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> e IS Products

o OLED SMARTSWITCH & SMARTDISPLAY
 High Resolution SMARTSWITCH & SMARTDISPLAY

« Compact High Resolution SMARTSWITCH

Dimensions Pixels LED Backlight Other Features
Switch: 65K Colors
2313 x 20.59 x 23mm For.mat Greater Contrast than LCD
(H x V x Above PCB) Switch: " :
OLED | 64RGB x 48 (H x V) N/A grap ic Senerohon
Display: ] ommands
Display:
17.8x17.2x9. play:
(H f\;(x Abo)\(/e P9CnI;[)n 52RGB x 36 (H x V) Screen Saver
Low Energy Consumption
Switch:
: Format
. 23.13 x 20.59 x 23mm Switch: 64 Colors Programmable LCD
9
H|gh (H x V x Above PCB) 64 x 32 (H .
R luti Display: x 32 (HxV) Black and White
esolhion e Display: Red/Green/Blue FSTN Positive
17.8 x 17.2 x 9.9mm 64 %32 (H
(H x V x Above PCB) x 32 (HxV)
Com PACT | switch: Format 64 Colors Programmable LCD
Hi gh 19 x 18 x 23mm Switch: Black and White
Resolution (Hx V x Above PCB) 64x32(HxV) Red/Green/Blue FSTN Positive
it Single Col
Switch: Format iNgIERs0ion
23.13 x 20.59 x 23mm Switch? Bicolor Progmmque LCD
(H x V x Above PCB) 36 x 24 (H x V
Standard Display: x 24 (Hx V) :Qed/(|3reen/ Blue Yellow
: Display: Simultaneous RGB o
17.8 x17.2 x 9.9mm 36?( 2):1 (Hx V) illumination achieves STN Positive
(H x V x Above PCB) infinite colors)
Single Color Programmable LCD
Bicolor Single: Black & White;
Switch: Format FSTN Positive
Com pgd 19 x 18 x 23mm Switch: Red/Green/Blue Bicolor: Yellow
(H x V x Above PCB) 36 x24 (Hx V) (Simultaneous RGB STN Positive
illumination achieves Red/Green/Blue:
infinite colors) Black & White; FSTN Positive

Two Switch Logic Board for
OLED SMARTSWITCH

Develop Solutions with
Demonstration Kit

T

Four Switch Logic Board for
Standard SMARTSWITCH

Development Kit
for High Resolution
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OLED SMARTSWITCH"™

NKK

"DISTINCTIVE CHARACTERISTICS

Organic LED technology
Range of 65,536 colors in 16 bit mode, 256 colors in 8 bit mode
Full viewing angle of 180°

Exceptional contrast: 50 times greater than previous LCD products, four times more
enhanced resolution

High resolution provides sharp, clear images of very small characters
Operated by commands and data supplied via serial communications (SPI)
Distinct, long travel of 4.5mm (same as KPO1 Series)
Dust tight construction

Stylish, translucent black housing design

Viewing area: 15.5mm x 11.6mm (horizontal x vertical)

High reliability and long life of three million actuations
minimum

High resolution of 64RGB x 48 pixels

Epoxy sealed straight PC terminals

Snap-in standoff for easy, secure mounting and alignment

Viewing area: 12.9mm x 9.9mm (horizontal x vertical)

High resolution of 52RGB x 36 pixels

Bracket has crimped legs to ensure secure PC mounting
and prevent dislodging during wave soldering

Actual Sizes

Switch Display

4
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NKK

OLED SMARTSWITCH™

"SWITCH PART NUMBER & DESCRIPTION

A

ATTENTION
ELECTROSTATIC

M SENSITIVE DEVICES

Part Number Switch Description OLED Pixel Format
SPST, Momentary ON Color OLED .

ISC15ANP4 Gold Contacts Display Module Hééiiﬁr2|18v2'§?!3|
Straight PC Terminals 65,536 Colors

" SWITCH SPECIFICATIONS

Circuit

SPST normally open

Contact Position

Leave actuator: @ —(g) OFF

Push actuator: 1) -(2) ON

Electrical Capacity (Resistive Load)

100mA @ 12V DC

Contact Resistance

200 milliohms maximum @ 20mV 10mA

Insulation Resistance

100 megohms minimum @ 100V DC

Dielectric Strength

125V AC for 1 minute minimum

Mechanical Endurance

3,000,000 operations minimum

Electrical Endurance

3,000,000 operations minimum

Operating Force

2.0 + 0.5 Newtons

Total Travel

4.5mm (.177")

"OLED SPECIFICATIONS

Characteristics of Display

Display Device

Color OLED display module

Display Mode

Passive matrix

Viewing Area

15.5mm x 11.6mm (horizontal x vertical)

Pixel Format

64RGB x 48 pixels (horizontal x vertical)

Pixel Size

0.21mm x 0.20mm (horizontal x vertical)

Interface

Serial (SPI) interface

Number of Colors

65,536 Colors (16bit: R 5bit/G 6bit/B 5bit)
or 256 Colors (8bit: R 2bit/G 3bit/B 3bit)

Operating Temperature Range

-20°C ~ +70°C (-4°F ~ +158°F)

Storage Temperature Range

-30°C ~ +80°C (-22°F ~ +176°F)

Operating Life Time (Display)

15,000 hours (at 40% pixels ON)

Absolute Maximum Ratings

Recommended Operating Conditions

ltems Symbols Ratings ltems Symbols Minimum  Typical  Maximum
Supply Voltage for ~ Supply Voltage for
Logic/Interface Voo 0.3V1o +4.0V Logic/Interface Voo 249 2.8V 3.5v
Supply Voltage for Drive Vee -0.0V to +19.0V Supply Voltage for Drive Vee 15.0V 16.0V 17.0V
Input Voltage Y -0.3V to Vpp +0.3V Input High Level Voltage Vi 0.8 x Vip — —
Input Low Level Voltage Vi — — 0.2V x Vpp

Current Consumption
(Temperature at 25°C, Vpp = 2.8V, V= 16.0V)

Optical Characteristics (Temperature at 25°C, Initial Value: 87 x OF)

ltems Symbols Min Typical Max ltems Min  Typical Max  Unit Remarks
All-Pixels-On Mode .. ) White
*Drive System Power Current le  — 5.5mA 7.0mA Luminosity 75 100 125 cd/m (All pixels on)
All-Pixels-On Mode | 0.16mA 0.2mA White Color (x) 0.27 0.31 0.35 —
*Logic/IF System Power Current ' — * 6m -4m Coordinate ly) 0.30 0.35  0.40 —
Sleep Mod Red Color (x) 0.60 0.64  0.68 —
"‘I?r‘i':le g)’seiem Power Current o = — 10pA Coordinate bl 031 035 0% =
Green Color (x) 0.26 0.30 0.34 —
Sleep Mode | L 10pA Coordinate ly) 059 063 067 —
**Logic/IF System Power Current °°? Blue Color (x)  0.10 0.14 0.18 —
* All pixels shall be turned on with the maximum level gray scale Coordinate lyl 0.12 0.18 0.24 —
** All pixels shall be turned off (while chip is operating) Contrast Ratio 100 — — —

www.nkksmartswitch.com ¢ Toll Free 1.877.2BUYNKK ¢ Tel 480.991.0942 ¢ Fax 480.998.1435 ¢ Email: smartswitch@nkkswitches.com 5



®

OLED SMARTSWITCH"™

Color OLED Panel
64RGB x 48

SR1,5G1,SB1......SR64,
SG64,5B64 COMI....COM48

B e Se—

’ Segment Driver }( )’ Common Driver

SEG/COM
Driving Block

Oscillator

{}

Graphic Display Display Timing
Data RAM Generator
96 x 64 x 16 Bit

g

\
\
\
\
\

/ OLED Driver
‘ with Controller
\

\
\
\
\
\
\
\
\

|

|

|

| |
| —
|

|

|

|

|

} Gray Scale

| Decoder jr
|

| L]
|

|

|

|

|

|

|

|

|

|

ISC15ANP4 ] |
GND ‘
|
sw () — L& sw
Pin No. Symbol Name Function
@ W Terminal of Switch Normally open
@ W Terminal of Switch Normally open
Voo Power Power source for logic circuit
33 Slave Select Slave select for SPI. This line is active low.
RES Reset Reset signal input. When pin is low, initialization of chip is

executed.

Data/Command Control. When pin is pulled low, data will
D/C Data/Command be interpreted as Command; when pulled high, data will be
interpreted as Data.

SCK Serial Clock Clock line for SPI that synchronizes command and data
SDI Serial Data In Data input line for SPI

Vee Power Power source for drive circuit

GND Ground Connect to Ground

PPEN @ ©@®®

i

Terminal numbers are not on the switch.

See
; ’ R | Y .3 18.0)
Pixel Detail (.528) 130 ‘ 709 ‘
| Standoff (D\ | | | /Slcndoff@)
N D {Fg-zélevp = nom
11.6) r ! = e o1
457 _ s b (9.57) 7.62) S g
(20.59) 377 ' 16,01 300 7276
81 l | — T I i
L(OA] Typ :
J (%_;g) 016 | LA
| . \See Standoff Standoff @~ Standoff D
l._5.5) Detail (0.3) Typ_. ! (0.2)Typ
610 012 008
(2313 L 230 | .4 . 8.0 I7.05| |. (2.0
gl 1906 134 315278 079
Pixel Detail Pixel Detail A Standoff Detail Footprint 2x(0.9) Dia
A P 035
0.2)
-~ 1.0)T
Sl v
(0.20] yp - |-002Typ LN | [loa - g
0079 10008 0,171 — 9 Lo :
[ M 0067 “HH :mﬁ i o 3% 6.0
= | l20101a o/ 630
¥ 0.04) Typ__| || o 8x(0.75) Dia |
0016 | . : : .029 D -—
0,021 Typ 0071 ‘ Dimension A \
. ) .07) Typ )
10008 L_}~—see Pixel - - - - 4x(1.3) Dia
See Pixe 0028 7| % Standoff 1 =(2.7)  Standoff 2 = (2.3) o Lios | o 2
10083 .106 .091 079 278 7 315 Landless
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NKK

OLED SMARTDISPLAY™

"DISPLAY PART NUMBER & DESCRIPTION

' ATTENTION
5 ELECTROSTATIC
A% ENSTIVE DEVICES

Part Number Display Description OLED Pixel Format
Color OLED )
ISCO1P Straight PC Terminals Display Module H5ZRGth|36VP|>;§|s|
65.536 Colors orizontal x Vertica
Characteristics of Display
Display Device Color OLED display module
Display Mode Passive matrix

Viewing Area

12.9mm x 9.9mm (horizontal x vertical)

Pixel Format

52RGB x 36 pixels (horizontal x vertical)

Pixel Size

0.21mm x 0.22mm (horizontal x vertical)

Interface

Serial (SPI) interface

Number of Colors

65,536 Colors (16bit: R 5bit/G ébit/B 5bit)
or 256 Colors (8bit: R 2bit/G 3bit/B 3bit)

