NOISE SUPPRESSION CAPACITORS ~ LE Series 273 VAC

LE SERIES Safety Agency : Standard File No.
uL 1 UL-1414, UL1283 E47474, E78644
e New smaller size cUL (CSA) : C22.2, No. 0,1 C22.2 No. 8 E47474, E78644
SEMKO :1EC384-14 II/EN132400 9626047

* Wide temperature range
® Best price/performance series
e Cost effective
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ELECTRICAL SPECIFICATIONS Operating Temp. range: -55° ~ +100°C
Capacitance Dissipation Test Voltage Insulation Resistance
Safet Model - -
Standa);d Class number Cx Factor Production Between Line Both Line
(£10%) Tand Terminals Terminals to Case
LE103 0.01
LE153 0.015
LE223 0.022
LE333 0.033 LL
K LE473 0.047 1250Vrms
LE6G83 0.068 50/60Hz
LE104 0.1 0.01 max 60 Sec. L-L L-Case
@ X2 LE154 0.15 at 1kHz 15000Mohm 300000Mohm
LE224 0.22 L-Case min.@100Vdc min.@100Vdc
2000Vrms
® LE334 0.33 50/60Hz
LE474 0.47 60 Sec.
LE684 0.68
LE105 1.0
LE155 1.5
LE225 2.2




— & OKAYA

MECHANICAL SPECIFICATIONS

® Case: Standoffs provided for improved cleanability
e Case material: Polybutylene Terephthalate (RF-PBT)
UL-94 Flame Class V-O ¥
* Potting Material: UL-94 Flame Class V-O i
® L eads: Tinned Copper Clad Steel
e Capacitor: Metallized Polypropylene Film - L=8E -
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MECHANICAL DIMENSIONS
Safety Model Capacitance Outside Dimension mm
Standard Class number Cx
(+10%) L H T F D
LE103 0.01
LE153 0.015 12.0 10.5 4.5 10.0
LE223 0.022
LE333 0.033 11.5 5.5 0.6
LEA473 0.047 5.0
11.0
b\ LE683 0.068 5.0
LE104 0.1 17.0 11.5 5.5 15.0
@ X2 LE154 0.15 14.0 6.5 '
LE224 0.22 15.0 8.0
@ LE334 0.33 17.5 9.5
17.5
LE474 0.47 8.5 08
LE684 0.68 25.5 19.5 10.5 22.5 '
LE105 1.0 22.0 12.0
LE155 1.5 24.5 15.0
30.5 27.5
LE225 2.2 28.0 18.0

OKAYA

Contact Okaya on the Internet at: http://www.okaya.com
E-mail: sales@okaya.com

Okaya Electric America, Inc.
503 Wall Street, Valparaiso, Indiana 46383
Tel: 800-852-0122
Fax: 219-477-4856
North American Sales and Technical Support



NOISE SUPPRESSION CAPACITORS

LE-M Series

2715VAC

LE-M SERIES

e Our best price/performance series for
high volume applications.

e Smaller size of LE series.

* Leadfree.

ELECTRICAL SPECIFICATIONS

Safety Agency : Standard

File No.

UL 1 UL-1414, UL-1283

E47474, E78644

cUL (CSA) : C22.2, No. 0,1 C22.2 No. 8

E47474, E78644

SEMKO :IEC60384-14 II/EN132400

28277

ICENELEC ENEC

SE/0142-1

*1 The design of ENEC mark shows in the right figure.
14 indicates as the identity number of SEMCO.

*1
K

Operating temp. range: -55 ~ +100C°

i Dissipation Test Voltage Insulation Resistance
Safety Class Model Capag(tance Factor 9
Standard number Tan . Between Line Both Line
(WF£10%) Production Terminals Terminals to Case
LE104-M 0.1
L-L L-L
-1y LELS4M 0.15 1,000Vms 15,000M ohm
LE224-M 0.22 50/60Hz min. at 100Vdc
LE334-M 0.33 0.01 max 60 Sec. L-Case
@' X2 LE474-M 0.47 ) ' 100,000M ohm
at 1kHz L-Case min. at 500Vdc
LE684-M 0.68 2000VIms L-L :
( € *2 LE105-M 1.0 5000 ohm- F
50/60Hz min. at 100vVdc
LE155-M 1.5 60 Sec. :
LE225-M 2.2

*2 This series has European approvals which assists in obtaining the CE Marking in accordance with the EC Low Voltage Directive
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MECHANICAL SPECIFICATIONS:

Case: Standoffs provided for improved cleanability
Case Material:  Polybutylene Terephthalate (FR-PBT)

UL-94 Flame Class V-O
Potting Material: UL-94 Flame Class V-O

Leads: Plated Copper Clad Steel,
Capacitor: Metallized Polypropylene Film
K Unit: mm
Q) 1405
_ L#05

0

o

+|

I

Ll

r
Il F+0.5
Al

£ -
L%
od —» -
_Y |
Other lead lengths available --- consult factory
MECHANICAL DIMENSIONS
Safety Model Capacitance Outside Dimension mm
Standard Class number ex L H T F d
(UF£10%)
LE104-M 0.1 12.0 115 6.5 10.0
A LE154-M 0.15 ' 7.0
LE224-M 0.22 14.0 135 85 125
LE334-M 0.33 155 10.0 0.6
@' X2 LE474-M 0.47 17.0 16.5 11.5 15.0
LE684-M 0.68 17.0 10.0
© 225 20.0
C€ LE105-M 1.0 20.5 12.0
LE155-M 15 22.0 135
LE225-M 2.2 26.0 25.0 17.0 225 0.8




NOISE SUPPRESSION CAPACITORS ~ RE Series 273 VAC

Fax Back Document #1109 Safety Agency : Standard File No.
RE SERIES uL : UL-1414, UL-1283 E47474, E78644
_ LR37404, LR68886,
CSA  :C22.2,No. 0,1 C22.2 No. 8 LR104926
e New smaller size VDE  :IEC60384-14 II/EN132 400 94750
e Wide temperature range SEV  :IEC60384-14 II/EN132 400 97,1 10224, 02
. ] ) SEMKO : IEC60384-14 I/EN132 400 9717020/01
* Best price/size/performance series FIMKO : IEC60384-14 IVEN132 400 195312-01
e (Cost effective DEMKO : IEC60384-14 [I/EN132 400 306582
NEMKO : IEC60384-14 I/EN132 400 P97101052

o OKAYA “ gg‘:‘; ——
RE105 e 2uF K S5/100562
—4 LOF K 96 0 9 75V~ W 128
T 275V~ V gulee ® @ =228
O
ELECTRICAL SPECIFICATIONS Operating Temp. range: -40° ~ +100°C
Capacitance Dissipation Test Voltage Insulation Resistance
Stsaar::ta‘:'d Class nﬂ;dtzr Cx Factor Production Between Line Both Line
(F-10%) Tand Terminals Terminals to Case
RE103 0.01
*RE123 0.012
RE153 0.015
*RE183 0.018
RE223 0.022
*RE273 0.027
RE333 0.033
*RE393 0.039
L~ \ RE473 0.047
@ *RE563 0.056 L
RE683 0.068 1500Vrms
*RE823 0.082 S0/G0HS
® RE104 0.1 at 1kHz
*RE124 0.012 0.01 max. 2 Sec. L-L L-Case
©® X2 RE154 0.15 St 1KHs 15000Mohm 300000Mohm
@ “RE184 0.18 256%\3?23 min.@500Vdc min.@500Vdc
RE224 0.22 50/60Hz
®) *RE274 0.27 at 1kHz
@ RE334 0.33 60 Sec.
*RE394 0.39
RE474 0.47
*RE564 0.56
RE684 0.68
*RE824 0.82
RE105 1.0
*RE125 1.2
RE155 1.5
*RE185 1.8
RE225 2.2

*Non-Stock: Consult Factory
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MECHANICAL SPECIFICATIONS

¢ Case: Standoffs provided for improved cleanability
e Case material: Polybutylene Terephthalate (RF-PBT)
UL-94 Flame Class V-O
¢ Potting Material: UL-94 Flame Class V-O
® | eads: Tinned Copper Clad Steel
e Capacitor: Metallized Polypropylene Film Ti08

»
s
S
=
=
o
<
()
=
=
7]
7]
(7]
[
o
o
>
73

s —
T

OKAYA

IEC384-1411
RETO0S 55/100/56X2 Hx0.5

WK 0 QD®
2750~ v é‘“"ﬁ OFA

™ D=0.06
30 min.
Fx1.0
MECHANICAL DIMENSIONS
Safety Class Model Capagl):ance Outside Dimension mm
Standard number (F-10%) L H T F D
RE103 0.01
RE123 0.012
RE153 0.015 10.5 4.5
RE183 0.018 12.0 10.0
RE223 0.022
RE273 0.027
RE333 0.033 115 53 0.6
RE393 0.039
A\ RE473 0.047
11.0 5.0
@ RE563 0.056
o RE683 0.068
‘ RES823 0.082
17. 12. . 15.
® RE104 0.1 0 0 6.0 50
RE124 0.012
15.0 8.0
® X2 RE154 0.15
RE184 0.18
@ RE224 0.02 16.0 9.0
@ RE274 0.27 8.0
@ RE334 0.33 17.5 )
RE394 0.39 26.5 95 225
RE474 0.47 19.0 ) 0.8
RE564 0.56 '
RE684 0.68 21.0 105
REss 082 230 r2s
RE125 1'25 805 2.5
RE155 15 26.5 17.0
RE185 1.8
RE225 22 30.5 205

1-15 302



NOISE SUPPRESSION CAPACITORS

PA Series

275 VAG

Fax Back Document #1101
PA SERIES

* Wide temperature range
® Best price/performance series
e Popular size configuration

ELECTRICAL SPECIFICATIONS

Safety Agency : Standard File No.
UL 1 UL-1414 UL1283 (250VAC) E47474, E78644
CSA : C22.2, No. 0,1 No.8 (250VAC) LR68886 / LR37404
VDE 1 IEC384-14 11 IEN132400 10529-4670-8022
SEV 1 IEC384-14 11 IEN132400 95.6 60132,01
SEMKO : IEC384-14 1l /EN13240 9544164
FIMKO :1EC384-14 Il [EN13240 187154
DEMKO : IEC384-14 Il [EN13240 304862
NEMKO : IEC384-14 Il [EN13240 P95104056

OKAYA .
pA2z5 @ @ R Fo
2.2yF M1Z9 Tﬁﬂ‘E

UL123840/
csa2228 O
276V~ Y

Operating Temp. range: -40° ~ +100°C

Safety Class Model Capaéi)t(ance Dist;p::?(t)iron Test Voltage Bemezr:?tlj_l;t(ieon ResistaBr;E —
Standard number (LF£20%) Tané Production Terminals Terminals to Case
PA103 0.01
PA123 0.012
PA153 0.015
PA183 0.018
PA223 0.022
PA273 0.027
PA333 0.033
n PA393 0.039
@ PA473 0.047
PA563 0.056
PA6G83 0.068
PA823 0.082 PA 103 ~ 334
S Eﬁigj 8-12 15,000 M Qmin.
: 0.01 max. 1500VAC 100,000 M Qmin.
® | @ [ pam 015 | Guaooosto0mg) | Z2VDC | PASS=225 | pnc soovoc)
PA224 0.22
@) SA272 027 (at 20°C 500VDC)
PA334 0.33
@ PA394 0.39
PA474 0.47
@ PA564 0.56
PA684 0.68
PA824 0.82
PA105 1.0
PA125 1.2
PA155 15
PA185 1.8
PA225 2.2

1-10
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MECHANICAL SPECIFICATIONS:

Case: Standoffs provided for improved cleanability )

Case Material: Polybutylene Terephthalate (FR-PBT) b
UL-94 Flame Class V-O

Potting Material: UL-94 Flame Class V-O

Leads: Tinned Copper Clad Steel, .
Capacitor: Metallized Polyester Film
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MECHANICAL DIMENSIONS Other lead lengths available—consult factory.
Safety Model Capacitance Outside Dimension mm
Standard number Cx L H T F D
(UF+20%)
PA103 0.01
PA123 0.012
PA153 0.015
PA183 0.018 12.0 5.0 0.6
PA223 0.022
PA273 0.027
-\ PA333 0.033 17.0 15.0
PA393 0.039
125 55
@ PA473 0.047
PA563 0.056 135
PA683 0.068 ‘ 6.5
PA823 0.082
15.0
) PA104 0.1 8.0
PA124 0.12 160 65
@ PA154 0.15 ‘ ‘
25.0 225 0.8
PA184 0.18
175 8.0
@) PA224 0.22
PA274 0.27 30.0 17.0 9.0 275
® PA334 0.33 25.0 195 10.0 225
PA394 0.39
22.0 11.0
® PA474 0.47
30.0
PA564 0.56
245 135 275
PAG684 0.68
PA824 0.82 05 28.0 16.0
PA105 1.0 ‘ 245 15.0
PALZS 1.2 28.0 155 1.0
PA155 15 410 ‘ ‘ - :
PA185 1.8 : :
32,5 175
PA225 2.2

1-11



NOISE SUPPRESSION CAPACITORS ~ PAB Series 275 VAC

Fax Back Document #1108
PAB SERIES Safety Agency : Standard File No.
uL : UL-1414 (250VAC) E47474
CSA : C22.2, No. 0, 1 (250VAC) LR37404
* Wide temperature range VDE : IEC384-14 II/EN132400 10529-4670-8024
e Best price/performance series SEV : IEC384-14 II/EN132400 95.1,10017
e Popular size configuration SEMKO  : IEC384-14 I/EN132400 0447311
FIMKO  :IEC384-14 I/EN132400 181280-02
® Flexible wire leads DEMKO  : IEC384-14 II/EN132400 303582
NEMKO : IEC384-14 I/EN132400 P95101021

(o,
(e
ELECTRICAL SPECIFICATIONS Operating Temp. range: -40° ~ +100°C
Safety Clace Model Capag)t(ance Dlis;;;?élron Test Voltage Bemel‘;ftlj_l;t;on Re5|staBr;E —
Standard number i
(HF£20%) Tan & Production Terminals Terminals to Case
AL PAB103 0.01
L-L

@ PAB153 0.015 1500Vrms
PAB223 0.022 50/60Hz

— at 1kHz

S PAB333 0.033 0.01 max 60 Sec. L-L L-Case

X2 PAB473 0.047 ét 1KHz ' 15000Mohm 100000Mohm
@ L-Case min.@500Vdc min.@500Vdc
PAB683 0.068
@ 2000Vrms
@ PAB104 0.1 50/60Hz
at 1kHz
@ PAB154 0.15 60 Sec.
PAB224 0.22

1-12
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MECHANICAL SPECIFICATIONS:
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Case: Standoffs provided for improved cleanability E
Case Material: Polybutylene Terephthalate (FR-PBT) =T
UL-94 Flame Class V-O ot

Potting Material: UL-94 Flame Class V-O (=]
Leads: Tinned Stranded Copper Wire 2
Polyvinylchloride (PVC) Insulation -

Capacitor: Metallized Polyester Film &
>

(7]

T+/-0.5

.~ L4905 A_.{

H+-0.5
TN T * - i i
160+/-10
15+/-2
UL 1007 CSA,TR-64 approved U&Ider Plating
(AWG 20 wire)
MECHANICAL DIMENSIONS
Safety Model Capacitance Outside Dimension mm
Standard Class number Cx L H T F
(UF£20%)
au PAB103 0.01 17.0 12.0 5.0 15.0
@ PAB153 0.015 17.0 12.0 5.0 15.0
PAB223 0.022 17.0 12.0 5.0 15.0
@ PAB333 0.033 17.0 12.0 5.0 15.0
© X2 PAB473 0.047 17.0 12.5 55 15.0
® PAB683 0.068 17.0 13.5 6.5 15.0
@) PAB104 0.1 17.0 15.0 8.0 15.0
) PAB154 0.15 25.0 16.0 6.5 225
N PAB224 0.22 25.0 17.5 8.0 225

1-13



NOISE SUPPRESSION CAPACITORS  XE Series

275 VAG

Fax Back Document #1103
XE SERIES

e Best performance series in most
popular configurations

¢ Dielectric withstand voltage twice
safety agency requirements

¢ High dv/dt, surge resistance and
I/R ratings

ELECTRICAL SPECIFICATIONS

Safety Agency : Standard File No.
UL : UL-1414 (250VAC) E47474
CSA : C22.2, No. 0, (250VAC) LR68886 / LR37404
VDE 1 IEC384-14 1I/EN132400 10529-4670-1019/8020
SEV 1 IEC384-14 1I/EN132400 94.1 00826, 03/04
SEMKO :IEC384-14 II/EN132400 9433161
FIMKO 1 IEC384-14 1I/EN132400 179796/180681
DEMKO :IEC384-14 II/EN132400 303214/303419
NEMKO :IEC384-14 II/EN132400 P95103746/P95100574
OVE 1 IEC384-14 1I/EN132400 5429-211-00
IMQ 1 IEC384-14 1I/EN132400 V4047, V4048

1.0pF M3 et
KTE5-1
12 noxz

Operating temp. range: -40 ~ + 100°C

Capacitance Dissipation Test Voltage Insulation Resistance
Safety Class* Model Cx Factor Between Line Both Line
Standard number i
(UF£20%) Tand Production Terminals Terminals to Case
XE102 0.001
XE152 0.0015
X1,
b\ X2 XE222 0.0022
and XE332 0.0033
D v2
XE472 0.0047
XE682 0.0068
XE103 0.01
S XE 102 ~ 682 XE 102 ~ 334
XE153 0.015 2000VAC/2700VDC | 15,000 M min.
) XE223 0.022 2 Sec. :
XE333 0.033 (at 10004, 10oH2) XEaTa 108 (15302'898 ?O%Vgg
™ XEA473 0.047 - XE 103 ~ 105 5,000 Q ¢F min.
@ X1 XE6E3 0.068 1500w;cs/2221voc (at 20°C 500VDC)
o XE104 0.1 '
@ XE154 0.15
XE224 0.22
XE334 0.33
@ XE474 0.47
XE684 0.68
XE105 1.0

* X Class = 275VAC, Y Class - 250VAC

1-16
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MECHANICAL SPECIFICATIONS:

Case:
Case Material:

Standoffs provided for improved cleanability
Polybutylene Terephthalate (FR-PBT)

UL-94 Flame Class V-O

UL-94 Flame Class V-O

Tinned Copper Clad Steel,

Soldered Capacitor Element

Inspection marks on case for lead location

Potting Material:
Leads:

Lead Locator:
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Capacitor: Double Wound, Oil Impregnated,
Metallized Polyester Film XE102 ~ XE682 XE103 ~ XE105
. (=%

(e )% CXEE

| L+05 .LO-"_.I
st |9 orars | o
?75V-® :.E SISV'-é ,,I_‘
g i -
e
- )
¢d:t0.05—-H— T ﬂ $d0.05—1= i

‘ F£1.0 | F11.0

Add “C6” suffix to p/n for 6mm lead length.
Other lead lengths available—consult factory.

MECHANICAL DIMENSIONS

Safety Model Capacitance Outside Dimension mm
Standard Class number ox L H T F d
(UF£20%)
XE102 0.001
X1, XE152 0.0015
A\ X2 XE222 0.0022 125 55 08
@ E:(nzd XE332 0.0033
XEA4T72 0.0047
XE682 0.0068 70 150
XE103 0.01
® XE153 0.015 12.0 5.0 0.6
@ XE223 0.022
XE333 0.033 12.5 55
@ XE473 0.047 13.5 6.5
@ 1 XE683 0.068 15.0 8.0
X2' XE104 0.1 16.0 6.5 08
@ XE154 0.15 25.0 17.5 8.0 225
XE224 0.22 19.5 10.0
XE334 0.33 300 22.0 11.0
@ XEA474 0.47 ) 24.0 13.5 27.5
XE684 0.68 30.5 28.0 16.5 10
XE105 1.0 36.0 30.5 20.0 325

1-17



NOISE SUPPRESSION CAPACITORS
-

XEB Series

250 VAC

Fax Back Document #1104
Safety Agency : Standard File No.
XEB SERIES y 29eney
uL : UL-1414 (250VAC) E47474
: CSA C22.2, No. 0, No. 1
. . . CSA ’ ’ LR37404, LR68886
e Long insulated flexible wire leads (250VAC) S5 T To8000]
. . SEV : IEC60384-14 II, EN132400 ’ ’
® Larger devices have isolated 96,1 10799,01
external mounting tab
e Electrical capabilities equivalent to
XE series
o
o
ELECTRICAL SPECIFICATIONS Operating temp. range: -40 ~ + 85°C
Capacitance Dissipation Test Voltage Insulation Resistance
Stsaar::ta‘:'d Class* nTomdbeelr Cx Factor Production Between Line Both Line
( F-20%) Tand Terminals Terminals to Case
XEB102 0.001
XEB152 0.0015
aﬁzd XEB222 0.0022
A Vo XEB332 0.0033
XEB472 0.0047
@ XEB682 0.0068
iggms 0.01 XEB 102 ~ 682 XEB 102 ~ 334
153 0.015 2000VAC/2700VDC | 15,000 M Q min.
XEB223 0.022 001 2 Sec. 100,000 M i
. max. min.
XEB333 0.033 XEB 474 ~ 105 ’
+
XEB473 047 (@t 1000 £100H2) |y b 10a 105 5,00008F min. (at 20 C 500VDC)
1250VAC/1414VDC
XEB683 0.068
X2 XEB104 01 2 Sec. (at 20 C 500VDC)
XEB154 0.15
XEB224 0.22
XEB334 0.33
XEB474 0.47
XEB684 0.68
XEB105 1.0

* X Class = 275VAC, Y Class - 250VAC

1-18
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MECHANICAL SPECIFICATIONS:

Case: Standoffs provided for improved cleanability
Case Material: Polybutylene Terephthalate (FR-PBT)
UL-94 Flame Class V-O
Potting Material: ~ UL-94 Flame Class V-O
Leads: Tinned Stranded Copper Wire
Polyvinylchloride (PVC) Insulation
Soldered to Capacitor Element
Capacitor: Double Wound, Oil Impregnated,
Metallized Polyester Film

@ czl XEB102~XEB224
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XEB334~XEB105

L£0.5
L= w
= =]
o> +H
wite T Solder Platin
T o~
U - Y e UL-1007 AWG 20 ($2)
o H
= “~_ UL-1007 AWG 20 {¢2) - 3 -
E] Eﬁ U H -
= v
“w._Solder Plating %@_
Fi1.0 ’ it 0
Pt H
= I
ey v
UL-1007, CSA, TR-64 approved s ~+
(AWG20 Wire) : =:1= : i i
MECHANICAL DIMENSIONS Other lead lengths available—consult factory.
Safety Class Model Capag:ance Outside Dimension mm
Standard number ( F=20%) L H T F
XEB102 0.001
XEB152 0.0015
aﬁzd XEB222 0.0022 16.0 20.0 8.0 12,5
au Y2 XEB332 0.0033
XEB472 0.0047
@ XEB682 0.0068 18.0 21.5 8.5 15.0
® XEB103 0.01
XEB153 0.015
XEB223 0.022 16.0 200 8.0 125
XEB333 0.033
XEB473 0.047
XEB683 0.068 19.0 25.0 8.5 15.0
X2 XEB104 0.1
XEB154 0.15
XEB2o4 022 215 28.0 11.0 17.5
XEB334 0.33
NEBa7a 047 30.0 39.0 16.0 26.0
XEB684 0.68
NEB105 1o 37.5 48.0 22.0 33.0

1-19



NOISE SUPPRESSION CAPACITORS

YE Series

250 VAG

Fax Back Document #1105
Safety Agency : Standard File No.
YE SERIES
uL 1UL-1414 E47474
_ _ CSA : C22.2, No. 0, No. 1 LR37404, LR68886
® Y class rating up to 0.1uF not readily SEMKO : IEC60384-14Il, EN132400 9643006/01
available elsewhere DEMKO : IEC60384-14I1, EN132400 306384
¢ |EC65 Withstand voltage of 2KVAC FIMKO  :IEC60384-14ll, EN132400 193062-01
. NEMKO : IEC60384-14ll, EN132400 P96103187
[ ]
Highest dv/dt, Endurance VDE : IEC60384-1411, EN132400 94721
o
o
perating temp. range: -40 ~ +
ELECTRICAL SPECIFICATIONS 0] ting t ge: -40 85°C
Capacitance Dissipation Test Voltage Insulation Resistance
Stsaanf:ta‘l,'d Class nT;dl:zr Cx Factor Producti Between Line Both Line
( F-20%) Tan § rocuction Terminals Terminals to Case
YE102 0.001
A\ YE152 0.0015
@ YE222 0.0022
YE332 0.0033
YE472 0.0047
© YE682 0.0068
D Efd YE103 0'01 0.01 max. 2000VAC/2700VDC | 30,000 MQ min. | 100,000 M Q min.
@ Y2 : (at 1000 £100Hz) 2 Sec. (at 20 C 500VDC) | (at 20 C 500VDC)
YE153 0.015
6 YE223 0.022
@ YE333 0.033
YE473 0.047
YE683 0.068
YE104 0.1

1-20




CR@ O OONE OMYA

MECHANICAL SPECIFICATIONS:

)

e
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Case: Standoffs provided for improved cleanability E
Case Material: Polybutylene Terephthalate (FR-PBT) g
UL-94 Flame Class V-O =

Potting Material: ~ UL-94 Flame Class V-O (=]
Leads: Tinned Copper Clad Steel, 2
Soldered to Capacitor Element =

Lead Locator: Inspection marks on case for lead location &
Capacitor: Double Wound, Oil Impregnated, a

Metallized Polyester Film

Add “C6” suffix to p/n for 6mm lead length.

MECHANICAL DIMENSIONS Other lead lengths available—consult factory.
Safety Class Model Capag:ance Outside Dimension mm
Standard number ( F-20%) L H T F d
YE102 0.001
10. 4.
A YE152 0.0015 13.0 00 0 1.0 0.6
@ YE222 0.0022 ‘ ‘ '
YE332 0.0033 12.0 5.0
S YE472 0.0047
X2 YE682 0.0068
% and YE103 0.01 17.0 125 55 15.0
Y2 YE153 0.015 13.5 6.5
@ YE223 0.022 15.0 8.0 0.8
) YE333 0.033 16.0 6.5
YE473 0.047 25.0 17.5 8.0 225
YE683 0.068 19.5 10.0
YE104 0.1 30.0 22.0 11.0 27.5
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NOISE SUPPRESSION CAPACITORS VEA Series 300VAC

Fax Back Document #1111
VEA SERIES Safety Agency : Standard File No.
uL : UL-1283 E78644
CSA*  :C22.2No.8 E78644
° i B N
Wide Temperature Range SEMKO .E|E1csezcﬁ)so4 1411/ 9851239/01

¢ Single and 3-Phase Applications UL
® 10% Capacitance Tolerance
¢ 1.0to 10.0 yF Values

O
O
ELECTRICAL SPECIFICATIONS Operating Temp. range: -40° ~ +100°C
Capacitance Dissipation Test Voltage Insulation Resistance
Stsa‘(:\f:ta):' d Class nl\tn:nd:elr Cx Factor Production Between Line Both Line
( F-10%) Tand Terminals Terminals to Case
VEA105K 1.0
VEA155K 15 L-L
X 1000Vrms
VEA225K 2.2 1450VDC
SB VEA305K 3.0 60 Sec. L-L L-Case
€ X2 O'gffkﬂix' 50000hm * F 30000Mohm
S) VEA335K 3.3 L-Case @500VDC @500VDC
VEA475K 4.7 2000Vrms
50/60Hz
VEA685K 6.8 60 Sec.
VEA106K 10.0




— & OKAYA

MECHANICAL SPECIFICATIONS

)
e
=
=

e Case: Standoffs provided for improved cleanability ‘&’

e Case Material: Polybutylene Terephthalate (FR-PBT) &

UL-94 Flame Class V-O o
¢ Potting Material: UL-94 Flame Class V-O =

e | eads: Tinned Copper Clad Steel ﬁ

e Capacitor: Metallized Polypropylene Film g
a.
o.
>
7]

Figure 1 Figure 2

" R 3
T0.5 T+0.5
i 3 I 3

}_7 L05 4.{ }‘— L05 4-{

]

Hx0.5 H+0.5

VY L—
-»{}s-1.0£0.5 2.0x0.1
F21.0 A min.
MECHANICAL DIMENSIONS

Model Number L H T F A Form
VEA105 K 25 25 fig-1

30.5 245 15.0 27.5 -
VEA105 K 50 50 fig-1
VEA155 K 25 25 fig-1

28.0 15.5 -
VEA155 K 50 50 fig-1

41.0 37.5 -
VEA225 K 25 25 fig-1

32.5 17.5 -
VEA225 K 50 50 fig-1
VEA305 K 49.5 33.0 20.5 45.0 - fig-2
VEA305 K 50 47.5 31.0 20.0 43.5 50 fig-1
VEA335 K 49.5 33.0 20.5 45.0 - fig-2
VEA335 K 50 47.5 31.0 20.0 43.5 50 fig-1
VEA475 K 59.5 35.5 21.5 55.0 - fig-2
VEA475 K 50 57.5 34.0 19.5 53.5 50 fig-1
VEAB85 K 59.5 30.5 55.0 - fig-2
VEAB85 K 50 57.5 435 29.0 53.5 50 fig-1
VEA106 K 59.5 ’ 30.5 55.0 - fig-2
VEA106 K 50 57.5 29.0 53.5 50 fig-1
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NOISE SUPPRESSION CAPACITORS

XH Series

500VAC

XH Series Safety Agency: Standard File No.
UL 1 UL1283 E78644
» 500VAC rated
. . . TUV : [EC60384-14Il J9650619
» 3-Phase high voltage applications.
O
ELECTRICAL SPECIFICATIONS Operating temp. range: -40 ~ +85C°
Test Voltage Insulation Resistance
Capacitance Dissipation
Standara| €125 mumber ox Factor Between line | 20T ¢
(¥20%) Tand Production Terminals Terminals to
Case
XH102 0.001
XH152 0.0015
XH222 0.0022 Terminal to
Terminal
XH332 0.0033 2200VAC
XH472 0.0047
XH682 0.0068
XH103 0.01
XH153 0.015
001 max 15000MQ 100,000M Q
XH223 0.022 ét 1kHz. min. at min. at
) 500V 500V
XH333 0.033 Terminal to
Terminal
L-\Y XH473 0.047 2200VAC
X2 XH683 0.068 .
Terminal to
A XH104 0.1 Case
50/60Hz
XH154 0.15 60sec
XH224 0.22
XH334 0.33
XH474 047

*2This series has European approvals which assists in obtaining the CE Marking in accordance with the EC Low Voltage Directive




MECHANICAL SPECIFICATIONS:

Case:
cleanability

Case Material:

Potting Material:

Standoffs provided for improved

Polybutylene Terephthalate (FR-PBT)

