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Coni'eni's SmartSwitch™

<«NEW QOLED Pushbutton ... E4

Switch with 64 x 48 Programmable Color Display
Video Capability; 180° Viewing Angle; High Contrast

<«=NEW OLED Display ...................... E/

52 x 36 Programmable Color Display
Video Capability; 180° Viewing Angle; High Contrast

Switch with 96 x 64 Programmable Display
White Monochrome OLED Display; 180° Viewing Angle; IP64

«=NEW |CD 64 x 32 Pushbutton......................... E1/

Switch with Programmable Display
RGB 64 Colors; Long Life LCD; up to 4 Lines with 10 Characters Each

«NEW |CD 64 x 32 Display........................ E20

Programmable Display
RGB 64 Colors; Long Life LCD; up to 4 Lines with 10 Characters Each

«=NEW |CD 64 x 32 Compact Pushbutton ........... E24

Switch with Programmable Display; 28% Smaller than Standard Size
RGB 64 Colors; Long Life LCD; up to 4 Lines with 10 Characters Each
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smartswitch® Contents

LCD 36 x 24 Pushbutton........................ E2Q

Switch with Programmable Display
Single, Bicolor or RGB Backlight; up to 3 Lines with é Characters Each

LCD 36 x 24 Display............................. E36

Programmable Display
Single, Bicolor or RGB Backlight; up to 3 Lines with é Characters Each

LCD 36 x 24 Compact Pushbutton ........... E42

Switch with Programmable Display; 28% Smaller than Standard Size
Single, Bicolor or RGB Backlight; up to 3 Lines with é Characters Each

ACCESSONES ... E4/
Enhance Your Applications

Development Tools & Support

NKK provides numerous development tools to get any SmartSwitch
project started easily. Please visit our web site or contact a sales
representative.
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SmCI rtSWitChTM NEw == OLED Pushbutton & Display

DISTINCTIVE CHARACTERISTICS

Organic LED technology

Life 30,000 hours @ 100cd/m? (based on 40% pixels on) or

60,000 hours @ 50cd/m? (based on 40% pixels on)

Power consumption only 3.8mA (30% less than previous product)
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 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 pushbuttons)
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

E4
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SmartSwitch”

SWITCH PART NUMBER & DESCRIPTION

2, Jmmuon
~ ELECTROSTATI
M SENSITIVE DEVICES

Part Number Switch Description OLED Pixel Format
SPST, Momentary ON Color OLED .
ISC15ANP4 Gold Contacts Display Module S4RGE x 48 Pixels
Straight PC Terminals 65,536 Colors
SWITCH SPECIFICATIONS
Circuit SPST normally open
oot 0@ O
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 (1 6bih 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 (Display) 28,888 tours @ 100cd/r;’12 (based on 400% pixels ON)
, ours @ 50cd/m? (based on 40% pixels ON)
Absolute Maximum Ratings Recommended Operating Conditions
ltems Symbols Ratings ltems Symbols Minimum  Typical =~ Maximum
S v, owewo SRR o ae s
Supply Voltage for Drive Vee -0.0V to +19.0V Supply Voltage for Drive Vee 15.0V 16.0V 17.0vV
Input Voltage \ -0.3V to Vpp +0.3V Input High Level Voltage Viu 0.8 x Vpp — —
Input Low Level Voltage Vi — — 0.2 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 A ) White
*Drive System Power Current lca  — 3.8mA 4.6mA Luminosity 75 100 125 cd/m (All pixels on)
All-Pixels-On Mode White Color (x) 0.26 0.30 0.34 —
*Logic/IF System Power Current oo — 0.16mA 0.19mA Coordinate (y) 0.32 037 042 —
Sleep Mod Red Color (x) 0.63 0.67  0.71 —
**‘Ia;‘itle g)’seiem Power Current o — = 10pA Coordinate bl 025 L
Green Color (x) 0.19 023 027 —
Sleep Mode | . o 10uA Coordinate ly) 0.61 0.65 0.69 —
**Logic/IF System Power Current °°? b Blue Color x)  0.10 014 0.18 —
* All pixels shall be turned on with the maximum level gray scale Coordinate ly) 0.14 0.20 0.26 —
** All pixels shall be turned off (while chip is operating) Contrast Ratio 100 — — —

NI<I<
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NEW == OLED Pushbutton

SWITCH BLOCK DIAGRAM & PIN CONFIGURATIONS

Color OLED Panel
64RGB x 48
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Pin No. Symbol Name Function
@ SW Terminal of Switch Normally open
@ SW Terminal of Switch Normally open
@ Voo Power Power source for |ogic circuit
@ SS 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

TYPICAL SWITCH DIMENSIONS

Terminal numbers are not on the switch.
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OLED Display <=nNEW

SmartSwitch”

A ATTENTION
DISPLAY PART NUMBER & DESCRIPTION Lo e
Part Number Display Description OLED Pixel Format
Color OLED .
ISCO1P Straight PC Terminals Display Module HSZRGthI36vP|>:§|SI
65.536 Colors orizontal x Vertica

OLED SPECIFICATIONS
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 (Display)

30,000 hours @ 100cd/m? (based on 40% pixels ON)
60,000 hours @ 50cd/m? (based on 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 0.3Y o +4.0V Logic/Interface Voo 249 2.8Y 3.5v
Supply Voltage for Drive V. 0.0V to +19.0V Supply Voltage for Drive ~ Vec  15.0V 16.0v 17.0v
Input High Level Voltage \Y 0.8xV, — —
Input Voltage Vi 0.3V to Vpp +0.3V PO 9 " >
Input Low Level Voltage Vi — — 0.2 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
. —— White
All-Pixels-On Mode o Luminosity 75 100 125  cd/m? .
*Drive System Power Current lea 2.4mA  2.9mA (All pixels on)
White Color | ) 025 029 033 —
All-Pixels-On Mode Coordinate y) 0.3 036 041 —
*Logic/IF System Power Current loor = 0.15mA 0.18mA Y
Red Color ( 063 067 071 —
Sleep Mode e —  —  10pA Coordinate | () 029 033 037 —
**Drive System Power Current cc2
Greon Color | ) 019 023 027 —
Sleep Mode | LA Coordinate | () 040 064 068 —
**Logic/IF System Power Current °2 b
gic/IF Sy Blue Color ( 010 014 018 —
*All pixels shall be turned on with the maximum level gray scale Coordinate (y) 0.14 0.20 0.2¢6 —

**All pixels shall be turned off (while chip is operating)

Contrast Ratio 100 — — _

NI<I<
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NEw-==» OLED Display

DISPLAY BLOCK DIAGRAM &

PIN CONFIGURATIONS

Color OLED Panel
52RGB x 36
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Pin No. Symbol Name Function

@ Voo Power Power source for logic circuit

@ SS 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.

@ 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

Accessories Indicators Touch Tilt Tactiles

Supplement

TYPICAL DISPLAY DIMENSIONS

Terminal numbers are not on the switch.
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OLED Pushbutton & Display <=nNEW

SmartSwitch”

TIMING SPECIFICATIONS FOR SWITCH & DISPLAY

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

—tAH—|

—tCSH—|

H

— tDHW

mam

[—tcLKL

BODBOOT

ltems Symbols Minimum  Typical Maximum
Clock Cycle Time teycle 150ns - - D/C }{:
D/C Setup Time tAs 40ns — — L ias-
D/C Hold Time tAH 40ns — — = \FCSS.
— |
SS Setup Time tcss 75ns — —
fCLK]
SS Hold Time tCSH 60ns — — sck
Write Data Setup Time tDsSw 40ns — — =
Write Data Hold Time tDHW 40ns — — fosw—
/-
o7
SCK Low Time fckL  75ns — — o
SCK High Time tCLKH 75ns — —
SCK Rise Time tR — — 15ns
SCK Fall Time tF — — 15ns
STATE TRANSITION
@: Initialization
State 0 (D: Power ON, (7): Initialization State 1
Power OFF Display OFF
(Vce, Vob OFF) (2): Power OFF (Sleep Mode)

(8): Changing the Display

@: Display ON

(4): Display OFF

State 2
Display ON

(8): Changing the Display

Power ON/OFF Sequence

State . Changing the
Number State Display Sleep  Vcc Voo Bl
Initialization Setting
0 Power OFF | OFF OFF | OFF Disable Siate |
State 0 Power ON Power OFF State 0
1 | Display OFF | OFF | ON | ON | ON | Enable —Slate 2
«} I—Minimum Ops } } —I F Minimum Ops
2 Display ON | ON | OFF | ON | ON Enable Ly ! ! —
| |
Voo v /] 3 A
P! I I ! I
State Transition Transition Index bl I—Reset low pulse width Trw | |
Pl , (minimurn 3ps) | ! |
o ‘ ‘ |
O, Power ON Res voriz 1\ /] O\ frorne
| |
@ Power OFF Refer to i i | i i | i
| P | 0.
® Display ON "Power ON/OFF Sequence" i i | i Miniim 3us } lkm'h'mum Ous
P! \/ I AN I
v, B B — | | I,
@ Display OFF e — 4 L | R
| Voo level (dife to ESD protection |
@ Initialization | Initialize Setting of Command/Data D/C ! circuit between Voo and Ved !
SS Y Lo Voin
Image Rewriting Send Display Data sck L orHi-z >< | Hoor't >< L or "Hi-z
SDI 1 1 1
Display Settings Dimmer, Scroll, etc.