Operating Temperature Range

-20°C ~ +70°C (-4°F ~ +158°F)

Storage Temperature Range

-30°C ~ +80°C (-22°F ~ +176°F)

Operating Life Time (Display)

15,000 hours (40% pixels ON)

Absolute Maximum Ratings

Recommended Operating Conditions

ltems Symbols Ratings ltems Symbols Minimum  Typical ~ Maximum
Supply Voltage for _ Supply Voltage for
Logic/Interface Voo 0.3V to +4.0V Logic/Interface Voo 2.4V 2.8V 3.5V
Supply Voltage for Drive Vee 0.0V to +19.0V Supply Voltage for Drive Vee 15.0V 16.0V 17.0V
Input High Level Voltage \Y 0.8xV, — —
Input Voltage V -0.3V to Vpp +0.3V P 9 9 " -
Input Low Level Voltage Vi — — 0.2V x Vpp

Current Consumption
(Temperature at 25°C, Vpp = 2.8V, Ve = 16.0V)

Optical Characteristics (Temperature at 25°C, Initial Value: 87 x OF)

ltems Symbols Min Typical Max ltems Min  Typical Max  Unit Remarks

All-Pixels-On Mode | —  35mA  4.5mA Luminosity 75 100 125  cd/m? (Al \All:;t on)

*Drive System Power Current ca : ‘ P
White Color | ) 027 031 035 —

All-Pixels-On Mode Coordinate 0.30 035 040 —

*Logic/IF System Power Current oo — 0.16mA 0.2mA W : : :
Red Color (X 060 064 068 —

Sleep Mode L oA Coordinate | () 031 035 039 —

**Drive System Power Current ce2 b
Green Color | ) 026 030 034 —

Sleep Mode . —  — 10 Coordinate | () 0590 063 067 —

**Logic/IF System Power Current °°*

gic/IF Sy Blue Color (K 010 014 018 —
*All pixels shall be turned on with the maximum level gray scale Coordinate (y) 0.2 0.18 0.24 —
**All pixels shall be turned off (while chip is operating) Contrast Ratio 100 _ _ _

www.nkksmartswitch.com ¢ Toll Free 1.877.2BUYNKK ¢ Tel 480.991.0942 ¢ Fax 480.998.1435 ¢ Email: smartswitch@nkkswitches.com
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OLED SMARTDISPLAY™

| 1
olor anel
Color OLED Panel ‘
| 52RGB x 36 |
| SR1SGI,SB..._SR52,
| SG52,9852 COM...COM36 ‘
Bl S—
‘ } ‘ Segment Driver Common Driver } ‘
I Z I OLED Dri
‘ } ﬁ }/l/ with Corrlm\{reorller
Yoo | SEG/COM |
Vee @——‘ } Driving Block } ‘
[ [
[ i
‘ } Gray Scale } ‘
‘ | Decoder d | ‘
RES | Oscillator |
o A
] ' sCK raphic Display d» Display Timing ‘
' | | Dala  RAM \
§ 3 @—.‘ | | 96x64x168 j‘> Generater L
! [ [
s @—~‘ I @ L
\ \
ISCO1P o/c (&) ‘ i ‘ MCU Inferface .:NCommund Decoder‘ i \
________________________ ‘
o O |
B \
Pin No. Symbol Name Function

@ Voo Power Power source for logic circuit

@ 3 Slave Select Slave select for SPI. This line is active low.

RES Reset Reset signal input. When pin is low, initialization of chip is
g P p P
executed.

@ D/C Data/Command Data/Command Control. When pin is pulled low, data will
be interpreted as Command; when pulled high, data will be
interpreted as Data.

@ SCK Serial Clock Clock line for SPI that synchronizes command and data

@ SDI Serial Data In Data input line for SPI

@ Vee Power Power source for drive circuit

GND Ground Connect to Ground

Terminal numbers are not on the switch.
12.9) _(0.4)Typ ~(10.00 _,,
Pl Detai 508 2ee standoff 016 394 L(%ggnyp

Detail ! I
\ \ e
(9.9)
.390 _
(17.2)
677 l

_ I ,,F ]
L o |

1
t (7.89)
3n

‘ n
L0.2) LZ.O) (1.0l Typ
1089 o7 L. 008 079 9
429
n7.8___ .o 9) (3.0l
701 3% 7 T8
Pixel Detail Pixel Detail A Standoff Detail Footprint
(0217 022) |
0083 " 0087 H 0.2 | 028
(0.22) Typ. . |..0.02) Typ = 0087
019]
0087 0008 o19] RH 0.8)Dia
| | [ ‘ |t 031
T ! (0.04) Typ_| |. . !
J 0016 ‘ Lll . 4x (0.91 Do/ ||
. a
(0.02) Typ (007 P - 050 0 3><(09} Dia
0008 L_J/~—SeePixel : _lo.2y ﬂOlTvp;‘ Lar?
Detail A 083 ‘ arless
(7 O) 8x (.075) Dia
029
8 www.nkksmartswitch.com ¢ Toll Free 1.877.2BUYNKK ¢ Tel 480.991.0942 ¢ Fax 480.998.1435 e Email: smartswitch@nkkswitches.com



NKK

OLED SMARTSWITCH™

"TIMING SPECIFICATIONS FOR SWITCH & DISPLAY |

AC Characteristics (Temperature at 25°C), Vpp = 2.4V ~ 3.5V)

ltems Symbols Minimum Typical Maximum
Clock Cycle Time teycle 150ns — — b/C }KL EC
I 7
D/C Setup Time tAS 40ns — — L tas- - tAH
D/C Hold Time tAH 40ns — — s Nicss- viCSH‘/7
J— | v
SS Setup Time tcss 75ns — —
1R*1CLKH* teycle —|
SS Hold Time tCSH 60ns — — sck W/Mﬁ
Write Data Setup Time tDsw 40ns — — 4 —toikt
Write Data Hold Time tDHW 40ns — — fosw—~ —toHw
r L
] S /D7lD6><D5><D4><D3><D2><D1><D0\
SCK Low Time tCLKL 75ns — —
SCK High Time CLKH 75ns — —
SCK Rise Time tR — — 15ns
SCK Fall Time tF — — 15ns
(@): Initialization
State 0 @: Power ON, @: Initialization State 1 (®: Display ON State 2
Power OFF Display OFF Display ON
(Vee, Vob OFF) (2): Power OFF (Sleep Mode) | (4): Display OFF
(8): Changing the Display (8): Changing the Display
State Sate Disolay Sleen V. v Changing the Power ON/OFF Sequence
Number play P cc oo Display
Initialization Sefting \
0 Power OFF | OFF — OFF | OFF Disable Siate 1
State 0 Power ON Power OFF|  State O
1 | Display OFF | OFF | ON | ON | ON | Enable —State 2
4} I—Minimum Ops } } —I }» Minimum Ops
2 Display ON' | ON | OFF | ON | ON Enable L ! : !
| |
Vo v /1] | A
P! I I ! I
State Transition Transition Index bl I—Reset 'O‘m pulse width Tw | o
B | lm|n|mu1 3ps) ! ! !
® Power ON RES “L" or “Hi-z"| | i | | | w /"L or "Hi-z"
| |
[ | | ]
@) Power OFF Refer to o | o
[ — Minimh | o
® Display ON "Power ON/OFF Sequence" i 1 i Minimjum 3ps - i~ Mihimum Ops
| \j 77777777777777777 v/ | N \\
@ Display OFF Vee :’}T 1 \ } i i E """""""""""""
| Voo level (dife to ESD protection |
@ Initialization | Initialize Setting of Command/Data D/C ! circuit befwieen Voo and Ved !
SS R o .
Image Rewriting Send Display Data sck U orHi-z >< | Hrort >< L or "Hi-z
T T T
SDI | | |
Display Settings Dimmer, Scroll, etc.

Note: Refer to Application Notes on web site.

www.nkksmartswitch.com ¢ Toll Free 1.877.2BUYNKK ¢ Tel 480.991.0942 ¢ Fax 480.998.1435 ¢ Email: smartswitch@nkkswitches.com
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High Resolution SMARTSWITCH™

NKK

" DISTINCTIVE CHARACTERISTICS

High resolution of 64 x 32 pixels

64 colors of backlighting can be controlled dynamically
Pushbutton switch or display with LCD, RGB LED backlighting

General brightness of backlight is dynamically controlled in eight steps from dark to bright
Operated by commands and data supplied via serial communications (SPI)

Can display as many as four lines of text with ten characters each

Incorporates bitmap display function

Programmable display graphics for alphanumeric characters and animated sequences
Dual image VRAM for quick change of displayed images
Distinct, long travel of 4.5mm (same as KPO1 Series)
Low energy consumption

Dust tight construction

Viewing area: 15.0mm x 10.8mm (horizontal x vertical)

High reliability and long life of three million
actuations minimum

Epoxy sealed straight PC terminals

Snap-in standoff for easy, secure mounting and alignment

Viewing area: 13.9mm x 10.6mm (horizontal x vertical)

Bracket has crimped legs to ensure secure PC mounting
and prevent dislodging during wave soldering

Actual Sizes

Switch Display

10
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NKK

High Resolution SMARTSWITCH™

"SWITCH PART NUMBER & DESCRIPTION

Part Number Switch Description LCD Mode LED Color LCD/LED
SPST
IS15DBFPARGB Momentary ON Black & White Red/Green/Blue

Gold Contacts
Straight PC Terminals

FSTN Positive

"'SWITCH SPECIFICATIONS

Circuit

SPST normally open

Electrical Capacity (Resistive Load)

100mA @ 12V DC

Contact Resistance

200 milliohms maximum @ 20mV 10mA

Insulation Resistance

100 megohms minimum @ 100V DC

Dielectric Strength

125V AC for 1 minute minimum

Mechanical Endurance

3,000,000 operations minimum

Electrical Endurance

3,000,000 operations minimum

Operating Force

2.0 £ 0.5 Newtons

Total Travel

4.5mm (.177")

"LCD SPECIFICATIONS

Characteristics of Display

Display Operation Mode

FSTN positive; background colors, black & white

Display Condition

Transflective with built-in LED backlight

Viewing Angle Direction

6 o'clock

Viewing Area

15.0mm x 10.8mm (horizontal x vertical)

Pixel Format

64 x 32 pixels (horizontal x vertical)

Pixel Size

0.20mm x 0.27mm (horizontal x vertical)

*Operating Temperature Range

-15°C ~ +50°C (+5°F ~ +122°F)

Storage Temperature Range

-20°C ~ +60°C (-4°F ~ +140°F)

Backlight LED

RGB: red/green/blue

* In a low temperature environment (below 0°C), speed and contrast decrease when image changes. The non-indicator dot may become dense in
a high temperature environment (about +50°C).