UL-94 Flame Class V-O
UL-94 Flame Class V-O

T+0.5

< OKAYA

Leads: Tinned Copper Clad Steel,
Capacitor: Metallized Polypropylene Film L+0.5
A
. 0
Marking 2
I
Y
A
Il F+1.0
/< >/
~ £ N
=
@ d+0.5—» | j«— 2
1 - A |
MECHANICAL DIMENSIONS
Safety Model Capacitance Outer Dimension (mm)
Standard Class b Cx
andaar: number (120%) L H T E d
XH102 0.001
XH152 0.0015
12.5 5.5
XH222 0.0022
17.0 15.0
XH332 0.0033
XH472 0.0047 135 6.5
XH682 0.0068 15.0 8.0
XH103 0.01 16.0 6.5
0.8
XH153 0.015
XH223 0.022 25.0 175 8.0 225
XH333 0.033
b\ )
XH473 0.047 19.5 10.0
X2 XH683 0.068 220 11.0
A XH104 0.1 30.0
245 13.5 275
XH154 0.15
XH224 0.22 31.0 28.0 16.0
XH334 0.33 1.0
36.0 335 220 325
XH474 0.47




NOISE SUPPRESSION CAPACITORS
-

XYE-AN Series

250 VAC

Fax Back Document #1106
XYE-AN SERIES Safety Agency : Standard File No.
UL :UL1414 E47474
° Space Saving PWB Capacitor CSA : C22.2, No. 0, No. 1 LR37404
network has one X & tWO Y Caps SEV : IEC60384-14l11, EN132400 99,5 50353,01
. . SEMKO :IEC60384-14ll, EN132400 98 51098/01
e Excellent common and differential
mode capability in a wide
capacitance range
¢ |nstalled cost saving with single
package design
o * XYE104222
l 0.14F (X2)+2X2200pF(Y)
250V~
l Cy l:‘:;?j
Cx
o7
ELECTRICAL SPECIFICATIONS Operating temp. range: -40 ~ + 85°C
Capacitance Dissipation Test Voltage Insulation Resistance
Stsaarrzg'd Class nﬂ?ndtgr Cx Cy Factog Production Between Line Both Line
(F-20%) |(pF—20%) Tan Terminals Terminals to Case
XYE473472-AN 0.047 4700
XYE104102-AN 0.1 1000
A\ XYE104222-AN 0.1 2200
XYE104332-AN 0.1 3300
@ XYE104472-AN 0.1 4700
® XYE224102-AN 0.22 1000 X Cap. XYE 4783-.- ~ 324..
@ XYE224222-AN 0.22 2200 1250VAC/1414VDC | 15,000 MQ min.
aﬁ XYE224332-AN | 0.22 3300 (Oa;tt’]o"(;gx_- 2 Sec. SYE 474, - 105.| 30.000 M @ min.
Y2 XYE224472-AN 0.22 4700 100H2) Y Cap. 50000 F min. (at 20 C 500VDC)
XYE334102-AN | 0.33 1000 2000VAC/2700VDC
XYE334222-AN 0.33 2200 2 Sec. (at 20 C 500VDC)
XYE334472-AN 0.33 4700
XYE474102-AN 0.47 1000
XYE474222-AN 0.47 2200
XYE474332-AN 0.47 3300
XYE474472-AN 0.47 4700

Insulation Resistance—Line to Case—100,000MQmin.
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MECHANICAL SPECIFICATIONS:

Case: Standoffs provided for improved cleanability
Case Material: Polybutylene Terephthalate (FR-PBT)
UL-94 Flame Class V-O
Potting Material: ~ UL-94 Flame Class V-O 5 —
Leads: Tinned Copper Clad Steel, o & o =
Soldered to Capacitor Element =
Capacitor: Double Wound, Oil Impregnated,

»
s
S
=
=
o
<
()
=
=
7]
7]
(7]
[
o
o
>
73

_ : L+0.5
Metallized Polyester Film ﬁ“ -
XYEI10447 2
0. R 2 TO0pF
250~ L
i I 1
F2+0.4
HF311.0
$0.8£0.0
F1£1.0(F1£1.0
Add “C6” suffix to p/n for 6mm lead length.
MECHANICAL DIMENSIONS Other lead lengths available—consult factory.
Safety Model = Capacitance & Outside Dimension mm
Standard b
andar number (F-20%) (pF-20%) L H T F1 F2 F3
XYE473472-AN 0.047 4700 18.5 10.5 6.1
XYE104102-AN 0.1 1000
XYE104222-AN 0.1 2200
N [XYE104332-AN 0.1 3300 200 120 71
@ XYE104472-AN 0.1 4700 25.0 11.5 1.5
) XYE224102-AN 0.22 1000
XYE224222-AN 0.22 2200
@ XYE224332-AN 0.22 3300 225 14.5 8.6
XYE224472-AN 0.22 4700
XYE334102-AN 0.33 1000
XYE334222-AN 0.33 2200
XYE334472-AN 0.33 4700
XYE474102-AN 0.47 1000 30.0 26.0 19.0 13.5 1.8 9.7
XYE474222-AN 0.47 2200
XYE474332-AN 0.47 3300
XYE474472-AN 0.47 4700
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NOISE SUPPRESSION CAPACITORS XYE-BE (BN) Series 250 VAG
.

Fax Back Document #1107
XYE-BE(BN) SERIES

Capacitor network has one X and

two Y caps in a compact package

Excellent common and normal mode

capability in a wide capacitance

Flexible wire leads available with

Y capacitors grounded to external

mounting tab or common lead

[ ]
[ ]

selection
[ ]

optional lengths
[ ]
o R

Cx

(e, ®

ELECTRICAL SPECIFICATIONS

Safety Agency : Standard File No.
UL :UL1414 E47474
CSA : C22.2, No. 0, No. 1 LR37404
SEV 1 IEC60384-14I1, EN132400 99,5 50353,01
SEMKO : IEC60384-14Il, EN132400 98 51098/01

XYE104222
0.14F (X2)+2X2200pF(Y)
250V~ R

P

BN SERIES

XYE104222

0.14F (X2)+2X2200pF(Y)
N

250V~

P

BE SERIES

Operating temp. range: -40 ~ + 85°C

Safety Model Capacitance Dissipation Test Voltage Insulation Resistance
Standard | €1ass number Cx Cy Factor Production Between Line Both Line
( F-20%) |(pF—20%) Tand Terminals Terminals to Case
XYE104102-BE (N)| 0.1 1000
XYE104222-BE (N)| 0.1 2200
A XYE104332-BE (N)| 0.1 3300
@ XYE104472-BE (N)| 0.1 4700
XYE224102-BE (N)|  0.22 1000
© XYE224222-BE EN; 022 | 2200 X Cap. XYE 104~ 334..-
1250VAC/1414VDC | 15,000 MQ min.
@ X2 |XYE224332-BE (N)| 0.22 3300 0.01 max. 2 Sec. 50000 M min
and [XYE224472-BE (N)| 0.22 4700 (at 1000 — XYE 474...~ 105+ 20 6 £00vD0)
Y2 |XYE334102-BE (N)| 0.33 1000 100Hz) Y Cap. 5,000€2 ® F min.
XYE334222-BE (N)| 033 | 2200 20°0V2C’S/27°°VDC C 500VDC
XYE334472-BE (N)| 033 | 4700 ec. (at20 C 500VDC)
XYE474102-BE (N)|  0.47 1000
XYE474222-BE (N)|  0.47 2200
XYE474332-BE (N)|  0.47 3300
XYE474472-BE (N)|  0.47 4700

Insulation Resistance—Line to Case— 100,000M() min.
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)
-
MECHANICAL SPECIFICATIONS: S
. BE SERIES o
Case Material: Polybutylene Terephthalate (FR-PBT) =
UL-94 Flame Class V-O [ Q ] g | g
Potting Material: ~ UL-94 Flame Class V-O = -
Leads: Tinned Stranded Copper Wire (=]
Polyvinylchloride (PVC) Insulation L10.5 a
Soldered to Capacitor Element =
Capacitor: Double Wound, Oil Impregnated, &
Metallized Polyester Film Solder Plating a
BN SERIES .4
H o
Bl XYE104102~XYE224472 R UL-1007 AWG 20 (92)
) 4»3{ a8 -~
—L | H
L8 i 3474
XYE1044
Solder Platin g.;mf&nooﬂf %
I . T
3 Py HL .
L 4] ¢ o L
o
RvEicaiie N =
1 ohoin % 10 l -lL—o 5
=]
MECHANICAL DIMENSIONS Other lead lengths available—consult factory.
Safety Model = Capacitance & Outside Dimension mm
Standard number (F=20%) (PF-20%) L H T
XYE104102-BE (N) 0.1 1000
A XYE104222-BE (N) 0.1 2200 0.0 125
@ XYE104332-BE (N) 0.1 3300
XYE104472-BE (N) 0.1 4700 6.0
) XYE224102-BE (N) 0.22 1000 :
XYE224222-BE (N) 0.22 2200
@ XYE224332-BE (N) 0.22 3300 230 150
XYE224472-BE (N) 0.22 4700
XYE334102-BE (N) 0.33 1000
XYE334222-BE (N) 0.33 2200
XYE334472-BE (N) 0.33 4700
XYE474102-BE (N) 0.47 1000 325 26.0 20.0
XYE474222-BE (N) 0.47 2200
XYE474332-BE (N) 0.47 3300
XYE474472-BE (N) 0.47 4700
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NOISE SUPPRESSION CAPACITORS  3XYG Series

Fax Back Document #1110
3XYG SERIES

¢ 3-Phase (3) capacitor network

¢ Rated Voltage: 440VAC

¢ Two Lead Styles Bare Wire or

Insulated Lead
e Compliment to RAV Series

Cx: X Capacitor
Cy: Y Capacitor

ELECTRICAL SPECIFICATIONS

s @ @ @

N OKAYAJAPAN
@ 3XYG 1003

11Fx3 / 0.0031Fx3
0.1 oV -50/60kiz

XY CAPACITOR

440 VAC
-]

Operating temp. range: -40 ~ + 85°C

. Dissipation Test Voltage Insulation Resistance
Model Capacitance Factor Between Line Both Line
number +20% i
( ) Tan & Production Terminals Terminals to Case
3XYG 1003
CX:
. . 2000VAC/2700DC
CX: 0.1uFd €X: 0.002 max. 2 Sec. 10,000M ©Q min. 15,000M Q min.
@20C @20C
3XYG 1003-TY . . CY: 500VDC 500VDC
CY:3000pF CY: 0.01 max. 2000VAC/2700DC
2 Sec.

Insulation Resistance —Line to Case— 100,000M{ min.
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OKAYA

MECHANICAL SPECIFICATIONS:

Case Material: Standoff provided for improved cleanability

Material: Polybutylene Terephthalate (FR-PBT)
UL-94 Flame Class V-O

Potting Material: UL-94 Flame Class V-O

Leads: Tinned Copper Clad Steel or
Tinned Stranded Copper Wire with
Polyvinylchloride (PVC) Insulation
Soldered to Capacitor Element

Capacitor: Metallized Polypropylene film (X Cap)
Metallized Polyester Film (Y Cap)

(]
-
(=]
=
2
o.
=T
(-]
=
—
7]
7]
(¥
(-
(-8
.
—]
(7]

3XYG1003 3XYG1003-TY
R5.5 o
7 45 A
o 1
! |

e o
Black UL-1015AWG18 Solder P|at|ng

Yel/Gn j XY CAPACITOR
Type:3XYG1003
300mm Hei4 WV 440VAC

0.1uFx3/0.003uFx3
i Lot No.
OKAYA JAPAN

XY CAPACITOR
Type:3XYG1003 "

WV 440VAC 6+ 107

H+/-1 0.1uFx3/0.003uFx3
Lot No. 6.0 = 1. 11. 1.

OKAYA JAPAN

}k :22.(:) 9‘ 1

L+-1 45

I

2.0

MECHANICAL DIMENSIONS

Model Capacitance Outside Dimension (mm)
number (+20%) L H T
3XYG1003 :
CX: 0.1uFd 480 250 260
3XYG1003-TY CY: 3000pF
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AFVSERIES

Rating:
Voltage: 450Vdc. 630Vdc
Capacitance: 474, 105, 225 *10%
Temperature: —40 ~ +85C
Features:

SNUBBER CAPACITOR
< OKAYA

For use in active filters and snubbers for electronic circuits. Featuring metallized
polypropylene films to increase the electric current withstand capability. 50% better
dielectric withstand than the HCP Series and 3 ~ 5 times better than the HCE Series

The resin case is designed to consume a smaller footprint due to the reduced length
and width. The case top features a raduis which allows for ventilated effects.

Applications:

Television and computer monitors and other 75 ~500W electronic circuitry.
All electric equipment using switching power supplies or semiconductors requiring

snubber circuitry.

H*0.5 8
iy -\
8 C
'_
2 OKAYA °
+ APY 105
;j: 450VDC A
T -z W H T F d
AFV450V474K 12 21 10.5 10 0.8
AFV450V105K 12 26.5 16 10 1.0
AFV450V225K 17 27.5 17 15 1.0
AFV630V474K 12 26.5 16 10 1.0
AFV630V105K 17 27.5 17 15 1.0
AFV630V225K 20 36 26 17.5 1.0
HCP Amperage HCE Amperage
m § o %
Se e
LC’ 2 AFV630V474K ; i AFV630V474K
g3 HCPB30V474K-S g3 HCEB30V474K-5
3 2 32
% 100 1000 %% 100 1000
Freq. (kHz) Freq. (kHz)



SNUBBER CAPACITOR

H HCSERIES

HIGH PULSE CAPACITOR
< OKAYA [l

Features

Resin Case, Small in size
Improved safety and suppressed self-healing

Application
* High frequency circuit, High voltage resonant circuit ,

Snubber circuit

 Protection of semiconductors such as IGBT, IPM and MOSFET.

T+0.5 H*0.5 | 15min. |
Circuit diagram
0
o
! D i ik
O O H| S
§ s 1A
el
Unit : mm
Unit : mm
| Capaciante—Y 400v 630V 1250V Dis. | Test (Insulation
PARTNO] #uF | W] H] T [ F 1 d | W] H[ T[] FJ[d|[W][ H[TT]F] d|factr |volage| resist.
102 0.001 170, 1200 5.0 15.0 0.8
122 0.0012 P 7 2 7 7
152 0.0015 2 7 7 7 7
182 0.0018 2 2 7 7 7
222 0.0022 7 7 7 7 P
272 0.0027] 7 125] 55| ~» 7
332 0.0033 7 7 7 7 7
392 | 0.0039 7 s 7 7 7
472 0.0047 2 7 7 7 7
562 0.0056) 7 135] 65 ~» 7
682 | 0.0068 2 7 7 7 7
822 |0.0082 7 150 80| ~ 7
103__| 0.1 7.0, 12.0,_50] 150 08| 7 | » | 7 | 72 | ~ Rated | 0 oM
123 | 0012 ~ | 125 55 ~ | » | 250 16.0] 6.5 22.5] ~ |0.001max| Voltage amin
153 0.015 2 2 ” 2 2 7 s 2 2 ~ | (at1000 | X1.75 (at 20°C
183 0018 7 2 7 7 2 7 175] 80| ~ # | £100Hz) [(2~5sec) 100Voc)
223 0.022 2 7 7 7 7 7 7 7 7 7
273 0.027 7 13.5| 6.5 ~ 7 7 195 100| ~ 7
333 0033 | 170 120 5.0 15.00 0.8 ~» 15.00 80 ~ 7 Z 2 2 7 7
393 0039 ~» 135 65 ~ 2 Z 2 7 s 7
473 0.047 4 7 7 7 Z 7 7 7 7 7
563 0.056 4 150 80| ~ 7 25.0 16.0] 6.5 225 ~»
683 0.068 | ~ 2 7 2 2 7 7 7 7 7
823 0082 250 16.00 6.5 22.5| ~ 7 175 80 ~ 7
104 0.1 7 7 2 7 7 7 2 2 7 7
124 0.12 4 175 80| ~ 4 7 19.5] 10.0] ~ 7
154 0.15 7 7 7 7 7 7 7 7 7 7
184 0.18 4 195| 100 ~ i i 7 7 2 7
224 0.22 7 i 7 7 2 7 7 7 7 7
@®Model coding system Operating temperature: -20 ~ +105C
HHC 400V 104 J
The first two digits
TYPE Y s o o
630V tﬁe ﬁlumber of o J=—5 A’
1 250V COmII’IUII’Ig zZeros




SNUBBER CAPACITOR

Features

Resin Case, Small in size
Improved safety and suppressed self-healing

Application
+ High frequency circuit, High voltage resonant circuit ,

Snubber circuit

* Protection of semiconductors such as IGBT, IPM and MOSFET.

T

H C P' SSERIES

15min.

< OKAYA H

3
Q |
= i\ g
+
e
Circuit diagram
P h .
o : ! Unit : mm
! |
! £
! T o
! |
0 ; !
; |
e
Capacitance—oated voltage 450VDpC 630VDC Dissipation Test Insulation
PART NO. uF w T H F d W T H F d factor voltage resistance
103 0.01 175 | 50 | 120 | 150 | 0.6
153 0.015 ’ ’ 7 7 i
223 0.022 7 7 7 7 7
333 0.033 ’ ’ ’ ’ ’ Rated 50000M Q
473 0.047 | 17.0 | 50 [ 120 [ 150 | 06 | » | 55 | 125 | » | og |000Mmax | o min
683 0068 | # | 55 | 125 | ~+ | 08 + | 65 | 135 | ~ ’ (f=1000 | oo (at 20C
104 0.1 P 6.5 135 ” 2 ” 8.0 15.0 ” ’ +100Hz) (2~5sec)| 100VDC)
154 0.15 2 80 | 150 | ~ » | 250 | » | 175 | 225 | ~
224 022 | 250 | 65 | 160 | 225 | ~ 2 7 2 2 2
334 0.33 2 80 | 175 | ~ 2 + | 100 | 195 | ~ 2
474 047 | 300 | 110 | 220 | 275 | » | 300 | 11.0 | 220 | 275 | ~ 200000 F
684 0.68 2 2 2 2 2 4 | 135 | 245 | ~ 2 .
105 1.0 7 | 135 | 245 | ~ 2 | 305 | 160 | 280 | ~ 1.0 (t20°CI
155 15 40 | 155 | » | 375 | ~» ?oovD)
225 22 7 [ 175 | 325 | ~ 2 ©
Operating temperature : —40~+85C
@®Model coding system
HCP 450V 104 S
4 V . The first two digiits
TypE | [490VAC | femdbiemdae | ) L ocl | stanara type
630Vd.c. Contmne zoros

SUPPRESSION CAPACITORS



SNUBBER CAPACITOR HCP-Sseries
I 2 OKAYA e

Features

Resin Case, Small in size
Improved safety and suppressed self-healing

Application
* High frequency circuit, High voltage resonant circuit ,
Snubber circuit
+ Protection of semiconductors such as IGBT, IPM and MOSFET.

| H*05 15min. |

1 .
@ o
o
o
W=+0
+1
d+0.05

w
kilﬁl )

Unit : mm

Circuit diagram

! |
o : !

! |

! £

! T o

! |

! |

O N I
o]
Capaciance—oated voltage) 1250VDe Dissipation Test Insulation
PART NO. uF W T H F d factor voltage resistance

103 0.01 17.0 8.0 15.0 | 15.0 0.8
153 0.015 | 25.0 6.5 16.0 | 22.5 7
223 0.022 7 7 7 7 2
333 0.033 7 8.0 17.5 7 7
473 0.047 7 10.0 | 19.5 4 7 0.001max Rated voltage | 50000M Q min
683 0.068 | 30.0 | 11.0 | 22.0 | 27.5 7 (f=1000 X1.75 (at20C
104 0.1 7 13.5 | 245 7 ” +100Hz) (2~5sec) 100VDe)
154 0.15 30.5 | 16.0 | 28.0 4 1.0
224 0.22 41.0 | 155 K 375 ”
334 0.33 7 7 ” 7 7
474 0.47 v 175 | 32.5 4 ” 20000Q Fmin

Operating temperature : —40~-+85C

@®Model coding system

HCP 1250V 104 K S

The first two digits

d for capaci
TYPE 1250Vd.c ?é%?,mé’lﬁﬁé’;?gﬁ”é? K==410% | |Standard type
1

coninuing zoros

SUPPRESSION CAPACITORS



For high current capacitor

HIGH PULSE CAPACITOR C7NPseries
< OKAYA H

Features Application
* High insulation resistance - More than 50,000Q at + High frequency circuit, Resonant circuit in high
less than 0.33 u F voltage, Snubber circuit, Protection of semiconductors
+ Low dissipation factor - less than 0.001 at 1,000Hz + Ultra-high impedance circuit, long time constant
+ High surge withstand voltage and high current circuit

withstand capability

C7NP Series (Resin case) Circuit diagram

Case color T+05 H+0.5 20min

in light blue F - j

1

Solder-plated soft

E
P

SUPPRESSION CAPACITORS

< o8 Fil "2 prass plate leads
) ) Solder-plated soft
Dimensions a copper wire leads Dimensions b
Unit : mm Unit : mm
Rated voltage . . .
Capactance 2E (250VDpc) 2G (400VDpc) 2J (630VDe) 3B (I250Vpe) 3C (1600Vpc) | Dissipation Test voltage Insulation
"o | #F (W T HIFd B T HIFId W TIHIF d W TIHIF G ERw T HF g factor resistance
102 | 0.001 17.0[6.5/|13.5/15.0[0.8 | a
152 | 0.0015 2 I I I I I
222 | 0.0022 7 |80[15.0, 7 | 7 |~
332 | 0.0033 25.0(6.5(16.0[22.5| ~ | ~
472 | 0.0047 17.06.5/135(15.008| a |7 |7 |2 |7 |7 |~
682 | 0.0068 7 |800150[ #» | 2|~ |~ |80[175 7 |7 |~
103 | 0.01 17.06.5|13.5(15.0[0.8| a |25.0/6.5(16.022.5) # | » | » | » | 7 | 7 | 7 | »
;22 gg;g sl ol s o o) |o|80lt78 7| 7|~ 3001(1)2125975 s s 0.001max |[Rated Voltage 50000MQ
333 | 0.033 vl o222 | 2| 2 |1001195 7 | 2| # |~ (135245 7 | 7 | # (f= X1.75 min
473 | 0.047 17.0(6.5|135(15.0(08(a | 2 |7 |2 |7 |7 |2\ 2|7 |7| 7|7 |72|7|7|7|7|”]|"” 1000+100 (2""5390) at 20°C
683 | 0.068 v\ v 22|27 |7|80]150[ 7|~ |~ [30.011.0022.00275 7 | ~
104 | 0.1 17.0[6.5/13.5/115.0(0.8| a | # |8.0(15.0] ~ | ~ | » |25.06.5(16.0[22.5( # | # | » [13.5(245 » | » | ~ Hz) 100Vbc
154 | 0.15 s\ 72| 2|72 | 7|7 |250065(16.0225 ~ | ~ | ~ [8.0[175 ~ | ~ | » [30.516.0[28.0] ~ |1.0| ~
224 | 0.22 7 |80[15.0 7 [ 7 | 2| 7 (80175 # | 7 | # | » (1001195 » [ » | 2| 2|7 |72 |7 |7 ]| ~*
334 | 0.33 [25.0[6.5(16.0122.5( # | ~ | ~ |10.0119.5| ~ | ~ | ~ 30.0|11.0122.0[27.5| » | ~ |41.0115.5( ~ [37.5 ~ | »
4741047 | 7 |8.0[175] # | # | » |B0.0[11.02200275 7 | # | 7| 2|2 | 72|72 | 2|~ |175325 | 7| » 20000QF
684 | 0.68 2 110.01195( # | » | » | » (1350245 » | » | » | » (1350245 # | » | » [59.5(21.5[35.5/55.0 — | b min
105 | 1.0 [30.011.022.075( » | » | » | » | ~» | # | 7 | ~ |30.5{16.028.0] ~ |1.0| ~ | ~ [30.5/43.5| #» | — | » o
155 |15 7 |13.5]24.5) # | # | » |41.0(15.5/28.0(37.5/1.0| ~ [41.0115.5 ~ [37.5( » | » at20C
225 (22  [30.516.028.0( # |1.0| # | ~ [17.5325 # | ~ | » |49.5[20.533.0[45.0 — | b 100Vbc
33533 41.0(15.5( ~ [37.5| # | ~ |49.5(20.5[33.0[45.0] — | b }59.5[21.5[35.5/55.0| — | #
475 | 4.7 v\ v 2| 2| 7|7 |59521535.555.00 — | ~ | ~ |30.543.5( 7~ | — | ~
685 |68 |7 [175325 # |+ |+ |~ [3osuss | = ||| || ||~
106 [10.0  |59.5/21.535.5(50( — | b | » | 2 |7 |7 |—| 7
156 |15.0 7 130.5/435( 7 | — | ~
226 [22.0 AR

Operating temperature : —40~+85C
@®Model coding system

2E = 250VDC The first two digits

2G = 400VDC stand for capacitance J=%+5%
TYPE 2J = 630VDC (pF),the third digit for A

3B = 1250VbC the number of K=+10%

3C = 1600VDC continuing zeros




For high current capacitor

NOISE PULSE CAPACITOR HR Cseries
I 2 OKAYA e

Features

+ Best for high frequency and high current
+ Current withstand capability more than twice the
conventional model ( twice as much as C7NP)

Application

* High frequency resonant circuit
+ Resonant inverter circuit, Snubber circuit, Protection
of semiconductors

Circuit diagram

HRC

-
Case color in blue

HRC Series (Resin case)

O

: .

|

T£05 _H+05 _20min

W=+0.5

* ~. Solder plated
Soft Copper Wire
Unit - mm
Unit : mm
Capacitance—Rated voltage 2J (630Vpe) 3B (1250Vpc) Dissipation Test volt Insulation
PARTNo. | xF W T H F W T H F factor estvoltage | osistance
102 0.001 17.0 5.0 12.0 15.0 17.0 5.0 12.0 15.0
152 0.0015 7 7 7 7 7 7 7 7
222 0.0022 7 5.5 12.5 7 4 55 12.5 K
332 0.0033 7 6.5 135 4 7 6.5 13.5 7
472 0.0047 P P P s ’ 8.0 15.0 4 0.001max 50,000MQ
682 0.0068 ’ ’ P s ’ P 4 4 (f= Rated Voltage min
103 0.01 2 80 | 15.0 ’ 250 | 65 | 16.0 | 225 |1000£100Hz) X1.75 (at20 C
153 0.015 ’ 2 2 ’ ’ 10.0 | 195 2 (2~5 sec) 100Voe)
223 0.022 25.0 6.5 16.0 22.5 7 K K4 7
333 0.033 7 8.0 17.5 7 30.0 11.0 22.0 27.5
473 0.047 K 10.0 19.5 K4 7 13.5 24.5 K4
683 0.068 30.0 11.0 22.0 27.5 30.5 16.0 28.0 7
104 0.1 7 7 7 4 36.0 22.0 33.5 32.5

Operating temperature —40°C ~+85C

@Model coding system

HRC 2J 682 J
— i e

D)= 630V | |andiocenediee | [ =5 %

- ) ine (16 diit for ==X 0

TYPE | Jammimovr | [EEEEET | k=105




NOISE SUPPRESSION CAPACITORS
-

Fax Back Document #1100

The technical data provided by Okaya Electric Industries Co., Ltd., and/or Okaya Electric America,
Inc. is designed to assist a potential buyer's engineer in applying these products to electrical,
electronic, and electromechanical applications.

The information provided in this catalog, as well as any additional data supplied by Okaya or
Okaya representatives, is for general use only to assist the buyer in making its own independent
decision as to the suitability of the products for the buyer’s intended use and application.
Except for any limited warranties contained in Okaya Electric America, Inc’s Terms and Conditions,
OKAYA DISCLAIMS WITH RESPECT TO THEIR GOODS AND DATA AND INFORMATION
RELATED TO THEM, ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED
WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE.

The specifications contained in this catalog are subject to change without notice.

e Safety Standards

Okaya noise suppression capacitors have been recognized by the following safety standards organizations:

Applicable Standard

Organization (country) - - -
Household Appliances Office Appliances and others

IEC PUB 65 PUB 950
UL (USA) UL-1414 (capacitor) UL-1283 (filter)
CSA (Canada) C22.2 No.0 No. 1 C22.2 No.8
VDE (Germany) IEC384-1411(EN132400) IEC384-1411(EN132400)
SEV (Switzerland) IEC384-1411(EN132400) IEC384-1411(EN132400)
BS (Great Britian) IEC384-1411(EN132400) IEC384-1411(EN132400)
SEMKO (Sweden) IEC384-1411(EN132400) IEC384-1411(EN132400)
DEMKO (Denmark) IEC384-14I11(EN132400) IEC384-1411(EN132400)
NEMKO (Norway) IEC384-1411(EN132400) IEC384-1411(EN132400)
El (Finland) IEC384-1411(EN132400) IEC384-1411(EN132400)
OVE (Austria) | s IEC384-1411(EN132400)
IMQ (taly) | e IEC384-1411(EN132400)

Electrical apparatus are classified roughly into two categories, i.e., (a) household appliances and (b) office appliances
including office automation (OA) and others.

The standards for noise suppression capacitors to be used in the household appliances are more strict than those
in the office appliances and others.

The products enumerated in the following pages (with a few exceptions) have been approved under standards
applicable to the household appliances, so that you may use them for almost all applications.

In order to avoid any accidents in machine applications which may experience unexpected abnormal surge voltage,
or which are subjected to continuous 24-hour use, it is necessary to build in an extra measure of reliability. Here,
the strict test conditions conducted by the above-mentioned safety standards organizations can be considered as
one of the criteria from a reliability point of view.

The product should be selected on the basis of a thorough consideration of such safety standards according to its
application.

1-2



OUTLINE OF CAPACITOR CLASS RATINGS
Capacitor are classified by the IEC into two
categories (these designations are used by most
European countries).

Class Y: Capacitors used in applications where
damage to the capacitor may involve danger of
electrical shock.

Class X: Capacitors used in applications where
damage to the capacitor will not lead to the danger
of electrical shock.

These X and Y Classifications are further divided

into subcategories as shown in the tables.
(Ref. IEC 384-14, 2nd edition, 1993)

IEC 664 I
Subclass Peak Voltage Category Application
>2.5kV .
X1 <4.0kV 1} Hi-pulse
X2 <2.5kV Il General
X3 <1.2kV I General
Type Voltage Peak
Subclass Insulation Range Voltage
YA Double <250V 8.0kV
. >150V
Y2 Basic <250V 5.0kV
Y3 Basic None
150V
Y4 Basic <150 2.5kV

SAFETY AGENCY TEST PARAMETERS
INSULATION RESISTANCE TEST (OHMS)

UL1283 UL1414 CSA IEC384-14
X cap NONE
Y cap oM 500M 500M 15,000M
CASE 30,000M

WITHSTAND VOLTAGE TEST
(ONE MINUTE TEST)
UL1283 UL1414
250V 250V CSA IEC384-14

é z:g 1000AC 1500AC {000AC WV x 4.3(DC)
CASE 1500AC 1000AC 1500AC

In addition, in North America, Designations of
Across-the-Line capacitors, Antenna couplings,
and Line bypass capacitors refer to the following
applications:

T,

Load (ny Load

Class X: Across-the-line Class X: Across-the-line

Load

_3ll

I

Class Y: Line bypass Class Y: Antenna coupling

E OKAYA

ENDURANCETEST
UL1414 IEC384-14

uL1283 125V | 250V CsA X2 Y
TEST WVx1.5| 220 | 440 | 220 |WVx1.25|WVx1.7
VOLTAGE ) ) )
MAX
VOLTAGE NONE | 440 | 880 | 440 | 1000 1000
TEST
TIME HR 1000 | 1000 | 1000 | 1000 | 1000 1000

LIGHTNING SURGE TEST

IEC 384-14l1 Test: 1.2psec x 50psec wave form.