Note: Refer to Application Notes on web site.

www.nkk.com
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qu rtSWii'ChTM NEw == OLED Pushbutton & Display

PRECAUTIONS FOR HANDLING & STORAGE OF OLED DEVICES I o

AV 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.

e

Recommended soldering time and temperature limits for OLED switch or display:
Wave Soldering: see Profile A in Supplement section.

Manual Soldering: see Profile A in Supplement section.

Avoid temperatures exceeding 80°C at the OLED.

7. 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.

E10
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OLED Rocker €=NEW

SmartSwitch”

DISTINCTIVE CHARACTERISTICS

e Organic LED technology in display rocker (patent pending)

* Multifunction programmable device: select with rocker, push for activation

* Replaces multiple switches and displays with one device in a small package

* Broad display aids in navigation, both forward and reverse and up and down, in structured menus

* Wide viewing angle of 180° and large 0.92” display with exceptional contrast

e Conforms to IP64 of IEC60529 Standards on panel surface; dust tight construction of switch prevents
entry of dust and improves contact reliability

e Commands and data supplied via serial communications protocol (SPI)
* Long life OLED with 52,000 hours at 30% illumination

¢ High reliability and long mechanical and electrical life of one million actuations minimum
9 9

e Stylish black housing design with matte finish complements any application

Monochrome OLED featuring sharp contrast and
high resolution with 96 x 64 pixels

Panel mount with easy, snap-in installation

Short 14.6mm (.575") behind-panel height

for compact spaces

Actual Size

SMARTSWITCH PART NUMBER & DESCRIPTION

Part Number Description
OLED Rocker Switch: SP3T Switch
ISTSWWC1W Rocker (ON) (ON) (ON)
Pushbutton Normally OFF
NI<I<
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NEW = OLED Rocker

SWITCH SPECIFICATIONS

Circuit

Single Pole Three Throw (Momentary)

Contact Position

Top Center

Bott

om

Normal Down Normal Down

Normal

Down

OFF (ON) 9-12 OFF (ON) 10-12

OFF

(ON) 11-12

Electrical Capacity (Resistive Load)

3VA maximum DC

Contact Resistance

200 milliohms maximum

Insulation Resistance

500 megohms minimum @ 250V DC

Dielectric Strength

250V AC for 1 minute minimum

Electrostatic Resisting Pressure

15kV minimum

Mechanical Endurance

1,000,000 operations minimum

Electrical Endurance

1,000,000 operations minimum

Operating Force

5+2 Newtons at center of cap; 3.7 1.7 Newtons at top and bottom

Total Travel

1.3£0.5mm (.0517+.020") at center of cap; 1.8+£0.6mm (.71”+.024") at top and bottom

OLED SPECIFICATIONS

Characteristics of Display

Display Device Single color OLED display

Display Mode Passive matrix

Pixel Format 96 x 64 pixels (horizontal x vertical)

Pixel Size 0.16mm x 0.177mm (horizontal x vertical)
Interface Serial (SPI) interface

Color White/Black (normally White)

Splash & Dust Proof

Conforms to IPé4 of IEC60529 standards on panel surface

Operating Temperature Range

-20°C ~ +70°C (-4°F ~ +158°F)

Storage Temperature Range

-25°C ~ +80°C (-13°F ~ +176°F)

Operating Life Time (Display)

52,000 hours (30% brightness); 15,600 hours (100% brightness)

Absolute Maximum Ratings (Temperature at 25°C)

Recommended Operating Conditions

Current Consumption
(Temperature at 25°C, VDDA = 2.8V, VAH= 15.0V)

ltems Symbols Ratings ltems Symbols Minimum  Typical =~ Maximum
ﬁgfg%!;':;;ﬂ: for VDDA 0.3V +3.6V ﬁ;‘:%ﬁ:ﬂ‘;ﬂ: for VDDA 27V 28V 2.9V
Supply Voltage for Drive ~ VAH -0.3V to +18.0V Supply Voltage for Drive ~ VAH 14.5V 15.0V 15.5V
Input Voltage Vin -0.3V to VDDA +0.3V Input High Level Voltage Vi 075xVDDA  — VDDA
Input Low Level Voltage Vi 0.0 —  0.25V x VDDA

Optical Characteristics

ltems Symbols Min Typical Max (Temperature at 25°C, Initial Value: depends on initial setting)

All-Pixels-On Mode I — 11.0mA 13.2mA ltems Minimum Typical Maximum
*Drive System Power Current H ) ) A o o 5y

Dialen Brightness 75 cd/m? 100 cd/m? 125 cd/m?
All-Pixels-On Mode oy — 0.58mA 0.72mA

ogic/IF System Power Current o N (x) *] 0.310 *1
Sleep Mode romaticity . .
**Drive System Power Current e — = 10pA y) ! 0.320 !
Sleep Mode ey —  — 10pA Contrast 100 — —

**Logic/IF System Power Current

* All pixels shall be turned on with the maximum level gray scale
** All pixels shall be turned off (while chip is operating)

* Chromaticity range is the area of the ellipse. (See Chromaticity Diagram

next page) The ellipse passes through points A, B, C and D and

designates the center of each side of the quadrangle.

E12
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OLED Rocker €=NEW

SmartSwitch”

Chromaticity Diagram

Point Chromaticity X Chromaticity Y

A 0.3441 0.3663

B 0.2983 0.3384

C 0.2799 0.2881

D 0.3257 0.3160
TIMING SPECIFICATIONS
AC Characteristics
(Temperature at =20°C ~ +70°C), VDDA = 2.8V, VAH = 16V

ltems Symbols Minimum Typical Maximum

Clock Cycle Time teycle 100ns — —
AO Setup Time tswbs 65ns — —
A0 Hold Time tSWDH 35ns — —
XCS Setup Time tcws 65ns — —
XCS Hold Time tCWH 95ns — —
High Level XCS Pulse Width  tcseH *10ns — —
Write Data Setup Time twDTS 10ns — —
Write Data Hold Time twDTH 20ns — —
SCL Low Time tscLL 45ns — —
SCL High Time tsCLH 45ns — —
SCL Rise Time tr — — 15ns
SCL Fall Time t — — 15ns

* Requires more than 100ns after resetting software

BLOCK DIAGRAM & PIN CONFIGURATIONS

IST8WWC1W

Pin No. Symbol

Name

0.39
0.38
0.37

0.36 PZan
17 /
/

0.35
0.34 B
0.33
0.32 : [
0.31 <

0.30 K /|
0.29 | 2
0.28 -
0.27
0.26

Chromaticity Y

0.25
0.25 0.27 029 031 033 035 037
Chromaticity X

A0 ]iﬁ ﬁ§<

~ltswpsq- [-1SWDH-|

~tcws|- - tCWH |
! -licserl-
tR— SClHqcyde«
NV VAVAVAVAVAVAY Sa
=

—tscLL

twoTs fWDTH

S| | o7 | De D5><D4><D3><D2><D1 DO

Black & White OLED Panel
| 96 x 64 |

SEG1...SEG96 COMI...COM64

e ———

| :—|Segmem Driverl |Common Driverl | |
VDDA (D——l | | /I/OLEDDriver”
.—— ith Cont
VAH ® : Light Decoder I with Confrofer
| I [Displ Oscillator | | |
@ play Control| |- -2Z2=22
e | 'M Tming | ||
® | Control |
S_CL | [Graphic Display| |
X @] || Data RAM |
5|@_.| 11128 x 64 x 1 Bit | |
AO (:)—* | — - |
||I/FC|rcunBIock|:>| Register | | |
e e e e o — — — — — -
VSS ®_Ln‘7
| ! 9) SW1
SW_COM I 0 SW2
I________, 1D SW3
Function

VDDA
XRES
XCs
A0

SCL
SI
VSS
VAH

SwW2
SW3
SW_COM

Logic Type Power Source
Reset

Chip Select

Address

Serial Clock

Serial Data Input
Ground

Drive Type Power Source
Switch Terminal 1

Switch Terminal 2

Switch Terminal 3

Switch Common Terminal

Terminal to initialize IC built-in logic; initializes with low level
Slave select for SPI. This line is active low.