Absolute Maximum Ratings

Recommended Operating Conditions

ltems Symbols Ratings ltems Symbols  Minimum Maximum
Supply Voltage Voo -0.3V to +7.0V Supply Voltage Voo 4.9V 5.1V
Input Voltage \' -0.3V to Vpp +0.3V Input Voltage \' ov Voo
Output Voltage Vo -0.3V to Vpp +0.3V SPI Clock Frequency fsex — 8MHz
Current Consumption lop ** 10mA *** 50mA

Optical Characteristics (Temperature at 25°C)

** 10mA: Backlighting LED is off

*** 50mA: Backlighting LEDs (Red, Green, Blue) are maximum brightness

ltems Symbols Min Typical
Contrast Ratio Cr — 3.0
Viewing Up &Down [] - 90°
Angle
(Cr>1.1) Right & Left  [] — 90°

www.nkksmartswitch.com ¢ Toll Free 1.877.2BUYNKK ¢ Tel 480.991.0942 ¢ Fax 480.998.1435 ¢ Email: smartswitch@nkkswitches.com 11



High Resolution SMARTSWITCH™

©w w S e )
= 3 3 64 x 32 Dot Matrix
gg N 2 N LCD Panel
Q. 2 o
¢ /28
= [} @ segl...seg64
Segment Driver
{* Backlight LED
Display Controller ~ |— gsi?r“Register _@; Red
T T —@; Green
RAM #1 ] [Ram #2 —®)- Blue
NC (9— 256Byle| |256Byle
s ®
IS15DBFPARGB K D 5Pl LED Driver
with RGB LED and soi- (&)
Black and White LCD Mode spo (5)
Voo @——+—
GND @—77
sw (D) (2) sw
Pin No Symbol Name Function
@ W Terminal of Switch Normally open
@ W Terminal of Switch Normally open
@ GND Ground
(@) Voo Power Power source for logic circuit and LCD
(5) SDO Data Out Data output line for SPI
@ SDI Data In Data input line for SPI
@ SCK Serial Clock Clock line for SPI that synchronizes commands and data
(®) SS Slave Select Chip select for SP!; line is active low
@ NC None No connection

1

. 15.0)
.591

Terminal numbers are not on the switch.

See
- , 14.38) 3.9 18.0)
Pixel Detail ~— — -
566 154 ) 709 -
| Standoff @ | | | Standoff @
/ m
0.6) Typ _ (1.0) T
( [-024 % P
n3.5) ¥ ! 5 P
531 N A e . _ 762 | | i 13 [3‘306)
12059 495 i n60 P | | 5
' tio.4mp 630 ‘
06 | -
[
| \See Standoff Standoff @ Standoff @D
L_060) LDE“’" 031 Typ_,
630 012
(23.13) (23.0) (3.4) ..(8.0)_.(7.05)_| |._(2.0)
91 1906 134 315278 079
L 020 A
i i 008 il 02 i 18.0) 2x(0.8)_ (1.0) Dia
Pixel Detail (8 _(?Ozg T Standoff Detail 02) . Footprint " og_to)
f : 1.25) 00Typ.  © —
0.27) | [0%9 039 ,
010 — %0 g5 b
¥ =71 lg.O) boog + | (738%]
o
1%704 Dia 236 73? N 50
: 7%(0.8) _(1.0) Dia_/1 | :
L | Dimension A .0317.039 q-—
H Standoff 1 =(2.7) Standoff 2 = (2.3) 70580 \4X 13100
27877315 051

.106

.091

200_|
.079
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NKK

High Resolution SMARTDISPLAY™

"DISPLAY PART NUMBER & DESCRIPTION

Part Number Terminals LCD Mode LED Color LCD/LED
ISO1DBFRGB Straight PC Black & White Red/Green/Bl E
raig FSTN Positive edrioreen/Blue

"LCD SPECIFICATIONS

Characteristics of Display

Display Operation Mode

FSTN positive; background colors, black & white

Display Condition

Transflective with built-in LED backlight

Viewing Angle Direction

6 o’clock

Viewing Area

13.9mm x 10.6mm (horizontal x vertical)

Pixel Format

64 x 32 pixels (horizontal x vertical)

Pixel Size

0.18mm x 0.24mm (horizontal x vertical)

*Operating Temperature Range

=15°C ~ +50°C (+5°F ~ +122°F)

Storage Temperature Range

-20°C ~ +60°C (-4°F ~ +140°F)

Backlight LED

RGB: red/green/blue

* In a low temperature environment (below 0°C), speed and contrast decrease when image changes. The non-indicator dot may become dense in
a high temperature environment (about +50°C).

Absolute Maximum Ratings

Recommended Operating Conditions

ltems Symbols Ratings ltems Symbols Minimum  Typical  Maximum
Supply Voltage Voo -0.3V to +7.0V Supply Voltage Voo 4.9V 5.0v 51V
Input Voltage \" -0.3V to Vpp +0.3V Input Voltage Vv, ov — Voo
Output Voltage Vo -0.3V to Vpp +0.3V SPI Clock Frequency fsex — — 8MHz
Current Consumption Ioo **10mA — *** 50mA

Optical Characteristics (Temperature at 25°C)

** 10mA: Backlighting LED is off
*** 50mA: Backlighting LEDs (Red, Green, Blue) are maximum brightness

ltems Symbols Min Typical Max
Contrast Ratio Cr — 3.0 —
Viewing Up &Down ] — 90° —
Angle
(Cr>1.1) Right & Left [ — 90° —

www.nkksmartswitch.com ¢ Toll Free 1.877.2BUYNKK ¢ Tel 480.991.0942 ¢ Fax 480.998.1435 ¢ Email: smartswitch@nkkswitches.com 13



High Resolution SMARTDISPLAY™

"DISPLAY BLOCK DIAGRAM & PIN CONFIGURATIONS

g e
EgS] 3 3 64 x 32 Dot Matrix
= 3 LCD Panel
@ S :
z /g /¢
& § @ segl......segb4

T~

Segment Driver

=

Backlight LED

Display Controller g:i?’rnlaegister _@_ Red
T T —@— Green
RAM #1 | [RAM #2 ~@~ Blue
256Byte| |256Byte
IS01DBFRGB SCK %
with RGB LED and 55 (2 )
LED D
Black and White LCD Mode sDo (3) 3P rver
ol (&)
GND ®__77|7
Voo (&——
Pin No. Symbol Name Function
@ SCK Serial Clock Clock line for SPI that synchronizes commands and data
@ sS Slave Select Chip select for SPI; line is active low
@ SDO Data Out Data output line for SPI
@ SDI Data In Data input line for SPI
@ GND Ground
@ Voo Power Power source for logic circuit and LCD

See
Pixel Detail

¥
HO 7)

421 —
7.2 l
677

(8.3)
+ — .327 (10.6)

|

(0.24)
.009

-.(0.18)

.007
(0.02) Typ

] [‘.ooos

03, .
051 ‘

Terminal numbers are not on the device.

Pixel Detail

._(3.0)
118

Footprint

‘kno.og
(1) L [065]Typ
hohane
i T
s
T
P 14.7)
ol T T 579
fo o J
lz.o)Tpr 7*777
079

. (3.1)
122
P
(16.8) v 14.7)
579
(2 0> Typ! B * {
o—-—-—\@
\’\*’7‘” (\_3x0.9) Dia
; 035
4% (0.9) Dia ‘ (10. 0) 6x (0.8) Dia
035 394 031
5. 0]
591
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NKK High Resolution SMARTSWITCH™
"TIMING SPECIFICATIONS FOR SWITCH & DISPLAY |

SPI Characteristics (See Timing Diagram) Circuit Example
(Temperature at =15°C ~ +50°C and Vpp = 5.0V £ 2%) CLK1 I I l
SCK SCK SCK
Items Symbols Minimum  Maximum —spl — —lspl — —lspl —
SS j, SS j,, SS j,,
SPI_SS Set Up Time 1SS 10ns N 52 53
SPI_SS Hold Time hSS 10ns Clk2—— 1 ]
SCK SCK SCK
SPI_CLK Cycle teycCK 8MHz — SDI —= +—SDI = +— SDI =
— SS SS SS
), | !
SPI_CLK Width thwCK 10ns IS_4 1S_5 IS_6
V- s
SPI_DI Set Up Time <Dl 10ns CRI3 = S S
SCK SCK SCK
SPI_DI Hold Time thDI 10ns Dl = —SDl =< — Dl =
- SS SS SS
) | | )
SPI_DO Delay Time tdDO 10ns 1S_7 1S_8 1S_9
DATA_1 DATA_2 DATA_3
SPI Timing Chart (SS Using) SPI Timing Chart (SS Low Level Fixed)

—1sSS —

thSS SS
] o Low
SS

SCK
SCK
) SDI
SDI
SDO
spo SDI and SCK shall be kept high when idle.
"BITMAP
Segment
Common 123456738 Qecelf secee 49 ¢ ¢ ¢ 56 57 58 59 60 61 62 63 64
Byte8 Byte7 eeoe Byte2 Bytel
COM1 DO D1 D2 D3 D4 D5 D6 D7 DO e o e D7 ceoe DO e e e D7 DO D1 D2 D3 D4 D5 D6 D7
Byte16 Byte9
COM2 DO D1 D2 D3 D4 D5 D6 D7 DO D1 D2 D3 D4 D5 D6 D7
. . .
. . .
Byte256 oo L) Byte249
COM32 DO D1 D2 D3 D4 D5 D6 D7 DO D1 D2 D3 D4 D5 D6 D7
Transferring Display Data/Displaying LCD Command and Data Sequence
Command Data (256 Bytes)
0x55 Bytel Byte2 e o o Byte255 Byte256
01T 010101 D7 Dé D5 D4 D3 D2 D1 DO D7 D6 e o o DI DO D7 Dé D5 D4 D3 D2 D1 DO

Notes: Display RAM has two screen areas. The first area is for the display on current LCD; the second area is for the data to be displayed next.
The screens are changed when the second area is fully stored.
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High Resolution SMARTSWITCH™

NKK

"COMMANDS & DATA FOR SWITCH & DISPLAY

e Transferring display data/displaying on LCD: command (1 Byte) + data (256 Bytes)

e Others: command (1 Byte) + data (1 Byte)

® Commands can be accepted only when all bits coincide; otherwise, they are not acknowledged

e Additional commands will not be received until the communication of commands (1 Byte) and data (256 or 1 Byte) is completed

* There is no time limit from the beginning to end of data receipt

® Commands may be executed consecutively (no need to wait between commands)

® Irregular commands or data are not recognized

* Initial status at power activation: LCD display off, LED off (brightness 1/20, color off)

Transferring Display Data/Displaying on LCD

Command
- Data Remarks
Hex Binary
0x55 01010101 256 Bytes (64 x 32 = 2,048 bits) See below for details of bitmap data
LED (Backlight) Color Set
Command
= Data Remarks
Hex Binary
For each of RGB:
RRGGBBII 00 = off 10=1/2
0x 40 01000000 2 bits x 3 01=1/4 11 = fll
LED (Backlight) Brightness Set
Command
- Data Remarks
Hex Binary
For leading 3bits:
000=1/20 100=1/3
P11 (dark) 101=1/2
0x 41 01000001 *xox 3 bi 001=1/10 110=2/3
its 010=1/7 111 = full
011=1/5 (bright)
Reset (Returning to Initial Status at Power Activation)
Command
= Data Remarks
Hex Binary
0 x 5E 01011110 00000011 Returning to initial status at power activation
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NKK Compact High Resolution SMARTSWITCH™