Repetition: Three Times
Voltage Peak: X1 cap - 4Ky, X2 cap - 2.5kV
Y2 cap - 5kV

Okaya characterizes all capacitors using the standard test procedures outlined in JIS C 5102, 5150, 5151. These test parameters
are confirmed by a Q.A. audit and are published as guaranteed specifications shown as “dielectric withstanding voltage”.

Okaya performs 100% screen testing of all capacitors during the production process. These tests are subject to changes
due to improvements in test equipment and procedures and are published for reference only.
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NOISE SUPPRESSION CAPACITORS
-

* FEATURES

The design and manufacture of OKAYA AC
capacitors incorporates many features which make
them superior in noise suppression applications.

Both single and double wound construction of
the metallized polyester and polypropylene films
insure long term reliability.

Many series are oil impregnated to prevent
annoying buzz and hum. This also provides
additional protection against “Corona” by eliminating
air gaps.

The electrical connection to the metallized film
is made via a special multi-element solder which
provides excellent surge current withstand
capability and a decrease in Dissipation Factor.

Lead wires are soldered or welded to provide a
strong bond to the metallized element. This is

particularly important during wave soldering and
the ability to withstand current surges while
protecting equipment.

OKAYA’s proprietary potting process prevents
the outer case of the capacitor from exploding when
exposed to “killer surges”. Some competitive
devices are designated “suitable for use with
special enclosure only” by certain safety approval
agencies.

OKAYA'’s AC capacitors employ a case made
of FR-PBT (Polybutylene Terephthalate) which is
impervious to most cleaning processes. The case
and potting material are both rated UL94 Flame
Class V-O.

OKAYA has one of the highest dv/dt ratings of
any capacitor in its class. In many cases 1.5 to 4
times higher than competitive devices.

Double Wound

Single Wound

:1:1 5mm

I15mm

14

«— Scldered < Welded
‘ Metallization ax Joint Jaint
S s 3
2%
{ 7 X
3 4
Class X dv/dt (V/ps) ClassY dv/dt (v/ups)
Cap COMPETITOR OKAYA Cap COMPETITOR OKAYA
Val. | p B c | Pax2) | xE(x1) Val. | p B c XA XE YE
103 | 1200 1200 | 2800 | 3000 102 | 2000 2000 3000 | 3000 3000
153 | 1200 1200 | 2800 | 3000 152 | 2000 2000 3000 | 3000 3000
223 | 1200 1200 | 2400 | 2800 222 | 2000 2000 | 2000 | 3000 | 3000 3000
333 | 1200 1200 | 2400 | 2800 332 | 2000 2000 | 2000 | 3000 | 3000 3000
473 | 1200 1200 | 2000 | 2400 472 | 2000 2000 | 2000 | 3000 | 3000 3000
683 | 1200 1200 | 2000 | 2400 682 | 1400 1400 | 1400 | 3000 | 3000 3000
104 | 600 600 | 1600 | 2000 103 | 1400 1400 | 1400 3000
154 | 600 100 600 | 1600 | 2000 153 | 1400 1400 | 1400 3000
224 | 600 100 600 | 1200 | 1600 223 | 1400 1400 | 1400 3000
334 | 400 100 400 | 1200 | 1600 333 1000 | 1000 2800
474 | 400 100 400 | 1000 | 1400 473 1000 | 1000 2600
684 | 400 100 400 | 1000 | 1200 683 1000 2400
105 | 400 100 800 1000 104 600 2400
155 | 400 800
225 | 400 600




E OKAYA

The insertion loss of a capacitor is measured in a 500 509
504 system. ° M/ AMA———

¢ INSERTION LOSS

Insertion Loss = 20 log,, (V2/V1) (dB)

V1 Level without test sample
V2 Level with test sample o o
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INSERTION LOSS (PA Series)
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NOISE SUPPRESSION CAPACITORS
-

e APPLICATION EXAMPLES

Electrical noise, which effects the correct b) Here, a common coil is used to compose a
operation of electrical equipment, can originate from filter circuit as a means of improving attenuation
sources both external and internal to the product. and expanding band range.
For example, high frequency noise can be Applications include a wide variety of office
generated by the rotation of a brush motor. As a appliances, switching power units, etc.
counter measure to such noise, a capacitor can
be introduced into the noise prevention circuitry to N O — on
lower the circuit impedance. It is necessary to use g J_ £
a capacitor with excellent, high-frequency g E@—I O I—@)E' §
characteristics. This is why metallized polyester & T g

PG R o P’

film is used by OKAYA as the capacitor dielectric
in all AC noise suppression capacitors.
¢) This shows countermeasures against common
mode noise taken in addition to the measures
a) Effective as countermeasure for low-energy shown in b).
noise produced by high frequencies in DC
motor brushes. Applications include power — S .
tools using multi-pole brush motors, vacuum LINE J_ - LOAD

cleaners, mixers, etc. .Fw—“-l C /‘El
a - T SYYTY T, T &
@ J_ — ' v
I Load *NOTE: For applications of the type shown in b)
and c), see the OKAYA Noise Filter catalog.

e Examples of Uses:

® RATED CURRENT

The following is used to calculate the current |=2#fCE (A)
for a supply voltage. Values for 250V rms, 50/60Hz
are shown in the table (Precautions should be taken [ Current ......cooviiiii Amps (A)
with regard to voltage fluctuation and permissible f: Operating frequeNCy ..........ccocceeeiiieeennnne. (Hz)
deviation of electrostatic capacitance when C: Electrostatic capacitance.................. Farads(F)
calculating maximum values.) E: Supply voltage ......cccocoeeiiiiiniienee RMS(V)
Capacitance
Frequency wF|  0.001 0.0015 | 0.0022 | 0.0033 | 0.0047 | 0.0068 0.01 0.015 0.022 0.033
50Hz 0.1 0.1 0.2 0.3 0.4 0.5 0.8 1.18 1.73 2.59
60Hz 0.1 0.1 0.2 0.3 0.4 0.6 0.9 1.41 2.07 3.11
Capacitance
Frequency uF|  0.047 0.068 0.1 0.15 0.22 0.33 0.47 0.68 1.0
50Hz 3.69 5.34 7.85 11.8 17.3 25.9 36.9 53.4 78.5
60Hz 4.43 6.41 9.42 14.1 20.7 31.1 44.3 64.1 94.2
Unit : mA
"H\
@) 100 \ N \'\\
T 10 \\\ ™ g \\
™~
: N"‘\_\los \\104 \\ 103
= \
Impedance vs Frequency o \ L \ yd
. 5 7
\ / ! \/
001 /
f
0K 100K M 10M 100M
Frequency —> (Hz)
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* EXAMPLES OF NOISE
SUPPRESSION EFFECTS

Noise suppression capacitors are most widely
applied as countermeasures to noise occurring in
inverters, switching power units, brush motors, and
to the full range of Office Automation equipment.

500W motor

SN 13

S,

These illustrations show examples of the noise
suppression effects produced with a 500W class
brush motor used on a commercial 120V line. The
load is driven through an isolation transformer.

2msec/div
100V/div

A) This illustration shows the line waveform without
any noise countermeasures. A damped oscillation
wave of about 800Vp-p is visible at the instant of
positive and negative peak.

To 200MHz storage oscilloscope

1-7

10usec/div
100V/div

B) This illustration shows an observation of the
noise component alone. (Time axis 10usec/div.)

2msec/div
100V/div

C) This illustration shows the results of noise
countermeasures taken by inserting an XE474
(0.47ypF) capacitor in the line. A minute amount of
noise appears to remain in the sine curve, but it is
not considered significant.

10pusec/div
100V/div

D) This illustration shows the same isolation of the
noise at a time axis of 10usec/div. By the insertion
of the electrostatic capacitance of 0.47uF, the
period of damping oscillation has become longer,
but the peak voltage is well damped, thus producing
excellent results.
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NOISE SUPPRESSION CAPACITORS

* PERFORMANCE CHARACTERISTICS

Temperature Endurance (XE type)

x10%) (%)

o1t

14 o 5.0
12 = 4.0+
10 4 2.0
tan § s { *% of
1 - 2'0'\ ack
o4 Ll Tt

2 J —6.04
0

100 1000
Time ~—> (Hrs)

Temperature Endurance (PA type)

(x10% (%)

16
14 o 6.0
12 4.0
10 2.0+
tan & &8 4 %4 0"\
64 -2 A/
4 4 Y tan &
24 -8
o +
100 1000
Time —> (Hrs)
¢ TEST CONDITIONS

Temperature Endurance:

While operating at maximum rated
temperature and at 125% of rated volt-
age, input 500 Vrms (PA series) or
1000 Vrms (XE Series) four times per
hour for 0.1 second.

Damp Heat Endurance (XE type)

x10%) (%)
16

T 14 - T 6.0
12 40
10 2.04 allc
tan § 84 *% ﬂ-/
64  —z04
a4 -40 tan &
z4 6o
o .
100 1000
Time —> (Hrs)

Damp Heat Endurance (PA type)

(X107 (%)
16 ~

144 6.0
12+ 4.0
A CY,
10 1 / C
tan & s *%/; 0
6 -2.04
[ tan &
4 -0
2 ] — 6.0
0 ; '
100 1000
Time —> (Hrs)

Damp Heat Endurance:

60°C, 90~95% RH
100% Rated Voltage

1-8

Temperature Characteristics (XE type)

{x1 0’“)1(i (%)

T 14 4 T 6.0
17 4 4.04 aClc
10 2.04

tan § 84 %/ 07 tan &

s  —2oq
a4 —0d
2 - - 6.0
o ]

-50 b 50 160
Temperature —> (°C)

Temperature Characteristics (PA type)

(x10% (%)
16 -

T 14 6.0
12 4 4.0 aC/c
10 2{H
tan 5 84 *%c 04 tan &
6 ~20
4 ~4.0
2 4 -60
o ] , , ,
-5 0 50 100

Temperature -—» (°C)

Temperature Characteristics:

-50°C to +100°C
100% Rated Voltage



E OKAYA

* FORM «x
Rated Safety Standard Lead Type Forms Model g
Voltage =
275V AC* C\EENSBIDION) Bare Wire a PA Series <
300V AC AGEO Bare Wire b VEA Series &
275V AC* NS ENOIBIOIDIN Bare Wire a RE Series o
250V AC EnER s ODO® Bare Wire a YE Series E
275V AC* AEH OO DN Bare Wire a XE Series %
250V AC F\{GI6) Flex Wire c XEB Series &
250V AC NGO Bare Wire d XYE-AN &
250V AC AGOEO Flex Wire e XYE-BN 2
250V AC ABOE Flex Wire f XYE-BE

* UL and CSA =250V AC
a

e APPLICATIONS

AC Motors Machine Tools Contact Protection AC Line Suppression
DC Motors Washers Industrial Controls Vacuum Cleaners
Brush Motors Power Supplies Robotics Tumblers

Grinders Automotive NC Controls Electric Switching
Motor Controls Lighting CNC Controls Power Snubbers
Mixers Frequency Controls Antenna Coupling Mechanical Switching
Dryers

_________________________________________________________________________________________________________________________|
e DESIGN CAUTIONS

1) When protecting switching contacts, always
include a resistor in series with the noise
suppression capacitors. See OKAYA’s Spark
Quencher section for products specifically designed
for such applications.

2) In high speed circuits, the addition of a noise
suppression capacitor may slow the response time
of the circuit. For best response characteristics,
do not use a larger capacitor than is absolutely
necessary to suppress the noise level.

3) Noise suppression capacitors are most
effective when located close to the offending noise
source. Excessive lead length may cause abnormal
oscillation and decrease the energy absorption
capability of the capacitor.

4) When noise suppression capacitors are
connected across power lines, care must be taken
that the resulting in-rush current does not cause

the fuse or circuit breaker to open. Special
consideration must be given to both the capacitor
value and the breaker ratings.

5) OKAYA noise suppression capacitors are
specifically designed for standard line frequencies
and should not be used in circuits where normal
operation will exceed 70Hz.

6) To prevent permanent damage to noise
suppression capacitors, they should not be allowed
to self-heat more than 5 degrees centrigrade above
ambient.

7) These products do absorb normal line
surges. However they are not intended to absorb
high-energy surges such as induced lightning. See
OKAYA'’s Transient Voltage Suppressor section for
products specifically designed for such
applications.



SPARK QUENCHERS RE Series 275VAC
e

RE SERIES Safety Agency: Standard File No.
. . uL : UL-1414 (250V) E47474
» Our best price/performance series for CSA™ G222 No.1 (Z50VAC) | LRa7404
high volume appliances. CE  :IEC60384-14l F110590 (FIMKO)
« AC or DC applications. *1cUL

» Non-inductive, high pulse resistor.
» Good Peak Pulse withstand capability.

| l
° 1l MWV | ©
| |
ELECTRICAL SPECIFICATIONS
Operating temp. range: -40 ~ +100C°
P Pulse condition
Safety Class Model Capacitance Re‘sllaslta:ce aPeﬁ: d | Test voltage Insulation
Standard number WF+20% Q+3go/ Peak [ Pulse | Repetitive | Pulse with X PIF: 9 resistance
=ou /e voltage | width | frequency frequency voltage
Terminal to Terminal to
m RE12001 0.01 1.5 max. Terminal Terminal
1000Vrms 15,000MQ
@ RE120033 0.033 120 (1/4W) Somsec 1.0 max Sgéiggz 1’8'(;‘Vat
5 . DC
X2 8oov manx. 120Hz max. 1200V
max. max. Terninal to Terminal to
RE1201 0.1 0.45 max
( e *2 Case Case
2000Vrms 100,000MQ
RE1202 0.2 47 (112W) 0.15 max 50/60Hz min at
60sec 100V,

*2This series has European approvals which assists in obtaining the CE Marking in accordance with the EC Low Voltage Directive




MECHANICAL SPECIFICATIONS:

Case:

Case Material:

Potting Material:

Leads:
Capacitor:

< OKAYA

Standoffs provided for improved cleanability
Polybutylene Terephthalate (FR-PBT)
UL-94 Flame Class V-O
UL-94 Flame Class V-O
Tinned Copper Clad Steel,

Metallized Polypropylene Film

@ T+05
y
1405
x
L
o
+
I
— S A
7y
4} F+0.5 ;ﬂ
£
£
g — e 5
Y
MECHANICAL DIMENSIONS
Safety Model Capacitance | Resistance Outer Dimension (mm)
Standard Class b F+20% value
andar number UF+20% Q+30% L H - F d
RE12001 0.01
b\ 16.0 13.5 6.0 14.0 0.6+0.05
@ RE120033 0.033 120 (1/4W)
: X2
(6*2 RE1201 0.1 17.0 155 8.0 15.0 0.6+0.05
RE1202 0.2 47 (1/2W) 245 17.0 8.5 225 0.75+0.07




SPARK QUENCHERS UL/CSA 125VAC 250VAC
-

Fax Back Document #1201
AU SERIES Safety Agency : Standard File No.
e Qur best price/performance series for UL :UL-1414 (125VAQ) E47474
hlgh volume app“ances CSA : C22.2 No. 0, 1 (125VAC) LR37404

SEV : IEC60384-14 1I/EN132400 93.1 01313.04
SEMKO : IEC60384-14 II/EN132400 9415208

e AC or DC applications

® Y watt non-inductive, high pulse FIMKO : IEC60384-14 II/EN132400 | 178357-01
resistor DEMKO : IEC60384-14 I/EN132400 | 302908
e Good Peak Pulse withstand capability NEMKO : IEC60384-14 I/EN132400 | P9410 2376

/A1

01F-12004
250V~ Q 40/100/21X2
OO0BENDL
O
ELECTRICAL SPECIFICATIONS Operating temp. range : -40 ~ + 85°C
Pulse condition (Max) Peak Test
Safety Model |Resistance|Capacitance|Peak to ... | Pulse width (sec) Insulation
Standard Class No. 0£30% | F $20% Peak |Pulse width :!epetmve X VF;LIIJasee J‘llgtl:tgggz resistance
(P-P) requency’ erequency(Hz) 9
A Line to .
@ Line 2000 1010
120(%oW) 0.033 20msec.max 3(0.8)max Vdc
® AU120033 1200 Vrms 15’0;231'\/'9
@ 50/60Hz S
- 700V 120(60)Hz 700V Line to
@ X2 | AU1201 120(%W) | 0.1 max |20msec.max| oo 3(0.8)max max i_~5S?C Case
® AU047033 | 47(%W) 0.033 20msec.max 6(1.5)max 'C”e % 1100,000M)
AU0471 | 47(%W) | 0.1 50msec.max 6(1.5)max 20003\7$ms min.
® AU010033| 10(%W) | 0.033 20msec.max 10(2.5)max 50/60Hz | (@t20C
AUO101 | 10(%W) | 01 50msec. max 10(2.5)max s0sec | 200VDO)
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MECHANICAL SPECIFICATIONS:

Case: Standoffs provided for improved cleanability

Case Material: Polybutylene Terephthalate (FR-PBT)
UL-94 Flame Class V-O

Potting Material: ~ UL-94 Flame Class V-O

Leads: Tinned Copper Clad Steel,
Soldered Capacitor Element
Capacitor: Double Wound, Oil Impregnated,

Metallized Polyester Film

(7]
[-
(Y]
=
(=)
-
[T¥]
—)
(—4
- =
T+/-1.0 E
3 (7}

F L+/-1.0—{
AU1201 T

0.1pF-120Q IEC384-1411
250V~ Q 40/100/21X2 H+/-1.0

OQOOCMOL

-+ |«-d+/-0.1

F4+/-1.0 20 min.

Add “C6” suffix to p/n for 6mm lead length.
Other lead lengths available—consult factory.

MECHANICAL DIMENSIONS All Dimensions in MM
Dimensions
Safety Resistance Capacitance
Standard | °©12sS Model No. 0+30% F 20% L H T F
AU120033 120(%oW) 0.033
é\:\ ® AU1201 120(%.W) 0.1
Q) AU047033 47(%W) 0.033
© D X2 AU0471 47 (%W) 0.1 200 17.0 8.0 175
® AU010033 10(%oW) 0.033
AU0101 10(%oW) 0.1
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SPARK QUENCHERS
-]

Fax Back Document #1202

XA SERIE

S

e Small case size with superior
performance

¢ PWB mounting

® Broad application in business
equipment

e 1/, watt non-inductive, high pulse
resistor

XA 1201
0.1pF-1200

250V~

ELECTRICAL SPECIFICATIONS

UL-CSA
125VAC,

VDE

250VAC

Safety Agency : Standard File No.
uL 1 UL-1414 E47474
CSA : CSA C22.2 No.0, No.1 LR37404/LR68886
VDE : VDEO0565-1 10529-4670-1002
XAB SERIES

Long insulated flexible wire leads
e AC or DC applications
e 1/, 0r ¥ watt non-inductive, high pulse
resistor

Operating temp. range : -40 ~ + 85°C

Pulse condition (Max)
Safety Resistance |Capacitance |Peak to Pulse width (sec) Peak Test Insulation
Standard Class | Model No. QO +30% UF + 20% Peak |Pulse width Repetitive X Pulse | voltage resistance
frequency Voltage | JISC5102
(P-P) Frequency(Hz)
Line to Line to
120(60)Hz Line Line
XA120033 0.033 20msec.max max 3(0.8)max 1200 Vrms| 15,000MQ
50/60Hz min.
@ o 120(7aw) 700V 120(60)1z 700V | 2-5sec | Lineto
XA1201 0.1 max |50msec.max max 3(0.8)max max Line to Case
A @ Case |100,000MQ
XAB1201 0.1 50msec.max [120Hz max 3max 2000Vrms min.
50/60Hz | (at 20°C
e XAB1202 | 120(¥2W) 0.2 50msec.max [120Hz max 3max 60sec 500VDC)
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OKAYA

MECHANICAL SPECIFICATIONS: XA Series

0
Case: Standoffs provided for improved cleanability o
Case Material: Polybutylene Terephthalate (FR-PBT) ,i'

UL-94 Flame Class V-O
UL-94 Flame Class V-O

Ce Jl

Potting Material:

Leads: Tinned Copper Clad Steel, L +0.5
Soldered Capacitor Element
Capacitor: Double Wound, Oil Impregnated, —['
XA1202

Metallized Polyester Film 02uF-1200

125V~

%)
ec
0.6 £0.05 ==
All Dimensions in MM g
Add “C6” suffix to p/n for 6mm lead length. =
Other lead lengths available—consult factory. E
&
(7]
XAB Series
MECHANICAL SPECIFICATIONS:
w0
o
Case Material: Polybutylene Terephthalate (FR-PBT) H
UL-94 Flame Class V-O -
Potting Material: UL-94 Flame Class V-O < )
Leads: Tinned Copper Copper Wire
Polyvinylchloride (PVC) Insulation L +0.5
Soldered Capacitor Element
Capacitor: Double Wound, Oil Impregnated, _
Metallized Polyester Film 28, !
— = o
D Ao H
SRR T
U L o Q ' LUL-1007 AWG 20
N o+

lFi1:O

*Other lead lengths available—consult factory.

All Dimensions in MM

MECHANICAL DIMENSIONS

. . Dimensions
Safety Class Model No Resistance Capacitance
Standard ' 0 +30% UF +20% L H T F

XA120033 0.033 17.0 14.0 7.0 15.0

A @ XA1201 120(¥4W) 0.1 20.0 16.5 8.5 175

X2

A @ XAB1201 0.1 18.0 235 8.5 15.0

— XAB1202 120(¥2W) 0.2 19.0 25.0 8.5 15.0
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SPARK QUENCHERS 250 VAC
-]

Fax Back Document #1203
Safety Agency : Standard File No.
XE SERIES uL - UL-1414 E47474
e Qur best size/performance series CSA  :CSAC22.2No.0, No.1 LR37404/LR68886
with broad applications in industrial VDE - VDEO565-1 10529-4670-1002
controls SEMKO : S5443-04-14 8705137
¢ Widest safety agency approvals DEMKO * Heaw Current Reguiations 88929EC
® High Peak Pulse withstand capability NEMKO : NEMKO 132/85 E40433/E40434
e [arge product selection range with EL : E384/14-82 116910-01, -02
Y, %, and 1 watt non-inductive, high SEV  :SEV1055 87.1 01343.02

pulse resistors

o AYAVAY XE 1201

0,1pF-120Q
250V~ V

o
ELECTRICAL SPECIFICATIONS Operating temp. range : -40 ~ + 85°C
Pulse condition (Max)
Safety Class Model Resistance Capag)t(ance Pteoak Pulse |Repetitive Pulse width (sec) Ej:: V(;I;teasg;e Ins_ulation
Standard number O+ 30% ; X resistance
(UF£20%) | Peak | width |frequency voltage | JISC5102
(P-P) Frequency(Hz)
XE01001 | 10(¥aW) 0.01 4.5max
XE04701 | 47(YaW) 0.01 3.0max
XE12001 | 120(%4W) 0.01 1.5max
XE22001 | 220(%4W) 0.01 0.8max
A\ XE47001 | 470(YaW) 0.01 0.45max _ _
XE010033 | 10(%4W) 0.033 3.0max Line to Line
15,000M O
@ XE047033 | 47(YaW) 0.033 2.0max min.
XE120033 | 120(%4W) 0.033 1.0max
XE220033 | 220(YaW) 0.033 0.5max Linetoline| o
25 XE470033 | 470(YaW) 0.033 0.25max 1250 Vims p
XE0101 10(¥2W) 0.1 1.5max 50/60Hz |, 4%(,)(1)2?)’10
© XE0471 47(%W) 0.1 1.0max 60sec |"coooma
xo | XE1201 120(2W) 0.1 800V |50msec| 120Hz 0.45max 1200V min.
) XE2201 220(%2W) 0.1 max. | max. max. 0.2max max. Line to
XE4701 470(aW) 0.1 0.1max Case _
XE0102 | 10(%W) 0.2 0.5max 2000 Vrms Lé”;g’
O XE0472 47(%2W) 0.2 0.3max 50.60Hz 1, 454 hoom
XE1202 | 120(5W) 0.2 0.15max 60 sec min.
) XE2202 220(%2W) 0.2 0.08max
XE0103 10(1W) 0.3 0.2max i
@ XE0473 47(1W) 0.3 0.1max '(S%toz\?D((:I)
XE1203 120(1W) 0.3 0.05max
XE2203 220(1W) 0.3 0.02max
XE0105 10(1W) 0.5 0.18max
XE0475 47(1W) 0.5 0.05max
XE01010 | 10(1W) 1.0 0.15max
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AC OO0

OKAYA

MECHANICAL SPECIFICATIONS:

Case:
Case Material:

Standoffs provided for improved cleanability
Polybutylene Terephthalate (FR-PBT)
UL-94 Flame Class V-O

UL-94 Flame Class V-O

0
o

H
-

Potting Material:
Leads:

Capacitor:

Tinned Copper Clad Steel,
Soldered Capacitor Element
Double Wound, Oil Impregnated,
Metallized Polyester Film

MECHANICAL DIMENSIONS

L +0.5

XE1201

0.jufF -1200Q
250v~ o

F+1.0

|10min | H +0.5

¥

XEO0103 ~ XE01010

All Dimensions in MM

Add “C6” suffix to p/n for 6mm lead length.
Other lead lengths available—consult factory.

Safety Class Model No Resistance Capacitance Dimensions
Standard ' 0+30% (LF£20%) L H T F d
XE01001 10(YaW)
XE04701 47(Y4W)
XE12001 120(Y:W) 0.01 17.0 14.0 7.0
XE22001 220(%4W)
XE47001 470(aW
A (W) 150 | 0.6£0.05
XE010033 10(YaW)
@ XE047033 47(Y4W)
XE120033 120(Y:W) 0.033 17.5 15.0 8.0
XE220033 220(%4W)
& XE470033 470(aW)
XE0101 10(%2W)
© XE0471 47(%W)
o XE1201 120(45W) 0.1 235 17.5 85 20.0
) XE2201 220(%4W)
XE4701 470(42W)
0.8+0.07
® XE0102 10(%2W)
1,
XE0472 AT(2W) 0.2 30.0 20.0 11.0
XE1202 120(45W) 275
) XE2202 220(%2W)
XE0103 10(1W)
@ XE0473 47(1W) 03
XE1203 120(1W) ‘
40.0 28.0 16.0
XE2203 220(1W) 365
1.0£0.10
XE0105 10(1W) 05
XE0475 47(1W) ‘
XE01010 10(1W) 1.0 47.0 335 22.0 435
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SPARK QUENCHERS 250 VAC
-]

Fax Back Document #1204
Safety Agency : Standard File No.
XEB SERIES uL 1 UL-1414 E47474
® Flexible wire leads with mounting CSA  :CSAC22.2No.0, No.1 LR37404/LR68886
tabs on some models VDE  :VDE0565-1 10529-4670-1002
e Qur best performance series with SEMKO : SS443-04-14 8705137
broad applications in motor and DEMKOQ *Heaw Current Reguiations 88929EC
controls NEMKO : NEMKO 132/85 E40433/E40434
e Large product selection range with EL - E384/14-82 116910-01, -02
Ya, %2, and 1 watt non-inductive, high SEV - SEV1055 87.101343.02

pulse resistors

o AA%AY
o
ELECTRICAL SPECIFICATIONS Operating temp. range : -40 ~ + 85°C
. Pulse condition (Max)
Safety Class Model Resistance Capaél)t(ance Peak to Pulse |Repetitive Pulse width (sec) ;j:: V(;I;teasg;e Ins_ulation
Standard number 0 +30% (LF£20%) Peak width |frequency X voltage | JISC5102 resistance
(P-P) Frequency(Hz)
XEB01001 | 10(%W) 4.5max
XEB04701 | 47(%W) 3.0max
XEB12001 | 120(%W) 0.01 1.5max
XEB22001 | 220(YW) 0.8max
A XEB47001 | 470(¥aW) 0.45max i i
XEB010033 | 10(¥aW) 3.0max Line to Line
15,000M Q
@ XEB047033 | 47(YW) 2.0max min.
XEB120033 | 120(¥W) 0.033 1.0max
XEB220033 | 220(YW) 0.5max Line to
XEB470033 | 470(YW) 0.25max 125'6"{2ms )(Eéég%s
XEBO101 | 10(AW) L.5max 50/60Hz | 0475, 01010
xo |XEB1201 120(2W) 0.1 800V |50msec| 120Hz 0.45max 1200V min.
XEB2201 220(¥aW) max. | max. max. 0.2max max.
@ XEB4701 470(%W) 0.1max '—é”az LO Line to
1,
o | [ fiew
0.2 : 50/60Hz |100,000M Q
XEB1202 120(¥5W) 0.15max 60 sec. min.
@ XEB2202 220(¥W) 0.08max
XEB0103 10(1W) 0.2max
XEB0473 47(1W) 0.1max (at20°C
@) 0.3 500VDC)
XEB1203 120(1W) 0.05max
XEB2203 220(1W) 0.02max
XEB0105 10(1W) 05 0.18max
XEB0475 47(1W) ' 0.05max
XEB01010 10(1W) 1.0 0.15max
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AC OO0

OKAYA

MECHANICAL SPECIFICATIONS:

Case:
Case Material:

Standoffs provided for improved cleanability
Polybutylene Terephthalate (FR-PBT)
UL-94 Flame Class V-O

Potting Material: UL-94 Flame Class V-O

Leads: Tinned Stranded Copper Wire
Polyvinylchloride (PVC) Insulation
Soldered Capacitor Element

Capacitor: Double Wound, Oil Impregnated,
Metallized Polyester Film

205 | o
5

105 £ @

o
= UL-1007 AWG 20 L
= =
Sge w ” ﬂ S =
SENE S ]
Séa :;: [olct 1T
¢ =)
=t g5 o (=
N UL1007 AWG20 8% 3 =
18 ¥ = - ==
=} & | e
F21.0 Foy | o
[_fa T 5

XEB:-01 ~ XEB---2 XEB:-3 ~ XEB---10

All Dimensions in MM

MECHANICAL DIMENSIONS

Other lead lengths available—consult factory.

