877.228.9655) « Phone 480.991.0942 - Fax 480.998.1435
www.nkkswitches.com « Email engineering@nkkswitches.com 0410



n |( |( LCD 36x24 Logic Boards Users Manual

swiTCcHE S

7850 East Gelding Drive « Scottsdale, AZ 85260-3420

Schematic for IS-L0102-IS15ABCP4CEF:
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Schematic for IS-L0O107-IS15ABFP4RGB:
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7. Key Terms & Definitions

Module NKK Switches’ LCD SmartSwitches and SmartDisplays.

Host Any computer, terminal, or other device that can communicate over the
RS232 line.

Controller A PCB assembly that controls one or more logic boards and the switches

associated with them. It communicates with a host over the RS232 line.

Logic Board A PCB assembly with “glue logic” for mounting switches. It is controlled by a
controller.
Byte An eight bit hex value ranging from O0OH to FFH (Decimal O to 255). The bit

format of a byte is: (B7 B6 B5 B4 B3 B2 B1 B0) where B7 is most significant
and bit BO is least significant bit.

Nibble/Hex digit A four bit value ranging from OH to FH. A byte consists of two nibbles.
ASCII A byte value representing a symbol.

Communication There are two formats to transmit a byte:

Format

1. Hex format - A hex byte is transmitted without any change to it. [xxH] will
be used to denote this.

All commands and some data are sent by using this format.

2. ASCII HEX format - Each nibble of the byte is converted to ASCII code
and sent as a byte. [xxAH] will be used to denote this.

For example, the hex byte SAH is transmitted in two bytes, 35H and 41H.
The ASCII value for § is 35H and the ASCII value for A is 41H.

All addresses and most data are sent using this format.

Address A one byte value ranging from O1H to FFH representing the 255 memory.
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