"DISTINCTIVE CHARACTERISTICS

Compact Size Combined with High Resolution

High resolution of 64 x 32 pixels
64 colors of backlighting can be controlled dynamically

Pushbutton switch with LCD, RGB LED backlighting

General brightness of backlight is dynamically controlled in eight steps from dark to bright
Operated by commands and data supplied via serial communications (SPI)

Can display as many as four lines of text with ten characters each

Incorporates bitmap display function

Programmable display graphics for alphanumeric characters and animated sequences
Dual image VRAM for quick change of displayed images

Low energy consumption
Dust tight construction

Viewing area: 13.0mm x 10.7mm (horizontal x vertical)

Variety of LED backlighting with 64 colors and 8 steps
brightness

Dome gives crisp tactile feedback to positively indicate
circuit transfer

Epoxy sealed straight PC terminals

Snap-in standoff for easy, secure mounting and alignment * S

Actual Size

""PART NUMBER & DESCRIPTION

Part Number Switch Description LCD Mode LED Color LCD/LED
SPST
Momentary ON Black & White R
IS15DSBFPARGB Gold Contadts ESTN Positive Red/Green/Blue E
Straight PC Terminals

www.nkksmartswitch.com ¢ Toll Free 1.877.2BUYNKK ¢ Tel 480.991.0942 ¢ Fax 480.998.1435 ¢ Email: smartswitch@nkkswitches.com
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Compact High Resolution SMARTSWITCH™ NKK

" SWITCH SPECIFICATIONS "LCD SPECIFICATIONS

Circuit

SPST normally open

Characteristics of Display

Electrical Capacity
(Resistive Load)

100mA @ 12V DC

FSTN positive; background colors,

Contact Resistance

200 milliohms maximum @ 20mV 10mA

Insulation Resistance

100 megohms minimum @ 100V DC

Display Operation Mode black & white
Display Condition Transflective with built-in LED backlight
Viewing Angle Direction 6 o’clock

Dielectric Strength

125V AC for 1 minute minimum

Viewing Area 13.0mm x 10.7mm (horizontal x vertical)

Mechanical Endurance

1,000,000 operations minimum

Pixel Format 64 x 32 pixels (horizontal x vertical)

Electrical Endurance

1,000,000 operations minimum

Pixel Size 0.18mm x 0.24mm (horizontal x vertical)

Operating Force

1.7 £ 0.5 Newtons

* Operating Temp Range ~ -15°C ~ +50°C (+5°F ~ +122°F)

Total Travel

1.8mm (.071")

Storage Temp Range -20°C ~ +60°C (-4°F ~ +140°F)

Backlight LED RGB: red/green/blue

Absolute Maximum Ratings

*In a low temperature environment (below 0°C), speed and contrast
decrease when image changes. The non-indicator dot may become
dense in a high temperature environment (about +50°C).

Recommended Operating Conditions

ltems Symbols  Min Typical Max
Supply Voltage Voo 4.9V 5.0V 5.1V
Input Voltage Y ov — Voo
SPI Clock Frequency fsex — — 8MHz
Current Consumption Ioo **10mA — *** 50mA

ltems Symbols Ratings
Supply Voltage Voo -0.3V to +7.0V
Input Voltage \ —0.3V to Vpp +0.3V
Output Voltage Vo -0.3V to Vpp +0.3V
Optical Characteristics (Temperature at 25°C)

ltems Symbols Min Typical Max
Contrast Ratio Cr — 3.0 —
Viewing Angle Up & Down U - 90° _
(Cr21.1) Right&left  [] — 90°  —

** 10mA: Backlighting LED is off

*** 50mA: Backlighting LEDs (Red, Green, Blue) are maximum brightness

"BLOCK DIAGRAM & PIN CONFIGURATIONS

28 El 3 64 x 32 Dot Matrix
= 3 ; LCD Panel

@ S :

2 _l/ g _l/ B

© S 3

- 2] & segl....segb4

Segment Driver

Backlight LED
! 64bif S Red
Dlsploty Comrolle:r |—-| Shif Register | _@:; Groen
RAM #1 | [RAM #2 —®)- Blue
256Byte| |256Byte
5 ®
sck (7) )
IS15DSBFPARGB sD0 (&)
with RGB LED and
Black and White LCD Mode Yoo @—~
GND ®__n|7
sw (D (2) sw
Pin No. Symbol Name Function
@ W Terminal of Switch Normally open
@ W Terminal of Switch Normally open
3 GND Ground
(a) Voo Power Power source for logic circuit and LCD
@ SDO Data Out Data output line for SPI
o SDI Data In Data input line for SPI
@ SCK Serial Clock Clock line for SPI that synchronizes commands and data
SS Slave Select Chip select for SP; line is active low

18
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NKK Compact High Resolution SMARTSWITCH™
"TYPICAL SWITCH DIMENSIONS

Terminal numbers are not on the switch.

- (16.0) .
630

See
; in 030 _ ) 2T
Pixel Detail ) 5]‘2 . F8]32)Typa¢ . k(gos) yp
j-ON yp Standoff @\@ @/Sm(?.doo)f_fr%
7 1 T, ] { 039
i = ;
8.0 _ N _1830) 0.7 ~ ~ ' gea ||| AT
709 327 421 'y (15.0) .300 | | T Se7
\ v | .51,:1 i s 19
| q S
- (0.4)Typ LAY 6 L(1.5)
016 059
I L ‘ Standoff @~ ‘ - Standoff D
L0278 o L2 See Standoff de3sil ] Lo
503 087 Deail 250 079
9.0 .08 _|._ 22 | [ 132 1615 |
748 435 480 126 242
BN ] . 16.0)
007 6x 0.75) Dia 630 ] _2x(0.9) Dia
G ™ oz Oy N\ o
: : n.25) 0597\ y/
NN ( h ENE i NS 1 762
[R5 (. | .
wone | [ = % Tme T %0nso
0008 h% 900 ;7Jf 2 bt -
. 00w o K
039 " jj LO\ ,
Pixel Detail Standoff Detail RO 30 A %g’{ Dia
. . (6.15) | Landless
Dimension A 242
Standoff 1 =(2.7) Standoff 2 = (2.3)
.106 .091 Footprint
SPI Characteristics (See Timing Diagram) Circuit Example
(Temperature at =15°C ~ +50°C and Vpp = 5.0V £ 2%) CLK1 I I |
ltems Symbols Minimum  Maximum SCK SCK SCK
—SDI = —SDI = —SDlI =
— SS j,” SS —71” SS j,”
SPI_SS Set Up Time 1sSS 10ns
IS_1 IS_2 IS_3
SPI_SS Hold Time hSS 10ns CLK_2 —¢€ I € I € |
SPI_CLK Cycle teyeCK 8MHz Sk Sk Sk
+— SDI = +— SDI = t— SDI =
SS j,” SS j,,, SS —;’
SPI_CLK Width hwCK 10
- ' " ns IS 4 IS 5 IS 6
SPI_DI Set Up Time 1sDI 10ns ClK_3 —€ I € I S l
. SCK SCK SCK
SPI_DI Hold Time thDI 10ns
+—SDI = +—SDI = +—SDI <
SS j,, SS j,,, SS j,”
SPI_DO Delay Time tdDO 10ns 57 7 <8 59
DATA_1 DATA_2 DATA_3
SPI Timing Chart (SS Using) SPI Timing Chart (SS Low Level Fixed)
ss
Ss
SCK
scK |
SDI
SDI
SDO
SDO

SDI and SCK shall be kept high when idle.
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Compact High Resolution SMARTSWITCH™ NKK

"BITMAP

Segment
Common 12345678 9eeelf eooc e 49 ¢ ¢ ¢ 56 57 58 59 60 61 62 63 64
Byte8 Byte7 L Byte2 Bytel
COM1 DO D1 D2 D3 D4 D5 D6 D7 DO o o ¢ D7 L DO e o o D7 DO D1 D2 D3 D4 D5 Dé6 D7
Byte16 Byte9
COM2 DO D1 D2 D3 D4 D5 D6 D7 DO D1 D2 D3 D4 D5 Dé6 D7
[ ] L] L]
[ ] L] L[]
[ ] L] L]
Byte256 oo eoo Byte249

COM32 DO D1 D2 D3 D4 D5 D6 D7

DO D1 D2 D3 D4 D5 D6 D7

Transferring Display Data/Displaying LCD Command and Data Sequence

Command | Data (256 Bytes)

0x 55 Bytel

Byte2 o o o Byte255

Byte256

01010101 D7 Dé D5 D4 D3 D2 D1 DO

D7 D6 e o o DI DO

D7 D6 D5 D4 D3 D2 D1 DO

Notes: Display RAM has two screen areas. The first area is for the display on current LCD; the second area is for the data to be displayed next.

The screens are changed when the second area is fully stored.

“COMMANDS & DATA"

e Transferring display data/displaying on LCD: command (1 Byte) + data (256 Bytes)
e Others: command (1 Byte) + data (1 Byte)

¢ Commands can be accepted only when all bits coincide; otherwise, they are not acknowledged
Additional commands will not be received until the communication of commands (1 Byte) and data (256 or 1 Byte) is completed

There is no time limit from the beginning to end of data receipt

e Commands may be executed consecutively (no need to wait between commands)

® Irregular commands or data are not recognized

* Initial status at power activation: LCD display off, LED off (brightness 1/20, color off)

Transferring Display Data/Displaying on LCD

Command
- Data Remarks
Hex Binary
0x55 01010101 256 Bytes (64 x 32 = 2,048 bits) See above for details of bitmap data
LED (Backlight) Color Set
Command
= Data Remarks
Hex Binary
For each of RGB:
RRGGBB 11 00 = off 10=1/2
0 x 40 01000000 2 bits x 3 01=1/4 11 = full
LED (Backlight) Brightness Set
Command
= Data Remarks
Hex Binary
For leading 3bits:
000 = 1/20 (dark) 100=1/3
«xx 11111 001 =1/10 101 =1/2
0 x4l 01000001 3 bits 010=1/7 110=2/3
011=1/5 111 = full (bright)
Reset (Returning to Initial Status at Power Activation)
Command
- Data Remarks
Hex Binary
0 x 5E 01011110 00000011 Returning to initial status at power activation
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NKK Standard SMARTSWITCH™
"DISTINCTIVE CHARACTERISTICS

Standard with Enhanced LED Illumination:

* Broad and even light diffusion
e Consistent backlighting

* Low energy consumption

Programmable LCD

Variety of LED Backlighting

Rubber Dome

Epoxy Sealed Straight PC Terminals

RGB backlighting provides infinite color availability.

Programmable to display graphics, alphanumeric characters and animated sequences.
Integrated liquid crystal display provides wide viewing angle with high contrast and clarity.
Wide viewing area 15.0mm x 10.8mm (horizontal x vertical) at 36 x 24 pixels.