Safety Class Model No. Resistance Capacitance Dimensions
Standard 0 +30% (HF£20%) L H T F
XEB01001 10(¥aW)
XEB04701 47(YaW)
XEB12001 120(YaW) 0.01 20.0
XEB22001 220(Y4W)
A XEB47001 470(4/aW) 16.0 80 125
XEB010033 10(%W)
@ XEBO047033 A7 (YaW)
XEB120033 120(YaW) 0.033 18.0
XEB220033 220(Y4W)
XEB470033 470(4/aW)
XEB0101 10(%2W)
@ XEB0471 47(YaW)
X2 XEB1201 120(¥2W) 0.1 19.0 25.0 8.5 15.0
XEB2201 220(%2W)
@ XEB4701 470(%2W)
XEB0102 10(%2W)
@ XEBO472 AT(AW) 0.2 215 30.0 11.0 17.0
XEB1202 120(¥2W)
@ XEB2202 220(%2W)
XEB0103 10(1W)
® XEB0473 47(1W) 03
XEB1203 120(1W) ‘
30.0 39.0 16.0 26.0
XEB2203 220(1W)
XEB0105 10(1W) 05
XEB0475 47(1W) ‘
XEB01010 10(1W) 1.0 37.0 48.0 22.0 33.0
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SPARK QUENCHERS 250 VAC
-]

Fax Back Document #1205
Safety Agency : Standard File No.
CRE SERIES UL 1 UL1283 E78644
e Broad use in industrial applications
® Flexible wire leads
. 3CRE/6CRE
e External mounting tab . _ _
. . . e [or use in three phase industrial
e 15 watt non-inductive, high pulse applications
resistor e Two different circuit configurations
for wide use conditions
® Flexible wire leads and external
mounting tab
e 15 watt non-inductive, high pulse

resistor

OKAYA JAPAN
& 3cRE-30680
0.3yF -68Q x3
250V ~ 50/60Hz

EGHE'5050I]
250VAG 50/60Hz
0.5)F - 502 X 3
3PHASE STAR

8PHASE DELTA
||

6CRE

Z—H—'\/\/v—‘
Z—H—'\/\/v—‘
Z—H—'\/\/v—‘

ELECTRICAL SPECIFICATIONS Operating temp. range : -40 ~ + 85°C

Pulse condition (Max)
Capacitance . ) Peak Test .
ooy | mogetno, | cr | Ressaee pedo] oy mepertue 55N 520 | pice | votage |1SUOn
F+20% - i voltage |JISC5102
(" 0) (P-P) width frequency Frequency(Hz) g
Line to Line to
CRE-10201 0.1 200(%2W) 50msec.max 0.45max Line Line
625Vrms |10,000M Q
CRE-20151 0.2 150(%W) 50msec.max 0.15max 50/60Hz min.
CRE-30680 0.3 68(%2W) 700V |70msec.max| 360Hz 0.1max goov | B0sec "é”aeséo
RN\ |CcRE-50500 0.5 50(%5W) max  |7omsec.max| Max 0.07max max | lineto |10,000MQ
3CRE-30680 | 0.3/1phase |68(%2W)/1phase 70msec.max 0.1max Case min.
2000Vrms
- 1
3CRE-50500 | 0.5/1phase |50(%2W)/1phase 70msec.max 0.07max 50/60Hz | (at 20°C
6CRE-50500 | 0.5/1phase |50(¥2W)/1phase 70msec.max 0.07max 60sec. | 500 VDC)
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MECHANICAL SPECIFICATIONS:

Case Material: Polybutylene Terephthalate (FR-PBT) CRE
UL-94 Flame Class V-O L o
Potting Material: UL-94 Flame Class V-O £
Leads: Tinned Stranded Copper Wire
Polyvinylchloride (PVC) Insulation p—
Soldered Capacitor Element é}-@ §} E
Capacitor: Double Wound, Oil Impregnated, |
Metallized Polyester Film £1l.
L+1.0
ﬁ UL-1015 AWG 18 2
=
(X
3CRE S
=
22 N =
x
2| e
- pat -
. 5 «»
| | =
o & o -
@ | 6CRE
' F£3.0 | F:30 9
443 [
L=1.0 \$ =
4 "
g < -4
=g UL-1015 AWG 18 -
ﬂ 8 e UL-1015 approved
. 7 (AWG 18 wire)
| i L :’.—'
( 10000
i |
3PHASE DELTA = w0
' <
N —
+H
w I
<
o T
15| !
Ll
All Dimensions in MM
MECHANICAL DIMENSIONS Other lead lengths available—consult factory.
Safety Capacitance Resistance Dimensions
Standard Model No. (LF£20%) Q+30% L H = =
CRE-10201 0.1 200(2W) 30 6.0 140 130
CRE-20151 0.2 150(%4W) ‘ ‘ ‘ ‘
CRE-30680 0.3 68(1AW) o5 0 320 16.0
L\ CRE-50500 0.5 50(%W) ‘ ‘ ‘ 150
3CRE-30680 0.3/1phase 68(*2W)1 phase 44.0 35.0 26.0 ’
3CRE-50500 0.5/1phase 50(%W)1 phase ' ' '
6CRE-50500 0.5/1phase 50(%W)1 phase 48.0 35.0 26.0 -
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SPARK QUENCHERS

500 VAC

Fax Back Document #1206
CRH SERIES
e 500 VAC rating for application in high
voltage phase control
¢ Flexible wire leads with external
mounting tab
e 6 and 10 watt non-inductive, high
pulse resistors
CRH-30330
500VAG
50/60Hz
0.33pF-33Q
o NV
O

ELECTRICAL SPECIFICATIONS

Safety Agency : Standard File No.
uL :UL1283 E78644
3CRH SERIES

e 500VAC rating for application in
high voltage three phase control

[ J
mounting tab

pulse resistors

Flexible wire leads and external

6 and 10 watt non-inductive, high

EOKAYA

3CRH-50270
0.47YF-2702 X3
500V~ 50/60HZ
3PHASE DELTA

JAPAN

Operating temp. range : -40 ~ + 70°C

Pulse condition (Max)
Capacitance . Peak . Peak Test .
Safety Model No. Cx Resistance o Pulse Repetitive Pulse width (sec) pulse | voltage Ins_ulatlon
Standard Q +30% ; X resistance
(HF£20%) Peak width frequency voltage |JISC5102
Frequency(Hz)
(P-P)
Line to L:_niﬁeto
CRH-10680 0.1 68(6W) 50msec.max 1.0max Line
10,000MQ
1250Vrms min
CRH-20470 0.22 47(6W 70msec.max 0.3max SorsoHz .
- : W) 11000v ' 720Hz. ' 1500v | 60S€C. | |ineto
A\ |CRH-30330 0.33 33(6W) max |100msec.max| max 0.2max max . Case
Line to 10 000MQ
CRH-50270 0.47 27(10W) 100msec.max 0.2max Case min
3CRH-30330 | 0.33/1phase | 33(6W)/1phase 100msec.max 0.2max Zoems pooc
at 20°
3CRH-50270 | 0.47/1phase |27(10W)/1phase 100msec.max 0.2max 60sec. 5(00 VDC)
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MECHANICAL SPECIFICATIONS:

Case Material:

Potting Material:
Leads:

Capacitor:

Polybutylene Terephthalate (FR-PBT)
UL-94 Flame Class V-O

UL-94 Flame Class V-O

Tinned Stranded Copper Wire
Polyvinylchloride (PVC) Insulation
Soldered Capacitor Element

Double Wound, Oil Impregnated,
Metallized Polyester Film

4.4

| F+1.0 l

iL+1.0
(L+10) £0.5
(L+20) +1.0
I cf
g €
- o
)

< OKAYA
CRH-10680 o
0.1F =680 =
5004~50/60Kz a
PN =
5
1

MECHANICAL DIMENSIONS

ﬁ UL-1015 AWG 18

Other lead lengths available—consult factory.

All Dimensions in MM

OKAYA

Safety Model No. Capacitance Resistance Dimensions
Standard (LF£20%) Q0 +30% L H T F

CRH-10680 0.1 68(6W) 15.0
CRH-20470 0.22 47(6W) 30.0 570 18.0

A CRH-30330 0.33 33(6W) 20.0
CRH-50270 0.47 27(10W) 40.0 28.0
3CRH-30330 0.33/1phase 33(6W)1 phase 46.0 62.0 32.0 13.0
3CRH-50270 0.47/1phase 27(10W)1 phase 56.0 40.0 18.0
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SPARK QUENCHERS
-]

Fax Back Document #1200

The technical data provided by Okaya Electric Industries Co., Ltd., and/or Okaya Electric America,
Inc. is designed to assist a potential buyer’'s engineer in applying these products to electrical,
electronic, and electromechanical applications.

The information provided in this catalog, as well as any additional data supplied by Okaya or
Okaya representatives, is for general use only to assist the buyer in making its own independent
decision as to the suitability of the products for the buyer’s intended use and application.
Except for any limited warranties contained in Okaya Electric America, Inc.’s Terms and Conditions,
OKAYA DISCLAIMS WITH RESPECT TO THEIR GOODS AND DATA AND INFORMATION
RELATED TO THEM, ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED
WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE.

The specifications contained in this catalog are subject to change without notice.

e Safety Standards

Okaya spark quenchers have been recognized by the following safety standards organizations:

Applicable Standard

Organization (country)

Household Appliances

Office Appliances and others

IEC

uL (USA)

CSA (Canada)
VDE (Germany)
SEV (Switzerland)
BS (Great Britian)
SEMKO (Sweden)
DEMKO (Denmark)
NEMKO (Norway)

El (Finland)
OVE (Austria)
IMQ (Italy)

PUB 65

UL-1414 (capacitor)
C22.2 No. 0 No. 1
IEC384-1411(EN132400)
IEC384-1411(EN132400)
IEC384-1411(EN132400)
IEC384-141I(EN132400)
IEC384-1411(EN132400)
IEC384-1411(EN132400)
IEC384-1411(EN132400)

PUB 950
UL-1283 (filter)

C22.2 No.8
IEC384-1411(EN132400)
IEC384-1411(EN132400)
IEC384-1411(EN132400)
IEC384-1411(EN132400)
IEC384-1411(EN132400)
IEC384-1411(EN132400)
IEC384-1411(EN132400)
IEC384-1411(EN132400)
IEC384-1411(EN132400)

Electrical apparatus are classified roughly into two categories, i.e., (a) household appliances and (b) office appliances
including office automation (OA) and others.

® The standards for noise suppression capacitors to be used in the household appliances are more strict than those
in the office appliances and others.

® The products enumerated in the following pages (with a few exceptions) have been approved under standards
applicable to the household appliances, so that you may use them for almost all applications.

¢ |norderto avoid any accidents in machine applications which may experience unexpected abnormal surge voltage,
or which are subjected to continuous 24-hour use, it is necessary to build in an extra measure of reliability. Here,
the strict test conditions conducted by the above-mentioned safety standards organizations can be considered as
one of the criteria from a reliability point of view.
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e SPARK QUENCHERS INTRODUCTION

RC NETWORKS

Recent developments in electronic equipment have
shown the following trends:

® |ncreasing demands for numerical control
machines, robotics and technically advanced
appliances are requiring progressive electronic
technologies.

e When employing integrated circuit and

OKAYA

Some key factors affecting circuit performance are:

1) Arcing between relay and switch contacts

result in wear and binding.

2) Contact arcing, results in high frequency

noise and abnormal high voltages.

3) The generation of back electromotive force

(EMF) is due to the self-inductance of inductive
loads.

4) The occurrence of high frequency noise is

the result of contact chatter in magnetic relays and
switches.

microcomputer technology, today’s equipment
is required to perform multifunctions in limited

size. Back EMF, due to self-inductance, affects

Silicon Control Rectifiers (SCRs) and Solid-state
Relays (SSRs) and can result in the breakdown of
other semi-conductor devices. Power line surges
must also be carefully considered. Either may be
a contributing factor in equipment malfunctions,
failures and in extreme cases fire and/or electrical
shock.

To illustrate these factors, consider that relay
contact chatter is capable of inducing oscillations
of several Kilohertz, contact arcing frequencies of
several Megahertz and amplitudes 10 to 20 times
normal circuit voltages. Voltage surges from
external sources may approach thousands of volts.

To protect electronic equipment against costly
failures or malfunctions, Okaya has developed
advanced components to suppress contact arcing
and filter unwanted electrical noise.

® The denser the installation of components, the
more the components must be miniaturized and
of lighter weight.

® As aresult, the following problems arise:

1) Functional limits of magnetic relays and
switches have narrowed due to increasing
contact amperage.
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2) Miniaturization of electronic components
has reduced their dielectric strength.

3) Circuit noise has increased as a result of
the coexistence of signal and power lines.

4) Safety standards for electronic equipment
and components have become increasingly
restrictive.

e DETERMINING RCVALUE It is possible to select a suitable OKAYA
Spark Quencher using the chart or the formulas
shown below. Keep in mind that there is no one
exact value of Spark Quencher which will satisfy
all applications. The chart and formula are guide-
lines to give the user a starting point from which to
work. The final selection must be evaluated in the

application to determine its acceptability.

In general, the RC determining formula is
regarded as quite complex, but since the RC
combination has the decisive effect of integrating
the rapid changes of the waveform to a smoothed
average, the determination of RC values by
complex formulas becomes unnecessary.

LOAD CURRENT - AMPERES
C=1
00501 ]02|03]05]|10]|20]30]50 o C = Capacitance in MED
125VAC| 0.01 | 0.01 | 0.01 | 0.01 [0.022] 0.1 | 0.3 | 0.5 | 1.0 | MFD I = Load Current in Amps
or * * * * * * * * * * R = Resistance in Ohms
Source | 125VDC | 470 | 470 | 220 | 120 | 120 | 47 | 47 | 47 | 10 |OHMs| R+C
Voltage| 250VAC | 0.01 | 0.01 [0.01 | 0.01 [0.022] 0.1 | 0.3 | 05 | 1.0 | MFD |valuess| R= V V = Source Voltage
or + + + + + + + + + + 10 (1+%) |
250VDC | 470 | 470 | 470 | 470 | 120 | 120 | 120 | 47 | 47 |OHMs
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SPARK QUENCHERS

Spark Quenchers are easily selectable elec-
tronic components designed to prevent or sub-
stantially minimize the occurrence of arcing and
noise generation in relay and switch contacts.

Spark Quenchers consist of specially
designed capacitors and resistors connected in
series. Spark discharges and induced noise are
absorbed over a wide range by the accumulation
characteristic and impedance of the capacitor,
while the RC time constant delays and averages
surge voltage and oscillations.

e EFFECT OF SPARK QUENCHER

Arc suppression

—E i C R j Load

At the moment of switch opening, the RC
combination absorbs and suppresses the energy
of the arc by letting it bypass the switch.

Back electromotive force suppression

- RC connected
t

With back electromotive force due to self-
inductance, the surge voltage peak is
suppressed by conducting it through the RC
circuit on the low impedance side. The peak is
absorbed by the capacitance of RC. The wave-
form is averaged and smoothed by the time
constant of the RC; thus generated noise is
eliminated or substantially minimized.

24

Damping oscillation

VEF

[ RC connected

-~
-~

e

t———

(Chattering)

The RC combination absorbs the high frequency
oscillations caused by mechanical vibrations
such as relay contact chattering. Similarly the
oscillations created by arcing are also averaged
and suppressed by the RC combination
regardless of their origin.

Dv/dt suppression

SCR

The RC combination allows the dv/dt of the “on”
and “off” operation of thyristors or similar devices
to decrease; thus surge voltages are suppressed
and semi-conductor elements are protected.
Even in the case of zero crossing circuits, such
as AC circuits, protection is necessary since
harmonic noise occurs when there is a gap
between phases or current and voltage of the
load circuit.



OKAVYA Spark Quenchers have the following

characteristics which make it possible to easily
use them in a wide range of applications.

1) The Overload capacity is large.

2) They are not polarized; thus can be used in
both AC an DC circuits.

3) They have a favorable effect on surge
voltage and accompanying oscillations caused
by contact chatter.

4) They are effective against spurious
potentials having magnitudes below circuit voltage.

5) They offer a high degree of protection for
semiconductor devices, and as thyristors and
SCRs.

6) They improve the dv/dt ratio.

OKAYA

® OUTLINE OF CAPACITOR CLASS RATINGS

Capacitors are classified by the IEC into the
following categories (these designations are used
by most European countries):

ClassY: Capacitors used in applications where
damage to the capacitor may involve the danger
of electrical shock.

Class X: Capacitors used in applications where
damage to the capacitor will not lead to the danger
of electrical shock.

European Safety Agencies subdivide Class X
into X1, X2 and X3 classifications. The test criteria
for these subclasses is shown in the table.

Peak Voltage Peak Voltage Test
Subclass on Service (kV) 1.2/50 psec. (kV)
X1 >1.2KV= 4.0kV 4.0kV
X2 =2.5kV 2.5kV
X3 =1.2kv None
RC COMBINATION TABLE
Q
WF 10 27 33 47 50 68 100 120 150 160 200 220 470 500
oo1 | XE XE XE XE XE
: XEB XEB XEB XEB  |XEB
XE XE XA XE XE
XEB XEB XE XEB  |XEB
0033 | Ay AU XEB
AU
XE XE CRH XA CRE |XE XE
XEB XEB XAB XEB  |XEB
01 |AU AU XE
XEB
AU
XE XE XAB  |CRE XE
02 |XEB XEB XE XEB
XEB
CRH
0.22
XE XE CRE XE XE
03 |xeB XEB 3CRE XEB XEB
CRH
0.33 3CRH
CRH
0.47 3CRH
XE XE CRE
05 |XEB 3CRE
6CRE
XE
1.0 |xeB

2-5
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SPARK QUENCHERS
-]

® GENERAL CONSTRUCTION ® SAFETY STANDARDS

Spark Quenchers must have the capacity to
store surge voltages and current energy, and afford
protection against inductively induced potentials.
The dielectric material of the OKAYA capacitors,
used in Spark Quenchers, affords a very high
degree of voltage withstand strength. All resistors
are non-inductive solid slug type to insure a high
degree of protection against pulse potentials. To
provide additional protection for equipment and
users, especially when these components are used
in AC applications, all OKAYA Spark Quenchers
are packaged in cases which meet UL-94 Flame
Class V-O.

Safety standards for capacitors used in con-
junction with AC power sources have recently been
adopted by many world wide standards agencies.
OKAYA Spark Quenchers are fully tested to these
standards (see Chart). As well, Okaya is able to
offer some products with 500 VAC ratings.

o APPLICATIONS

A) Protection for contacts and from noise
during switching operations of equipment such as
radio, TV, copiers, mixers, coffee grinders, dryers,
tool machine equipment, etc.

B) Protection of electronic instruments
during operation of relays, solenoids, motors, etc.

C) Electrical noise protection of semiconductor
devices during control of triacs, thyristors, motors,
welders, illumination equipment, etc.

e FORM
Line
Voltage Safety Standard Lead Type Forms Model
125V/250V AC A - @ - Bare wire/Flex PVC wire alb XA series/XAB series
125V/250V AC LSOOI Bare wire a AU series
250V AC LNEENOIOINIONE Bare wire a XE series
250V AC ANEAHODOBE Flex PVC wire b XEB series
250V AC R\ Flex PVC wire d CRE series
250V AC b\ Flex PVC wire e 3CRE series (3 phase delta connection)
500V AC b\ Flex PVC wire [+ CRH series
500V AC b\ Flex PVC wire f 3CRH series (3 phase delta connection)
250V AC b\ Flex PVC wire g 6CRE series (3 individual circuits)

AITTTT

e APPLICATION EXAMPLES

[%]L
B

Standard example in DC circuits.

2-6
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[ ISR

Standard example in AC circuits.

For phase control circuits
employing SCR or TRIAC, etc.



® DESIGN CAUTIONS

1) Using OKAYA Spark Quenchers will help
prevent abnormal operation due to electrical noise
and/or surge pulses. It is not recommended that
these devices be used in circuits with frequencies
greater than 70 Hz. When used in 3-phase, full
wave rectified applications, care must be taken to
insure that the Spark Quencher does not self heat
by more than 5 degrees centigrade or permanent
damage to the Spark Quencher may occur.

2) When protecting contacts feeding small cir-
cuit loads, it is recommended that the Spark
Quencher be placed in parallel with the load, rather
than the contacts, for the most effective applica-
tion.

3) In high speed circuits, the addition of a
Spark Quencher may slow the response time of
the circuit. For best response characteristics, do
not use a larger Spark Quencher than is absolutely
necessary to suppress the noise level.

4) Spark Quenchers should be connected as
close as possible to the noise source. Excessive
lead length may allow abnormal oscillation and/or
decrease energy absorption capacity.

5) When a thyristor, triac or invertor circuit is to
be protected by a Spark Quencher, care must be
taken that high harmonic currents do not cause
over heating of the Spark Quencher resistor. If
heating occurs, we suggest the employment of a
Spark Quencher with a lower resistance. The Spark
Quencher must not self heat by more than 5 degrees
centigrade. In invertor applications, it is
recommended that an OKAYA noise suppression
capacitor be used across the power lines, instead
of the Spark Quencher.

6) While it may appear effective to protect
contacts with a capacitor only, the capacitor
discharge current will cause accumulative damage
to the contacts when they close. The proper
technique is to apply a Spark Quencher across either
the contacts or the load.

2-7

The rated voltage of OKAYA Spark Quenchers
is expressed by the steady-state (line) voltage rat-
ing. They can, however, withstand much higher
voltages from power surges. In this catalog, the
maximum voltage (including the line voltage) that
the Spark Quenchers can withstand is expressed
as the “Peak Pulse Voltage”. For example, the XE
series is rated 250VAC RMS (350VAC Peak) maxi-
mum line voltage, but can withstand surge volt-
ages up to 1200VAC (including Peak line voltage).
“Pulse Condition” means the maximum voltage that
can be input between terminals of the Spark
Quencher (excluding line voltage) during operation.
For example, when the XE series is used in a
250VAC RMS (350VAC Peak) line voltage applica-
tion, it can withstand surge voltages up to 800VAC
(P-P) above the Peak line voltage. The following
drawing shows examples of both “Peak Pulse Volt-
age” and “Pulse Condition” for clarification.

“Pulse Condition”

1200

*k

1000

800

600

400

ot \

| \\_// *

-400

-600

-800

LV e I O O

* Pulse Condition (Surge pulse p.p.)

+» Peak Pulse Voltage (Peak line voltage plus surge pulse)

OKAYA

e EXPRESSION OF RATED VOLTAGE
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SPARK QUENCHERS
-]

® PERFORMACE CHARACTERISTICS

Temperature Endurance Damp Heat Endurance Temperature Characteristics
(%) (%) (%)
6.0+ 6.0 6.0
w] (AU Type) ] (AU Type) w0l TS~ o
al/ acC/¢ ) ac/ke /e \\\(AU Type) atlc
201 201 /__: AR/ AL/ 50 .
0d 0_1 L o ~
N
-2~0'~¥ aC/k ~2.0 ~ 2.0 \\
aRg_,l T Tm——a AR/R AR/R SRR _ 40l AN
- 6.0+ - 6.0 -6.04 \\\ AR/R
100 1000 100 1000 ~50 0 50 100 (C)
Time (Hrs.) Time (Hrs.) Temperature
(%) (%) (%),
6.1 6.0 601
4.04 (XEi CRE Type) 4.0 (XE! CRE Type) 4.04 \\\ (XE CRE T )
aC/e ool AC/ ' acs aC/c 20 \\\ ’ ype aC
’ 2.0 07 ~ Ic
Lo === A R/p N
0.\\ 0_/ o
; aC/,c
- 2.0 =< —2
AR/ TToaRk 29 AR/ *
R _4.04 AR/, R -40
R -4.04
-6.0 —6.04 \\ AR/
-6.0 B VR
100 1000 100 1060 —50 0 50 100 (C)
Time (Hrs.) Time (Hrs.) Temperature
(%) (%) (%)
6.0 6.04 6.0
«w{ (CRH Type) w0{ (CRH Type) 40
acle ] ace | aC/c AC/IC 54l
0 ke 0_»___/—-——-— AR/R 04
IS,
—2.04 ac/k —2.04 —2.04
AR, ARR _40 aRR 401
-6.0 —6.04 - 6.04
100 1000 Yoo 1000 I 5 P )
Time (Hrs.) Time (Hrs.) Temperature
® TEST CONDITIONS
Temperature Endurance: Damp Heat Endurance: Temperature Characteristics:
While operating at maximum
rated temperature and at 125%
of rated voltage, input the table 60°C, 90~95% RH -50°C to~100°C
voltages four times per hour for 100% Rated Voltage 100% Rated Voltage
0.1 second.
Model Applied voltage
AU, CRE 880 Vrms
XE 1000 Vrms
CRH 1500 Vrms
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e EXAMPLES OF ABSORPTION OF NOISE

The following illustrations show examples of
the operation of a variety of commonly used
magnetic relays and contactors with and without a
Spark Quencher. The ability of the Spark Quencher
to integrate peak power surges and suppress high
frequency oscillations is visibly demonstrated.

Without a Spark Quencher in the circuit, surge
voltage becomes 10 to 30 times larger than the
normal circuit voltage and the noise frequency
approaches 10 MHz. Spark Quenchers effectively
absorb high frequency oscillations induced by
contact chattering and attenuate peak surge
voltages.

Example 1. Magnetic relay closed in 12VDC circuit.

Without Spark Quencher

100V/div

0.1mSec/div

Example 2. Magnetic relay opened in 12VDC circuit.

Without Spark Quencher

100V/div

0.1mSec/div

29

In general, inductive load circuit malfunctions
occur as a result of component dielectric breakdown
induced by excessive peak potential, or
unnecessary radiation accompanied by
occurrences of high frequency oscillations due to
rapid changes of voltage. Spark Quenchers are
effective in preventing both types of electrical noise.

In the following illustrations of noise waves,
note that the time base is quite small compared
with the normal 50/60 Hz line (16-20 msec.).

SW
O O *
fmii:NT
AC/DC : g
©
Power @
Source ©
S}j'é"r'lk' Guencher
"

With XE-1201

100V/div

0.1mSec/div

With XE-1201

100V/div

0.1mSec/div

OKAYA

SPARK QUENCHERS




SPARK QUENCHERS
-]

Example 3. Magnetic relay opened in 120VAC circuit.

Without Spark Quencher With XE-120033

.-||'\|H|.1\1\|\L\\\1m\h_.-ﬂ——-
= =
Z z
> >
o o
o o
Lo Lo
0.2mSec/div 0.2mSec/div
Example 4. Large magnetic relay opened in 120VAC circuit.
Without Spark Quencher With XE-1202
= >
S z
> >
o o
o o
Lo Lo
0.2mSec/div 0.2mSec/div
Example 5. Magnetic contactor opened in 240VAC circuit.
Without Spark Quencher With XE-1202
= =
B S
3 3
o o
Lo Lo
0.2mSec/div 0.2mSec/div
Example 6. Rotary solenoid opened in 120VAC circuit.
Without Spark Quencher With XE-1201

500V/div

500V/div

0.1mSec/div 2.10 0.1mSec/div



OKAYA

With AU-1201

Example 7. Motor timer opened in 120VAC circuit.
Without Spark Quencher

500V/div

500V/div

0.2mSec/div 0.2mSec/div

Example 8. Induction motor opened in 240VAC circuit.

Without Spark Quencher With XE-1201
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500V/div

500V/div

0.2mSec/div 0.2mSec/div

Without Spark Quencher With XE-120033 With XE-1202

g 1

0.2mSec/div 0.2mSec/div

500V/div
500V/div

500V/div

0.2mSec/div

Three of the noise-graph illustrations are the
result of the switch opening with Spark Quencher
protection. Noise that occurs at the time of load
disconnect is absorbed by the LRC loop. Propor-
tionally as the capacitor becomes larger, the
noise prevention becomes more effective.

Two of the illustrations in example 8 are the
result of the switch opening without Spark
Quencher protection. The variation in the wave
forms is due to the difference in the AC voltage at
the instant of circuit opening.
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SURGE ABSORBER RA Series
-

* RAV7 ) . i ] Safety Agency : Standard File No.
The RA-V7 Series utilizes micro-gap discharge UL UL-1449 1985 E143446
technology, thus demonstrating extremely fast O TR i
response characteristics in dark ambient conditions :
without the use of radioactive isotopes. CSA :C22No.1 -4 LR105073

TUOV  :IEC384-14 1993 J9551103
Applied as indirect lightning surge protection in the FEATURES:

power line of equipment, this model is used with a N
series connected MOV between line and ground in
the power line.

Fast response time (see V-T Chart)

¢ This Surge Absorber is Bi-polar and will fail open if surge
withstand capability is exceeded.

* Inter-terminal capacitance is extremely small, resulting in
little influence on electronic circuits.

High Insulation Resistance (1x10°h min.)

Excellent Surge withstand capability
(300 times at 100Amp, 8x20ps.)

¢ Small size for compact circuit design.

* Available taped for auto insertion.
Add “Y” to model number. (RA-242M-V7-Y)

It may also be used within electronic circuits to
protect from destructive impulse current while still
permitting “Voltage Withstand Testing” without *
having to remove the RA-V7. .