Terminal fo input control signals of command/parameter

Set low at time of command input and high level at the time
of parameter input.

Read command/parameter at time of SCL signal standing up
Terminal to input command/parameter by SPI

N/O
N/O
N/O

N BEEPENPE EEEO

J

n
E
n
I
m
n
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E

SmartSwitch”

NEW = OLED Rocker

SMARTSWITCH TYPICAL DIMENSIONS

-
‘ T 1/ VDDA X075V T\[ 1 Trw iminimum 1ps)
XRES "L (VDDA x 0.25W 41 | PR !

L 218 (35.4)
|S>§<ee| Detail o (AL p— e
\ 754
\ |
\ % || :
1 _ — —
f
38.8) L/ 13.22) ‘
1528 _ 4 _ 520 35.1) _ 146.7)
50.7) (15.3) 1382 1.839 - -
1.996 { 602
‘ =
- = =
/ — E—
J | 038) ‘
NKK P/N .0
is Si 031
This Side (38'6) eol ||
1.205 079
(37.9) ,J (5.6) (14.6) | (34.9)
1492 220 575 1374
|
016 Typ,, . . .[0.04Typ - .
0063 ’H 0016 - Panel Thickness Range
, :
|:||:| . (48.6)
o n — 4F —
0.177)Typ DD = 039~ .157 1913
-00[3003” }:= 00 @ 1k (1.0mm ~ 4.0mm)
0012 — @/
Pixel Detail Terminal Connector Detail
|
(35.4)
1394
Power ON/OFF Sequence
State 0
(VAZ(,)\\//VSI;)AOFOFFF) Initialization Sening\
‘State o‘ Power ON ‘ S'mfsu':s";'e 3l ‘ Power OFF ‘ State 0 ‘
@: Power OFF @): Power OFF (D): Power ON, Initialization ‘ T o ‘ [
(®: Initialization : ' ! L ! !
O 2.5V 4 i i i L 2.5V
_ ' o o !
State 3 (©: VAHON State 1 (®: Display ON State 2 VDDA _ov_/i |1 boling ime onostilotn |
P S Display OFF Disolay ON Reset low pulse width b | ! ,
ower Saver - _ play -— ispiay Trw (minimpm Tus) — L | —I —Resel low pulse width
Mode (5): VAH OFF (Sleep Mode) | (4): Display OFF T ‘
I
I

(9): Changing the Display (9): Changing the Display

(9): Changing the Display

Minimum Opus—i

I— Completion time of reset Tr (inimum 0.1ps)

VAH voltage: 1s (reference)

W?tiiing‘t%me Io ?Iubiliz? VAH 4} ?w 1 VAH Level 1 *i }%Waiﬁng time to stabilize
h : voliage: r\l;z'—r‘e ere(;l\je i } i i A? ik Minimom Ous
Ni':‘{,eer Staie DISPICIY Sleep VAH VDDA tﬁe aDr;ngl)rl‘agy Ai I— Maximum 100r:ns 1 a; i» Maximum 100ms
XCS } 1 ! “H" or “L" } ! }
0 Power OFF | OFF — OFF | OFF Disable i : !
1 |Display OFF | OFF | ON | ON | ON | Enable w vV e or \
2 Display ON | ON | OFF | ON | ON Enable scus iz }\ P \:
3 Power Saver| OFF | ON | OFF | ON Enable ‘ ‘
E14 www.nkk.com



OLED Rocker €=NEW

SmartSwitch”

STATE TRANSITION (CONTINUED)

T State ./ nsition Reference or Setting Procedure
ransition
Refer to "Power ON/OFF Sequence"
@ Power ON o .
—> Refer to "Initialization Setting"
Power OFF Refer to "Power ON/OFF Sequence"
(®  Display ON Refer to
@  Display OFF "Display ON/OFF Sequence"
®  VAHOFF
Wait until VAH becomes stable
(®  VAHON
@  Power OFF Refer to "Power ON/OFF Sequence"
Initialization Refer to "Initialization Setting"
Image .
. o 96 x 64 Image Data Sending
® Display  |Rewriting
Change Display | Dimmer/Screen Saver/Indication
Settings 180° Reversal

INITIALIZITION SETTING

Display ON/OFF Sequence

‘Stute 2 ‘DigF;'FGV‘ State 1 ‘VAH OFF‘ State 3 ‘VAH ON‘ State 1 ‘D‘%F;J‘GY‘ State 2 ‘

2.8V
VDDA
| |
Display | OFF }
=l }* Minimum 10ms —
! ON P
| |
Standby OFF | Waiting time to stabilize VAH |
4‘7‘ voltage: Ims (Reference) *} ! |
I == Minimum Ops | —! !
15V ro i [ ! !
VAH o | |
| | |

oV

I~ Minimum Ops

— Minimum Ops

Command Parameter

Command Parameter

Command Name Add emarks Command Name Add Remarks
ress (1 or 2Byte) ress (1 or 2Byte)
Software Reset 01 X Axis Reading Start Address 38 00 Note 1
Dot Matrix Display ON/OFF 02 00 Note 1 Y Axis Reading Start Address 39 00 Note 1
Read/Write Operation Wetting 07 00 Note 1 Reserved 9 48 03 Note 2
Display Direction Set Command 09 00 Note 1 Screen Saver Event Timer Seffing 3 00 R
d ote 1
Reserved 1 10 03 Note 2 Comman
Reserved 2 12 63 Note 2 Screen Saver Event Timer Setting c4 00 Note 1
Command
Reserved 3 13 00 Note 2
- Disol &b One Time, Repeat or Direction cc 00 Nofe 1
Dot Matrix Display Standby ON/OFF 14 00 Sefting for Screen Saver ote
Reserved 4 16 00 Note 2 Start/Stop Setting for Screen Saver (@) 00 Note 1
Reserved 5 17 00 Nofes 142 System Clock Division Ratio Sefting DO 80 Note 2
Reserved 6 18 09 Note 2 - -
Setting the STBY Pin D2 00 Notes 1 & 2
Reserved 7 1A 04 Notes 1 & 2
DACA Setting D4 00 Note 2
Reserved 8 1C 00 Notes 1 & 2
- . DACB Setting D5 00 Note 2
Graphic Memory Writing Direction 1D 00 Note 1
DACC Setti Dé 00 Note 2
Setting Column Output Range 30 005F Note 1 =ning o
Setting Row Output Range 32 003F | Note DACD Setting b7 00 Note 2
X Axis Reading/Writing Start Point 34 00 Note 1 Reserved 10 b? 00 Notes 1 &2
X Axis Reading/Writing End Point 35 0B Note 1 Dimmer Sefting DB OF Note 1
Y Axis Reading/WritingStart Point 36 00 Note 1 Reserved 11 DD 88 Note 2
Y Axis Reading/Writing End Point 37 3F Note 1 Image Writing 08 Image data
Notes: 1. Same as default value Notes: 1. Same as default value
2. Do not change setting value 2. Do not change setting value
SWITCHES www.nkk.com E15
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qurtSWitChTM NEw =% OLED Rocker

ACCESSORIES

AT715 Cable for Connection

‘ (500.0) 539
' 19.685

PRECAUTIONS FOR HANDLING & STORAGE

Handling $aa FiEcrRosTATIC
1.

A ATTENTION

ENSITIVE DEVICES

OLED devices are electrostatic sensitive.

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

3. If the OLED panel is broken, avoid touching the contents. Wash off in case of contact to the skin or clothing.

4. Limit operating force to 100.0N maximum, as excessive pressure may damage the display.

5. Under certain actuation conditions, one side of the rocker and the center switch can both send actuation signals.

6. 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.

7. Clean actuator 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.

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.

Panel Mounﬁng Incorrect Correct

S~ T A ~— T A
Before snapping a switch into the panel, align the »
gasket evenly under the bezel of the switch.
O O O O

hen mounting int nel | | pressur
Wi e ov 9 ° C' panel, apply equal pressure Gasket position must be even with no gaps beneath bezel  Gasket secure and flush against bezel
to sides of bezel and insert parallel to the panel.

After mounting, be sure there are no gaps between switch and panel. Lightly push into panel. Iyl Iy
After installing into panel, do not apply excessive force.

Aﬂgr pane| msto”o‘hon and wiring Is completed, do not apply force horlzonto"y or O O
vertically from behind panel.

Behind the panel, cut area should be squared. If front of panel is painted, do not allow any paint
to collect in corners of cutout to prevent level mounting.