Dome gives crisp tactile feedback to positively indicate circuit transfer.

High reliability and long life of one million actuations minimum.

Epoxy sealed terminals prevent entry of solder flux and other contaminants.

Optional accessories available to enhance panel design and simplify production process.

Actual Sizes

Switch Display
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Standard S

NKK

MARTSWITCH"

" STANDARD LED BACKLIGHTING

Part Number Switch Description LCD Mode LED Color LCD/LED
SPST
Momentary ON Yellow . EED
IS1SAACPACF Gold Contacts STN Positive Red/Green
Straight PC Terminals

* Simultaneous illumination of both colors achieves third color.

"'SUPER BRIGHT LED BACKLIGHTING

Part Number Switch Description LCD Mode LED Color LCD/LED
Yellow . @
IS15ABCPACF STN Positive Red/Green ! ! -
IS15ABCPAE Yellow Yellow
STN Positive
Yell .
IS15ABCPAEF STNeP;’:’“ive Yellow/Green !
SPST
Momentary ON Blue
I515ABDPAE Gold Contacts STN Negative Yellow -
Straight PC Terminals |
Blue *
IS15ABDP4EG STN Negative Yellow/Blue -
Blue .
IS15ABDP4B STN Negative White
IS15ABFP4B Black & White White
FSTN Positive

* Simultaneous illumination of both colors achieves third color.

"RGB LED BACKLIGHTING

Part Number Switch Description LCD Mode LED Color LCD/LED
SPST
Momentary ON Black & White . E
I515ABFPARGE Gold Contacts FSTN Positive Red/Green/Blue E
Straight PC Terminals

* Simultaneous RGB illumination achieves infinite colors.

" SWITCH SPECIFICATIONS

Circuit

SPST normally open

Electrical Capacity (Resistive Load)

100mA @ 12V DC

Contact Resistance

200 milliohms maximum @ 20mV 10mA

Insulation Resistance

100 megohms minimum @ 100V DC

Dielectric Strength

125V AC for 1 minute minimum

Mechanical Endurance

1,000,000 operations minimum

Electrical Endurance

1,000,000 operations minimum

Operating Force

2.2 £ 0.5 Newtons

Total Travel

1.8mm (.071")

Operating Temperature Range

0°C ~ +40°C (+32°F ~ +104°F); contact factory for wide temperature range options

Storage Temperature Range

-10°C ~ +60°C (+14°F ~ +140°F); contact factory for wide temperature range options

22
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NKK

Standard SMARTSWITCH™

"LCD SPECIFICATIONS'

Characteristics of Display

Display Operation Mode STN positive, STN negative, FSTN positive
Display Condition Transflective with built-in LED backlight
Viewing Angle Adjustable

Driving Method 1/24 duty. 1/5 bias (built-in driving circuit)

Viewing Area

15.0mm x 10.8mm (horizontal x vertical)

Pixel Format

36 x 24 pixels (horizontal x vertical)

Pixel Size

0.36mm x 0.36mm (horizontal x vertical)

Backlight LED

Single color: yellow, white
Bicolor: red/green, yellow/green, yellow/blue
RGB: red, green, blue

Absolute Maximum Ratings (Temperature at 25°C)

Recommended Operating Conditions (Temperature at 25°C)

ltems Symbols Ratings ltems Symbols Minimum Typical Maximum
Supply Voltage for Logics Voo 0.3V fo +7.0V Supply Voltage for Logics ' 4.5V 5.0V 5.5V
Supply Voltage Yellow Vic — 7.4V —
Supply Voltage for LCD Vic -0.3Vio +12.0V Supply Voltage Blue Vic — 7.5V —
Supply Voltage Black/White V¢ — 7.3V —
Input Voltage \" -0.3V to Vpp +0.3V Input Voltage v ov — Voo
Output Voltage Vo -0.3V to Vpp +0.3V Driving Frequency feim ]%%T_'Z;:ygt?{(v//ﬂ:?e —
DC Characteristics of LCD Drive (Temperature at 0°C to 40°C and Vpp = 5.0V +10%)
ltems Symbols Test Conditions Minimum  Typical  Maximum Unit
High Level Input Voltage Vi 0.7Vop Voo \
Low Level Input Voltage Vi 0 0.3Vpp \Y
High Level Input Leakage Current lun V= Vpp 10 pA
Low Level Input Leakage Current I V, =0V -10 pA
High Level Output Voltage Vou lon = —500pA Vop—=0.5 \
Low Level Output Voltage Vou lor = 500pA 0.5 \
High Level Output Leakage Current lion Vo = Voo 10 pA
Low Level Output Leakage Current Lot Vo =0V -10 pA
Supply Current Ioo fscp = 1.0MHz 500 pA
LCD Drive Current lic fip=24Hz V,c=7.3V ~ 7.5V 500 2,000 pA

Timing Characteristics of LCD Drive IC
(Temperature at 0°C to 40°C and Vpp = 5.0V £10%)

Timing Diagram

tr town fowe 1

ltems Symbols Minimum Maximum ‘_.‘
Clock Operation Frequency fscr 6.0MHz SCP Jtosn ) fors \_/_\_ ______ /_\\_/_\\_/_
Latch Pulse Frequency fio 50kHz ‘ ! -
Clock High Level Pulse Width ~ tcy 70ns Din :% %K X ><: o :><*1 X*2 X
Clock Low Level Pulse Width fewt 70ns - teoo L
Data Setup Time tosp 45ns Dout :>< r X >< o _X X ><:
Data Hold Time boup  50ns fost | Towe
Data Output Delay Time trpo 25ns LP /*3
Latch Setup Time tost 50ns TR tLWH Lt
Latch Hold Time tont 50ns FLM _\
Latch High Level Width town 200ns T L tose (V
FLM Setup Time fosr 50ns *1 Last data on first line
FLM Hold Time fore 50ns *2 Beginning data on second line
SCP, LP Rise/Fall Time t./t 15ns

*3 Location of LP signal on first line
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Standard SMARTSWITCH™

NKK

1IS15ABCPACF
with Yellow LCD Mode

;
o
;'
:

g

sW
BL-LED ()

Dout
FIM
LP

SCP

Q@@@@@@@_'

Din

GND
VDD
VLC

BL-LED (+)
NC
BL-LED ()
BL-LED (+)

BISSISIO)

Single Color
Yellow

Bicolor

Single Color
White

Name
Terminal of Switch
Terminal of Switch
Terminal of Backlight LED

Data Output

First Line Marker

Latch Pulse

Serial Clock Pulse

Data Input

Ground

Power

Power

Terminal of Backlight LED
None

Terminal of Backlight LED
Terminal of Backlight LED

36 x 24 Dot Matrix
LCD Panel

T wo)

145169y Hiys D
vz g

| »| JoAlIQ uowwo?)

I
! 2
:® BL-LED (+) 5 @ BL-LED (_):
: —@NC
r---- """ """ "-""-"-""-""-""-""-"=-"-"-"-"-"-"-"-"-"=-"=-"=-"=-"=-"=-"=-"=-"=-"=-—-=- = 1
I P I
[ 5 (3) BL-LED ()’
| (13 BULED [+ |
: 57 (13) BL-LED (),
| _____1
) C_ BLLED(+) |
! 5 (3) BL-LED ()"
T
__BLEDW ]
Function

Normally open
Normally open

Cathode: standard bicolor - green for red/green.
super bright bicolor - red for red/green; yellow for yellow/green or yellow/blue.

Display serial output. Can be used to connect fo Din of the next SMARTSWITCH. As a result,
many SMARTSWITCHES can be controlled with one clock and data signal.

The marking signal for the first line data of LCD display. The first line of LCD will be selected
by the falling edge of LP signal during the high level (FLM).

Line data latch pulse will latch content of internal 40-bit shift register at falling edge for one
line of display. LP will also increment the display line by one.

Clock used by 40-bit internal shift register of the switch, shifting the display data bit presented
at Din at falling edge.

Display serial data bit. Note: to map the display data, because of the difference between the
number of internal shift register data (40) and the single line of LCD pixels (36), the first four
bits of data shifted will be dummy bits.

Power source for logic circuit

Power source for LCD drive

Anode for common

No connection for single color yellow
Cathode for bicolor

Anode for single color white
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Standard SMARTSWITCH™
"BLOCK DIAGRAM & PIN CONFIGURATIONS FOR RGB LEDS

O O O
AN o S 36x 24 Dot Matrix
3 =
VLC e 3 LCD Panel
(:) > o =] ;
Voo é g e
ay—>—- & 5 o
= < IN segl seg36

IS15ABFPARGB
with RGB LED Option and
Black and White LCD Mode

Red (3) BL-LED ()
13 BL-LED (+) Blue @// @) BL-LED ()
Green s @ BL-LED -]
O SW 2) SW
Pin No. Symbol Name Function
SwW Terminal of Switch Normally open
SwW Terminal of Switch Normally open

BL-LED (-) Terminal of Backlight LED Cathode for red
BL-LED (-}  Terminal of Backlight LED Cathode for blue

® Q @ @@@@@_'

Dout Data Output Display serial output. Can be used o connect to Din of the next SMARTSWITCH. As a result,
many SMARTSWITCHES can be controlled with one clock and data signal.
FLM First Line Marker The marking signal for the first line data of LCD display. The first line of LCD will be selected
by the falling edge of LP signal during the high level (FLM).
LP Latch Pulse Line data latch pulse will latch content of internal 40-bit shift register at falling edge for one
line of display. LP will also increment the display line by one.
SCP Serial Clock Pulse Clock used by 40-bit internal shift register of the switch, shifting the display data bit presented

at Din at falling edge.

Din Data Input Display serial data bit. Note: to map the display data, because of the difference between the
number of internal shift register data (40) and the single line of LCD pixels (36), the first four
bits of data shifted will be dummy bits.