. Dim.: mm
A 23Min.
< |
% = Model | A" dim.
)] \—
E gl ( I RA-M-V7 19mm Max.
A e
8 s RA-MS-V7 |16mm Max.

e ¢0.5 Dumet Wire Glicoat Plated
ELECTRICAL SPECIFICATIONS

Safet D.C. Breakdown Peak Surge Repeat Voltage
Y Model No. Voltage Capacitance 9 Surge Withstand
Standard : Current .
(when lighted) Times Test
RA-501M(MS)-V7 500 (400~600)
RA-601M(MS)-V7 600 (480~720
_ (MS) ( )
RA-102M(MS)-V7 1000 (800~1200)
RA-152M(MS)-V7 1500 (1200~1800)
A~ \Y @ RA-242M-V7 2400 (1920-2880) AC 1250V 3sec.
RA-302M-V7 3000 (2400-3600) AC 1500V 1 min.
A @ ce
RA-362M-V7 3600 (2880-4320) 2pF 3500 Amp 100 Amp AC 1800V 3sec.
(max) 3 times 300 times
RA-402M-V7 4000 (3200~4800) (8x20 psec) (8x20 psec)
-\ AC 2000V 60sec.
e RA-452M-V7 4500 (3600~5400)
L-\Y RA-242MS-V7 2400 (1920~2880) AC 1250V 3sec.
RA-302MS-V7 3000 (3400~3600) AC 1500V 60sec.
b\ RA-362MS-V7 3600 (2880~4320) AC 1800V 3sec.
ce RA-402MS-V7 4000 (3200~4800) AC 2000V 60sec.
RA-452MS-V7 4500 (3600~5400) AC 2000V 60sec.
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POWER LINES

V - T CHARACTERISTICS

< OKAYA

10.0
9.0
(KV)g.0
T
70 EQUIVALENT CIRCUIT
% DIAGRAM
§ 6.0 "500kV/s
= | —AMA—
o 5.0 -y {
3 L RA-452M-V7 o o
~ 4 O 11 - LRNIT A R ] 11
g ™" = 1 [TRA402M:V7 L
Q n M RA-362M-V7
1) L1 al e e Caim
= 3.0 M RA-302M-V/7
o -l al T 1 T
3 2.0 RA-242M-V7
g | ML
1.0 = =IRA-102M-V7
et |1 NI R
m ~RA-501M-V7
0.0 LLilm 1L
10ns 100ns 1y 10p 1000 1m  10m 100m 1 10 Response Time = (T)
LIGHTNING SURGE PROTECT FOR AC POWER LINES
RA-242M -V7 pspo |RA-302M-V7 IRA-362M-V7 _
we G-Umece 8-Uwm@ce @+
Z RATED VOLTAGE AC125V 50/60Hz AC250V 50/60Hz AC250V 50/60Hz
% | DC BREAKDOWN VOLTAGE 2400V+ 20% 3000V + 20% 3600V + 20%
§ AC1000V, 50/60Hz, 60S Max. ACI500V. 50/60H. 60S M AC1500V, 50/60Hz, 60S Max.
) Z, ax.
& | VOLTAGE WITHSTANDING TEST AC1250V, 50/60Hz, 3S Max. AC1800V, 50/60Hz, 3S Max.
[
Prot_ected
Equipment RA: RA - 242M - V7 RA; RA - 302M - V7 RA: RA - 362M - V7
Z1; MOV ¢10 Min., 270VMin. | Z1; MOV @10 Min., 400VMin. | Z1; MOV @10 Min., 400VMin.
CASE O E Z2 ; MOV @10 Min., 270VMin.| Z2; MOV @10 Min., 400VMin. | Zz2; MOV @10 Min., 400VMin.
01
1 PHASE !
L1
w Protgcted
@ L Equipment RA: RA - 242M - V7 RA: RA - 302M - V7 RA; RA-362M-V7 .
6 2 Z1; MOV 10 Min., 200VMin. | Z1;MOV @10 Min., 400VMin.| £1;MOV ¢10 Min., 400VMin.
§ | CASE® £ 72 MOV @5 Min., 270VMin. | Z2; MOV @5 Min., 270VMin.| Z2; MOV @5 Min., 270VMin,
I
= 01 RA
L | 1PHASE L:

L2| Protected

Equipment

E

RA; RA - 302M - V7
Z1; MOV @10 Min., 400VMin.
Z2 ; MOV ¢10 Min., 400VMin.

RA; RA - 362M - V7
Z1; MOV @10 Min., 400VMin.
Z2 ; MOV @10 Min., 400VMin.

CASE ® Z3: MOV 10 Min., 400VMin. | Z3 : MOV 10 Min., 400VMin.
®3
3 PHASE
L1

547 12| proected RA: RA - 302M - V7 RA: RA - 362M - V7

2z Eauipment Z1: MOV @10 Min., 400VMin. | Z1 : MOV @10 Min., 400VMin.
CASE © 77 L 72 ; MOV @10 Min., 400VMin. | Z2 ; MOV @10 Min., 400VMin.

c A Z3: MOV 910 Min., 400VMin. | Z3 ; MOV 10 Min., 400VMin.

. P‘&ASE Z4 ; MOV @5 Min., 270VMin. | Z4 : MOV @5 Min., 270VMin.

3-23

(72}
o
w
11}
o
o
(72}
11}
<
w
(O]
14
-
(70}




SURGE PROTECTORS RAM-B Series
-]

Fax Back Document #1416
® RAM-B Series

Safety Agency : Standard File No.
TUV: IEC 384-14 1993 J9650111

These Models are designed for use in power
circuit applications which may require European
(CE) Mark.

Itis designed to protect against “Common Mode”
Noise Transient Surges.

2 =
SURGE PROTECTOR
Re*A*M-362BXZ
AC250V 50/60HZ
= LOT NO.
SURGE Pﬂofs‘ﬁ?ﬁ @ okavA JAPAN
ReAeM-362
AC250V 50/60HZ
LOT NO. BXZ
@ OKAYA JAPAN o B
BWZ 7
" m -
200 +3(§’ UL 1015 AWG 16 wire
° Black, Yellow/Green
+30 :
2007 UL 1015 AWG 16 wire
Black, Yellow/Green
4 — 45
¥ 29 max.
< r 4.5 ¥
29 max. 41 max
¥ i . —4 12 max.
41 max __I
« » 12 max. 29 max. mm

29 max. mm

ELECTRICAL SPECIFICATIONS

DC Peak : . .
**Clamp Insulation Voltage Max Line Operating
Model No. Voltage V 10 Brsgﬁgg\évn CSULIJ’::gﬁt Resistance Withstand (?y%p)‘ Voltage Temp.
o .

(V) £ 10% +20% (L-L) 8/20uS (500 vDC) Test (RMS) Range

RAM-242BWZ 2400V 140V
1500VAC
RAM-302BWZ 3000V 2000 0 60 Sec. 2 pF(L-G)
940V ‘Am 10 300V -20° to +70°C
RAM-362BWZ 3600V P 1800VAC 75pF(L-L)
3 Sec.

RAM-362BXZ 3600V ec 34300V

** Equivalent Varistor Voltage at ImA. Surge Life Test (8/20uSec) @ 100Amp - 300 Times
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SURGE PROTECTORS OMYA

Fax Back Document #1417

. Safety Agency : Standard File No.
® RAM-LAS Series
UL : UL 1449 E143446
Specifically designed for AC power line applications uL : UL1414 Edrara
which may require European (CE) Mark. C?A - £ 222 No. 0.8 LR105073-2
TOV : |IEC 384-14 1993 J9650111

Applied as indirect lightning surge protection in the
power line of equipment, these models utilize micro-
gap gas discharge technology, and a series
connected MOV between line and ground, thus
demonstrating extremely fast response

characteristics in dark ambient conditions without RAM-302LAS
the use of radioactive isotopes.

It may also be used within electronic circuits to
protect from destructive impulse current while still

permitting “Voltage Withstand Testing” without
having to remove the RAM-LA.

FEATURES:

e Fastresponsetime

e This Surge Absorber is Bi-polar and will fail
open if surge withstand capability is exceeded.

e Inter-terminal capacitance is extremely small,
resulting in little influence on electronic circuits.

e HighInsulation Resistance (1x10°,Qmin.) 20.0 =95 =
e Excellent Surge withstand capabilitiy (300 v
times at 100Amp, 8x20us.) &=
SURGE -]
PROTECTOR =
o
= OKAYA 2
o [T
MADE IN JAPAN ]
-
—
(7]
r Vv N
-6 5
125 =47
? c Unitmm
o3 Tolerance: 1
0.6 Dumet Wire, Glicoat Plated
0.5 Copper Wire
ELECTRICAL SPECIFICATIONS
DC Breakdown Repeat Voltage
Safety Voltage Insulation Peak Surge . Max Line
Standard Model No. R=1IM Q , Resistance Cap. Current '?iL:r:?ei W't_?zt:;nd Voltage
100-500 V/Sec.
A @ RAM-242LAS 2400+£20% A03 :iiov 125Vrms
2000 Amp 100 Amp -
Al RAM-302LAS 3000+20% 1000 MO 2 bF 3 times 300 times AC 15.00\/ 250Vrms
(DC 500V) (max) 1 min.
@ A- (8x20usec) | (8x20usec) AC 1800V
RAM-362LAS 3600+20% 3 sec 250Vrms
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SURGE PROTECTORS

RAV-LDEZ Series

Fax Back Document #1406
® RAV-LDEZ:

Designed specifically for use in AC power line
applications. This model uses specially treated
discharge electrodes for greatly enhanced noise
immunity test and surge life making it optimum for
the protection of single-phase power supply circuits.

® RAV-401LDEZ

22,5 13.0 1142
& l
2
5| o Q
w +H
CP WIRE b 2 U | 20801
b 8 20.

e Use of Surge Protectors:

Okaya Surge protectors in combination with Okaya
XYE series filter capacitors offer superb lightning
surge suppression. Capacitor XYE-104332 will
equalize excessive currents aiding the surge protector
in absorbing the lightning surge. This parts
combination is equally effective against severe noise.

® Noise Margin Test:

Safety Agency : Standard File No.
uL 1 UL-1449 E143446
CSA : C22.2 No. 8 M1986 LR105073

L1
L2 i

® RAV-781LDEZ

CP WIRE

22.5 3.0 1242
l 2
°
5] o C
w +
i 9
0.8 £0.1
1] #j2 2 I E—
[ N !
1£2)+21 [ £2
5|5 |7,5l
T —r————
R R
AC 120V
5 0-0nO S
P.E.
1 2 * N
Surge I
Protector j E
RAV-401LDEZ XYE104332

Eo—¢

Noise margin testing usually requires the physical disconnection of lightning surge protection components. Such
disconnection often is difficult and time consuming. Okaya’s RAV-LDEZ series allow noise margin testing without any
such disconnection as they are designed to withstand the rigors of testing.

Model Number

RAV-401LDEZ

RAV-781LDEZ

Power source

Single-phase 135VAC 50//60Hz

Single-phase 270VAC 50//60Hz

Impulse width lus lus
Impulse voltage (+,-) 2kv 2kvV
Applied period (Hours) 1.5Hrs Max. 1.5Hrs Max.
Impulse Test Condition
ELECTRICAL SPECIFICATIONS
Clamp* Peak Surge Peak Surge . Max. Line . Operating
Model No. Voltage Current Voltage ??;20(?;? ngp'?)c'l\tﬂzr;(c;e Voltage W?g;ht Temp.
V1.0+10% | 8/20us (A) 1.2/50us (V) ) (Vrms) 9 Range (C)
RAV-401LDEZ 403 145
1000 12K 50 50 10 -20° to +70°
RAV-781LDEZ 783 300

* Equivalent Varistor Voltage @ 1MA
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SURGE PROTECTORS

RAV Series
-

Fax Back Document #1407
o RAV-OWZ Safety Agency : Standard File No.
Q uL :UL-1449 E143446
Designed specifically for use in single phase AC
power line applications. The screw terminal con-
nections allow for easy application interconnection.
These models have specially treated discharge
electrodes combined with RAVs for greatly en- 2SO o
hanced noise immunity test and surge life. OKAYA
sun%]E PROTECTOR
RAV-781QWZ
(o} o
[ 4
D) AAA
1
| 56.5+0.5
‘ 0
C ] 0
o
.H
o
o
3 6 | |7 13
|
i ran\ gl ]
o o
, Yy
3-M4 10{11{11] 14| 2
T L
+.|
46+0.5 =)
N
ELECTRICAL SPECIFICATIONS
Clamp* Peak Surge Peak Surge . Max. Line . Operating
Voltage Current Voltage Rgsponse Capacitance Voltage Weight Temp.
Time (ns) (PF) Max. (9)
Model No. V1.0 £ 10% 8/20us (A) 1.2/50ps (V) (Vrms) Range (C)
RAV-401QWZ 403 100 145
2500 20K 50 65 -20° to +70°
RAV-781QWZ 783 50 300

* Equivalent Varistor Voltage @ 1MA
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AC POWER LINES OMYA

Fax Back Document #1408

Safety Agency : Standard File No.
uL 1 UL-1449 E143446

® RAV-PWZ

Designed specifically for use in single phase AC
power line applications. The quick disconnect
terminals, combined with the mating plug-in
connector allows for easy application interconnection.
These models have specially treated discharge
electrodes combined with RAVs for greatly ceaoy —
enhanced noise immunity test and surge life.

@E PROTECTOR
S v 781PWZ

, 56.5+0.5 o
(2]
. = :
lI Ll \I m
9.0:02, 13.0:0.2 "Q | Y g
%2} B o ° \
4 1D Mes< g o H @
LI s & g -
%46.0£0.5 -~
e ’ — S
; o]
#3 3
R (-u; 12| Al B |12 w 68
\ z A L —
L 2 7 ] 46.0+0.5 H 20+0.5
; : (2]
o & -
0 é 5
P3-1S ﬂ ﬂ I] A:9+0.2
) B: 13+0.2
ELECTRICAL SPECIFICATIONS
Clamp* Peak Surge Peak Surge . Max. Line . Operating
Model No. Voltage Current Voltage I_?rgsponse C?Dp; cll\tAance Voltage Weight Temp.
V1.0 +10% | 8/20ps(A) | 1.2/50us (V) ime (ns) (PF) Max) (Vrms) @) Range (C)
RAV-401PWZ 403 100 145
2500 20K 50 56 -20°to + 70°
RAV-781PWZ 783 50 300

* Equivalent Varistor Voltage @ 1MA
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SURGE PROTECTORS RAV-B Series

Fax Back Document #1404
Safety Agency : Standard File No.
® RAV-BWZ-3C:
uL : UL1449 E43446
Designed specifically for use in AC power line CSA  :C222, No. 8 M1986 LR100413
applications. This model uses specially treated
discharge electrodes for greatly enhanced noise
® RAV-BXZ-3C:

immunity test and surge life making it optimum for

the protection of single-phase power supply circuits.
P gep P PRy This model is designed for use in three phase power

circuit applications. Combining multiple RAVs with
specially treated electrodes for greatly enhanced
noise immunity test and surge life, this model is
constructed in a unit-molded body.

l__j_.__ T
| |
- - - H :
I - . ) |
ELECTRICAL SPECIFICATIONS
Clamp* Peak Surge Peak Surge . Max. Line . Operating
Model No. Voltage Current Voltage ??;20(?;(; ngp'?)c'l\tﬂzr;(c;e Voltage W?g);ht Temp.
V1.0 £10% | 8/20us (A) 1.2/50ps (V) ) (Vrms) 9 Range (C)
RAV-401BWZ-3C 403 100 145 20
RAV-781BWZ-3C 783 2500 20K 50 50 300 -20° to + 70°
RAV-781BXZ-3C 783 30

* Equivalent Varistor Voltage @ 1MA
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AC POWER LINES OKAYA

e BWZ-3C cL ® BXZ-3C
3i3
1i0 <
< cL
3ia
RESIN o e 10
RESIN @
CP WIRE » oo
] 2 >
20.8 +0.1 of£ ©| o
————ale - g
;
CASE - CP WIRE
N r
20.8 £0.1 —os]
- T Ey

® Use of Surge Protectors: _CASE

23

Okaya Surge protectors in combination with Okaya
XYE series filter capacitors offer superb lightning

surge suppression. Capacitor XYE-104332 will Surge protectors can be connected to protect ma-
equalize excessive currents aiding the surge pro- chines using 208/240VAC 3-phase power supplies.
tector in absorbing the lightning surge. This parts The combination of the 3XYG series of high pulse
combination is equally effective against severe capacitors with the RAV-781BXZ-3C surge protec-
noise. tor, is an effective countermeasure against exces-

sive surge and noise.

R O-O~O R
AC 120V R 000 &
P.E. $ 000 s E
[ PE. )
1 2 % . T 000 T g
Surge E
Protector '_T_j £ + 2
1237 =
RAV-4018BWZ-3C XYE104332 Surge E
protector I.'Ig
EO pa - RAV-781BXZ-3C || [3XYG1003 (-
- —]
EO T (]

® Noise MarginTest:

(%)
Noise margin testing usually requires the physical T 201 RAV-781BXZ-3C
disconnection of lightning surge protection
components. Such disconnection often is difficult,
and time consuming. Okaya's RAV-BWZ-3C and
BXZ-3C series allows noise margin testing without
any such disconnection as they are designed to

withstand the rigors of testing.

104

35

Clamping Voltage Changing Ratio
<

—10

_20.

-25 T T T

Time =—> (Hours)

Model Number RAV-401BWZ-3C RAV-781BWZ-3C RAV-781BXZ-3C
Power source Single-phase 135VAC 50/60Hz Single-phase 270VAC 50/60Hz 3-wire 270VAC 50/60Hz
Impulse width lus lus lus
Impulse voltage (+,-) 2kv 2kv 2kV
Applied period (Hours) 1.5Hrs Max. 1.5Hrs Max. 1.5Hrs Max.

Impulse Test Condition
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SURGE PROTECTORS

RAV-B Series

Fax Back Document #1404
o RAV-BWZ-2A:

Designed specifically for use in AC power line ap-
plications. This model uses specially treated dis-
charge electrodes for greatly enhanced noise im-
munity test and surge life making it optimum for the
protection of single-phase power supply circuits.

m B B
SURGE PROTECTOR
TYPE ReA® y781BWZ-2A

CUR. 2500A

Lor no. [ ] @

OKAYA ELECTRIC

1 Black
Ly o %)
2 Black
Lz (o ' O
Y/G
2-wire type

ELECTRICAL SPECIFICATIONS

Safety Agency : Standard File No.
uL 1 UL1449 E143446
CSA : C22.2, No. 8, M1986 LR 105073
® RAV-BXZ-2A:

This model is designed for use in three phase power
circuit applications. Combining multiple RAVs with
specially treated electrodes for greatly enhanced
noise immunity test and surge life, this model is
constructed in a unit-molded body.

m = B =
SURGE PROTECTOR
TYPE ReA*V781 BXZ-2A

CUR. 2500A
LOT NO. D @
OKAYA ELECTRIC

1 Black
L
2 Black
L: 0— Vo)
3 Black
Ly O— ? —0

3-wire type

Clamp* Peak Surge Peak Surge Response Capacitance Max. Line Weiaht Operating
Model No. Voltage Current Voltage Timg (ns) (PpF) Max.) Voltage ( Q)’ Temp.
V1.0+10% | 8/20us (A) 1.2/50us (V) ) (Vrms) 9 Range (C)
RAV-401BWZ-2A 403 100 145 60
RAV-781BWZ-2A 783 2500 20K 50 50 300 -20° to + 70°
RAV-781BXZ-2A 783 300 100

* Equivalent Varistor Voltage @ 1MA
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AC POWER LINES

OKAYA

e BWZ-2A ® BXZ-2A
— mm
g7 ¢ UL1015 AWG 16 wire
3 Black, Yellow/Green UL1015 AWG 16 wire
N ' 200 *30 €— Black, Yellow / Green
2T )
= < - : 45
g} I B —4—1Ma)£_‘ _L L 29 max. _‘l,_
: : ¢
T l’* 42 max. _‘I'_
29Ma-).(‘.\12 Max. * 4" 41 5max|” 12 max. mm

® Use of Surge Protectors:

Okaya Surge protectors in combination with Okaya
XYE series filter capacitors offer superb lightning
surge suppression. Capacitor XYE-104332 will

Surge protectors can be connected to protect ma-
chines using 208/240VAC 3-phase power supplies.
The combination of the 3XYG series of high pulse

capacitors with the RAV-781BXZ-2A surge protec-
tor, is an effective countermeasure against exces-
sive surge and noise.

equalize excessive currents aiding the surge pro-
tector in absorbing the lightning surge. This parts
combination is equally effective against severe noise.

EC R EO T

R OO R R 000 R
AC 120V AC 240V
3000 s

S o000 s o
P.E .E. o
[ Tooo— T L
= L

1 2 = -

I ¥ [--]
Surge E R e
Protector Surge . =
RAV-401BWZ-2A | | [ XYE104332 protector 2
. RAV-781BXZ-2A 3XYG1003 =
(17}
(<]
o
—]
(]

® Noise MarginTest: (%)

Time —> (Hours)

i)

_ _ _ _ _ T T 20 RAV-781BXZ-2A
N_0|se margin testlng_usual_ly requires the phyS|_caI o 104 ‘
disconnection of lightning surge protection D M !
components. Such disconnection often is difficult, g Vie. 4] i
and time consuming. Okaya’'s RAV-BWZ-2A and ° —1o- :
BXZ-2A series allow noise margin testing without § |
any such disconnection as they are designed to S ~207 }
withstand the rigors of testing. 2 ~25 ; ' . ;

g
8
3]

Model Number

RAV-401BWZ-2A

RAV-781BWZ-2A

RAV-781BXZ-2A

Power source

Single-phase 135VAC 50//60Hz

Single-phase 270VAC 50//60Hz

3-wire 270VAC 50/60Hz

Impulse width lus lus lus
Impulse voltage (+,-) 2kv 2kv 2kV
Applied period (Hours) 1.5Hrs Max. 1.5Hrs Max. 1.5Hrs Max.

Impulse Condition
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SURGE PROTECTORS

& @KAYA

Fax Back Document #1415
Safety Agency : Standard File No.
RAV-BWZ-4(5) TOV EyNego99y1 39551051
RAV-BXZ-4(5) - -
UL : UL1449 E143446
These models are specifically designed for use in
AC Power Line Applications which may require
European (CE) Mark.
They are designed for use in Single and Three-
Phase applications for protection against “Common
Mode” Noise Transient Surges.
Three-Phase applications include Delta and Wye 8
connections to 500VAC. smins z .|
\E@ — sas RAV-BWZ-5
L !
Bk ? Bk O Yie o o o #s  RAV-BWZ-4
! \ o
= hagl
(} 10 & 1. —
[ e
1 2 + "
V-BWZ-4 SR .
250/500 50/60Hz 28
Soda apan
Lot No. i W{aﬁoﬁ
— f
42405 2z —= } 7
1 I 55
Bk 2 g 3Bk (TPYIG N N
o o o o 25 RAV-BXZ-4
RAV-BXZ-5
| 345
RAV-BXZ-4 U D D E_ﬂu a UL115AWG16
14 47 i
1 2 3 L At‘
Surge Protector - O]
RAV_801BXZ-4 gl
200/500 50/60Hz
Borbva dapan T
LotNo. _L vﬂ'ﬂ#ﬂ"’ﬁ m_ | [}
—
ELECTRICAL SPECIFICATIONS
Front of Wave
Power Nominal maﬁtritnd Lightning Operatin
Voltage Frequency . 9 9 Impulse Max. |Max. Residual . P 9
Model No. . Discharge Impulse Weight Temp.
Rating Sparkover h Impulse Voltage (ur)
Current (isn) Sparkover Range
Voltage (Ua) Voltage (us) Sparkover
9 Voltage (uas)
L to Gnd L to Gnd
i LtoGnd Bo0ser | 121805 10K Se 8x20 Sec © ©
"Y"Conflg X ec 2ZX ec ec 2500A
RAV-781BWZ-4 2%%\\//' -
RAV-781BWZ-5 50/60Hz AC700V
3fAC +20% 2500A 2KV 3KV 2KV
RAV-781BXZ-4 250V, % 50/60Hz
RAV-781BXZ-5 430V 100gm | -40°to + 70°
50/60Hz
3fAC
AC800V
RAV-801BXZ-4 290V *
! 0,
RAV-B01BXZ.5 00V 5?)/?38 I{;)Z 2500A 2.32KV 3.48KV 2.32KV
50/60Hz
*=Delta, L-L & L-G 323 1




SURGE PROTECTORS RAV-B Series
-]

Fax Back Document #1414
Safety Agency : Standard File No.
® RAV-BYZ-2 uL UL1449 E143446
CSA C22.2No. 0, 8 LR105073

This model is designed for use in three-phase power
circuit applications. It is designed to protect against
“Normal Mode” Noise Transient Surges.

When used in conjunction with the RAV-BXZ-2A, it
will furnish complete protection of equipment, from
both Normal and Common Mode transient voltage

surges.
200 *% UL 1015 AWG 16 wire
Black
- 4.5
m 2] =] 29 max.
URGE PROTECTOR ¥
S E ReAeV781BYZ-2 [y
TYP 42 max __I
CUR. 2500A . " 12 max.
ot no.[ | @
OKAYA ELECTRIC 41.5 max. mm
L1O L L L1
1 Black
Llo o L2 O o o 2 pE
L2 o 2 Black o
L3o 3 Black o L3 O -
0—65 9—‘\ |—<>—€E 9—‘\ }—0
12l 3E i 2f 3
/\ SP1 SP2
| 1
S—N
EO
—  SP1: RAV-BXZ-2A
SP2: RAV-BYZ-2
ELECTRICAL SPECIFICATIONS
**Clamp Peak Peak : Operating
Model No. Voltage V 10 Surge Surge Re_?_?rggse Cap. M/%Ttélr(]ee Weight Temp.
(V) £ 10% Current Voltage 9 Range
RAV-781BYZ-2 783 50 nSec. 75pF 300 Vrms
2500 Amp 20KV o o
(8/20psec) | (1.2/50psec) 100gm -20°to +70°C
RAV-152BYZ-2A 1470 50 nSec. 35pF 500 Vrms

** Equivalent Varistor Voltage at ImA. Surge Life Test (8/20uSec) @ 1000Amp - 300 Times
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SURGE ABSORBER RCM Series
e

ggm:ggg:zlgESlEIRElsEs Safety Agency: Standard File No.

UL : UL-1449

CSA* C22.2, No.8 E143446
« Line to Line and Line to Ground combined - es s o

TUV - IEN60099-1/A:1999 J2150288

protection. UL
« UL, CSA, CE safety approvals.
» Surge protection for both Single and 3 phase
applications.
« Compactsize.

3-Phase, WYE Single Phase, WYE 3-Phase Delta Single Phase Delta
| s .
BQz " BUZ < BQZ

L L

BUZ — L L
WYE: 1-Phase 430Vrms (LtoL) RCM-781BQZ-4 Delta: 1-Phase 250Vrms RCM-601BQZ-4
3-Phase 430Vrms (LtoL) RCM-781BUZ-4 3-Phase 250Vrms  RCM-601BUZ-4
3-Phase 500Vrms RCM-781BUZ-4 3-Phase 290Vrms  RCM-781BUZ-4

ELECTRICAL SPECIFICATIONS Operating temp. range: 40~ +70CS

Power . Impulse Max. impulse Max. Surge Max. peak
Discharge - .
Voltage frequency sparkover sparkover Residual | current life surge
Model No. - current
Rating sparkover 8/200s voltage(us) | Voltage (uas) Voltage 8/20 ps current
voltage (Ua) H 1.2/50us 10KV/us (ur) 500A 8/20 psec
RCM-601BQZ-4/5 1 Phase 250V
AC560V .
+20% 2500A 2KV 3KV 2KV 300 times 5000A
RCM-601BUZ-4/5 3 Phase 250V B
RCM-781BQZ-4/5 1 Phase 430V
AC700V .
+20% 2500A 2KV 3KV 2KV 300 times 5000A
RCM-781BUZ-4/5 3 Phase 250/ 430V B
ACB800V .
RCM-801BUZ-4/5 3 Phase 290/ 500V +209% 2500A 2.32KV 3.48KV 2.32KV 300 times 5000A
0

This series has European approvals which assists in obtaining the CE Marking in accordance with the EC Low Voltage Directive



<) OKAYA

BQZ (single phase) series BUZ (3 phase) series

Tolerance +1.0mm

Outer Dimensions

¢.2 .2
¥ - =1 =i
g
Te)
© Resin N Resin © @
g UL94V-0 UL94V-0
] 4 7 7 v
: Il RNl I
£ AWG16 o o < AWGS 7 9
/ /
ro2F 1 2 3=]| |
Sissaivo @ 0 Case |
N < UL94V-0 g ::‘
Il + ‘¥
‘.;1,‘ f ‘ 41 ‘
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SURGE PROTECTORS RHCAstries
e v okAYA

RHCA SERIES (3216)

- Protection From Electrostatic Surge
-Surface Mounted Gas Arrester
-lIEC-61000-4-2
Micro-Gap Design
-Applications :
-Antenna Protection,
*Telecom, xBase T, Hub Protection
-Security Systems
-Data Acquisition

*Audio Systems
¥
3
. S —
0.3+0. J‘ D.3+0.1
_ o 3.2+0.2 L. 6:+0.3
Electrical Specifications [mm]
. . Surge Electrostatic
Test
DC spark-over F'{”Sli“?t':” glectrc:tst:tlc Current Surge Life
Model Voltage esistance apacitance Capacity IEC-61000-4-2
BA 200V
RHCA-201Q31 UA (140~260) 8/20 us 150pF-330Q
) 8kV  10000Times
BA 300V 100MQ Min. 0.3pF Max. S0A, 300Times
RHCA-301Q31
UA (210~390) (DC100V) (1MHz-1V) _ 500pF - 0 ohm
500A 5Times(+/_) _
BA 400V 30kV 30 Times
RHCA-401Q31 (280~520)
@Plastic Tape Dimensioning Life Test vs DC Break down Voltage

IEC-61000—4—2 150pF—3300Q B8kV

Ez[v]
500
lj.‘- F_l . Interval:10sec
i i i i 2 400
b 51 ol [ e e o i 'h_ll— 3 200
s i
-h'\.-l-i S ﬂ{"‘:}-"_h £
W ~ b - T H $ 200
1T T ; - 3
s | T i | . L & 100
e TF i g . . .
b 1 ! — 1 1 0 100 200 300 500 1000 2000 3000 5000 10000
L= Times
mm] ' ’
[ A I 8 I w I F I E I P I I Po ]
[ 1exo1 | 8501 | 8o0*03 | 35%005 | 175%0.1 | 40*01 | 20%005 | 40*01 |
[ Do T D1 T [ T 2 |
[ 41587 | ¢g11%F01 | 025%005 | 1701 |
@®Reel Dimensioning @®Recommended land pattern
Minimum Quantity : 2000 B Lt
L e B
e el Dimensions [mm]
; : a b C
e Reflow soldering 1.8~25 | 3.8~55 | 1.2~2.0
- = Flow soldering 1.8~25 | 24~3.6 | 1.2~1.6
= 1 ] i
t
e
. L]
[mm]
A B T D T E W | r |
|W:75| $60 00 | $13.0%02 | 421208 | 20%05 | 908 | 16%05 | 7.0 |




OKAYA Electric America, Inc.

S U RG E P R OT ECTO RS Ph: 800-852-0122 Fax: 219-477-4856

RHCA Series (4532)
- Surge current capacity 2000A 8/20u s
- Surface Mounted Gas Arrester
- Micro-Gap Design
Application:
CATV modem

Telecom, xBase T, Hab Protection
Security Systems R-. r

Data Acquisition
Audio Systems ( \

i sbos | [
Marking

N

Dim: mm 0401 | 0.4+0.1

45+03 |

Agency Standard File:
’ UL 497B E143446

Surge Absorption Characteristics at EN61000-4-5

Surge wave form
1.2/20ps4kV
Surge wave form i
10/700us 2kV

 2kV/div

Bresk down Voltége

=
2
> > \
e  Bresk down Voltage s SC_)OV
o «— 400V > | :
o DR e B X
I 1 L
o N N
10psec/div psec/div
Electrical Specifications
Test DC Breakdown Insulation Capacitance dl _mprzulse Impulse Wilt?s?;rlfj?n
Voltage resistance (IMHz-1V) Ischarge Lifetest 9
Model current Voltage capacity
200V
RHCA-201Q43U (140~260)
300V
RHCA -301Q43U
© (210-390) | 100MQ Min.| (o o\ 820u's | 8201 s100A Plo,’gog/JNS 4;,\/
RHCA -351043U 350V (DC 100v) | —OPT M 2000A 300 Times osilve Megative
(245~455) 5 Times
400V
RHCA -401Q43U (280~520)
Part number systems
RHCA 201 Q 43 U
DC Breakdown Tolerance S4§e - Packing formB
Series Voltage Q
201:201>< 10V =200V +20% 4.5(L)>< 3.2(W) Taping Bulk
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SURGE PROTECTORS ) O KAYA oS e,

Recommended land Pattern

B3 Land
Solder Resist
] ] Dimensions [mm]
a b c
o| | Reflow soldering| 27 | 6585 34
L_,I Flow soldering 2.9 6.5~9.5 36
a

Plastic Tape Dimensioning
P1

<i,\

NP,
D
Y
a
\NF
=
m

e—— [mm]

3602 | 49+02 | 12003 | 55005 | 1.75+0.1 | 8.0+=0.1 | 20005 | 4.0%=0.1

Do D]_ ty t
© 15+0.0-0 | @ 165+015| 0.3%0.1 3.040.2

Reel Dimensioning
Minimum Quantity:3,000pcs.