Avoid reinstalling a switch once it has been mounted into panel. This may cause deterioration of Sl
panel sealability. Clean Edges

E16
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LCD 64 x 32 Pushbutton & Display qu rI'SWi'l'ChTM

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
e 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
e Dual image VRAM for quick change of displayed images

e Distinct, long travel of 4.5mm (same as KPO1 Series)

* Low energy consumption

e 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

Display

www.nkk.com E17
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SmartSwitch”

LCD 64 x 32 Pushbutton

SWITCH PART NUMBER & DESCRIPTION

Part Number Switch Description LCD Mode LED Color
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 (Temperature at 25°C)

Recommended Operating Conditions (Temperature at 25°C)

Items 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 \Y -0.3V to Vpp +0.3V High Level Input Voltage V4 0.8 Vpp — -
Output Voltage Vo -0.3V to Vpp +0.3V Low Level Input Voltage Vi - - 0.2Vpp

. .. SPI Clock Frequenc f — — 8MH
Optical Characteristics (Temperature at 25°C) quency ScK z
Current Consumption Ibp **10mA - *** 50mA
ltems Symbols Min Typical Max
: ** 10mA: Backlighting LED is off

Contrast Ratio Cr - 3.0 - *** 50mA: Backlighting LEDs (Red, Green, Blue) are maximum brightness
Viewing Up &Down 6 — 90° —

Angle

(€r=>1.1) Right & Left ¢ — 90° —

E18
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LCD 64 x 32 Pushbutton

SmartSwitch”

SWITCH BLOCK DIAGRAM & PIN CONFIGURATIONS

S S
Ea § 3 3 64 x 32 Dot Matrix
5= 3 LCD Panel
@ H
LAt
£ § & segl....segbd
Segment Driver
{* Backlight LED
) | [ eabit —¢— Red
Display Controller Shift Register N
T T _@_ Green
RAM #1 | [RAM #2 —K— Blue
NC (9— 256Byte| |256Byte
s ®
IS15DBFPARGB sk @ spi LED Driver
RGB LED and sol (&)
Black and White LCD Mode spo (5)
Voo @74
GND ®__77|7
sw (D (2) sw
Pin No Symbol Name Function
@ SW Terminal of Switch Normally open
@ SW 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
(6) 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 SPI; line is active low
@ NC None No connection
150 Terminal numbers are not on the switch.
59
See
; i 14.38) (3.9) (18.0)
Pixel Detail ~— — - 154 Fi 709 4"
566 Standoff @D | Standoff @
— (0.6 Ty \)}_'_W/ 00T
f {.024 {'039 P
(13.5) ) ' 5 [—
531 . _s “J . . o ! (7.62) 1 160)
(2%]5]91 oy -y 16.0) 3% 236
' ‘uo.gu Tp 630
01 _
- -
| h See $10nd0ﬁ Standoff @ Standoff @
L_016.0 LDQ'G" 0.3)Typ__|_
630 .012
(23.13) 23.0) (3.4 _8.0)_|705)] |_ (20
o 1906 134 315278 079
_1020] A
Pixel Detail 008 Standoff Detail 0.2 Footprint . 080 _ 2x(08)_00)Dia
_ *(8,(5)02% Typ 008 ; 709 |
i : 1.25) nowp. © -—
0.27) |4 [0%9 039 )
010 Af;{‘leﬁ ?*’7
¥ = 1 [6.0) f ° ° + L (7.62)
hg% Dia : 7 oo | L3 60
: 7x108)_(1.0)Dia ‘ 630
Dimension A o———1
Standoff 1 = (2.7)  Standoff 2 = (2.3) \ _
(2 Ol (7 05),%(8.0)* 4x (1.3) Dia
— .106 .091 278" 315 051
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SmaritSwitch” LCD 64 x 32 Display

DISPLAY PART NUMBER & DESCRIPTION

Part Number Terminals LCD Mode LED Color

Black & White

FSTN Positive Red/Green/Blue

ISO1DBFRGB Straight PC

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 (Temperature at 25°C) Recommended Operating Conditions (Temperature at 25°C)
ltems Symbols Ratings Items 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 High Level Input Voltage V4 0.8 Vpp — —
Output Voltage Vo -0.3V to Vpp +0.3V Low Level Input Voltage Vi, — — 0.2Vpp
SPI Clock Frequency fscx — — 8MHz
Current Consumption loo ** 10mA - *** 50mA
Optical Characteristics (Temperature at 25°C) *+ 10mA: Backlighting LED is off
tems Symbols Min Typical Max *** 50mA: Backlighting LEDs (Red, Green, Blue) are maximum brightness
Contrast Ratio Cr — 3.0 —
Viewing Up&Down 0 - 90° —
Angle
(Cr>1.1) Right & Left ¢ — 90° —
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LCD 64 x 32 Display

SmartSwitch”

DISPLAY BLOCK DIAGRAM & PIN CONFIGURATIONS

Hqece

_l\
w

1815168y JIys

JaALIQ UOWWOD)

_l\
W

o
3 64 x 32 Dot Matrix
LCD Panel

o

(=}

3

@ segl...segb4

=~

Segment Driver

{* Backlight LED
. 64bit Red
Display Confroller  — g Register R Re
T T —K— Green
RAM #1 | [RAM #2 —K— Blue
256Byte| [256Byte
ISO1DBFRGB SCK %
RGB LED and S (2 )
LEDD
Black and White LCD Mode Do (3) P! e
Dl (4)
GND @——an
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

TYPICAL DISPLAY DIMENSIONS

Terminal numbers are not on the device.

_(139)
e 547
- 0ol n278) 03, . 04T
Pixel Detail ‘ 503 051 ‘ {.016 »
|
o o o
; Jlr é (0.5)Sq Typ‘
F) 020
10.7) 8.3) { P (68)
421 — + — 327 (10.6) i T @0 661
72l | Y 157
' -1
l l:; o o d
|
L _N44) 10.7)
567 028
L 78 -9 [3 o)
701 ~7390
L .l01g)
.007
_|-.(0.02) Typ
. ["-0008
0.24] i i i
024 | | Pixel Detail Footprint
T

kno.o)
3.1 ‘ -~ $[0 65]Typ
1227 H
1 Key
[—F
|
211 (14.7)
ol T 579
do o
(2.0 Tpr [©) f———
079 ‘F ‘

L0
079
‘ (15.0) ‘
591
E B
‘ 122
[ ‘ (20)
nes v l_ﬂ 14.7)
: I +° (40) 579
(20)Typj

4109) DIG/
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SmartSwitch”

LCD 64 x 32 Display

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
oo SCK SCK SCK
It S Mini Maxi — _ —] _ —] _
ems ymbols inimum aximum DI & - SDI &= ! SDI Ssjm
SPI_SS Set Up Time 5SS 10ns 51 s2 5 3
SPI_SS Hold Time thSS 10ns Clk 2 —€ [ < | < |
SCK SCK SCK
SPI_CLK Cycle teycCK 8MHz +— SDI S_Sj, +— SDI S_Sj” t— SDI S—S_J”
SPI_CLK Width thwCK 10ns 54 I5_5 56
s s s
SPI_DI Set Up Time <Dl 10ns CR3 = S S
SCK SCK SCK
SPI_DI Hold Time thDI 10ns +—1SDI S_Sj” +— SDI S—Sjﬂ +— SDI S_Sj,”
SPI_DO Delay Time tdDO 10ns 1S_7 1S_8 1S_9
DATA_] DATA_2 DATA_3

SPI Timing Chart (SS Using)

—1sSS —

s ]

SPI Timing Chart (SS Low Level Fixed)

SCK
SCK .
) SDI
SDI
SDO
SDO SDI and SCK shall be kept high when idle.
BITMAP
Segment
Common 123456738 CIIC ) cccoe 49 ¢ o 0 56 57 58 59 60 61 62 63 64
Byte8 Byte7 eooe Byte2 Bytel
COMI DO D1 D2 D3 D4 D5 Dé D7 DO e e ¢ D7 oo DO e o ¢ D7 DO D1 D2 D3 D4 D5 D6 D7
Byte16 Byte9
COM?2 DO D1 D2 D3 D4 D5 Dé D7 DO D1 D2 D3 D4 D5 D6 D7
o o o
. B .
Byte256 eoe LR Byte249
COM32 DO D1 D2 D3 D4 D5 Dé 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 o o o Byte255 Byte256
01010101 D7 D6 D5 D4 D3 D2 D1 DO D7 D6 e e e D1 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.