GND Ground
Voo Power Power source for logic circuit
Vic Power Power source for LCD drive

BL-LED (+) Terminal of Backlight LED Anode for common
BL-LED (-}  Terminal of Backlight LED Cathode for green

®EPOe ©
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Standard SMARTSWITCH™
" STANDARD LED SPECIFICATIONS

Typical Electrical Characteristics (Temperature at 25°C)

Backlight Color Symbols Red/Green Unit
Forward Current Ie 15/15 mA
Forward Voltage Ve 2.1/2.2 \Y

"'SUPER BRIGHT LED SPECIFICATIONS

Typical Electrical Characteristics (Temperature at 25°C)

Backlight Color Symbols Red/Green Yellow/Green Yellow Yellow/Blue White Unit
Forward Current Ie 15/15 15/15 15 15/15 20 mA
Forward Voltage Ve 2.1/3.3 2.2/3.3 2.2 2.2/3.4 3.6 \Y

""ABSOLUTE MAXIMUM FOR ALL STANDARD OR SUPER BRIGHT LEDS

Electrical Characteristics (Temperature at 25°C)

Backlight Color Symbols White All Others Unit
Forward Current Ie 30 20 mA
Reverse Voltage Vi 5.0 4.0 \"
Current Reduction Rate Above 25°C Al(DC) -0.50 -0.26 mA/°C
*Power Dissipation Po 120 130 mW

*For uniform light emission, Power Dissipation should not exceed the Absolute Maximum Rating.
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NKK

Standard SMARTSWITCH™

Typical Electrical Characteristics (Temperature at 25°C)

Backlight Color Symbols Red Green Blue Unit
Forward Current le 10 10 10 mA
Forward Voltage Ve 2.1 3.3 3.3 \%
Electrical Characteristics (Temperature at 25°C)
Backlight Color Symbols Red/Green/Blue Unit
Forward Current I 20 mA
Reverse Voltage Vi 4.0 \Y
Current Reduction Rate Above 25°C Al(DC) -0.27 mA/°C
*Power Dissipation Po 135 mW
*For uniform light emission, Power Dissipation should not exceed the Absolute Maximum Rating.
See Pixel Detail 12—
Part No. e See Standoff
\ | / Detail
- _t
; 4
n3.5) & 053 | o — L oo .
531 n s |, 024 7.62)_ = (37s)
20.59) | 425 I 17vgy 200 o
80 i =T '
; 700
‘ (1.25) Typ
| 049
060l | lLes | | 62
630 098 126
(2313 ___ L_005_ | n25___| |_@28 2.5
9 413 492 110 098
Terminal numbers are not on the switch.
07.78) 14x 0.8) . (1.0 Dia
700 \ 031 7.039
1;& 113
(0.6) 124=% 2
. .l036)sq - e Y|
014 o3 || 13.75) Qﬁo . 7.5
- oz 025 P MRS, 1| %
. ] ] J“oj 7T 00
| — 1000 01.25) Typ ’?4{
_on 049 \Zx 0.9] Dia
L4 | | .
035
— Landless
25 | |._027_
098 500
Pixel Detail Standoff Detail Footprint

www.nkksmartswitch.com ¢ Toll Free 1.877.2BUYNKK ¢ Tel 480.991.0942 ¢ Fax 480.998.1435 ¢ Email: smartswitch@nkkswitches.com

27



Standard SMARTDISPLAY™
"DISTINCTIVE CHARACTERISTICS

Standard with Enhanced lllumination:

Programmable to display graphics, alphanumeric characters
and animated sequences.

Standard SMARTDISPLAY™ can be used alone or in
conjunction with electromechanical switches.

Integrated liquid crystal display provides wide viewing
angle with high contrast and clarity.

Built-in single or bicolor LED backlighting enhances display
and enables multifunctional uses. RGB LED provides numerous
color variations.

Viewing area 13.9mm x 10.6mm (horizontal x vertical)
at 36 x 24 pixels.

""SUPER BRIGHT LED BACKLIGHTING

Part Number Terminals LCD Mode LED Color LCD/LED

. Yellow *
ISO1BCCF Straight PC STN Positive Red/Green . .
. Yellow -
ISO1BCE Straight PC STN Positive Yellow YELLO

. Yellow N ELL
ISO1BCEF Straight PC STN Posifive Yellow/Green . ELLOH CREEH

* Simultaneous illumination of both colors achieves third color.

FED
GREEH

"'RGB LED BACKLIGHTING

Part Number Terminals LCD Mode LED Color LCD/LED
. Black & White o E
ISO1BFRGB Straight PC ESTN Positive Red/Green/Blue

** Simultaneous RGB illumination achieves infinite colors.
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NKK

Standard SMARTDISPLAY™

"LCD SPECIFICATIONS

Characteristics of Display

Display Operation Mode STN positive, FSTN positive

Display Condition Transflective with built-in LED backlight
Viewing Angle Adjustable

Driving Method 1/24 duty. 1/5 bias (built-in driving circuit)

Viewing Area

13.9mm x 10.6mm (horizontal x vertical)

Pixel Format

36 x 24 pixels (horizonal x vertical)

Pixel Size

0.32mm x 0.32mm (horizontal x vertical)

Operating Temperature Range

0°C through 40°C (32°F through 104°F)

Storage Temperature Range

-10°C through 60°C (14°F through 140°F)

Backlight LED

Single color: yellow; Bicolor: red/green, yellow/green; RGB: red/green/blue

Absolute Maximum Ratings (Temperature at 25°C)

Recommended Operating Conditions (Temperature at 25°C)

ltems Symbols Ratings ltems Symbols  Minimum Typical Maximum

Supply Voltage for Logics -0.3V to +7.0V Supply Voltage for Logics Voo 4.5V 5.0v 5.5V
Supply Voltage for LCD -0.3V to +12.0V Supply Voltage LCD Vic — 7.3V —
Input Voltage -0.3V to Vpp+0.3V Input Voltage Y ov — Voo
Output Voltage -0.3V to Vpp+0.3V Driving Frequency Feim — 150Hz —
DC Characteristics of LCD Drive IC (Temperature at 0°C to 40°C and Vpp, = 5.0V £10%)

ltems Symbols Test Conditions Minimum Typical Maximum Unit
High Level Input Voltage Vi 0.7Vop Voo \%
Low Level Input Voltage Vi 0 0.3 Vpp \"
High Level Input Leakage Current lun Vi=Vop 10 pA
Low Level Input Leakage Current I V=0V -10 pA
High Level Output Voltage Vo low = ~500pA Voo-0.5 v
Low Level Output Voltage Vou lo= 500pA 0.5 \Y
High Level Output Leakage Current lion Vo= Voo 10 pA
Low Level Output Leakage Current liow Vo=0V -10 pA
Supply Current lop fscp = 1.0MHz 500 pA
LCD Drive Current lic fio=2.4kHz V,c=7.3V 500 2,000 pA
Timing Characteristics of LCD Drive IC Timing Diagram
(Temperature at 0°C to 40°C and Vpp = 5.0V £10%) ttown towt i

Items Symbols Minimum Maximum —
Clock Operation Frequency fscr 6.0MHz ScP lleo S‘—ytDHD \—/_\— —————— /_\ \—/_\\—/_
Latch Pulse Frequency fio 50kHz ‘ ‘ —_—
Clock High Level Pulse Width tewn 70ns Din : X ><: —— :><*1 X*2 X
Clock Low Level Pulse Width tewt 70ns 2 o
Data Setup Time toso 45ns Dout :X r X X: o _>< X ><:
" tosL toHL

Data Hold Time toup 50ns
Data Output Delay Time troo 25ns LP o [ 3 K
Latch Setup Time tost 50ns LT
Latch Hold Time tont 50ns FLM o
Latch High Level Width twr  200ns EtDSF jr:tw
FLM Setup Time fos 50ns *1 Last data on first line
FLM Hold Time tonr 50ns *2 Beginning data on second line
SCP, LP Rise/Fall Time t./t 15ns *3 Location of LP signal on first line
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NKK

Standard SMARTDISPLAY™
"BLOCK DIAGRAM & PIN CONFIGURATIONS FOR SUPER BRIGHT LEDS

NC ot
wNe s ;
7; o 9 ‘3) 36 x 24 Dot Matrix
VLC ; 5_ 3 —' LCD Panel
@V—' F . :
DD k-5 4 3
@ T E] R
S N

ISO1BCE
with Yellow LCD Mode @ Din Dout
3) GND
,  ~~~ -~ -~ -~ -~/ -"-""""""""""="/"""="”"/""=-"”=-?-"-"="-""=-">=""="">=-="=-- I
Single Color ! (10) BL-LED (+) 5 (8) BL-LED (),
Yellow
| ——@)NC
/\-----"-"-"-"-"-"-"=-"-"=-""-"-"=-"-"-"-"-"-~"-"-"-"-"-~" -~ -~ - -~ -~ - - - -~ - - “=-”""=/”"= -;
| ~
! SLLED 5 (8) BL-LED (-)!
Bicolor 1 (10— (+) :
P
: B (2) BL-LED ()
| |
Pin No. Symbol Name Function
Vic Power Power source for LCD drive
NC None No connection for single color
BL-LED (-) Terminal of Backlight LED Cathode for bicolor
GND Ground
Voo Power Power source for logic circuit
Din Data Input Display serial data bit. Note: to map the display data, because of the difference between the

number of internal shift register data (40) and the single line of LCD pixels (36), the first four
bits of data shifted will be dummy bits.

SCP Serial Clock Pulse Clock used by 40-bit internal shift register of the switch, shifting the display data bit presented
at Din ot falling edge.

LP Latch Pulse Line data latch pulse will latch content of internal 40-bit shift register at falling edge for one
line of display. LP will also increment the display line by one.

BL-LED (-}  Terminal of Backlight LED Cathode: super bright bicolor - red for red/green or yellow for yellow/green

FLM First Line Marker The marking signal for the first line data of LCD display. The first line of LCD will be selected
by the falling edge of LP signal during the high level (FLM).

BL-LED (+) Terminal of Backlight LED Anode for common

Dout Data Output Display serial output. Can be used to connect to Din of the next SMARTDISPLAY. As a result,
many SMARTDISPLAYS can be controlled with one clock and data signal.
NC None No connection

® 00 W& O @ ©oL O
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Standard SMARTDISPLAY™

"BLOCK DIAGRAM & PIN CONFIGURATIONS FOR RGB LEDS

BN 9 & 36.x 24 Dot Matrix
Vic 22\ 2 :> = LCD Panel
®—> == 3
@ Voo < _\/ g g
9 e IN segl....... seg36
o FLM
@ SCP
@ LP
ISO1BFRGB
with RGB LED Option and
Di Black and White LCD Mode
@ n D Shift Registerq m Dout
O GND
Red %
e B (8) BL-LED (-)
BL-LED (+ Green .7
(10) (+) - (2) BL-LED (-)
Blue %
Sa (12) BL-LED (-)
Pin No. Symbol Name Function
@ Vic Power Power source for LCD drive
@ BL-LED ()  Terminal of Backlight LED Cathode for green
@ GND Ground
@ Voo Power Power source for logic circuit
@ Din Data Input Display serial data bit. Note: to map the display data, because of the difference between the
number of internal shift register data (40) and the single line of LCD pixels (36), the first four
bits of data shifted will be dummy bits.
@ SCP Serial Clock Pulse Clock used by 40-bit internal shift register of the switch, shifting the display data bit presented
at Din at falling edge.
@ LP Latch Pulse Line data latch pulse will latch content of internal 40-bit shift register at falling edge for one
line of display. LP will also increment the display line by one.
BL-LED (-) Terminal of Backlight LED Cathode for red
@ FLM First Line Marker The marking signal for the first line data of LCD display. The first line of LCD will be selected
by the falling edge of LP signal during the high level (FLM).
BL-LED (+) Terminal of Backlight LED Anode for common
@ Dout Data Output Display serial output. Can be used to connect to Din of the next SMARTDISPLAY. As a result,
many SMARTDISPLAYS can be controlled with one clock and data signal.
@ BL-LED (-) Terminal of Backlight LED Cathode for blue
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Standard SMARTDISPLAY™

"SUPER BRIGHT LED SPECIFICATIONS

Typical Electrical Characteristics (Temperature at 25°C)

Backlight Color Symbols Red/Green Yellow Yellow/Green Unit

Forward Current I 15/15 15 15/15 mA

Forward Voltage V; 2.1/3.3 2.2 2.2/3.3 Y,
"ABSOLUTE MAXIMUM FOR SUPER BRIGHT LEDS

Electrical Characteristics (Temperature at 25°C)

Backlight Color Symbols All Unit

Forward Current e 20 mA

Reverse Voltage \ 4.0 \Y

Current Reduction Rate Above 25°C Al(DC) -0.26 mA/°C

Power Dissipation* Po 130 mW

*For uniform light emission, Power Dissipation should not exceed the Absolute Maximum Rating.
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Standard SMARTDISPLAY™

"'SUPER BRIGHT RGB LED SPECIFICATIONS

Typical Electrical Characteristics (Temperature at 25°C)

Backlight Color Symbols Red Green Blue Unit

Forward Current le 10 10 10 mA

Forward Voltage \' 2.1 3.3 3.3 \
""ABSOLUTE MAXIMUM FOR RGB LED

Electrical Characteristics (Temperature at 25°C)

Backlight Color Symbols Red/Green/Blue Unit

Forward Current le 20 mA

Reverse Voltage Vi 4.0 Y

Current Reduction Rate Above 25°C Al¢(DC) -0.27 mA/°C

*Power Dissipation Po 135 mW

*For uniform light emission, Power Dissipation should not exceed the Absolute Maximum Rating.