B
t
A WAL
A B C D E W t r
©330+2 | @80+05 | ¢ 13.0+05 | ¢ 21+038 2.040.5 13.5+1.0/-05 1.6+0.5 1.0

R: 0804



SURGE ABSORBER CA Series
-]

Fax Back Document #1409
o CAA

This array-type of silicon surge absorber was de-
veloped for using in signal line applications. The
element’s integration is improved, so space factor
and process times are improved. You can choose
4 or 8 or 12 elements.

Center Common

(4 elements)
L 14.0 max.

[ -

(12 elements)

cDeASI2
EDGANTE

35.0 max. i

Pin mark Pin mark T
No_ 1 L E—
10.7 max. 10.7 max.
31 ’H ” [ || aeis
254£0.2 0.5 0.1 25402 12402 l 0.5%0.1
1.2+02
|
Be emenits) 24.0 max =i 2.5 max.
Pin Mark —
10.7 max.
3183
5401 0.25+ 0.1
ELECTRICAL SPECIFICATIONS Maximum Allowable Power 4.2KW (8/20usec)
Breakdown Voltage Stand off Voltage Maximum Rated Surge (8/20us)
Model Name Ver (V) | TEST (MA) Vso (V) 1'so (pHA) | sM MAX. (A) V cL.max. (V)
CAA06-O 6.8 5.50 500 284.0 14.8
CAA18-O 18.0 14.50 128.0 32.7
CAA22-0O 22.0 1 17.80 5 105.0 40.0
CAA33-0 33.0 26.80 70.1 59.9
CAAB8-0O 68.0 55.10 34.1 123.0

3-12

O =The number of Element 4, 8, 12



Silicon Surge Absorber 1p/(P Series

< OKAYA

RSSA

The silicon surge absorber is available in five series
that support the countermeasure against a wide range of _—m -
surges from low to high, including electrostatic discharges

and lightning surges. The device may also be used as a p— _{B
constant voltage device where high voltage or high power

is required. B

B Features

« Fast response to rapid surges (10?sec). o ‘-—

« Almost no performance degradation against
repetitive surges.

» Very low internal resistance during operation.

» Very small leak current.

« Mesa chip design provides high invulnerability to
impulse surges.

m Applications

5 |-
,:‘:: F,f <"‘> " DC/CD
2 Converter
—g}l ) 4 x
—h
F77i7
a) Protection Against Switching Surge b) Protection of DC/CD Converter
Device o
|—| o2
0 -
B P g g T \ o4 i
=@ ¥ - 44
|
F7T7 feed 777
a0
c) Protection of Interface RS485A from Lighting Surge e) Protection of Data Line (Arrayed Surge Absorbers)
(Surge Absorber-Composite Surge Protector)




Silicon Surge Absorber 1P/CP Series

B Electrical Characteristics

Current Iz max f-------------mooume-

Voltage

Wes WeR ViEL  maw

of Model CP (Two-way type)

Voltage vs. Current Characteristics
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Voltage vs. Current Characteristics .
of Model ZP (One-way type)
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< OKAYA

Breakdown Voltage (V)

Voltage at which avalanche current may begin to
flow, normally the voltage between the surge
absorber’s leads when 1mA of current is applied.

Standoff Voltage (V q5,)
A maximum voltage that can be applied to the surge
absorber continuously.

Reverse Leakage Current (I ..,)

A maximum current flowing through the surge
absorber when the standoff voltage is applied to the
surge absorber.

Peak Surge Current (1o, o)

A maximum surge current that can flow through the
surge absorber, but not repetitively. The waveform in
the table is 8/20usec.

Peak Clamp Voltage (V . )

A maximum voltage that may be generated between
the surge absorber’s leads when the peak surge
current is applied to the surge absorber.

Maximum Allowable Power (P

_ (R)SM max.)
(P(R)SM max.)_ (VCL max.) X (I(R)SM max.)

Typical Capacitance between Absorber’s Leads vs. Breakdown Voltage

Capacitance between Absorber’s Leads

:

1000
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Silicon Surge Absorber 1P/CP Series

B Physical Dimensions W2000 Series Electrical Specifications
Operating Temp.: -40°C ~+125°C
Power Dissipation: 3Watt(18KW @8/20usec)

in) Surge Waveform
Iiminy_y W04y l{min) D4 Breakdown Reverse B2 0uoen
Voltage | Standoff | Leakage
. ] Model (] Voltage | Current Peak Peak
\ +10% (Vigso) (lryso) Pulse Pulse
' | ' 1 i @1mA (HA) Voltage Current
'\_\h (] (A)
it o5 ZP2006 6.8 * 5.50 2000 134 1342.0
CP2007 75* 6.05 1000 14.5 1241.0
- 002008 82* 6.63 400 155 1161.0
Series D W d |
002010 10 8.10 20 18.6 968.0
1000 2.8 5.0 0.6 20 0002012 12 9.72 5 217 | 8200
2000 5.3 9.7 1.0 20 002015 15 12.10 5 27.2 662.0
3000 85 8.6 1.0 20 0o2018 18 14.50 5] 325 554.0
002022 . . .
5000 9.7 123 12 20 22 1780 ° 393 | 4580
002027 27 21.80 5 48.3 373.0
002033 33 26.80 5 59.0 305.0
002039 39 31.60 ) 69.7 258.0
002047 47 38.10 5 84.0 214.0
n . . .- .
1000 Series Electrical Specifications —— o 2550 s 1000 1800
Operating Temp.: -40°C ~+125°C
Power Dissipation: 1 Watt(6KW @8/20usec) 002068 68 55.10 5 121.0 148.0
Surge Waveform 002082 82 66.40 5 146.0 123.0
Breakdown Reverse 8/20usec
Voltage | Standoff | | eakage Oo2100 100 81.00 5 178.0 101.0
Model (Vg Voltage | Current Peak Peak
+10% Vigso) (lgso) Pulse Pulse 002120 120 97.00 5 212.0 85.0
@1mA (HA) Voltage Current
v) A) 002150 150 121.00 5 265.0 68.0
001007 75 6.05 200 143 419.0 002180 180 146.00 O] 317.0 57.0
ZP1010 10 8.10 10 19.5 311.0 002220 220 175.00 5 388.0 46.5
001012 12 972 5 227 267.0 002250 250 202.00 5) 442.0 40.7
ZP1016 16 12.90 5 28.4 213.0 002300 300 243.00 5 529.0 34.0
001018 18 14.50 5 34.0 178.0 002350 350 284.00 5) 618.0 29.1
ZP1040 40 3240 5 73.0 83.0 002440 440 356.00 5 776.0 232
001050 50 40.50 5 88.0 68.9 ZP2500 500 405.00 5 884.0 20.3
ZP1060 60 48.60 5 114.0 526 ZP2600 600 486.00 5 1058.0 17.0
ZP1075 75 60.70 5 1420 422 ZP2700 700 567.00 5 1236.0 14.5
OO = ZP or CP Models available ZP2800 800 648.00 5 1412.0 12.7
ZP2880 880 713.00 5 1552.0 1.7

00 =ZP or CP models available *Test current= 10ma



Silicon Surge Absorber 1P/CP Series
- 0]

W3000 Series Electrical Specifications

Operating Temp.: -40°C ~+125°C
Power Dissipation: 5Watt(34KW @8/20usec)

W4000 Series Electrical Specifications
Operating Temp.: -40°C ~+125°C
Power Dissipation: 6Watt(44KW @38/20usec)

[O0O=ZP or CP models available

* Test current = 10ma

Surge Waveform Surge Waveform
Breakdown Reverse 8/20usec Breakdown Reverse 8/20usec
Voltage | Standoff | |eakage Voltage | Standoff | Leakage
Model (Voo Voltage | Current Peak Peak Model (Vgo) Voltage | Current Peak Peak
+10% (Vigso) (o) Pulse Pulse +10% (Viso) (yso) Pulse Pulse
@1mA (HA) Voltage Current @1mA (uA) Voltage Current
(\)) (A) v) (A)

ZP3006 6.8 * 5.50 5000 13.3 2556.0 ZP5006 6.8* 5.50 5000 13.6 3283.0
CP3007 75* 6.05 2000 14.7 2313.0 CP5007 7.5* 6.05 2000 15.1 2963.0
0OO3008 82* 6.63 2000 15.4 2208.0 0o5008 8.2 6.63 2000 15.9 2819.0
Oo3010 10 8.10 100 19.8 1717.0 oos5010 10 8.10 100 18.5 2426.0
0o3012 12 9.72 10 238 1429.0 0o5012 12 9.72 10 22.1 2034.0
Oo3015 15 12.10 10 29.7 1145.0 oos5015 15 12.10 10 27.6 1621.0
Oo3018 18 14.50 10 356 995.0 Ooso18 18 14.50 10 35.1 1352.0
003022 22 17.80 10 43.6 780.0 005022 22 17.80 10 40.5 1104.0
Oo3027 27 21.80 10 53.6 636.0 005027 27 21.80 10 497 901.0
0o3033 33 26.80 10 63.5 521.0 005033 33 26.80 10 60.7 737.0
0o3039 39 31.60 10 772 440.0 005039 39 31.60 10 71.9 622.0
003047 47 38.10 10 93.1 365.0 0oso47 47 38.10 10 86.5 517.0
Oo3056 56 45 50 10 111.0 307.0 Omo5056 56 4550 10 103.0 434.0
003068 68 55.10 10 135.0 252.0 0nosoe6s 68 55.10 10 126.0 358.0
ODO3082 82 66.40 10 162.0 210.0 Om5082 82 66.40 10 150.0 298.0
003100 100 81.00 10 198.0 172.0 oos100 100 81.00 10 184.0 244.0
003120 120 97.00 10 238.0 143.0 005120 Lz 97.00 10 2210 202.0
Oo3150 150 121.00 10 297.0 114.0 005150 150 121.00 10 276.0 162.0
OO3180 180 146.00 10 356.0 9.0 omo5180 180 146.00 10 331.0 135.0
003220 220 175.00 10 436.0 800 0mo5220 220 175.00 10 404.0 110.0
0o3250 250 | 202.00 10 495.0 69.0 Slafrey 250 || A 1 460.0 e
003300 300 243.00 10 594.0 57 2 0o5300 300 243.00 10 552.0 79.7
003350 350 | 284.00 10 6930 | 49.1 meesey S50 || AT 10 SR || G
003400 400 324.00 10 792.0 424 0O5400 400 324.00 10 736.0 59.7
003440 440 | 356.00 10 8710 | 390 015440 440 | 356.00 10 8090 | 543
ZP3500 500 405.00 10 990.0 345 O0O=ZP or CP models available * Test current= 10ma
ZP3600 600 486.00 10 1188.0 285

ZP3700 700 567.00 10 1386.0 245

ZP3800 800 648.00 10 1584.0 212

ZP3880 880 713.00 10 1742.0 19.5

OKAYA Electric America Inc. 503 Wall St., Valparaiso, IN 46383
Phone: 800-852-0122, 219-477-4488 Fax: 219-477-4856 http://www.OKAYA.com




Ph: 800-852-0122 Fax: 219-477-4856

SURGE PROTECTORS @ o KAYA OKAYA Electric America, Inc.

RA-C6 Series N @

Featuring fast response time and large surge Safety Agency : Standard File No.
withstand capability of 2000A,the RA-C6 is designed UL: UL497B E139599

. . . ) UL: UL1449 E143446
for the protection of electronic components in electronic UL- UL1414 o~
circuit from impulse type breakdown voltage. CSA: C22.2 No.1
Application 15Max ‘ 25Min ‘

- xDSL Modem, Splitter oG IMax
- BS tuner, CRT, TV Monitor, VTR

- Telephone, Modem, Facsimile
@7Max.
- Car audio, Car navigation
@4SDumetwirekeads
p |
unit: mm
. Impulse Impulse Voltage
: C t . . .
Safety Agency : Standard DC Insulation apacitance discharge Life test Withstanding
Spark-over sulatio 1kHz-
A Type resistance current 8/20ps Test
Cs Voltage 1.5V
UL UL U | 55 (MQ) 8/20us 100A
OB | WO | 14 | 0 V) (pF) "
) (A) (Times)
o - - - RA-800P/M-C6 80 (64~96) 1000Min.
o - - - RA-151P/M-C6 | 150 (120~180) (DC50V)
o - - - RA-201P/M-C6 200 (160~240)
o - - - RA-231P/M-C6 | 230 (184~276)
o o - - RA-311P/M-C6 | 310 (248~372) .
1000Min.
e T Trawinvice o] ¢V '
le) - - - - ~
o o - - RA-501P/M-C6 | 500 (400~600) 1.0Max. 2000 300
- o - - RA-601P/M-C6 | 600 (480~720)
- o - - RA-102P/M-C6 1000(800~1200)
- o - - RA-152P/M-C6 1500(1200~1800) )
1000Min ACI1250V
- o o o RA-272M-C6 2700(2160~3240) (DC500V) 3sec.
| o | o o | RA-302M-C6 | 3000(2400~3600) ACI0V
o 10/700us, 6kV  Surge waveform
V-t Characteristics
20 .
2
18 =
- 10kV/ f & .(_ia]
©16 KV f &
s N 100V f &
o 14 |
> \
g i
= 12
"
0 10 10ps/div
s \\ \\ N
g 08 i N K] s00v/'s RA-391M-C6 Absorbed surge waveform
™ B M
T 06 S e HI RA- 601M- C6
I N ™
' N L T
04 N T RA- 391M- C6
l N N i RA- 311M- C6
™~ — -
02 limy s
T — 100V/ s
00 T A 800M <6
10n 00n 1f E 10f E 100f E 1m 10m  100m 1 10

Response time (s)

10us/div




SURGE PROTECTORS <) OKAYA oy ameres, e

: %%k - -
Taping type (RA M-C6-Y) Description Symbol Dimension
Outside dimension Height L 15.0 Max.
RA | Lamp diameter A ¢6.1Max.
d
L,

Lead diameter 00.45+0.05
Product height from 17.0 Max.
board
Lamp pitch P 12.7+1.0
Hole pitch Py 12.7+0.3 (Note)
.. P, 3.85+0.7
Hole position P, 635113
Pith between leads F 5.0+
B Declining Ah +2.0
Paper width \Y 18.0+0.5
Hole position W, 9.0+0.5
Lead chinch height Hy 16.0+£0.5
Product height H; 33.5 Max.
Lead length H 18.5 Max.
Hole diameter Dy ©4.0£0.2
Paper thickness T 0.7£0.2
Forming Type(RA-***M-C6-F) Note) Accumulative pitch error:4 pitches —50.8+0.6mm

Outside dimention 20 pitches245+1.5mm

15Max. 25Min.
¢6.1Max. 3+]
——
@Max. \1
@ASDumetwireleads
“Gicot’ ]

See the following for specification of voltage markings

Example)
Model---------===-=-7=-=-=---- RA-102M-C6
DC Spark-over Voltage---1000V
Tolerance +20%—M
Calendar 2002—2
o Month manufactured----January—A
B o s teombol 0 Outsde style
(S The last digit calendar year Example 2002—2
(O ——— Month manufactured (see table below) Q 102
02A
Month | 1 |2 (3|4 |5]6]|7 |89 10[11]12 I

Symbol | A|B|D|E|F|G|H|J|K|L|M|N




SURGE ABSORBER

RA Series

Safety Agency : Standard File No.
® RA-V6-2 ,
uL : UL 497B 1988 E139599
The RA-V6-2 series utilizes creeping corona ut UL 1414 E4rara
discharge, thus demonstrating extremely fast
response characteristics in dark ambient ® Features:
conditions without the use of radioactive isotopes.
For example, a 1.2/50us, 10kV surge voltage can 1. Fastresponse time.
be suppressed to about 1kV. 2. This Surge Absorber is bipolar. The device will
Applied as indirect lightning surge protection in fail open if the surge withstand capability is
telephone equipment, this model is used for parallel exceeded.
connection between T and R in telephone receivers. 3. Inter-terminal capacity is extremely small,
Also, by connecting this absorber within electronic resulting in little influence on electronic circuits.
circuits, network computers can be protected from 4. High insulation resistance (1X10° ohms or more).
destructive impulse current. 5. Repeatable - may be used up to 300 times at
500A (8/20ps).
6. Small size allows soldering together with
resistors or other electronics components.
7. Product available taped for auto insertion. Add
“Y” to model number (RA-201P-V6Y-2).
To—WW—
@ RA-V6-2 Telephone
R O— &
ELECTRICAL SPECIFICATIONS
D.C. Breakdown Peak Surge _ _ _ _
Voltage Capacitance Dimensions (mm) Operating Temp
Model No. (when lighted) Current (PF) Range (C)
W) 8/20ps (A) 5 c
RA-201P-V6-2 200+15%
RA-231P-V6-2 230+15%
RA-261P-V6-2 260+15%
RA-301P-V6-2 300£15% 0.45
1500 2 Max. 6.5 Max. 14.0 Max. -20° to + 70°
RA-311P-V6-2 310£15% +0.05
RA-351P-V6-2 350+15%
RA-391P-V6-2 390+15%
RA-501P-V6-2 500+15%
RA-201M-V6-2 200+15%
RA-231M-V6-2 230+15%
RA-261M-V6-2 260+15%
RA-301M-V6-2 300£15% 0.45
1500 2 Max. 6.5 Max. 14.0 Max. -20° to + 70°
RA-311M-V6-2 310£15% +0.05
RA-351M-V6-2 350+15%
RA-391M-V6-2 390+15%
RA-501M-V6-2 500+15%

Series P - No marking on part

3-10

Series M - Coded marking on part




Low Cost Series OMYA

#C dumet wire

) Iy / Solder-plated
< < ( —
"/

B | 25min ]
mm
o o
(V) 600 L T T T TIT
0 RA-S01P-Ve 2
8/20ps 500A 7
Bzl 500 . /
g .y
S
S 400
c
H
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T 300
[}
4
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O 200
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Impulse Circuit Endurance Characteristics :
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RAV-L Series

OKAYA

Fax Back Document #1401
® RAV-L

RAV was developed to absorb high current surge
such as indirect lightning. Specifically, the RAV
applied to communication circuits will protect it.
The RAV is suitable for use with equipment which
requires high reliability protection from external
surges.

1. Response time: 50ns max.

2. Life: Possible to absorb 1000A for 300 times

repeatedly (Surge wave form: 8/20 us).

N
) 1500
( )—‘l l.—()
ol A D
N 1]
\\
b N Equivalent Circuit Diagram
100 e .
N Tt RAV-621LLD
“%\ mm
[ 0 7
R = a{4+RAV-401L LD &8 < i
o RAV-361L,LD b < g
© A=
§ \\D 500 :ﬁ 1 ‘ 8
d ! b
: — | 2303 |7 ) 230+3 ] 2
g T er—RAV-ZZLL #1002 15 m
2 |~ 01 w
o . o | :
0 [Tt —tob [T s RAV-121L >
5 O RAV-031L % RAV-152L :17.0+ 1.5
2
o
'_
100ns 10us

e Response Time —> (1)
RAVYV -T Characteristics

ELECTRICAL SPECIFICATIONS

Clamp Voltage* Peak Surge Peak Surge Response Time Capacitance Operating Temp
Model No. V1.0 +10% Current Voltage (ns) (PF) Max. Range (C)
8/20us (A) 1.2/500ps (V)

RAV-091L 90 150

RAV-121L 120 130

RAV-181L 180 100

RAV-221L 220 90

RAV-361L 360 2400 20K 50 30 -20° to + 70°
RAV-401L 400 30

RAV-621L 620 40

RAV-901L 900 30

RAV-152L 1500 20

* Equivalent Varistor Voltage @ 1MA
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SURGE ABSORBER

RAV-LD Series

Since the indirect lightning surges entering tele-
communication lines have the same voltage and
phase, the measures to be taken against the surge
must involve placement of a surge absorber be-
tween the lines and ground.

For example, in the case of the two-line sys-
tem shown in the accompanying illustration, the
gas arresters Al, A2 are inserted in the lines L1-E
and L2-E in order to protect the system, but in this
kind of arrangement, there may be a difference in
the response time of the elements.

Ly
At 3

v, |Equipment
A2

L
L

L2

® Measurement of Transverse Surge:

A three-pole type of surge absorber is used here to
protect a telecommunications line. A comparison
can be made between the transverse surges in the
gas arrester made by another manufacturer and in
Okaya’'s RAV-361LD, thus allowing an evaluation
of the performance of the respective products.

® Measurement Circuit

Measurements are made with the circuit
shown below, and by observing the
current waveform on an oscilloscope.

Surge
generator

® Measurement Results

The gas arrester produced a transverse surge with
a width of about 3-4us, and the generation of that
surge is facilitated in cases where the dv/dt is
precipitous and voltage is not so great. This surge
generation is a result of the V-T characteristics. In
contrast, the RAV type resulted in virtually no
transverse surge at all.

3-8

In general, indirect lightning surge is called “lon-
gitudinal surge”; in contrast, the surge caused by
the difference in element operating time is called
“transverse surge.” This condition is illustrated
below. The important thing is to prevent the
generation of this transverse surge.

L1~Ground Voltage| ~~7~ ~~~_
~
P
H ~—= Time
1 1
IR =
L2~Ground Voltage| | TTeell
' N
b | — Time
[ r
b Pl
L1~L2 Voltage| | b
N
Transverse surge ~—= Time




Telecom Lines OMYA

Fax Back Document #1402

® RAV-LD (For protecting network lines)
The RAV-LD series are designed as surge absorbers
for protection of telecommunication lines from in-
direct lightning surges. They demonstrate extremely

fast response time and positive surge absorption
operation compared to gas arresters.

N N

@ |Lap-

Equivalent Circuit Diagram

RAV-361LD

(%)
-
[Te ]
[~ -]
e
(=4
(72
(- -]
=<z
L
(]
-
—]
(7}

8.5% mm

Epoxy resin

CP wire
¢0.8
L
52 52 5t2
ELECTRICAL SPECIFICATIONS
Clamp Voltage* Peak Surge Peak Surge Response Time Capacitance Operating Temp
Model No. V1.0 + 10% Current Voltage (ns) (PE) Max Range (C)
LE 0% 8/20us (A) 1.2/50 s (V) : 9
RAV-221LD 220 90
RAV-361LD 360
2400 12K 50 30 -20° TO + 70°
RAV-401LD 400
RAV-621LD 620 40

* Equivalent Varistor Voltage @ 1MA
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SURGE ABSORBER
-]

Fax Back Document #1400

The technical data provided by Okaya Electric Industries Co., Ltd. and/or Okaya America. Inc. is
designed to assist a potential buyer's engineer in applying these products to electrical, electronic, and
electromechanical applications.

The information provided in this catalog, as well as any additional data supplied by Okaya or Okaya
representatives, is for general use only to assist the buyer in making its own independent decision as
to the suitability of the products for the buyer's intended use and application.

Except for any limited warranties contained in Okaya Electric America, Inc.'s Terms and Conditions,
OKAYA DISCLAIMS WITH RESPECT TO THEIR GOODS AND DATA AND INFORMATION RE-
LATED TO THEM, ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED
WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE.

The specifications contained in this catalog are subject to change without notice.

PART NUMBER RATING APPLICATION

RAV-L 90V - 1500V

RAV-LD 360V - 620V SURGE PROTECTION OF NETWORK LINE
RA-V6-2 200V - 500V

CAA 6.8 63Vdc ;EIE)E_I_CEOCI\_I/I_ISII\\IID DATA TRANSMISSION

RSM-XRL 5- 48V DATA TRANSMISSION PROTECTION

RSP-TEL (-B) Telephone TELECOM PROTECTION

RSP-485 RS-485 DATA TRANSMISSION PROTECTION

RA-V7 2400V - 3600V

RAV-401(782)QWZ 403V, 783V

RAV0L(78L)PWZ v SURGE PROTECTION OF POWER LINE
RAV-401(781)BWZ-2A(3C) 403V, 783V

RAV-781BXZ-2A(3C) 783V

RAV781BXZ-4 700V SURGE PROTECTION OF 3-PHASE POWER LINE
RAV-781(152)BYZ-2(A) 783V, 1470V

RAV-401(781)LDEZ 403V, 783V

RAM-LAS 125, 250VAC SURGE PROTECTION OF POWER LINE
RAM-BWZ-(4)(5) 125 - 500VAC

RAM-BXZ-(4)(5) 250 - 300VAC SURGE PROTECTION OF 3-PHASE POWER LINE

32



OKAYA

® SURGE ® CONSTRUCTION

Power surges, both voltage and current,
are occurring continually in today’s power
systems. Whether they occur naturally, such
as from lightning and static electricity; or are
man made, such as inductive surges from /ﬁ’ electrode of arrester
motor, transformers, solenoids, etc. power R varistor
surges are a fact of life. These power surges ceramlc tube

have a very high voltage and current level as % inert gas

lead terminal

Ir// Y. 04

compared to electrical noise.

Recent developments in electronic
designs have tended toward smaller and higher
density packaging of circuitry. This results in
a greater susceptibility to surges. Once
attacked by a surge, electronic circuits can
be destroyed in as short as 0.1 psec. The

designer of electronic equipment must be Symbol Equivalent Circuit Diagram
aware of, and be able to deal with, power
surges in product design. * FEATURES

OKAYA's RAV surge absorbers are Th_e RAV Surge Absorber is applicabl_e for the
designed to assist in dealing with the problem protection of many type_s of electrical equipment.
of power surges. The RAV series is a unique The RAV has the following features:
new approach which combines the features 1) Large capacity surge protection
of two well known technologies. Combining the 2) Fastresponse time
high speed capabilities of Metal Oxide Varistor 3) Good endurance to repetitive lightning

(MOV) with the large power handling capability
of Gas Arrester, OKAYA has developed a
product which can clamp power surges faster
than gas arrester alone and handle large power
surges far beyond the capability of MOV.

4) High clipping performance
5) Low internal capacitance
6) No environmentally hazardous materials

(%)
-
[Te ]
[~ -]
e
(=4
(72
(- -]
=<z
L
(]
-
—]
(7}

surge wave

® OPERATING PRINCIPAL absorbed surge wave
The RAV connected between lines will shunt Vv

the surge from one side of the line to the other. The

high speed varistor quickly shunts the surge until

the slower, but more powerful gas arrester takes

over. This allows the gas arrester to handle the

high energy portion of the surge and protect the

MOV from damage. This interaction of the RAV

assures safe handling of the power surge and long

life stability to the MOV. arrester operating

surge absorbed area
Y«

<

. ————
time

varistor
operating
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SURGE ABSORBER
-]

RAV

2x10? Vrdiv. 2x102 V/idiv. 2x102 V/div.

<

Voltage

DYNAMIC CHARACTERISTICS

Fig. 1 Shows the dynamic characteristics of Varistor, Gas Arrester & RAV.

Voltage -——=—

”\/\/\

ZnO Varistor

-=—— transposition —_\
Absorbed surge wave

Gas Arrester

— -
Varistor operating  Arrester operating

Lightning surges have precipitous dv/dt values
and huge electrical charge. Surge absorbers must
assimilate this surge. This limiting voltage
capability varies depending upon the type of
absorber. The voltge and current curves in Fig. 2
characterize varistors and gas arresters.

V)

Voltage

T T T T T T T
107 107* 107* 107 10° 10° —> (A
Current
Voltage Vs Current Curves

Figure 2

Varistors

Gas Arresters

v
Non Suppression time

~—
)
Surge wave s
—\_\ g

i

Time ——— T Time
1us/div. Beginning point of suppression 1us/div.

VARISTORS

Varistor voltage is specified by the
manufacturer at low current (ie, 0.1-1.0 mA). The
clamping voltage of the Varistor at higher current
(ie, 1.0 Amp) can be several times higher and will
increase as the current goes higher (See Fig. 2).
Varistors have a very fast response time (ie, 50
nsec.) and will clamp at rated voltage for low
currents or short periods of time. However, as a
power surge increases in either current or duration,
the Varistor clamping voltage can rise to unsafe
levels, ultimately failing when its maximum energy
level is exceeded. Although the Varistor may
survive most power surges, each time it absorbs
a power surge, damage occurs to the Varistor.
Ultimately the MOV is rendered inoperative and
unable to perform its suppression task.

GAS ARRESTERS

The rated voltage of the Gas Arrester is defined
as a DC breakdown Voltage (Ez). In contrast to the
Varistor, as the surge current increases this voltage
decreases. Therefore, once the Gas Arrester is
triggered, the voltage level is maintained at a safe
level, regardless of the increase in current or du-
ration of the power surge. Typically the trigger re-
sponse time is 1usec.
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® RAV CHARACTERISTICS

Power surges resulting from indirect lightning
strikes occur with precipitous speed. The dv/dt of
the rising waveform will exceed 100v/usec. As a
result, a surge absorber without excellent response
performance will be unable to protect equipment
from damage. The element performance of gas ar-
resters and other general surge absorbers is evalu-
ated by means of the Voltage-Time characteristic
curve, which expresses the relationship between
the rise time of the voltage and the firing potential
voltage of the device at the time of the surge rise.
The accompanying graph shows an example of V-
T characteristics.

The electrical characteristics of gas arresters are
normally measured by the element performance,
expressed in terms of the DC breakdown voltage.
When such devices are used as surge absorbers,
however, the more important value is the surge firing
potential voltage (Vf: the voltage at which surge dis-
charge begins). For example, even in the case of a
gas arrester with DC breakdown voltage of 90V,
the Vf value at 1kv/ps indicates a surge firing
potential of about 500V (See Fig. 3). The surge
cannot be discharged until the voltage rises to this
value. This characteristic forms the chief failing of
gas arresters. With the RAV surge absorber, how-
ever, the same 90V type permits the discharge
operation to begin at a Vf (at 1kv/us), of about 210V.
As a result, the discharge operation begins at a
level 290V lower than the gas arrester.