E22 www.nkk.com
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LCD 64 x 32 Display

SmartSwitch”

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)

e 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

e 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

e 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 previous page for details of bitmap data
LED (Backlight) Color Set
© d
omman : Data Remarks
Hex Binary
For each of RGB:
RRGGBBI11 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 =1/20 100=1/3
P11 (dark) 101 =1/2
0 x 41 01000001 e 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

www.nkk.com
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qu ri'SWitC hTM Compact LCD 64 x 32 Pushbutton

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

Actual Size

PART NUMBER & DESCRIPTION

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

E24
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Compact LCD 64 x 32 Pushbutton

SmartSwitch”

SWITCH SPECIFICATIONS

Circuit SPST normally open

LCD SPECIFICATIONS

Characteristics of Display

Electrical Capacity

(Resistive Load) 100mA @ 12V DC

Display Operafion Mode FSTN positive; background colors,

Contact Resistance 200 milliohms maximum @ 20mV 10mA

Insulation Resistance 100 megohms minimum @ 100V DC

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

125V AC for 1 minute minimum
1,000,000 operations minimum

Dielectric Strength

Mechanical Endurance

Electrical Endurance 1,000,000 operations minimum
1.7 £ 0.5 Newtons

1.8mm (.0717)

Operating Force

Total Travel

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

Pixel Format 64 x 32 pixels (horizontal x vertical)

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

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

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

Back|ig|1t LED RGB: red/green/b|ue

Absolute Maximum Ratings (Temperature at 25°C)

Items 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 0 - 90° _
(Cr>1.1) Right & Left ¢ - 90—

BLOCK DIAGRAM & PIN CONFIGURATIONS

*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 (Temperature at 25°C)

ltems Symbols  Min Typical Max
Supply Voltage Voo 4.9V 5.0V 5.1V
High Level Input Voltage V4 0.8 Vpp — —
Low Level Input Voltage V. — — 0.2Vpp
SPI Clock Frequency fscx — — 8MHz
Current Consumption Ioo **10mA — *** 50mA

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

Lwod

64 x 32 Dot Matrix

\E LCD Panel

Haze

41\
W

JajsiB6ay Yius
JBAIIQ UoWwWwIo)

zgwoy”

segl......seg64

Segment Driver
Backlight LED
64bit
Display Controller |—~| ] . | 4@7 Red
| Shift Register —— Green
gae
256Byte| [256Byte
s ®
sck (7) }
IS15DSBFP4RGB SDO (5)
RGB LED and 1
Black and White LCD Mode Yo @
GND @—7‘7
sw (D (2) sw
Pin No Symbol Name Function
@ SW Terminal of Switch Normally open
@ SW Terminal of Switch Normally open
@ GND Ground
o Vop 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 SPI; line is active low

J

n
E
n
I
m
n
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SmartSwitch”

Compact LCD 64 x 32 Pushbutton

TYPICAL SWITCH DIMENSIONS

See
P i . (130__
Pixel Detail 512
|
"
(18.0) _ + _(8.30) 10.7)
.709 327 A2
|
|._N2.78)
.503
(19.0)_|
748
019
.007
(0.24) Typ 1.10.02)Typ
009 ] |7[-0008

TIMING SPECIFICATIONS

§
(0.02) Ty
.0008 »

[T

]

Pixel Detail

SPI Characteristics (See Timing Diagram)

(Temperature at =15°C ~ +50°C and Vpp = 5.0V £ 2%)

Terminal numbers are not on the switch.

- (16.0)
.630

10.3)Typ_l . - (0.2)T
o P oo "
(0.6) Typ Standoff @D Standoff @
024 7 o
™, 039
o 1 1 i ' '
(7.62) ! . Py § Ep—
- - (15.0) .300 ‘ — 7150
| — .5l91 i | - »137
= ‘ L S $
|| 0.4)T L0.5)
| 016 s @ 059
\ Standoff @~ \-Standoff
o 22 See Standoff L6351 ] |20
087 Detail 250 079
L No8_. 22| | 132 11651
425 480 126 242
~A- - (16.0)
0.3) 6 10.75) Dia ‘ 630 j 2x10.9) Dia
0127 030 s Iy 035

(1.25) ,0'59J \ gf
SRR . Wt I 762
B0 yi=gei—T | 300 150
j 197 o9’ b0 s

Lo et | ]
Standoff Detal gl L ezl \eago.
Dimension A -5 - randless
Standoff 1 =(2.7)  Standoff 2 = (2.3)
.106 091 Footprint

Circuit Example

CLK_1 l I l
ltems Symbols Minimum  Maximum SCK SCK SCK
—sDl = —sDl —{S0 &
SPI_SS Set Up Time 1555 10ns g I ),
IS_1 IS_2 IS_3
SPI_SS Hold Time hSS 10ns ClK 2 —€—— S € |
SPI_CLK Cycle teycCK 8MHz SCK SCK SCK
+— SDI +—SDI = +— SDI
] SS j,, SS j,, SS 7,”
SPI_CLK Width thwCK 10ns o 55 4 5
SPI_DI Set Up Time 1sDI 10ns CLK_3 —¢€ I € I € |
SPI_DI Hold Time DI 10ns SCK Sk SeK
+— SDI 55 t+— SDI 55 +— SDI 55
; | |, )
SPI_DO Delay Time tdDO 10ns 5 58 55
DATA_1 DATA_2 DATA_3

SPI Timing Chart (SS Using)

SCK:V

SDI

SDO

SPI Timing Chart (SS Low Level Fixed)

SCK

SDI

SDO

SDI and SCK shall be kept high when idle.

E26
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Compact LCD 64 x 32 Pushbutton

SmartSwitch”

BITMAP
Segment
Common 12345678 Qeee b LR R 49 o o ¢ 56 57 58 59 60 61 62 63 64
Byte8 Byte7 oo Byte2 Bytel
COM1 DO D1 D2 D3 D4 D5 D6 D7 DO e e e D7 L DO e o 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
o . .
o . .
Byte256 coe IO Byte249

COM32 DO D1 D2 D3 D4 D5 Dé D7

DO D1 D2 D3 D4 D5 Dé D7

Transferring Display Data/Displaying LCD Command and Data Sequence

Command |

Data (256 Bytes)

0x55 Bytel

Byte2 o o o Byte255

Byte256

01010101 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.

COMMANDS & DATA

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

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

e 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

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'I 1 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
0x 41 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

NI<I<
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qu ri'SWii'C hTM Handling & Storage

PRECAUTIONS FOR HANDLING & STORAGE OF LCD 64 x 32 DEVICES

Handling A ATTENTION
X . . . > A ELECTROSTATIC
1. The IS Series devices are electrostatic sensitive. A SENSITIVE DEVICES

2
3.
4

7.

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

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

. 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.

. Recommended soldering time and temperature limits:

Wave Soldering: see Profile B in Supplement section.

Manual Soldering Switches: see Profile A in Supplement section.
Manual Soldering Display: see Profile B in Supplement section.
Do not exceed 60°C at the LCD level.

Storage

1
2
3

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

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

E28
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LCD 36 x 24 Pushbutton & Display qu rI'SWi'l'ChTM

DISTINCTIVE CHARACTERISTICS

Standard with Enhanced LED Illumination:
* Broad and even light diffusion
e Consistent backlighting

® Low energy consumption

Programmable LCD

Variety of LED Backlighting Colors

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

SWITCHES www.nkk.com
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SmartSwitch”

LCD 36 x 24 Pushbutton

STANDARD LED BACKLIGHTING

Part Number Switch Description LCD Mode LED Color
SPST
Momentary ON Yellow .
ISTSAACPACE 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
Yellow "
IS15ABCPACF STN Positive Red/Green
1S15ABCP4E Yellow Yellow
STN Positive
IS15ABCPAEF Yellow * Yellow/Green
STN Positive
SPST
Momentary ON Blue
ISTSABDPAE Gold Contacts STN Negative Yellow
Straight PC Terminals |
Blue *
IS15ABDPAEG STN Negative Yellow/Blue
IS15ABDP4B Blue White
STN Negative
Black & White .
IS15ABFP4B FSTN Positive White
* Simultaneous illumination of both colors achieves third color.
RGB LED BACKLIGHTING
Part Number Switch Description LCD Mode LED Color
SPST
IS15ABFPARGB Momentary ON Black & White * Red/Green/Blue

Gold Contacts
Straight PC Terminals

FSTN Positive

* 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

E30
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LCD 36 x 24 Pushbutton

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/b|ue

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 Voo 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
Ovutput Voltage Vo —-0.3V to Vpp +0.3V Driving Frequency frum %%mifgtiﬁ;ﬂ:fe —
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 \Y
Low Level Input Voltage Vi 0 0.3Vpp \
High Level Input Leakage Current I V= Voo 10 pA
Low Level Input Leakage Current I V, =0V -10 pA
High Level Output Voltage Von lon = ~500pA Vpp—=0.5 \Y
Low Level Output Voltage VoL lo, = 500pA 0.5 \Y
High Level Output Leakage Current lon 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 le fip=2.4kHz Vi(c=7.3V ~ 7.5V 500 2,000 pA