“TYPICAL DISPLAY DIMENSIONS WITH RGB LED
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Compact SMARTSWITCH™
"DISTINCTIVE CHARACTERISTICS

Compact Size

e Perfect for rack mount router and other applications with space limitations.
Compact body size: 19.0mm (.748”) x 18.0mm (.709”) compared to
Standard body size: 23.13mm (.911”) x 20.59mm (.811")

e Vibrant lllumination

* Low Energy Consumption

Programmable LCD

Variety of LED Backlighting

Rubber Dome

Epoxy Sealed Straight PC Terminals

Snap-in standoff for easy, secure mounting and alignment

Programmable to display graphics, alphanumeric characters and
animated sequences.

Integrated liquid crystal display provides wide viewing angle with

high contrast and clarity.

Viewing area 13.0mm x 10.7mm (horizontal x vertical) at 36 x 24 pixels.
Dome gives crisp tactile feedback to positively indicate circuit transfer.

High reliability and long life of one million actuations minimum.

Epoxy sealed terminals prevent entry of solder flux and other contaminants.
Optional accessories available to simplify production process.

""PART NUMBER & DESCRIPTION

Actual Size

Part Number Switch Description LCD Mode LED Color LCD/LED
Yellow * Red/Green w
IS15SACPACF STN Positive Standard ! By
Yellow * Red/Green
IS15SBCPACF STN Positive Super Bright . Byl
SPST
Momentary ON Yellow * Yellow/Green -
IS15SBCPAEF Gold Contacts STN Positive Super Bright YR GREEM
Straight PC Terminals
Black & White White -
WHITE
IST35BFPAB FSTN Positive Super Bright
Black & White ** Red/Green/Blue R
IS155BFPARGE FSTN Positive RGB %

* Simultaneous illumination of both colors achieves third color.  ** Simultaneous RGB illumination achieves infinite colors.
Note: Contact factory for additional options.
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NKK Compact SMARTSWITCH™

SWITCH SPECIFICATIONS

Circuit SPST normally open

Electrical Capacity (Resistive Load) 100mA @ 12V DC Electrical Endurance 1,000,000 operations minimum
Contact Resistance 200 milliohms maximum @ 20mV 10mA Operating Force 2.2 £ 0.5 Newtons

Insulation Resistance 100 megohms minimum @ 100V DC Total Travel 1.8mm (.071")

Dielectric Strength 125V AC for 1 minute minimum Operating Temperature Range 0°C ~ +40°C (+32°F ~ +104°F)
Mechanical Endurance 1,000,000 operations minimum Storage Temperature Range -10°C ~ +60°C (+14°F ~ +140°F)

LCD SPECIFICATIONS

Characteristics of Display

Display Operation Mode STN positive, FSTN positive
Display Condition Transflective with built-in LED backlight
Viewing Angle Adijustable
Driving Method 1/24 duty. 1/5 bias (built-in driving circuit)
Viewing Area 13.0mm x 10.7mm (horizontal x vertical)
Pixel Format 36 x 24 pixels (horizontal x vertical)
Pixel Size 0.32mm x 0.32mm (horizontal x vertical)
Backlight LED Single color: white. Bicolor: red/green, yellow/green. RGB: red/green/blue
Absolute Maximum Ratings (Temperature at 25°C) Recommended Operating Conditions (Temperature at 25°C)

ltems Symbols Ratings ltems Symbols Minimum Typical Maximum
Supply Voltage for Logics Voo -0.3V to +7.0V Supply Voltage for Logics Voo 4.5V 5.0V 5.5V
Supply Voltage for LCD Vic -0.3V fo +12.0V Supply Voltage Vic — 7.3V —
Input Voltage \ -0.3V to Vpp +0.3V Input Voltage Vi ov — Voo
Output Voltage Vo -0.3V to Vpp +0.3V Driving Frequency fem — 150Hz —

DC Characteristics of LCD Drive IC (Temperature at 0°C to 40°C and Vpp = +10%)

Items Symbols Test Conditions Minimum Typical Maximum Unit
High Level Input Voltage Vi 0.7 Vpp Voo v
Low Level Input Voltage Vi 0 0.3 Vpp \%
High Level Input Leakage Current (™ Vi= Vpp 10 pA
Low Level Input Leakage Current (m \ERY -10 pA
High Level Output Voltage Vou lcy = —500pA Vpp -0.5 \%
Low Level Output Voltage Vou loL = 500pA 0.5 \%
High Level Output Leakage Current lLoH Vo = Voo 10 pA
Low Level Output Leakage Current lol Vo= 0OV -10 pA
Supply Current lop fscp = 1.0MHz 500 pA
LCD Drive Current I fp=2.4kHz V=73V 500 2,000 VA
Timing Characteristics of LCD Drive IC Timing Diagram
(Temperature at 0°C to 40°C and Vp = 5.0V £10%) b town M‘ na

Items Symbols Minimum Maximum

Clock Operation Frequency YFSCP 6.0MHz scP _‘;/tnso ) ‘ tDHD’\_/_\_ ______ /_\ \_/_\\_/_
Latch Pulse Frequenc f 50kHz -
Clock High Levjl Puls):e Width 1C\L:H 70ns Din k X ><: L :><*1 X2 | X
Clock Low Level Pulse Width tewt 70ns Iy teoo o
Data Setup Time tosp 45ns Dout :>< r X >< L _>< X ><:
Data Hold Time toup 50ns tosL tom
e B
Latch Hold Time tonL 50ns -
Latch High Level Width twH 200ns FLM L T _\f
FLM Setup Time fosr 50ns *1 Last data on first line - fose loe
FLM Hold Time tonr 50ns

*2 Beginning data on second line

SCP, LP Rise/Fall Time te/t 15ns *3 Location of LP signal on first line
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Compact SMARTSWITCH™

BLOCK DIAGRAM & PIN CONFIGURATIONS

36 x 24 Dot Matrix
LCD Panel

| JoALIQ UowWOD)

IS15SBCPACF Sindle Coloy | BILEPHI@ . |
with Yellow LCD Mode ingle ~olor M (®BL-LED (-) |
White 1 gl.1Ep (+) @ |
| |
... @Ne
777777777777777777777777777 P S T T TS T T T
. 3 5 @ BL-ED () |
Bicolor | L. LED (+) @ 5 |
Red/Green ! S @4 BL-LED (-) 1
Yell G ! |
ellow/Green e Niciiiij
| 57 @ BLLED ()
| |
RGB | BL-LED (+) @ By @) BL-LED () |
Red/Green/Blue | P :
.  — 3 BLLED ()
Pin No. Symbol Name Function
W Terminal of Switch Normally open
SW Terminal of Switch Normally open

BL-LED (-)  Terminal of Backlight LED Cathode: single color - white; standard bicolor - green for red/green;
super bright bicolor - red for red/green; yellow for yellow/green; RGB - red

@ NC None No connection for single color white. No connection for bicolor.
BL-LED (-) Terminal of Backlight LED Cathode: RGB - blue

@ Dout Data Output Display serial output. Can be used to connect to Din of the next SMARTSWITCH. As a result,
many SMARTSWITCHES can be controlled with one clock and data signal.

@ FLM First Line Marker The marking signal for the first line data of LCD display. The first line of LCD will be selected
by falling edge of LP signal during the high level (FLM).

@ LP Latch Pulse Line data latch pulse will latch content of internal 40-bit shift register at falling edge for one
line of display. LP will also increment the display line by one.

SCP Serial Clock Pulse Clock used by 40-bit internal shift register of the switch, shiffing the display data bit presented

at Din at falling edge.

Din Data Input Display serial data bit. Note: to map the display data, because of the difference between the
number of internal shift register data (40) and the single line of LCD pixels (36), the first four
bits of data shifted will be dummy bits.

GND Ground
Voo Power Power source for logic circuit
Vic Power Power source for LCD drive
BL-LED (+) Terminal of Backlight LED Anode for common

BL-LED (+) Terminal of Backlight LED Anode: single color - white
BL-LED ()  Terminal of Backlight LED Cathode: standard bicolor - red for red/green; super bright bicolor - green for red/green;
green for yellow/green; RGB - green

@ ©
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NKK

Compact SMARTSWITCH™

STANDARD LED SPECIFICATIONS

Typical Electrical Characteristics (Temperature at 25°C)

Backlight Color Symbols Red/Green Unit
Forward Current I 15/15 mA
Forward Voltage Vi 2.1/2.2 \Y,
[
SUPER BRIGHT LED SPECIFICATIONS
Typical Electrical Characteristics (Temperature at 25°C)
Backlight Color Symbols Red/Green Yellow/Green White Unit
Forward Current Ie 15/15 15/15 20 mA
Forward Voltage Ve 2.1/3.3 2.2/3.3 3.6 \"
P
RGB LED CHARACTERISTICS
Typical Electrical Characteristics (Temperature at 25°C)
Backlight Color Symbols Red Green Blue Unit
Forward Current le 10 10 10 mA
Forward Voltage V: 2.1 3.3 3.3 \
OGS,
ABSOLUTE MAXIMUM FOR ALL LEDS
Electrical Characteristics (Temperature at 25°C)
Backlight Color Symbols White Bicolor RGB Unit
Forward Current Ie 30 20 20 mA
Reverse Voltage Vi 5.0 4.0 4.0 \"
Current Reduction Rate Above 25°C Al¢(DC) -0.50 -0.26 -0.27 mA/°C
*Power Dissipation Po 120 130 135 mW
*For uniform light emission, Power Dissipation should not exceed the Absolute Maximum Rating.
5 — 3
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NKK

Optional Accessories
" OPTIONAL ACCESSORIES

AT548 Panel Mount Housing

Material: Polyamide _

Panel mount housing allows the Standard SMARTSWITCH™

to be snapped into a panel cutout for quick, secure mounting.