U4 w w

vV 3 2 3 & g E g K4
" i : 5 0z 0z ;g 3§ % gO

T 1000 = - = = = = = i =

vi / TEz
’ Q \
Ve 800 1— / NN A,
Tp 600 & k / [ [ l
Ez90V #gi 500V
Gas Arrester / [ /
400 f ™ \\ - - 7 7 400v
BJ 3 —7 7 350V
A : Gas Arrester | o L/ 7 7 300v
B:RAV 200 LA L [/ 7 %o
/ RS TV e B
RAV-091L 1 of sV
0 l

10ns 100ns lus 10us 100us 1ms 10ms 100ms s 10s

.. Response 1ime =—>

Figure 3 V-T Characteristics To

There are two standard tests which are used to
classify surge absorbers. Each test uses a signal
pulse which is imposed on the device under test
(DUT). This pulse is described by two sets of
numbers (1.2/50 psec. and 8/20 psec.). The first
number in each set is the duration of the rise time
of the signal imposed on the DUT. The second num-
ber is 1/2 of the duration of the fall time of the
signal imposed on the DUT.
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The 1.2/50 psec. test is used to determine the
peak surge voltage the DUT can withstand. The 8/
20psec. test is used to determine the maximum
discharge current the DUT can withstand. These
wave forms are derived from IEEE-587, 1980
(ANSI-62.41). This standard defines the open cir-
cuit and short circuit current waveforms which can
be expected to occur on AC power lines of 600
Volts (RMS) or less.

OKAYA
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SURGE ABSORBER

® BASIC CIRCUITTO PROTECT EQUIPMENT

Input impedance is high

L1

RAV-L

L2

PROTECTED
EQUIPMENT

PROTECTED
EQUIPMENT

Input impedance is low

The resistors R or MOV Z control continuous flow
discharge and low value ones should be
selected so as not to reduce the capacity of the

surge protection device.

B Rz
RAV-L(2) @ Q@
B Rz [

PROTECTED
EQUIPMENT

PROTECTED
EQUIPMENT

e APPLICATION

Protecting telephone lines

L1

PROTECTED

RAV-LD EQUIPMENT

PROTECTED
RA-V6-. EQUIPMENT

O

Protecting telecommunications and signal lines

PROTECTED
EQUIPMENT

"L | mmme |°
T
1

Single phase power supply

RAV-BWZ-2A

PROTECTED
EQUIPMENT

Three-phase inverter power supply

PROTECTED
EQUIPMENT

RAV-L

PROTECTED
EQUIPMENT

O

O

Vo, I
RAV-BXZ-2A
RAV-BXZ-4
RAV-BYZ-2

Protecting power supply for vending machine

RAV-LDEZ
RAV-BWZ-2A

PROTECTED
EQUIPMENT
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Description <0 OKAYA

Okaya offers a variety of surge arresters built around its leading technologies,
designed for use in protecting equipment from surges induced by lightning
discharge and electrostatic discharge on communication lines and equipment.

The purpose of this document is to feature one of Okaya’s surge arrester series --
Gas Discharge Tube Series. The application of gas discharging phenomena to the
series has realized the surge arresters featuring high insulation resistance and
extremely low capacitance, not affecting normal operation of protected equipment.

Series Envelope Current Handling Capacitance
I A R28/R38 Ceramic 10,000A 1.5pF
e, RAVY Glass 3,500A 1.0pF
.- RA-Ce Glass 2,000A 1.0pF
R A A RHCA Ceramic 2,000A 0.6pF
(SMD)
RCCA Ceramic 100A 0.3pF

(SMD)



Types of Surges <L OKAYA |

Surges are generated naturally and artificially. Lightning discharge and electrostatic
discharge (ESD) generate surges naturally. Artificial surges are generated by the
induction loads such as motors and relays when the devices are switched on and off,
and by the electronic switches incorporating semiconductors, such as SCRs. The
surges vary in amount of voltage, current, and energy. Proper use of protective
devices is required to protect equipment against such surges.

The following table lists part of models available for Okaya’s line of surge arresters
including mov and silicon surge absorbers which are not explained in this document.

Type Description Typical Protective Devices |Okaya Product Series
Surges by a large amount of energy | Gas Discharge Tube Type R28.R38,RAV,
lightning which contains high Arresters Mov RA-V7,RA-C6

voltage and high current | Silicon Surge Absorbers RHCA,RSSA

a small am.ount of _ Gas Discharge Tube Type RHCA,RCCA

Surges energy which contains Arresters Mov RA-C6,RSSA
by ESD high voltage and low Silicon Surge Absorbers

current




Gas Discharge Tube R28/R38 Series ) OKAYA

Features

- Fast response time to rapid surges

- Surge current capacity 10kA 8/20 pu s

- Large impulse current withstand capability

- Endures AC current

- Good insulation and low capacitance

- Various safety standards certified
(IEC,ITU-T,Telcordia,GR1361,etc)




Gas Discharge Tube R28/R38 Series L OKAYA |

APPLICATION

10kV/div

- Home telephone,
- Business telephone,

- PBX

- Wireless base station

- Optical transmission equipments
- Broadcasting equipments ....... ______ .
- Fire alarm system. I D T
- Home security systems

0.5kV/div

=
2
>
X ¥
o
—

T e

0.5kV/div




Gas Discharge Tube (R28 Series)

2-Electrode Arresters

A OKAYA

DC Impulse Impulse | Alternating Impulse

Breakdown spark-over | discharge discharge life test Insulation | Capacitance

Model Voltage Voltage current current 10/1000u s | resistance
100V/s~500V/s 100V/u s 8/20u s 50Hz/1sec. 100A
R28-900-BHL 90V_+20% 450V
R28-151-BHL 150V_+20% 500V
R28-231-BHL 230V +20% 600V )
— 10kA 10A 300 Times 10°MQ 1.5 pF Max.

R28-251-BHL 250V +20% 600V (10Times) Min.
R28-301-BHL 300V + 20% 650V
R28-351-BHL 350V +20% 750V
R28-401-BHL 400V + 20% 800V
R28-471-BHL 470V + 20% 900V
R28-601-BHL 600V +20% 1300V




Gas Discharge Tube (R28 Series)

A OKAYA

2-Electrode Arresters High-voltage Types

DC Voltage Impulse Alternating Impulse
Breakdown Withstanding | discharge discharge life test Insulation | Capacitance
Model Voltage Test current current 10/1000 p's | resistance
100V/s~500V/s 8/20u s 50Hz/1sec. 100A

R28-801-BHL 800V + 20% -
R28-102-BHL 1000V _+ 20% -
R28-152-BHL 1500V _+ 20% -
R28-242-BJL 2400V +20% | AC1250V

3sec.
R28-302-BKL 3000V _+ 20% | AC1500V 10kA 10A 300Times | 10°MQ 1.5 pF Max

60sec. (10Times) Min.
R28-362-BKL 3600V + 20% | AC1800V

3sec.
R28-402-BKL 4000V + 20% | AC2000V

60sec.
R28-452-BKL 4500V + 20% | AC2000

60sec.




Gas Discharge Tube (R38 Series) <L OKAYA |

3-Electrode Arresters High-voltage Types

DC Impulse | Alternating Impulse
Breakdown discharge discharge life test Insulation | Capacitance
Model Voltage current current 10/1000p s | resistance
100V/s~500V/s | 8/20 u s 50Hz/1sec. 100A
R38-900-BOL oV +20%

R38-231-BOL 230V +20%
R38-261-BOL 260V +20% _

" 10kA 10A 300Times 10°MQ 1.5 pF Max
R38-421-BOL 420V +20%
R38-601-BOL 600V + 20%
R28-801-BHL 800V _+ 20%




Gas Discharge Tube (R28 Series) <L OKAYA |

Basic Construction
2-Electrode type

™4

L oad Free

Sign Reference Material
1 Electrodes Sn-plated
2 Envelope Ceramic
3 Inner gas Neon, Argon and those mixed gases
4 Lead wires Copper covered steel wire

Tin plating copper wire




Gas Discharge Tube (R38 Series)

Basic Construction

3-Electrode type

\

lo

| AV

i

A OKAYA

L oad Free

Sign Reference Material
1 Electrodes Sn-plated
2 Envelope Ceramic
3 Inner gas Neon, Argon and those mixed gases
4 Lead wires Copper covered steel wire

Tin plating copper wire




RHCA Series 4.5*3.2)

Features

- Surge current capacity 2000A 8/20u s
- Surface Mounted Gas Arrester

- Micro-Gap Design

- Capacitance:0.6pF Max



RHCA Series 4.5*3.2) <L OKAYA |

APPLICATION

- CATV modem

- Telecom, xBase T, Hab Protection

- Security Systems

- Data Acquisition T — T
- Audio Systems ke s Surgé vv,a\g/e, form 1;2/50ps4kv .

T FA..i““3'“'”".‘""‘""‘J'«"J‘]""""’ .1‘.i'l1.11l.*.“]i’*-l'I,|i,|‘J.1l1“'|J1.M_|1!;1|1l.'*li.l*..~:lrl_li]‘l;|1:..
1 . + + . + * )

0.5kVv/div

1u sec/div



RHCA Series 4.5*3.2)

A OKAYA

DC Impulse Impulse Insulation Capacitance
Breakdown discharge | withstanding Impulse life resistance Max.
Model Voltage current Voltage test Min.
100V/s~500V/s 8/20u s capacity
200V
RHCA-301Q43U (140~260)
300V
RHCA-301Q43U (210~390) 2000A 10/700 pu s 8/20p s 100A | 100MQ Min. | 0.6pF Max.
3kVv 300 Times (DC 100V)
350V Positi\_/e/Nega
RHCA-351Q43U (245~455) tive
5 Times
400V

RHCA-401Q43U

(280~520)




RHCA Series 4.5*3.2) <L OKAYA |

Basic Construction

?‘ / Sign Reference Material

1 Electrodes Sn-plated

/ @ 2 Envelope Ceramic
YYW?W 3 Inner gas Neon, Argon and those mixed gases




RCCA Series (3.2*1.6)

Features

- Surge current capacity 100A 8/20u s
- Protection From Electrostatic Surge
- Surface Mounted Gas Arrester

- Micro-Gap Design

- Capacitance:0.3pF Max

A OKAYA



RCCA Series (3.2x1.6) L OKAYA |

APPLICATION

- Antenna Protection

- Telecom, xBase T, Hab Protection
- Security Systems

- Data Acquisition

- Audio Systems

Life Test vs DC Breakdown Voltage
IEC-61000-4-2 150pF-330Q -8kV

Ez[V] Interval:10sec
500
L 400
S
= 300
> P — Py Py Py Py Py Py 'Y Y Y
% 200
S 100
-
B o}
| —
aa) o o o o o o o o o o
(@) o o o o () o o o ()
a — ~ ™ re) S ) S S S
— N o LO (an)
—
Times




RCCA Series (3.2*1.6)

A OKAYA

DC Impulse Impulse Insulation Capacitance
Breakdown discharge life test resistance Max.
Model Voltage current
100V/s~500V/s 8/20u s
BA 200V
RCCA-201Q31 5 (140~260)
RCCA-301Q31 oA 213000?;0 150pE 5300
301Q31ua | ) 100A K| 100MQ Min. | 0.3pF Max,
- 400V Times (DC 100V)
RCCA-401Q31 ), (280~520)




RCCA Series (3.2*1.6) <L OKAYA |

Basic Construction

|  gad FrEe

Sign Reference Material
o N\ o =S o
J o 1 Electrodes Sn-plated
O 2 Envelope Ceramic
3 Inner gas Neon, Argon and those mixed gases




Soldering Profile GDT Series

Flow soldering profile

300 1
250 250C
200 r /

80 —110C

Temperature
|_\
al
o
I

60 — 120Sec ' 8Sec .

- Hand Soldering :350C - 5Sec

A OKAYA



Soldering Profile RHCA,RCCA Series L OKAYA |

Rflow soldering profile

w

o

o
1

245C

N

al

o
T

N

o

o
T

Temperature
H
al
o
T

60 — 120Sec .30-60Sec

al
o
T

- Recommended land Pattern

Dimensions [mm]

B Land
RHCA Type a b c
Solder Resist L Reflow soldering 2.7 6.5t08.5 34
Flow soldering 2.9 6.5-9.5 3.6

(@]
XXX XX

Dimensions [mm]

] ca L RCCA Type a b c

b Reflow soldering 1.8t02.5 3.8to55 | 1.2t02.0

Flow soldering 1.8t02.5 24103.6 | 1.2t0o 1.6




APPLICATION L OKAYA |

- PBX, Modem,Facsimile

o o ~—o
é *Normal
Arrl (P Arrl,2 : R28-351-BHL or R38-351-BOL,
L RHCA-401Q43U
© >—o o *AC Withstanding Voltage
% e Arrl: R28-351-BHL or RHCA-401Q43U
Arr2 QQ | : > Arr2: R28-242-BJL or R28-302-BKL,
1 | oA }< | R28-362-BKL
e | | >
v Lo — o _ ]
- Modem,Facsimile, Telephone
o Main Arrl,2 : R28-351-BHL or R38-351-BOL,
| RHCA-401Q43U
Arrl Circuit Z_ *AC Withstanding Voltage
Arr3: R28-242-BJL or R28-302-BKL,
ol R28-362-BKL
Arr2
i N



APPLICATION L OKAYA |

- Data Line, Sensor Line

e AN
- Arr : R28-900-BHL or R38-900-BOL,
Arr SA RHCA-201Q43U
O

SA : CP2007 or CP2022

- TV antenna

ANT

‘ ‘ gj’ Arr 1 R28-242-BJL — R28-452-BKL
1

Arr @




APPLICATION

- CATV booster

RFAC o— L Y Y\ o ¢ o Y Y\

IN

o
=
A"

L OKAYA |

Arr : R28-351-BHL

RFAC
ouT

Arr

INDOOR R28-900-BHL or
R38-900-BOL

OUT DOOR R28-351-BHL or
R38-351BOL



APPLICATION

- Water Heater Control Unit

Ignition Circuit

i )
AC Mov .~ g
o
Arr (2
Mov
+ >
- Car Stereo, - Wireless base station
Circuit Circuit

Arrl 63 6

Arr2

($> Arr3

L OKAYA |

AC125V
Arr  : R28-242-BJL
MOV : 270V

AC250V
Arr ;. R28-362-BKL
MOV : 470V

Arrl : RCCA-201Q31UA

Arr2 : RCCA-201Q31UA

Arr3 : R28-351-BHL or
RCCA-401Q43U



NOISE FILTERS SUP-BR&CG Series  250VAC
-]

Fax Back Document #1301
SUP-BOIR-E ljilfety A?SECIZB:S Standard F!:%I:c;.
SUP-CLIG-E -

e P.C.B. mounting with wire leads

¢ High Attenuation in MF and HF bands
e Case material rated UL94-VO

e Compact size

SUP-BOR-E

@ EOKRYA

NOISE FILTER

SUP-BAR-E®

AG 250V/4A
TV 1600VAC

© o—uU 1T—°0

Oy tiee

SUP-COIG-E

o ®

@2 m
NOISE FILTER
SUP-C2G-E

o®

®

ELECTRICAL SPECIFICATIONS

Safety Model Rated Test Insulation Leakage Voltage Temp_erature Operating
Standard number current voltage resistance current drop rse temp
(A) (max.) (max.) (max.) range (°C)
SUP-B2R-E 2 Line to Line Line to Llne_
1000 M  min
SUP-B4R-E 4 1000 Vrms 1.0Vrms 20°C -20 to +65
50/60Hz 60sec Line to 1.0mA
QA\ [SUP-B6R-E 6 (at 250Vrms
. Ground
Line to Ground 1000M Q min 60Hz)
SUPCset S 1500 Vims 0.6Vrms 30°C 20 to 55
SUP-C6G-E 6 50/60Hz 60sec | . 500vDC)

4-8



- & OKAYA

MECHANICAL DIMENSIONS

All Dimensions mm

SUP-BOR-E SUP-COG-E
0 ]
3 5
T T
" - —t
M $1,0£0.05 I‘ ]I ] I
Solder CP-wire
n
~
w
s
| bt}
i 5
~ <]
A0S
s % C6G TYPE : 40.7
DIMENSIONS
Model Outside Dimension (mm)
Number A B H
SUP-B2R-E
SUP-B4R-E 37.0 29.0 23.0
SUP-B6R-E
SUP-C3G-E
29.5 22.0 235
SUP-C6G-E

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q

SUP-BLR-E
Part Mode Frequency - Megahertz
Number 0.15/0.5 | 1.0 | 5.0 | 10 | 30 | 50 |100 | 300
NORMAL, L-L 08 25 34 44 44 46 26 17 9 PP
SUP-B2R-E o
COMMON, L-G | 38 48 47 51 55 22 39 30 12 i
™
NORMAL, L-L 07 21 29 38 39 43 45 17 16 —
SUP-B4R-E (T
COMMON, L-G | 26 41 49 55 58 28 30 29 13 1]
(7]
NORMAL, L-L 07 20 28 36 36 41 29 14 19 o
SUP-B6R-E =
COMMON, L-G| 21 35 41 50 55 23 30 28 36
SUP-COG-E
Part Mode Frequency - Megahertz
Number 0.15/0.5 | 1.0 | 5.0 | 10 | 30 | 50 |100 | 300
NORMAL, L-L 07 18 23 47 65 44 23 21 19
SUP-C3G-E
COMMON, L-G | 22 34 41 49 55 32 33 29 16
NORMAL, L-L 07 17 22 39 58 42 25 6 16
SUP-C6G-E
COMMON, L-G| 10 21 28 43 50 37 32 25 29

49



NOISE FILTERS SUP-JG Series 250VAC

Fax Back Document #1302
SUP-JIOG ljilfety A?SEC:28:3 Standard F!:%I:c;.
SUP-JDG-E UL UL-544 * E78644
SUP-JOG-E1 '
CSA 1 C22.2,N0.8-M1986 LR60681
e Compact size VDE  :VDE0565-3 10529-4730-1002
e |EC input connector SEMKO :IEC939 8946072, 9014077, 9016194
. SEV 1 1IEC939 Nr.89.1 03047, Nr.91.1 112062
e UL544, Medical and Dental ! !

Equipment, rating
¢ Faston and Solder output terminals
SuP-JOG

E FILTER

%)
c
T
&
O
®
m
OKAYA
E

©
®»® ©®
@ S
SUP-J3G-

ELECTRICAL SPECIFICATIONS

Safety Model Rated Test Insulation Leakage Voltage Temperature Operating
Standard number current voltage resistance current drop rise temp
(A) (max.) (max.) (max.) range (°C)
SUP-J3G-0*
SUP-J3G-2* 10uA
SUP-J3G-E
SUP-J3G-E-2 s 0.5mA
SUP-J3G-E1-0*
R\ [SUP-J3G-E1-2* 70uA .
SUP-J6G.0% 20°C -25to 55
@ SUP-J6G-2* 10uA
SUP-J6G-E 6 . . Line to Line 0.5mA
SUP-J6G-E-2 Line to Line -
3000 M Q2 min
©  [sup-secE10" 1000 Vrms oun
@ SUP-J6G-E1-2* 50/60Hz 60sec Line to v ooV
SUP-J10G-0* Line to Ground Ground _ 100A ’
SUP-J10G-2* 2000 \V/ims 6000MQ min
SUP-J10G-E
SUP. 10 E.2 10 50/60Hz 60sec (at 500VDC) 0.5mA
SUP-J10G-E1-0*
SUP-J10G-E1-2* 70uA .
SUP_J15G.0° 45°C -25 to 40
AN | SUP-J15G-2* 10uA
B |SUP-J15G-E
Cﬁ SUP-J15G-E-2 15 0.5mA
@ SUP-J15G-E1-0* OUA
SUP-J15G-E1-2* H

% These devices feature UL-544 (2601) recognition for
medical & dental equipment applications.

4-10



S Z OKAYA

MECHANICAL DIMENSIONS

All Dimensions mm

Panel Cutout

40.0
RS
Faston 5 { ’ -
. N ]
R:: A4 l |
: g 1! € g L 25 o mm
{ - ) L Panel
385+1 9!;
58.0+1.5 21.0+0.5
Countersink
SUP-JLIG-0
SUP-JUIG-E
SUP-JLIG-E1-0
Panel Cutout
. 40.0
225+ 05 |
& Solder terminal T T \J4
&7 2
o < | 4
) v ; ‘- {\\ °
:f,' > i " A& . r ¢ E
3 ' ! £ ; :t ' €> o L729.0 —’I
4.0 \é -A_4R 2 mm
. b Panel
5.0 +0.5— F—a&J — -
55.0+1.5 21.0+0.5
countersink
SUP-JLIG-2
SUP-JLIG-E-2
SUP-JLIG-E1-2

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q

Part Mode Frequency - Megahertz

Number 0.15|0.5 | 1.0 [ 5.0 | 10 | 30 | 50 |100 |300
SUP.J3G * |NORMAL,L-L | 2 | 11 | 17 | 31 | 34 | 41 | 46 | 31 | 46
SUP-J3G-E1  |comMMON,L-G| 22 | 30 | 32 | 34 | 33 | 35 | 43 | 40 | 34
SUP.J6G * |NORMAL,L-L | 2 | 12 | 17 | 27 | 31 | 41 | 45 | 53 | 49
SUP-J6G-E1  |cOMMON,L-G| 18 | 22 | 24 | 29 | 34 | 40 | 46 | 54 | 37
SUP-J10G * |NORMAL, L-L 12 | 17 | 30 | 32 | 42 | 44 | 50 | 49
SUP-JIOG-E1 |coMMON, L-G 16 | 19 | 24 | 20 | 36 | 45 | 49 | 37
SUP-J10G-E |NORMAL, L-L 12 | 17 | 27 | 37 | 47 | 40 | 40 | 46

4
9
4
SUP-JI0G-E-2 |comMMON,L-G| 8 | 16 | 20 | 35 | 47 | 59 | 44 | 39 | 32
3
5
4

)
e
=
—
e
("7 ]
2
=
=

SUP-J15G * |NORMAL, L-L 12 | 17 | 32 | 40 | 51 | 44 | 38 | 44
SUP-JI5G-E1 |coMMON, L-G 9 | 10 | 15 | 19 | 32 | 43 | 39 | 33
SUP-J15G-E  |NORMAL, L-L 12 | 17 | 28 | 33 | 48 | 35 | 37 | 45
SUP-JI5G-E-2 |coMMON,L-G| 4 | 10 | 14 | 28 | 48 | 55 | 44 | 37 | 33

% These devices have normal mode attenuation.
No “Y” capacitors are present for common mode.

4-11



NOISE FILTERS

SUP-FH Series 250VAC

Fax Back Document #1304

SUP-FLIH-ER
SUP-FH-ER-2

(Faston)
(Solder)

¢ |EC input connector

Bleeder Resistor for shock protection
Normal and Common Mode

Attenuation
® (Chassis Sealable

SUP-FOH

ELECTRICAL SPECIFICATIONS

Safety Agency : Standard File No.
UL 1 UL-1283 E78644
CSA :C22.2, N0.8-M1986 LR60681
VDE : VDEO565-3 10529-4730-1002
SEMKO :SS4432901 8815052

Oll 250V~ 6A 50/60Hz

R

P-F6H-ER

)

> @
J

2x8.0mH, 2x0.47uF (X)SH
Y 2x2200pF(Y), 235K
-25/+85°C/HPF

MADE IN JAPAN -

(@]
)

NOISE FILTE

suU

Safety Model Rated Test Insulation Leakage Voltage Temperature Operating
Standard number current voltage resistance current drop rise temp
(A) 9 (max.) (max.) (max.) range (°C)
SUP-F3H-ER
3
A\ SUP-F3H-ER-2
@ SUP-F6H-ER Line to Line
6 1000Vrms Line to Ground 0.5mA 30°C -25t0 55
SUP-F6H-ER-2 50/60Hz 60sec . :
— 6000M Q min
at 250Vrms 1.0Vrms
@ SUP-F10H-ER Line to Ground (at 500VDC) ( 60H2)
10 2000Vrms
SUP-F10H-ER-2 50/60Hz 60sec
AN | suP-F15H-ER-2
@ 15 35°C -25to 50
SUP-F15H-ER-2

4-12



— & OKAYA

MECHANICAL DIMENSIONS

All Dimensions mm

Faston Terminal Solder Terminal

‘n i (1]
40105
60 *
lnu#
)
*0.!
40205

31215
60*1

252 ]
412

25+ 1
4121

Faston Terminal #250

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q

Frequency - MegaHertz

Part Number Mode
0.15 | 05 1.0 5.0 10 30 50 100 | 300
SUP-F3H-ER NORMAL, L-L 50 81 94 69 50 55 65 23 30
SUP-F3H-ER-2 NORMAL, L-G 46 43 41 40 41 44 46 21 28
SUP-F6H-ER NORMAL, L-L 42 61 91 77 64 47 43 44 45

SUP-F6H-ER-2 NORMAL, L-G 37 40 41 40 39 42 40 43 35
SUP-F10H-ER NORMAL, L-L 27 66 88 92 93 65 44 33 36
SUP-F10H-ER-2 |NORMAL, L-G 26 31 35 42 43 52 46 32 25
SUP-F15H-ER NORMAL, L-L 22 61 81 78 85 69 42 43 31
SUP-F15H-ER-2 |NORMAL, L-G 24 39 40 39 40 41 45 40 23
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NOISE FILTERS

Fax Back Document #1316
SUP-LOH-EP-4 Series

¢ High performance magnetic
core material

¢ 20dB attenuation of 1000V,
800usec pulse

e 277VAC for HVAC, Ballast and
Lighting applications

SUP-LOH-EP-4

ELECTRICAL SPECIFICATIONS

SUP-LH Series 277TVAC

Safety Agency : Standard

File No.

UL 1 UL-1283

E78644

=20
NOISE FILTER
SUP-L15H-EP-4
-26/+50°C/ HPF

® L-2x15pH
X2-2x 0.'1uFéSH)
¥ - 2 x 3300p

MADE IN JAPAN

Safety Model Rated Test Insulation Leakage Voltage Temperature Operating
Standard number current voltage resistance current drop rise temp
(A) 9 (max.) (max.) (max.) range (°C)
SUP-L5H-EP-4 5 Line to Line Line to Line 30°C -2510 55
1550Vrms 3000M Q2 min 0.6 MA
SUP-L10H-EP-4 10 | 50/60Hz 60sec om
A Line to Ground 1.0Vrms
. ) at 250Vrms
SUP-L15H-EP-4 15 Line to Ground 6000M £ min ( 60Hz) 35°C -25 to 50
2240Vrms
SUP-L20H-EP-4 20 50/60Hz 60sec | (at 500VDC)
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= OKAYA

MECHANICAL DIMENSIONS

Mechanical Drawings

A ) )
(PN -~
—_ - ¢ 4.6X6 NOISE FILTER 6 4.6
H| H SUP-L20H-EP-4
\') 2TIV~20A 50/8CHz ~26/+50°C/HPF { B
o o \ ’ ] ®  -2x300 M
| < i3> i, w8
©o| O 1 \ & &
HE )- AN .= | X
-\\ \ N
v A »
1.0 +1.0 74.0 £1.0
—a fe =
31.0 =1.0 93.1 £0.5
- <
46.0 =1.0 103.0 =1.0
——— e
133.0 x£2.0
——
TVSS characteristics
TVSS
Characteristics b5 width soonSEC
v 200 | ‘
180 | L204-ER ]
o 160 ; - Gommen| || SHEP
E 140 — 1 Normmai '\‘ / L’u"“-r i
S 120 [ | [ Loner
£ 100 . o H
S g0 Al A
R VL AT
S 4« el
20| | = . _LpHEP
Vo g 77?’, = ’ W
0246 8101214161820 X10°
Vi Input Puise Voltage
(7]
-
(TF]
ar
STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q T
Part Mode Frequency - MegaHertz %
Number 0.15 0.5 1.0 5.0 10 30 50 100 300 E
NORMAL, L-L 05 44 64 79 67 55 57 36 24 =
SUP-L5H-ER-4
COMMON, L-G 32 44 49 55 59 49 52 50 19
NORMAL, L-L 04 38 58 86 72 50 45 49 23
SUP-L10H-ER-4
COMMON, L-G 26 42 45 46 48 46 55 41 30
NORMAL, L-L 07 32 54 81 71 63 49 31 21
SUP-L15H-ER-4
COMMON, L-G 22 41 43 42 45 47 45 44 21
NORMAL, L-L 11 25 45 73 68 65 45 27 27
SUP-L20H-ER-4
COMMON, L-G 15 32 40 44 48 49 52 48 23
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NOISE FILTERS

SUP-EH Series

250VAC

Fax Back Document #1305

SUP-ELIH
SUP-ELIH-0
SUP-E[H-2

High performance magnetics for
pulse absorption

e 20dB attenuation of 1000V, 800nsec.
pulse
e UL544 (2601) Medical & Dental
Equipment, rating
e Available in Vinyl lead, Screw,
Faston and Solder terminals
SUP-ECH

ELECTRICAL SPECIFICATIONS

(1,2, 3A)

Safety Agency : Standard File No.
UL 1 UL-1283 E78644
UL 1 UL-544 * E78644
CSA : C22.2, N0.8-M1986 LR60681
VDE : VDEO0565-3 10529-4730-1001, 1003
SEMKO :SEN432901 8415187
TUV : VDEO565-3 R85074

NOISE FILTER
~ SUP-E3H

t,y [:j

250V-~3A s0/60nz JAPANI @

@ EOKAYA

®
b

@&
&
Q

NOISE FILTER
SUP-E15H _

S N

2x1.6mH, Z0.01uFRC)SH
-26/+85°C/ HPF

250V~ 15A 50/80Hz
@ vaoenvoaeen R @

(5, 10, 15, 20A)

Safety Model Rated Test Insulation Leakage Voltage Temp_erature Operating
Standard number current voltage resistance current drop rse temp
(A) (max.) (max.) (max.) range (°C)
SUP-E1H 1
b\
@ SUP-E2H 2
30°C -2510 55
SUP-E3H 3 Line to Line Line to Line
1000Vrms 3000MQ min 10pA
SUP-E5H 50/60Hz 60sec
* SUP-E5H-0 5 Line to Ground 1.0Vrms
N | sup-esH-2 Line to Ground | 6000MQ min | @ gga\z/)'ms
@ SUP-E10H 1500Vrms
SUP-E10H-0 10 50/60Hz 60sec (at 500VDC)
SUP-E10H-2
SUP-E15H
® SUP-E15H-0 15 35°C -25to 50
SUP-E15H-2
AV* SUP-E20H
SUP-E20H-0 20
@ A‘ SUP-E20H-2

% These devices feature UL-544 (2601) recognition for
medical & dental equipment applications.
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Y SREOPA

MECHANICAL DIMENSIONS

All Dimensions mm

SUP-EOH
Wire Leads

|_200min | A _i_ 200min

BIBCkLG“I — I:E‘mete

==

o UL-1015 Approved
(AWG20 stranded wires)
B

. S
il — gl

OKAYA

Screw Terminal

< 100 +2 ,

) 74.7£05

SUP-EH
(5, 10, 15, 20A)