Timing Characteristics of LCD Drive IC

Timing Diagram

(Temperature at 0°C to 40°C and Vpp = 5.0V £10%) t town towe t
ltems Symbols Minimum Maximum —
Clock Operation Frequency fscr 6.0MHz seP _fltoso SdtDHD \—/_\— ______ /_\\_/_\_/—
Latch Pulse Frequency fio 50kHz ‘ ‘ R
Clock High Level Pulse Width ~ ty 70ns Din X ><: o :><*1 X*Z X
Clock Low Level Pulse Width tewt 70ns I teoo o
Data Setup Time tosp 45ns Dout :X r X >< . _>< X ><:
Data Hold Time toup 50ns tos, tor
Data Output Delay Time troo 25ns LP /*3
Latch Setup Time tost 50ns TR tLWH Lt
Latch Hold Time tont 50ns FLM / 1\
Latch High Level Width town 200ns B | tosr (F
FLM Setup Time fost S0ns *1 Last data on first line
FLM Hold Time fore 90ns *2 Beginning data on second line
SCP, LP Rise/Fall Time t/t 15ns

*3 Location of LP signal on first line

NI<I<
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SmartSwitch”

LCD 36 x 24 Pushbutton

BLOCK DIAGRAM & PIN CONFIGURATIONS FOR STANDARD OR SUPER BRIGHT LEDS

>,
SO SO Y
DSOS oS
SSosSocd
RS

-,
Do
PSS N <3
3223 >3
T,

1S15ABCPACF
Yellow LCD Mode

Single Color
Yellow
Bicolor
Single Color
White
Pin No.  Symbol Name
@ SW Terminal of Switch
@ SW Terminal of Switch
(3 BLLED()  Terminal of Backlight LED
@ Dout Data Output
@ FLM First Line Marker
@ LP Latch Pulse
@ SCP Serial Clock Pulse
Din Data Input
@ GND Ground
Voo Power
@ Vic Power
12 BLLED(+)  Terminal of Backlight LED
@ NC None
BL-LED (-) Terminal of Backlight LED
BL-LED (+) Terminal of Backlight LED

sois1B9y s A2

18ALIQ uowwo?)

0O

§ 36 x 24 Dot Matrix
T LCD Panel

o

o

3

IN segl . seg36

K 40bit Latch

ICK 40bit

D Shift Registerq

|
|
(- BLLED (+) 3 (3) BL-LED ()|
| —@NC
| |
! N (3) BL-LED ()"
| (2 BULED (+) :
: B (13 BL-LED (),
R |
) C"E?LTLEDE) 777777777777777777777777777777777 !
: 5 (3) BL-LED ()|
a3
__BLEDM
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 to 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

E32
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LCD 36 x 24 Pushbutton

SmartSwitch”

BLOCK DIAGRAM & PIN CONFIGURATIONS FOR RGB LEDS

»%’ Z o g 36 x 24 Dot Matrix
VLC EX §_ % _' LCD Panel
2V £ 2 )g
W § 8 N
. g
@ SCP |Timing Confro||——| Segment Driver
@ LP
IS15ABFP4RGB
. RGB LED Option and
@ Din Dout Black and White LCD Mode
. GND
Red (3) BL-LED ()
BL-LED Blue N
13 (+) ve (4) BL-LED ()
Green 4
B (14) BL-LED (-)
) SW 2) sw
Pin No.  Symbol Name Function

@ W Terminal of Switch Normally open

@ SW Terminal of Switch Normally open

(3 BLLED()  Terminal of Backlight LED  Cathode for red

@ BL-LED (-) Terminal of Backlight LED Cathode for blue

@ Dout Data Output 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.

@ 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
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SmartSwitch”

LCD 36 x 24 Pushbutton

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 le 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 le 30 20 mA
Reverse Voltage \'A 5.0 4.0 \Y
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.
e] p g

TYPICAL SWITCH DIMENSIONS WITH STANDARD OR SUPER BRIGHT LEDS

See Pixel Detail

14.01_,
Part No. 552
- |
f

13.5) F

531 n
(20.59)

Elll

|

. 0150
591

T
9.33) w
— 367 (10.8)
425

e

_(03615q
014
. 0031 Typ
001
[
|

Pixel Detail

See Standoff
/ Detail
| b
=
=
h ‘L(O.()]Typ
024
N Ltz.s» | lea
.098 126
L 05| 025 | |28
413 492 10
o .6
.024
03 |
a ‘ (0.75) Dia
030
T
— (1.8) Dia
__.on

to

Standoff Detail

v (12.5)

.700

i . j

N
~
3
Sl =2 [¢€l

L].QS] Typ
.049

(2.5)
.098

L0127 _
.500

Terminal numbers are not on the switch.

13 (0.8) _. (1.0) Dia

17.78)
\ 700 \ 031 7.039
—n
6:0 |

f ng 82 ]
S |k
K Py ] N
$os L[ 077
51 -0~ 1 .
\ 39704 7T 700
_ 3l
I
(1.25) Typ I
049 \Zx 0.9) Dia
035
Landless
2.5 | [.__027)
098 500
Footprint
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LCD 36 x 24 Pushbutton

SmartSwitch”

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 Ve 2.1 3.3 3.3 \Y
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 SWITCH DIMENSIONS WITH RGB LED
See Pixel Detail 50
Part No. — 130~ See Standoff
\ | / Detail
- =t
f
(13.5) =) ! o — L (0.6) Typ T
531 + - (?3'23}(11& |> ‘ oz vea
(20.59) | 425 o — 17.78) "y
811 ! h %00
J || l (1.25) Typ
| 049
060l L3 .32
630 098 126
(2313 L0051 |, 125 | |_ @8 25
o 413 492 10 098
Terminal numbers are not on the switch.
778 14x(0.8) _(1.0)Dia
‘ 700 \ 0317.039
15& 113
. 1036I5q ~ 94 Rat -0 —
014 18132]* - “3517115} ' %:: c:,z + 7.62)
|- 1003 : ‘ 0751010 : L ch,zl O s 778
fo- 7 :
[ ] R 025 Ty At S
| 1.8) Dia 049 i
— \zx (0.91 Dia
L1 035
L] Landless
25| |._027)
098 500
Pixel Detail Standoff Detail Footprint
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SmartSwitch”

LCD 36 x 24 Display

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
. Yellow .
ISO1BCCF Straight PC STN Positive Red/Green
1S01BCE Straight PC Yellow Yellow
9 STN Positive
. Yellow .
ISO1BCEF Straight PC STN Positive Yellow/Green

* Simultaneous illumination of both colors achieves third color.

RGB LED BACKLIGHTING

Part Number Terminals LCD Mode

LED Color

Black & White

ISO1BFRGB Straight PC FSTN Positive

** Red/Green/Blue

** Simultaneous RGB illumination achieves infinite colors.
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LCD 36 x 24 Display

SmartSwitch”

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)

ltemsSymbols Ratings ltemsSymbols Minimum  Typical Maximum
Supply Voltage for Logics  Vpp -0.3V to +7.0V Supply Voltage for Logics Voo 4.5V 5.0V 5.5V
Supply Voltage for LCD Vic -0.3V to +12.0V Supply Voltage LCD Vic — 7.3V —
Input Voltage \ -0.3V to Vpp+0.3V Input Voltage \ ov — Voo
Output Voltage Vo -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 Vip \Y
High Level Input Leakage Current (I Vi= Voo 10 pA
Low Level Input Leakage Current I V=0V -10 pA
High Level Output Voltage Von lon=-500pA Vpp=0.5 \%
Low Level Output Voltage VoL lo= 500pA 0.5 \"
High Level Output Leakage Current lion Vo= Voo 10 pA
Low Level Output Leakage Current liot Vo=0V -10 pA
Supply Current Iop fscp = 1.0MHz 500 pA
LCD Drive Current lc p=2.4kHz V, =7.3V 500 2,000 pA

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

ltems Symbols Minimum Maximum
Clock Operation Frequency fsc 6.0MHz
Latch Pulse Frequency fio 50kHz
Clock High Level Pulse Width tewn 70ns
Clock Low Level Pulse Width tewt 70ns
Data Setup Time toso 45ns
Data Hold Time toup 50ns
Data Output Delay Time tepo 25ns
Latch Setup Time tost 50ns
Latch Hold Time toHL 50ns
Laich High Level Width town 200ns
FLM Setup Time tosr 50ns
FLM Hold Time toue 50ns
SCP, LP Rise/Fall Time t./t 15ns

Timing Diagram

t town towe t
Hm
o N

*1 Last data on first line
*2 Beginning data on second line
*3 Location of LP signal on first line

NI<I<
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SmartSwitch”

LCD 36 x 24 Display

BLOCK DIAGRAM & PIN CONFIGURATIONS FOR SUPER BRIGHT LEDS

md
=
Z
°
v
F
o
.