It gives flexibility in locating the devices anywhere on the panel.
It also allows using the Standard SMARTSWITCH™ on an

existing panel.

(23.7)
933

I
'-:'—':_\ 1
Y —1 .

(315 _ _ _ | 1275 .
1.240 + |E| 1.083 - + - - + i

v _% ———— )
= = hy ~

= B

L 026
496
(27.6) (2.00_| n7.7) (23.2) (23.7)
1087 079 ey T 013
Panel Thickness Range:
The Panel Mount Housing is available for the Standard SMARTSWITCH™ only. (1.5 ~ 4.0mm) .059 ~ .157"

AT542 Coupler

Material: PBT ' '630\

T2 %3’;1 | ‘
== B ==

|
‘ 16.0) ‘ Jm.z)L J Ln.o) Typ
.630 165 .039

This coupler is for connecting the

Standard SMARTSWITCH™ into precise, Top Side Botiom

tight groupings that maintain an even

distance from PCB to top of the actuator. The Coupler is available for the Standard SMARTSWITCH™ only.
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NKK

Optional Accessories

" OPTIONAL ACCESSORIES

AT9704-02YC Socket for Standard Single and Bicolor SMARTSWITCH™

Materials:

Base - Glass Fiber Reinforced PBT

Terminals - Brass/Beryllium Copper

® The socket permits the SMARTSWITCH™ to be plugged in after automated processing.

® Use of the socket enables easy field replacement of the device.

o
| Bg_
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€] . 91 -0
205 _| O 1 (7.62) _ @ [_ (125 492 4 9 ls ‘ 7.62)
807 Qg + 300 T loe .4f2 ;?11: A 300
o (e]e) © © |4 { Kapel -
o _ @ 3597
o i LEE A
o LIO-SH Dia Typ 1(1.251 Typ (1.25) T J \13x (0.8) .. (1.0) Dia
9 020 049 oa9 .0317.039
39
1547 T
(23.0) (6.7) ] L 127 | |25 2.5) (12.7)
906 264 .500 .098 098 =~ 500
AT9704-065E Socket for Standard RGB SMARTSWITCH™
Materials:
Base - Glass Fiber Reinforced PBT
Terminals - Brass/Beryllium Copper
® The socket permits the RGB SMARTSWITCH™ to be plugged in after automated processing.
® Use of the socket enables easy field replacement of the device.
3
o o
% o o[ Jes| | o
s _| 9o 1 7621 _ . |e® | a7 1375 4 el | e
807 @] .300 ® 541 541 —47 .300
09 o i g |4 690 b
03 ,« °e 1, B %7
S | 1.25)T 14 (0.8) _(1.0) Dia
3.9 1[0 5) DiaTyp | ‘ 54 " o P 0317039
15470 T 020 | L
230 Li67 ] 127 .25 25_| ._n27)
Kis 264 L—zp -2 098 500
AT9704-065F Socket for Compact SMARTSWITCH™ (All Models)
Materials:
Base - Glass Fiber Reinforced PBT
Terminals - Brass/Beryllium Copper
e The socket permits the Compact SMARTSWITCH™ to be plugged in after automated processing.
® Use of the socket enables easy field replacement of the device.
o, ) &) &) o
o t——— = ‘
83 o e H ke
7.9 _ _ 1 7.62) _mo no) % 762
705 88 + 300 T ggf |, 433 o L%%ﬁ* T (.3?o]
o o L AT o7 l 20-14 I 1o
o 1] T 7177 31 -0
o o o
L S © o5 0iayp ° o] Loy 091 o (075I0ia
090 ' :
w2 | Jessl. | o 20| . |35
165 750 079 079 75
(18.9) (7.0 ] L 1615) | (6.15)
744 276 242 242

Note: AT9704-065F Socket may be used with the Compact High Resolution SMARTSWITCH™ by removing pins 3, 4, 11,12, 13 and 14.
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Optional Accessories
" OPTIONAL ACCESSORIES

AT9704-085K Socket for High Resolution SMARTSWITCH™ < NETV
Materials:

Base - Glass Fiber Reinforced PBT
Terminals - Brass/Beryllium Copper

® The socket permits the SMARTSWITCH™ to be plugged in after automated processing.

® Use of the socket enables easy field replacement of the device.
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AT9704-085L Socket for OLED SMARTSWITCH™ == NETV
Materials:
Base - Glass Fiber Reinforced PBT
Terminals - Brass/Beryllium Copper
* The socket permits the OLED SMARTSWITCH™ to be plugged in after automated processing.
* Use of the socket enables easy field replacement of the device.
o} o} (€] (©]
9 o cofe ool 54
o G i ¥ % i
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AT9704-085M Socket for OLED SMARTDISPLAY™ <@ NE TV
Materials:
Base - Glass Fiber Reinforced PBT
Terminals - Brass/Beryllium Copper
* The socket permits the OLED SMARTDISPLAY™ to be plugged in after automated processing.
® Use of the socket enables easy field replacement of the device.
s
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NKK Development Tools

PROGRAMMING TOOLS

NKK Switches has a variety of development tools for the SMARTSWITCH line. These helpful tools are available on
CD or downloaded from www.nkksmartswitch.com.

In addition to standard configurations, NKK Switches can provide custom solutions for the most complex design
challenges. Contact the factory for information and support regarding your custom applications.

" DEVELOPMENT KITS

These Development Kits provide a full set of tools for designs using one or two switches. The kits enable rapid
profotype designs so that feedback is easily obtained. Each of NKK's IS Development Kits have been designed to
facilitate the creation, testing and displaying of images with software downloaded from www.nkksmartswitch.com.
Click on "Download Software."

Standard RGB Compact
Switch Kit
IS-DEV KIT-4

OLED Switch Kit
IS-DEV KIT-7 '

High Resolution
Switch Kit |
IS-DEV KIT-6

Standard RGB
Switch Kit '
IS-DEV KIT-5

Notes: 1. 1S Development Kits 4, 5 and 6 use same on-board controller

. IS Development Kits come with serial cable and power supply

N =

One Switch System
1S-S0108

Display Development Kit Two Switch Development Kit
IS-DEV KIT-1 IS-DEV KIT-2
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Development Tools
" DEMONSTRATION KITS

IS Demonstration Kits may be used to display as many as 64 bitmaps
created via the user's PC with a USB, or serial interface via software.
Once downloaded, the bitmaps may be displayed and advanced by ‘
employing the address control lines without use of a PC. Kit for Standard

SMARTSWITCH
The Dem Kits may be incorporated info the user's end product, as the IS-DEM KIT-1
PCB design allows for standoffs.

The LCD module is inferchangeable to meet the user's specific color
application. 3
IS Dem Kits are available for single or bicolor switch designs for gll\:\LORrTSDtIng"‘LJX;d
the SMARTSWITCH or SMARTDISPLAY. The kits are equipped IS-DEM KIT-2

with corresponding support hardware and operating manuals.
The various kits, multiple options, and software downloads are
just a few of the tools featured at www.nkksmartswitch.com.

Battery Box for
Standard SMARTSWITCH

AT9946

The battery box is a valuable tool in final download of bitmaps.
It allows for portability to test anywhere in the field.

"CONTROLLERS

Our full line of modules aids in designing numerous
system requirements, including controllers that drive
as many as 16 switches. These solutions include the
following benefits:

* Reduction of time to create designs
e Conservation of development resources Controller for
Standard SMARTSWITCH

o Fully programmable utilizing NKK's software
Y prod 9 1S-C1603

"LOGIC BOARDS

NKK has a logic board design to meet your needs,
including those which support multiple switch
configurations. Contact us with your configuration

challenges and our engineers will assist you. Logic Board for Single or Bicolor

Standard SMARTSWITCH
1S-L0103-C

Logic Board for
OLED SMARTSWITCH

IS-L02L1 Logic Board for

or for High Resolution Single or Bicolor Logic Board for Single or Bicolor
SMARTSWITCH Standard SMARTSWITCH Standard SMARTSWITCH
IS-L02A1 1S-L0301-C 1S-L0401-C
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NKK Handling & Storage

"PRECAUTIONS FOR HANDLING & STORAGE OF OLED DEVICES AN Ao
ELECTROSTATIC

AZA SENSTIVE DEVICES

Handling

1. The IS Series OLED devices are electrostatic sensitive. To avoid damage to IC, do not touch terminals unless
properly isolated from static electricity.

2. Signal input under conditions not recommended may cause damage to the OLED unit or deterioration of the
display. Follow directions regarding supply sequences of power and signal voltages.

If the OLED panel is broken, avoid touching the contents. Wash off any contact to the skin or clothing.
Limit operating force to switch keytop to 100.0N maximum, as excessive pressure may damage the OLED.

For OLED display, it is necessary for bracket legs to be Grounded.

R

Recommended soldering time and temperature limits for OLED switch or display:
11 seconds maximum @ 270°C maximum; avoid temperatures exceeding 80°C at the OLED.

N

The IS series OLED devices are not process sealed.

8. Pixels acquire diminished brightness over time and use, and those most frequently habituated have greater
reduction of brightness than those less used. To minimize this difference, operate OLED unit so that all pixels
are used as consistently as possible.

9. For switch, clean cap surface with dry cloth. If further cleaning is needed, wipe with dampened cloth using
neutral cleanser and dry with clean cloth. Do not use organic solvent. For display, avoid contact with any
flux or detergent. If any liquids spill on display surface, immediately wipe with soft absorbent cloth.

Storage
1. Store in original container and away from direct sunlight.
2. Keep away from static electricity.

3. Avoid extreme temperatures, high humidity, gaseous substances, and all forms of chemical contamination.

ELECTROSTATIC

AL SENSITIVE DEVICES

Handling

—

. The IS Series devices are electrostatic sensitive.

2. Limit operating force to keytop to 100.0N maximum, as excessive pressure may damage the LCD device.
3. The IS series devices are not process sealed.
4

. If the LCD is accidentally broken, avoid contact with the liquid and wash off any liquid spills to the skin or
clothing.

[6,]

. Clean cap surface with dry cloth. If further cleaning is needed, wipe with dampened cloth using neutral
cleanser and dry with clean cloth. Do not use organic solvent.

6. Recommended soldering time and temperature limits: 5 seconds maximum @ 270°C maximum
7. Do not exceed 60°C at the LCD level.

Storage
1. Store in original container and away from direct sunlight.
2. Keep away from static electricity.

3. Avoid extreme temperatures, high humidity, gaseous substances, and all forms of chemical contamination.
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There are virtually endless applications

for the SMARTSWITCH™. The IS Series
programmable devices can be used alone or
in conjunction with electromechanical switches.
Complex switching can be attained when the
switches are grouped together to facilitate
unlimited functions.

Typical Markets Include:

Industrial Controls Medical

Broadcasting Military

Telecommunications Financial
Simulation Instrumentation