® 00 P& ¥ ©® ©Oe OO

ISO1BCCF
Yellow LCD Mode

Vic
NC
BL-LED ()
GND
VDD
Din

SCP

LP

BL-LED (-)
FLM

BL-LED (+)
Dout

NC

Single Color
Yellow
Bicolor
Name
Power
None

Terminal of Backlight LED
Ground

Power

Data Input

Serial Clock Pulse

Latch Pulse

Terminal of Backlight LED
First Line Marker

Terminal of Backlight LED
Data Output

None

G2-NC [
[@Nw) )
4’7:,, N Q S 36 x 24 Dot Matrix
3 =
G>VI_C—> =5 3 LCD Panel
V - 5 N
(O T 2 Vs
. h R segl ... seg36
@) FLM

Dout

| |
:@ BL-LED (+) 3 @ BL-LED (_)i
el ;
|

B (8) BL-LED (-)!

|

|
|
: |
| B (2) BL-LED ()1
| |

Function
Power source for LCD drive
No connection for single color

Cathode for bicolor

Power source for logic circuit

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.

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

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.

Cathode: super bright bicolor - red for red/green or yellow for yellow/green

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).

Anode for common

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.

No connection

E38
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LCD 36 x 24 Display

SmartSwitch”

BLOCK DIAGRAM & PIN CONFIGURATIONS FOR RGB LEDS

O O O
= o S 36 x 24 Dot Matrix

EEN 3 = LCD Panel

> g g !

7 z 0

‘° 273

@ <

< < IN segl .. seg36

|Timing Control

Segment Driver

K 40bit Latch

C

ISO1BFRGB
RGB LED Option and
Black and White LCD Mode

K 40bit

D Shift Registerq) 11

Red

Dout

(8) BL-LED (-)

(2) BL-LED (-)

(12) BL-LED (-)

N
"M
@ BL-LED (+) Green 5
Blue o
"M

Pin No. Symbol Name Function

©) Vic
(2 BL-LED (H
GND
VDD
Din

SCP

-
-l

BL-LED (-)
FLM

BL-LED (+)
Dout

® O P& © @ OO

BL-LED (-)

Power

Terminal of Backlight LED
Ground

Power

Data Input

Serial Clock Pulse

Latch Pulse

Terminal of Backlight LED
First Line Marker

Terminal of Backlight LED
Data Output

Terminal of Backlight LED

Power source for LCD drive

Cathode for green

Power source for logic circuit

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.

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

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.

Cathode for red

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).

Anode for common

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.

Cathode for blue
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SmartSwitch”

LCD 36 x 24 Display

SUPER BRIGHT LED SPECIFICATIONS

Typical Electrical Characteristics (Temperature at 25°C)

Backlight Color Symbols Red/Green Yellow Yellow/Green Unit
Forward Current le 15/15 15 15/15 mA
Forward Voltage \2 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 l¢ 20 mA
Reverse Voltage Ve 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.
TYPICAL DISPLAY DIMENSIONS
S {13.9] (]3476]4, e (g]‘g Typ _7(1?‘;2)([)1]a
ee ) ' ' i S 0651y
Pixel Detail ‘ 02 2571 { Oa o ‘ 6
w Hi L
g o o d S f
() 1 = d ,
ﬂ() 7)
an _ N _ %% n0sl I I(z 9T fe8 Fog=b d_ noT.oy 579
17.2) l l 417 b 394
677 ‘ tto.s) sq Typ{ o= .
| b o o d @ e
; i ‘ [ L Leawe
Part No./ T (236] (07 TyP A Lo o
7.8 .99 ] ‘ 13 Ol . (50 __ |
701 T390 7 591
Terminal numbers are not on the device.
3x (0.9) Dia
035
7(:) G 7:°j$7L0ndless
; ; 11 62 1
. .103215q 10.0 o 187 (68)
013 % oe) - *g 579 661
~-1003Typ | 079 L,p | { {
N o e || T
| oL 190) ‘ 16x 109) Dia
1 L ns 014,‘ ?
Pixel Detail Footprint
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LCD 36 x 24 Display

SmartSwitch”

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 Ve 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 I 20 mA
Reverse Voltage Ve 4.0 \%
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
: 5y G e 59
ee X ’ ’ i T -0.65) Typ
Pixel Detail “319557 L { o0 T ‘ 026
| { Lo _—Key
_ [[g o o oy — L f
107 J ¥ 637 i == i
an — + — 3295 (10.6) = e ned —“poE=2 d- oo
“67727) l l 4+]7 jL(o5)5 10 == g ‘ '3?4
. | ][o o o d 020 a yp{ m:;,
/ ‘ ‘ ‘ ! | Leowp
Part NO,/ - “;16‘;] L (8 6] ‘ (0 7) Typ | *%709) 079
(17.8) __| 19 91 (3 0) . (50 __
701 T390 7 g 591

. (0.32)Sq
013

..(0.03) Typ
.001

Pixel Detail

Terminal numbers are not on the device.

3x [0 9) Dia

La ndless
o |

1%\2 e [
(14.7)

(.1001 163
| (20}Typj % 579 661
+079 IR \
pg to [ g9=—
oL nog ‘\16x(09]D|0

w0 _

591
Footprint
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SmCI ri'SWii'C hTM Compact LCD 36 x 24 Pushbutton

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")

¢ Vibrant lllumination

* Low Energy Consumption

Programmable LCD
Variety of LED Backlighting Colors

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
Yellow * Red/Green
ISTSSACPACE STN Positive Standard
Yellow * Red/Green
IST5SBCPACE STN Positive Super Bright
SPST
Momentary ON Yellow * Yellow/Green
IST5SBCPAEF Gold Contacts STN Positive Super Bright
Straight PC Terminals
Black & White White
IST55BFPAB FSTN Positive Super Bright
IS15SBFPARGB Black & White ** Red/Green/Blue

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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Compact LCD 36 x 24 Pushbutton qu rI'SWi'l'C hTM

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)

Items Symbols Ratings Items 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 -0.3Vto +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 frim — 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 Viu 0.7 Vpp Voo \Y
Low Level Input Voltage ViL 0 0.3 Vpp \%
High Level Input Leakage Current (™ V= Voo 10 pA
Low Level Input Leakage Current I V, = oV -10 pA
High Level Output Voltage Vo lcy = —500pA Vpp 0.5 \%
Low Level Output Voltage VoL loL = 500pA 0.5 \%
High Level Output Leakage Current l.on Vo= Voo 10 pA
Low Level Output Leakage Current lloL Vo= OV -10 pA
Supply Current Iop fscp = 1.0MHz 500 pA
LCD Drive Current lc fip=2.4kHz V=73V 500 2,000 pA
Timing Characteristics of LCD Drive IC Timing Diagram
(Temperature at 0°C to 40°C and Vp = 5.0V £10%) te town towe !

Items Symbols Minimum Maximum sSCP ,/H\_)Z \—/_\— /_\\—/_\\—/_

Clock Operation Frequency fscp 6.0MHz —" toso oo T
Latch Pulse Frequency fip 50kHz -
Clock High Level Pulse Width tewH 70ns Din X ><: o :><*1 X*Z X
Clock Low Level Pulse Width tewt 70ns | teoo
Data Setup Time tosp 45ns Dout :>< r X >< S _>< X ><:
Data Hold Time tonp 50ns tosL tore
Data Output Delay Time troo 25ns LP f3
Latch Setup Time tost 50ns R 7 I _\L—
Latch Hold Time tonL 50ns
Latch High Level Width hwy  200ns FLM L { _\(
FLM Setup Time fose 50ns *1 Last data on first line fose fore

FLM Hold Time toHE 50ns
SCP, LP Rise/Fall Time t/t 15ns

NI<I<

*2 Beginning data on second line
*3 Location of LP signal on first line
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SmartSwitch”

Compact LCD 36 x 24 Pushbutton

BLOCK DIAGRAM & PIN CONFIGURATIONS

=

E]
Z
°

® Q0 @ © ® WO

PP ©

1S15SBCPACF
Yellow LCD Mode

BL-LED (-)

NC
BL-LED (-)
Dout

FLM
LP
SCP
Din
GND
VDD
A\

BL-LED (+)

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

| JoALQ uowwoy)

| woD)

ygwod”

36 x 24 Dot Matrix
anel

sw(@® 2 sW

s s s s T |

) BL-LED (+)
Single Color | (+) 5 (3)BLLED () :
. | |
White BLLED (1)@ |
e —@Ne
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘
_ | 3 @ BLLED () |
Bicolor | [LED (+) @ |
Red/Green ! B @4 BL-LED (-) 1
Yellow/Green ! !
e —@Nc
3 Red @) BL-LED () 3
| |
RGB | BLLED (+) @ Blue @) BL-LED () |
Red/Green/Blue : :
| Green (@ BL-LED () !

Name
Terminal of Switch
Terminal of Switch
Terminal of Backlight LED

None
Terminal of Backlight LED

Data Output

First Line Marker
Latch Pulse

Serial Clock Pulse
Data Input
Ground

Power

Power

Terminal of Back|ight LED

Terminal of Backlight LED
Terminal of Backlight LED

Function
Normally open

Normally open

Cathode: single color - white; standard bicolor - green for red/green;
super bright bicolor - red for red/green; yellow for yellow/green; RGB - red

No connection for single color white. No connection for bicolor.

Cathode: RGB - blue

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.

The morking signo| for the first line data of LCD disp|c1y. The first line of LCD will be selected
by 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 ot 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

Anode: single color - white

Cathode: standard bicolor - red for red/green; super bright bicolor - green for red/green;
green for yellow/green; RGB - green
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Compact LCD 36 x 24 Pushbutton

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 V: 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 le 15/15 15/15 20 mA
Forward Voltage Ve 2.1/3.3 2.2/3.3 3.6 \Y
RGB LED CHARACTERISTICS
Typical Electrical Characteristics (Temperature at 25°C)
Backlight Color Symbols Red Green Blue Unit
Forward Current e 10 10 10 mA
Forward Voltage V: 2.1 3.3 3.3 \
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 Ve 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.
TYPICAL SWITCH DIMENSIONS
L 030 . N60____
512 630
See Pixel Detail «—“3‘1)557]% .(81%”\/[)4' ™ *Tlgoza) ke
L] 08Ty Standoff (D\@ - @/STundoff®
1024 — ==
F/ Pl ] = ‘ 7 - .
(18.0)_ 4 _(8371007) _ 762 _ L [l moa
709 329 421 0.4)Typ (15.0) .300 et sg
|| |0l .5f1 i R |
i . wll |t
|| 1.0/
T \ Standoff @~ @ S STﬁ?wngfy(:;
L 22 See Standoff o635 _| L .
087 Detail 250
19.0 L nos_._n22_ | |62 REIN
748 425 480 126 242
Terminal numbers are not on the switch.
] *(00?33)5(‘ 0.3) ] 1x(075Dia. [ a0 _2x(09)Dia
(‘0_02] Typ .0‘]2“ X 030 “ ‘ 630 ‘ 035
~ 001 n(.)%g) Fol A
] 4 T % A
| — mol i &% 4 | 762050
[ 20010 4% 30 |00 A
1 079 LJ7 o A {
_ n.0Typ | ~9 Q
Pixel Detail Standoff Detail 039 (2.0 | 1635 $\4x(1.3) Dia
079 250 051
w N (g_j‘g) Landless
Standoff 1 =(2.7) Standoff 2 = (2.3) )
.106 .091 Footprint
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qu ri'SWii'C hTM Handling & Storage

PRECAUTIONS FOR HANDLING & STORAGE OF LCD 36 x 24 DEVICES

Handling A ATIENTION

1

2
3.
4

7.

-~ ELECTROSTATIC
M SENSITIVE DEVICES

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

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

. 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.

. Recommended soldering time and temperature limits:

Wave Soldering: see Profile B in Supplement section.

Manual Soldering Switches: see Profile A in Supplement section.
Manual Soldering Displays: see Profile B in Supplement section.
Do not exceed 60°C at the LCD level.

Storage

1
2
3

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

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

E46

www.nkk.com SWITCHES



Optional Accessories

SmartSwitch”

OPTIONAL ACCESSORIES

AT548 Panel Mount Housing

Material: Polyamide -

27.6) 20|
1087 079

7 L 7
) = =

(27.5)
1.083

Panel mount housing allows the LCD 36 x 24 Pushbutton

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 LCD 36 x 24 Pushbutton on an

existing panel.

(23.7)

|
ﬂj—‘:—\
—T

933

— 1 —J—
— Ii I/
| L

2.6
496

(23.2)
913

The Panel Mount Housing is available for the LCD 36 x 24 Pushbutton only.

(23.7)
933

Panel Thickness Range:
(1.5 ~ 4.0mm) .059 ~ 157"

AT542 Coupler

Material: PBT

This coupler is for connecting the

LCD 36 x 24 Pushbutton into precise,
tight groupings that maintain an even
distance from PCB to top of the actuator.

(1.0)

.0391 |
= B
‘47(16.014,‘ »‘[4.2)L
630 165
Top Side

|
»‘ L (1.0) Typ
.039

Bottom

The Coupler is available for the LCD 36 x 24 Pushbutton only.
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SmartSwitch”

Optional Accessories

OPTIONAL ACCESSORIES

AT9704-02YC Socket for Single and Bicolor LCD 36 x 24 Pushbutton

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)
o
03 00
208 _| O
.807 OC
o 00
0©
v O
23.0

_
1(0.51] Dia Typ
.020

39)_
154

67
264

o1
v foe oo
(7.62) + ® © | (125
.300 ® © 492
' © @ |y l
LH.ZS] Typ
.049
. 027 | |25
.500 .098

36—
t uZ;‘"u .
012.5) 9 -0°
o e
1 -0°
9 o -
o

5
3
(1.25) Typ
.049

2

(7.62)
.300
L

?
i
|
o

\13>< (0.8) _ (1.0) Dia
.031 .039

25 | |27
098 500

AT9704-065E Socket for RGB LCD 36 x 24 Pushbutton €= NEW

Materials:

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

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

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

8 ol LTSN
go o o ® I e 4
(20.51 @g 7621 0 | s 1375 & el " ok
807 | 9g * TE %0 oleo |, a4 L N A 300
l 88 o : @%ﬁj L ; }‘:)i _o!
it e ol
o | { 1.251 T \14)( 0.8)_(1.0) Dia
E— (1.25) T 221 TYP. 1~ 0
[%%L N 1[0_5) DiaTyp ‘ a0 P 049 .0317.039
. 020 | Do
(23.0) 167 ] 27| |25 25 ] |._n27)
606 264 500 098 098 500
AT9704-065F Socket for Compact Pushbutton (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.
e Use of the socket enables easy field replacement of the device.
o o o o .
o1 —— o ,
89 o e °g e s
7.9 _lo9 _ 1 B (7.62) _ i ®o|_ (.0 mo ; %% L (7.62)
705 |09 .300 5|7y 433 433 159 | 300
(o] [ o—— 51 -0F | 1 i
g | LT L
o o [(82%) Dia Typ ° ; ‘ CF .8'309”“’ (13091 Typ \14x (%?7’(5)] Dia
wa |l |- Jessl. | o 20 |_ 635 '
165 250 079 079 250
18.9) L (7.0 _16.15) | (6.15)
744 276 242 -1 542

Note: AT9704-065F Socket may be used with the Compact 64 x 32 SMARTSWITCH™ by removing pins 3, 4, 11, 12, 13 and 14.
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Optional Accessories

SmartSwitch”

OPTIONAL ACCESSORIES

AT9704-085K Socket for LCD 64 x 32 Pushbutton €= NEW
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 Pushbutton <= NEW
Materials:
Base - Glass Fiber Reinforced PBT
Terminals - Brass/Beryllium Copper
e The socket permits the OLED SMARTSWITCH™ to be plugged in after automated processing.
® Use of the socket enables easy field replacement of the device.
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AT9704-085M Socket for OLED Display €= NEW
Materials:
Base - Glass Fiber Reinforced PBT
Terminals - Brass/Beryllium Copper
e The socket permits the OLED SMARTDISPLAY™ to be plugged in after automated processing.
e Use of the socket enables easy field replacement of the device.
68
\ \ s
- ! | ! | 661 \
] ] \ \ 1 |
o o O ?77@ .7@ — 7‘7777 . 6§ Vej
0 o 5o
(17.6) o 10.0 oo | v ¢l (7.0 4 % 10.0)
693 - 88 + - =3 394 ~ + :{77 276 276 1%13; ‘* 394
(o] = Y N Y| ot
\ ~ - Lios) oior e H@) LlO)T Joo | | '
+ [ o 050 P - osg P nowel ||| \12x (0.75) Dia
‘ 039 ‘ |
_laa_ (5. 25\ 2.0.] |
079 ‘
19.9) 7.2 \(7 251 _ (5.25)
783 283 785 507
SWITCHES www.nkk.com E49

Togg|es

Programmable | Illuminated PB ' Pushbuttons Rockers

Touch Tilt Tactiles Slides Rotaries Keylocks

Indicators

Accessories

Supplement



Notes

E50

www.nkk.com