TVSS

(?- U; _‘?E:I) Characteristics py e with soonsec
[ f 1
! ! V) 200 |
TVSS i 180 E20H-ER/ i 1
characteristics , 160 Gomipon| ] I
DIMENSIONS & T
g 140
S 120 : E20H | 4 | EnoH-EP
Model Number | A+l | B+l | C+1 |D#05| E+1 | F+1 |H=%05| M=l 8 100 / | Efon
a 80 / 4 £
SUP-E1H 60 30 80 15 7.0 70 25 20 3w AR A e
SUP-E2H 60 30 80 15 7.0 70 25 20 3 40! ‘ il
20 . 5H-EP
SUP-E3H 60 40 80 20 7.0 70 25 25 Vo i j W
0 2 46 8101214161820 X102
Vi Input Pulse Voltage
955+20— L 93.0+20
84.0t1.0——
38.0x1.0 74.7£0.5 . 84.011.0
63.5%1.0
NV
Q
@ = SE o
+H s =
S 0 L | H ‘e
S Q =
Ired - =g &
)
2-44.8
25.0x1.0
Faston #250

SUP-EH-0
(5, 10, 15, 20A)

SUP-EH-2
(5, 10, 15, 20A)

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q

Frequency - MegaHertz

Part Number Mode
0.15 | 05

1.0 5.0 10 30 50 100 | 300

SUP-E1H NORMAL, L-L 14 49

66 89 90 69 53 36 29

SUP-E2H NORMAL, L-L 14 49

66 89 89 69 53 36 29

SUP-E3H NORMAL, L-L 09 45

64 85 88 71 55 34 17

SUP-E5H NORMAL, L-L 05 44

64 79 67 55 57 36 24

SUP-E10H NORMAL, L-L 04 38

58 86 72 50 45 49 23

SUP-E15H NORMAL, L-L 07 32

54 81 71 63 49 31 21

SUP-E20H NORMAL, L-L 11 25

45 73 68 65 45 27 27
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NOISE FILTERS

Fax Back Document #1305
SUP-EOH-EP
e 20dB attenuation of 1000V, 800nsec.
pulse
e Common & Normal Mode Attenuation
¢ High performance magnetic core
material
® Available in Vinyl leads and Screw
terminals

SUP-EJH-EP (1, 2, 3AMP)

SUP-EH Series

250VAC

Safety Agency : Standard File No.
UL 1 UL-1283 E78644
CSA :C22.2, N0.8-M1986 LR60681
VDE : VDEO0565-3 10529-4730-1001,1003
SEMKO : SEN 432901 8415187
TUV : VDE 0565-3 R85074

@)
gOISE FILTER

®© HOKAYA ©)

! NOISE FILTER -\
£ SUP-ES5H-EP _
@ O-—T - - : (ﬁp_r‘ ’_-1_1_4@ @
1 ] N = —— OUT
' 22208 . ‘i'\.._]_I \J_I_g %
® o —T——o ® B |
b o e e —————— s 250V~ EA 50/60Hz
® woenaean Bl @
(5, 10, 15, 20A)
ELECTRICAL SPECIFICATIONS
Safety Model Rated Test Insulation Leakage Voltage Temp_erature Operating
Standard number current voltage resistance current drop rse temp
(A) (max.) (max.) (max.) range (°C)
SUP-E1H-EP 1
b\
@ SUP-E2H-EP 2 30°C -25t0 55
SUP-E3H-EP 3 Line to Line Line to Line
1000Vrms 3000M Q2 min 0.5 mA
SUP-E5H-EP 5 50/60Hz 60sec )
b\ Line to Ground (at 250Vrms 1.0Vrms
@ SUP-E10H-EP 10 Line to Ground 6000M 2 min 60H2)
1500Vrms
SUP-E15H-EP 15 50/60Hz 60sec |  (at 500VDC) 35°C 25 t0 50
S
A SUP-E20H-EP 20
@2
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— R OKAYA

MECHANICAL DIMENSIONS

All Dimensions mm

Screw Terminal

| 100 2 ,
, 74.7£05

635+1

SUP-E[OH-EP

1 200™" 60*! _,  20™ |

Black | White
S ] Green
., 1] 7 LA . L @

ST UL-1015 approved
"\ (AWG 20 stranded wires)

£08
4.2

-
nm
j
u
"

=1
vss
Characteristics Puise wicth 800nSEC
[ i I
V) 200 |
v 180 E2oher] | | 1
o 160 Gomenon {’ E45H-EP—
B qap - Neml | e
S 120 . eoH| | | Et0H-EP
@ /! | EflOH:
DIMENSIONS 3 1020 | Efo
3 0 AN APss™
Model B +1 D £0.5 E +1 H £0.5 M 1 N +1 I PN
Number
20 sHEP
SUP-E1H-EP 30 15 7.0 25 20 3 v o 7 "
SUP-E2H-EP 30 15 70 25 20 3 0246 8101214161820 X102
Vi Input Pulse Vot
SUP-E3H-EP 40 20 7.0 25 25 2 nput Pulse Voltage

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q

Part Mode Frequency - Megahertz
Number 0.15/0.5 | 1.0 | 5.0 | 10 | 30 | 50 |100 | 300
NORMAL, L-L 14 49 66 89 90 69 53 36 29 o
SUP-E1H-EP o=
COMMON, L-G | 36 49 48 44 44 50 66 44 31 |.||_J
NORMAL, L-L 14 49 66 89 89 69 53 36 29 =
SUP-E2H-EP L
COMMON, L-G | 36 49 48 44 44 50 66 44 31 51,
NORMAL, L-L 09 45 64 85 88 71 55 34 17 o
SUP-E3H-EP =
COMMON, L-G | 35 47 45 42 43 53 66 43 18
NORMAL, L-L 05 44 64 79 67 55 57 36 24
SUP-E5H-EP
COMMON, L-G | 32 44 49 55 59 49 52 50 19
NORMAL, L-L 04 38 58 86 72 50 45 49 23
SUP-E10H-EP
COMMON, L-G | 26 42 45 46 48 46 55 41 30
NORMAL, L-L 07 32 54 81 71 63 49 31 21
SUP-E15H-EP
COMMON, L-G | 22 41 43 42 45 47 45 44 21
NORMAL, L-L 11 25 45 73 68 65 45 27 27
SUP-E20H-EP
COMMON, L-G | 15 32 40 44 48 49 52 48 23
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NOISE FILTERS SUP-GH Series 250VAC

Fax Back Document #1307
Safety Agency : Standard File No.
SUP-GOH-EPR (Faston) m L1283 —
ggg_ggﬂ_ggg_i (gmder) CSA  :C22.2, No.8-M1986 LR60681, LR60611
} } -4 (Screw) VDE  :VDE0565-3 10529-4730-1001,1003
SEMKO : SEN432901 8707213

e 20dB attenuation of 2000V, 800nsec.
pulses

e Amorphous Alloy core material
¢ Bleed Resistor for shock protection
® Three Terminal Styles

SUP-GOH-EPR (5 AND 10 AMP)

@@ OKAYA

NOISE FILTER
$UI'-"-C-.‘|5H--EPFI®

1

250V~ BA S0/6DHZ

® MADE IN JAPAN

ELECTRICAL SPECIFICATIONS

Safety Model Rated Test Insulation Leakage Voltage Temp_erature Operating
Standard number current voltage resistance current drop rse temp
(A) (max.) (max.) (max.) range (°C)
SUP-G5H-EPR
SUP-G5H-EPR-2 5 30°C -25t0 55
SUP-G5H-EPR-4
b\
SUP-G10H-EPR
@ .
: SUP-G10H-EPR-2 10 Line to Line
1000vrms Line to Ground 0.6 mA
® SUP-G10H-EPR-4 50/60Hz 60sec 6000M ) min
(at 250Vrms L.0vims
SUP-G15H-EPR Line to Ground
2000VIms (at 500VDC) 60Hz)
SUP-G15H-EPR-2 15 50/60Hz 60sec 35°C -25t0 50
SUP-G15H-EPR-4
SUP-G20H-EPR
b\
@ SUP-G20H-EPR-2 20
SUP-G20H-EPR-4
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 \YEREENG)

MECHANICAL DIMENSIONS

All Dimensions mm

Faston (5A, 10A)

. 95.5£2.0
84.0%10
38.0t10 74.71£05
[——63.5+10
e
2@ |3 o
i 0 H
&% 8
111 |

2-¢4.8
25.0%1.0
Faston

Faston (15A, 20A)
- 1276220 — -
| - 115010
|
[

~——107.0+05

50.0£1.0 [ f
—— 1 ——95,0£1.0

25.0t1.0
Faston #250

TVSS s
characteristics ;9
g
(]
@
=
o
-]
[« %
5
o
o Normal
= = ~ Common

Solder terminal (5A, 10A)

__930%20
’ ... 840%10
!

2@

2-94.

35
204
Solder terminal

Solder terminal (15A, 20A)
. . l2as20
I usorio

D@
2-¢4. o
g

®@ ¥

35
20}
Solder terminal

SUP-GLH-EPR

Pulse width 800nsec

30.0t 1.0‘

VAN

L T

——
Input pulse voltage

20A
154
20A
15A
10A

S5A
10A

SA

8 10 12 14 16 18 20 x102(V)

& OKAYA

Screw terminal (5A, 10A)

Screw terminal (15A, 20A)
131.5£20
115010

[ -

bl
E4
F

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q

Part Mode Frequency - Megahertz

Number 0.15| 0.5 | 1.0 | 5.0 | 10 | 30 | 50 |100 | 300
SUP-G5H-EPR NORMAL, L-L 20 57 73 65 60 56 52 38 23
SUP-G5H-EPR-2
SUP-G5H-EPR-4 |COMMON, L-G| 32 45 53 64 67 50 55 59 18
SUP-G10H-EPR NORMAL, L-L 14 54 71 67 61 51 55 47 27
SUP-G10H-EPR-2
SUP-G10H-EPR-4 [COMMON, L-G| 30 42 50 55 56 49 68 35 26
SUP-G15H-EPR NORMAL, L-L 11 61 91 71 63 62 66 23 22
SUP-G15H-EPR-2
SUP-G15H-EPR-4 |[COMMON, L-G | 25 54 67 75 69 60 62 42 18
SUP-G20H-EPR NORMAL, L-L 11 51 85 70 64 61 66 39 28
SUP-G20H-EPR-2
SUP-G20H-EPR-4 |[COMMON, L-G | 22 45 59 78 74 62 66 52 27
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NOISE FILTERS SUP-JH Series ~ 250VAC
-]

Fax Back Document #1310
SUP-J[OH-ER Safety Agency : Standard File No.
UL : UL-1283 (250VAC) E78644
CSA :C22.2,N0.8-M1986 LR60681
e Rated 5-30 Ampere at 250VAC °
VDE : VDE0565-3 10529-4730-1001

e Common and Normal mode
attenuation to 300 MHz

¢ Bleed Resistor for shock protection

@ &0

NOISE FILTER
 SUP-J30H-ER-4

L, L,-18uH. L3 -2 X B00yH.
X~ 0.33uF(SH). Y - 2 x 3300pF.
R.- 470KGY. -25] +56°CIHPF

250V~ 30A 50/60Hz
mapE IN JAPAN TR @

SUP-JOOH-ER

®°; T 00

®
L
b
&

@ci. , MY ®

R = 1MEG (5,10 AND 15 AMP)
R = 470K (20 AND 30 AMP)

ELECTRICAL SPECIFICATIONS

Safety Model Rated Test Insulation Leakage Voltage Temperature Operating
Standard number current voltage resistance current drop rise temp
(A) 9 (max.) (max.) (max.) range (°C)
SUP-J5H-ER-4 5 ) )
Line to Line
W) | SUP-J10H-ER-4 10 1000vrms Line to Ground 1.0mA
50/60Hz 60sec 6000MQ. min
- -ER- .5Vrms -25to
@ SUP-J15H-ER-4 15 (at 250Vrms 1.5V 30°C 25 to 55
Line to Ground
& | sup-g20H-ER-4 20 2000Vrms (at 500vVDC) 60Hz)
50/60Hz 60sec
SUP-J30H-ER-4 30
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— & OKAYA

MECHANICAL DIMENSIONS

All Dimensions mm

30.0
40.0

1.0 4-M ' (5 Amp)

1335

l ) 1150

< OKAYA
NOISE FILTER
SUP-J10H-ER-4

=N

88.0
160.0

58.0

NORMAL, L-L 18 41 57 75 73 42 49 59 67
COMMON, L-G| 34 47 53 49 50 38 45 36 24
NORMAL, L-L 16 39 53 66 63 39 38 27 23
COMMON, L-G | 29 43 53 59 56 24 27 24 19
NORMAL, L-L 10 30 45 65 65 54 42 26 24
COMMON, L-G | 22 33 43 60 59 33 40 28 23
NORMAL, L-L 21 45 71 65 63 33 24 23 24
COMMON, L-G | 25 36 40 56 52 24 30 27 18
NORMAL, L-L 16 37 55 54 58 44 30 17 35
COMMON, L-G| 18 29 35 57 54 30 32 26 32

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q :.‘:’:
Part Frequency - Megahertz E
Number Mode 0.15|0.5 [ 1.0 | 5.0 | 10 | 30 | 50 |100 | 300 ]

2

SUPJ5H-ER-4

SUPJ10H-ER-4

SUPJ15H-ER-4

SUP-J20H-ER-4

SUP-J30H-ER-4
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NOISE FILTERS SUP-KH Series ~ 250VAC
-]

Fax Back Document #1311

Safety Agency : Standard File No.

SUP-K[OH-ERB
UL 1 UL-1283 (250VAC) E78644
1 UL-1449 E143446

e EMI/RFI Filter with Transient Voltage
Protection

e Common and Normal Mode Attenua-
tion to 300 MHz

e 125VAC and 250VAC Models

® TVS Protection Monitoring Indicator ; 0 SP‘I(S_IEOI;_lll:EEB .

e TVS Protector is replaceable

R
ul X
)l%' 1,0MQ. -25/ 155 C/HPF

250V~ 10A 50:'60Hz
MADE IN JAPAN - @

SUP-KOH-ERB-4P
RAV SUP-KxxH-ERB-xxx

R = 1MEG (10 AND 15 AMP)
R = 470K (20 AND 30 AMP)

ELECTRICAL SPECIFICATIONS

Safet Model Rated | Rated | Maximum Insulation Leakage Voltage Temperature | Operating
Standa);d number voltage | current | discharge resistance current drop rise temp
(VAC) (A) voltage (max.) (max.) (max.) range (°C)
SUP-K10H-ERB-4P1 10
0.5mA
SUP-K15H-ERB-4P1 15 m
125
SUP-K20H-ERB-4P1 20 (at 125Vrms
i G q 60Hz)
ine to Groun
SUP-K30H-ERB-4P1 30 -
A 1.5/252\;/13 100M Q min - IS -
SUP-K10H-ERB-4P2 10 (a 100VDC) -
SUP-K15H-ERB-4P2 15 Um
250
SUP-K20H-ERB-4P2 20 (at 250Vrms
60Hz)
SUP-K30H-ERB-4P2 30
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- & OKAYA

MECHANICAL DIMENSIONS

All Dimensions mm

-

add i
3 BB 5
9,
220 750
950
500, 1530 !

SUP-K10/15H

1 56.5

Lo

006

32.0
[

S ‘!_ 30.0

1000
600 S - 064 l:l
= 12 le 143 12 Lg_,a_l
SUP-K20/30H 46.0 o0
- ) RAV-401/781 PWZ

- L 1] 1

(2]

e

(oo

=

[* ™

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q L2
Part Frequency - Megahertz =]
Number Mode 0.15| 0.5 [ 1.0 | 5.0 [ 10 | 30 | 50 [100 | 300 =

NORMAL, L-L 16 39 53 66 63 39 38 27 23
COMMON, L-G| 29 43 53 59 56 24 27 24 19
NORMAL, L-L 10 30 45 65 65 54 42 26 24
COMMON, L-G| 22 33 43 60 59 33 40 28 23
NORMAL, L-L 21 45 71 65 63 33 24 23 24
COMMON, L-G| 25 36 40 56 52 24 30 27 18
NORMAL, L-L 16 37 55 54 58 44 30 17 35
COMMON, L-G| 18 29 35 57 54 30 32 26 32

SUP-K10H-ER-4

SUP-K15H-ER-4

SUP-K20H-ER-4

SUP-K30H-ER-4
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NOISE FILTERS

SUP-PH Series

250VAC

Fax Back Document #1308

SUP-PLH-EPR-0 (Faston)
SUP-POH-EPR-2 (Solder)
SUP-POH-EPR-4 (Screw)

e EMI/RFI Noise Filter for Low Band
Width Applications

¢ High p Core Material
e 20-30dB Attenuation at 10KHz

¢ 30 Models Designed for Medical
Applications

¢ Available in Faston, Solder and
Screw Terminal Styles

SUP-PH-E(1)PR

@ o —o @
R

o1 O 1k

© o- LYYy | T °®
R= Bleeder Resistor

SUP-PH-R

O AN °®
11O 1

©® o — @
R= Bleeder Resistor

ELECTRICAL SPECIFICATIONS

Safety Agency : Standard File No.
UL 1 UL-1283 E78644
UL 1 UL-544* E78644
CSA 1 C22.2, No. 8-M1986 LR60681
TUV . VDE 0565-3 R9250051

EIOKAYA

NOISE FILTER

SUP-P10H-E1PR-0

g { TR

250V~10A 50/6

Safet Rated Test Insulation Leakage Voltage |Temperature | Operating
Standa);d Model No. current voltage resistance current drop rise temp.
(A) 9 (at 250Vrms 60Hz) (max.) (max.) range (C)
* SUP-P5H-R-0(2,4) 10pA
SUP-P5H-EPR-0(2,4) 5 0.6mA
* SUP-P5H-E1PR-0(2,4) 70pA
* SUP-P8H-R-0(2,4) 10pA
SUP-P8H-EPR-0(2,4) 8 ] ) 0.6mA
* SUP-P8H-E1PR-0(2,4) Line to Line 70pA
n 1000Vrms
XY SUP-P10H-R-0(2,4) 50/60HzZ _ 10pA
SUP-P10H-EPR-0(2,4) 10 60sec Line to 0.6mA
@ [*SUP-PLOH-EIPR-0(2,4) Ground. 70pA
" . 6000M 2 min. 1.0Vrms 35°C -25° to +50°
A SUP-P15H-R-0(2,4) Line to 10pA
SUP-P15H-EPR-0(2,4) 15 2(?58\1;?:1 . |(at500vDC) 0.6mA
* - - -
: SUP-P15H-E1PR-0(2,4) 50/60HzZ 70pA
SUP-P20H-R-0(2,4) 60sec 10pA
SUP-P20H-EPR-0(2,4) 20 0.6mA
* SUP-P20H-E1PR-0(2,4) 70pA
* SUP-P30H-R-4 10pA
SUP-P30H-EPR-4 30 0.6mA
* SUP-P30H-E1PR-4 70pA

% These devices feature UL-544 (2601) recognition for
medical & dental equipment applications.
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MECHANICAL DIMENSIONS

All Dimensions mm

Faston (5, 10, 15, 20A) Solder (5, 10, 15, 20A) Screw (5, 10, 15, 20, 30A)
[ 95.5t2.0 . 93.0t20
38010 { -y POy 84.0£10
~635£1.0 —

(23

11%1 -

25010 .
Faston
Solder terminal

30010
240%1.0

-—-50.8t1.0.

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q

Frequency - MegaHertz NORMAL MODE
Part Number Mode
001 |005| 01 | 05 | 10 | 50 | 10 | 30
SUP-P5H-R NORMAL, L-L 2 8 9 59 78 88 69 39 gl-YAsnﬁcTERISTICS PULSE WIDTH 800nSEC.
NORMAL, L-L 1 8 9 58 | 74 | 94 | 72 | 51 200 11
SUP-P5H-EPR 180 g ;
COMMON,L-G | 31 | 42 | 43 | 54 | 56 | 59 | 61 | 51 o0 4
NORMAL, L-L 1 8 7 55 | 72 | 70 | 68 | 38 140 g
SUP-P5H-E1PR Vo
COMMON,L-G | 31 | 40 | 43 | 50 | 49 | 41 | 39 | 36 120
SUP-PSH-R NORMAL, L-L 1 9 9 52 | 67 | 72 | 67 | 60 y 100 17
NORMAL, L-L 1 9 8 51 | 66 | 63 | 58 | 60 5 % 17
SUP-PSH-EPR o 60
COMMON,L-G | 30 | 41 | 42 | 47 | 50 | 52 | 53 | 42 5w [/
p=1
NORMAL, L-L 1 9 9 50 | 67 | 61 | 55 | 60 5 2 L/
SUP-P8H-E1PR g e
COMMON,L-G | 30 | 39 | 42 | 46 | 48 | 41 | 40 | 48 2 o =
2 4 6 8 10 12 14 16 18 20
SUP-P10H-R NORMAL, L-L 2 9 11 | 50 | 70 | 80 | 77 | 45 weuTPuLsEvoLTaGE VI X107
NORMAL, L-L 1 9 11 | 54 | 69 | 76 | 70 | 51
SUP-P10H-EPR
COMMON,L-G | 28 | 36 | 39 | 48 | 47 | 49 | 50 | 48 o~
NORMAL, L-L 1 9 11 | 48 | 67 | 74 | 73 | 48 (- -
SUP-P10H-E1PR o
COMMON, L-G | 28 37 39 42 46 39 37 41 COMMON MODE =
SUP-P15H-R NORMAL, L-L 1 7 11 | 38 | 57 | 85 | 80 | 48 Tm
CHARACTERISTICS PULSE WIDTH 800nSEC (TT]
NORMAL, L-L 1 7 11 | 37 | 56 | 85 | 78 | 56 )
SUP-P15H-EPR <00 11 S
COMMON,L-G | 25 | 33 | 35 | 43 | 47 | 49 | 51 | 48 180 =
NORMAL, L-L 1 7 11 | 38 | 59 | 75 | 70 | 59 160 /
SUP-P15H-E1PR N
COMMON,L-G | 20 | 31 | 34 | 39 | 39 | 32 | 29 | 30 Vo 140 e
- Xf
SUP-P20H-R NORMAL, L-L 1 7 12 30 52 78 79 54 120 BT &/
100
NORMAL, L-L 1 7 12 | 30 | 51 | 78 | 80 | 65 8 1T 1]
SUP-P20H-EPR £ 80 1T
COMMON,L-G | 16 | 25 | 28 | 37 | 40 | 53 | 55 | 50 o
NORMAL, L-L 1 7 12 | 11 | 49 | 71 | 61 | 64 E - -
SUP-P20H-E1PR : L1+ » =
COMMON,L-G | 16 | 25 | 27 | 29 | 34 | 37 | 36 | 38 g2 -G
SUP-P30H-R NORMAL, L-L 1 8 12 | 20 | 37 | 64 | 52 | 51 S 0 5776 8 1012 14 16 18 20
NORMAL. L-L 1 7 13 19 35 65 54 56 INPUT PULSE VOLTAGE V1 x10

SUP-P30H-EPR

COMMON, L-G 7 15 16 23 28 46 53 48
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NOISE FILTERS

SUP-ET Series 250VAC
e

SUP-ET[_]-ER-0 Safety Agency: Standard File No.
Wiri th E il uL : UL-1283 E78644
[}
_mng wit _aSten terrmna ) ) _ CSA*' :C22.2, No.8-M1986 E78644
* High attenuation by using a ferrite Core with broad  [-co - En133200 SE/0142-2
frequency characteristic. *1 UL
e Wide ratingup (5, 8, 10, 15, 20Ampare)
¢ [nclusion of bleeder resistance for electric shock
protection.
Circuit diagram (5 ~ 20A)
A lW3 Ear et ot
os R[] ©x * Cx ! | RT Cx ‘wal y
i T.m ; @O_‘ T'i TCy_% o D
2 ot —b—d o4 po 1 LT T oy
SUP-ETX-R-0 SUP-ETX-ER-0
ELECTRICAL SPECIFICATIONS
Operating Temp. range: -25°C ~ +55°C
Leakage
Safety Model Rated Test Insulation current Voltage Temp.e rature
current . drop rise
Standard number (A) voltage resistance (max.) (max.) (max.)
(250Vrms 60Hz) ’ )
SUP-ET5-R-0 10pA
5
SUP-ET5-ER-O 0.6mA
L- 1Y SUP-ET8-ER-0 10pA
8
SUP-ET8-ER-0 0.6mA
Line to Line to
SUP-ET10-R-0 Ground Ground 10pA
'@' 10 1500Vrms 100MQmin 1.0Vrms 45°C
SUP-ET10-ER-0 50/60Hz 0.6mA
(at 500VDC)
60sec
SUP-ET15-R-0 10pA
EE*Z 15
SUP-ET15-ER-0 0.6mA
SUP-ET20-R-0 10pA
20
SUP-ET20-ER-0 0.6mA

*20ur products have Europian approval which assists in obtaining the CE Marking in accordance with the EC Low Voltage Directive



MECHANICAL DIMENSIONS

< OKAYA

A

6.6

) 91.1+2 .
) 58.0 > 462410
) 78.0+0.5 . L 266
J 66.5 .
a AT X r
( @ OKAYA A 0 =
NOISE FILTER - rw
SUP-ET15-ER-0 A k J
2 5 0V 50/60Hz 5 A ol 2l o
-+ o AN| F N
o 1R WIE T Nl o ©
s A 1 N _v¥ i
\. MADE IN JAPAN J \
\ Y, Yy v \
\_ \_ Conforms to UL-31
2-Oval shape hole ¢4.2x5.7 2- 4.2
4 )

._[

©

]_..

Tolerance: +0.5

Unit: mm

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50Q

Frequency - MegaHertz
Part Number Mode

0.15| 05| 1.0 | 50 ( 10 | 30
SUP-ET5-(E)R-0 Normal L-L 61 83| 78 | 65 | 60 [ 53
SUP-ET5-ER-0 CommonlL-G | 48 | 48 | 46 | 45 | 45 | 47
SUP-ET8-(E)R-0 Normal L-L 53 | 77 | 77 | 65 | 60 | 50
SUP-ET8-ER-0 CommonL-G | 42 | 48 | 47 | 46 | 47 | 42
SUP-ET10-(E)R-0 | Normal L-L 52 | 80 | 78 | 65 | 58 | 50
SUP-ET10-ER-O0 CommonL-G| 39 | 48 | 45 | 45 | 44 | 45
SUP-ET15-(E)R-0 | Normal L-L 48 | 81 | 81 | 78 | 73 | 76
SUP-ET15-ER-0 CommonlL-G | 33 | 43 | 45 | 47 | 48 | 46
SUP-ET20-(E)R-0 | Normal L-L 37 | 76 | 79 | 62 | 58 | 52
SUP-ET20-ER-0 CommonL-G| 25 | 35 | 39 | 48 | 52 | 52




NOISE FILTERS

SUP-EPSeries

250VAC

SUP-EP[_]-ER-6

e Uses easy-wiring terminal block.

e General purpose model made with ferrite core.

¢ Bleeder resistor for protecting against

electric shock.

e Thyristor-applied systems, fax machines,
game machines, variety of control systems.

Circuit diagram

Safety Agency: Standard File No.
uL 1 UL-1283 E78644
CSA*" :C22.2, No.8-M1986 E78644
TUV  : EN133200 NR2-50006831
*TcUL

Line/Load Line/Load
1T i o o8
@cb—uR Cxl 'MCX_L y}m@
2 o4 | I T Cy_l_ o 4

ELECTRICAL SPECIFICATIONS

Operating Temp. range: -25°C ~ +55°C

Safety Model cﬁ?::gt Test Insulation I;iil::gf Vgl:ca)ge Temr:;::ture
Standard number voltage resistance P
(A) (max.) (max.) (max.)
SUP-EP5-ER-6 5
W SUP-EP10-ER-6 10 Line to .
Line to
Ground Ground 1TmA
@ SUP-EP15-ER-6 15 2500Vrms : (at 250Vrms 1.0Vrms 45°C
100MQmin
50/60Hz (at 500VDC) 60Hz)
+» | SUP-EP20-ER-6 20 60sec
CE
SUP-EP30-ER-6 30

*20ur products have Europian approval which assists in obtaining the CE Marking in accordance with the EC Low Voltage Directive



< OKAYA

MECHANICAL DIMENSIONS

100+2.0
o L
F 88.0 .
75.0 . “— 50 . 531+10 -
: |
I"F 1 = 3 c}l‘ FY T
& ahm
W3ISE FILTER ﬂ, ¥
SUP-EPS—-ER-6 o
[ ) g0
- mrTes vy - — - — - — i “E gdo B
: - Z ¥ ©Q©
=, B # BEE | E O
A O E
R J &
@\ i Q\; .
N *~ (11.6)
2-¢4.5x6.75 2-¢4.5 +— (13.0)
'd Y

]
i
|
i
|
|
|

Tolerance: +0.5
Unit: mm

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50Q
Frequency - MegaHertz

Part Number Mode

0.15| 05| 1.0 ( 5.0 | 10 | 30

Normal L-L 52 78 81 73 67 68

SUP-EP5-ER-6
Common L-G | 38 48 52 58 59 65

Normal L-L 48 | 76 | 81 | 73 | 67 | 68

SUP-EP10-ER-6
CommonL-G | 35 | 46 | 48 | 53 | 57 | 40

Normal L-L 42 | 72 | 80 | 74 | 68 | 70

SUP-EP15-ER-6
Common L-G | 28 38 43 52 57 48

Normal L-L 34 68 79 75 69 69

SUP-EP20-ER-6
CommonL-G| 22 | 32 | 38 | 48 | 53 | 53

Normal L-L 25 [ 85 | 73 | 79 | 72 | 70

SUP-EP30-ER-6
CommonL-G| 11| 21| 26 | 38 | 43 | 46




NOISE FILTERS

SUP-EQ Series

250VAC

SUP-EQ[ J-ER-6

Safety Agency: Standard File No.
L ) UL 1 UL-1283 E78644
e Uses easy wiring terminal block. CSA™ 0222 NoBM1986 E78044
e Super high L core materialensures TUV  : EN133200 R2-50006839

high attenuation.

¢ Bleeder resistor for protecting against electric
shock.

¢ Information processing systems (specially for
export to Europe, office appliances, various
control systems.

Circuit diagram

Line/Load Line/Load
1 o # L > » o 3
H _L i
@ o4 R[] oL Lo o CV:E o @
2 © - Il I T CyT o 4

ELECTRICAL SPECIFICATIONS

*1cUL

Operating Temp. range: -25°C ~ +55°C

Safety Model cii:zgt Test Insulation I;iil::gf Vgl:ca)ge Temr:;::tu re
Standard number voltage resistance P
(A) (max.) (max.) (max.)
SUP-EQ5-ER-6 5
W |sur-EQi0ER6 10 Line to .
Line to
Ground Ground 1mA
,@. SUP-EQ15-ER-6 15 2500Vrms 100MOmin (at 250Vrms 1.0Vrms 45°C
50/60Hz (at 500VDC) 60Hz)
« | SUP-EQ20-ER-6 20 60sec
CE
SUP-EQ30-ER-6 30

*20ur products have Europian approval which assists in obtaining the CE Marking in accordance with the EC Low Voltage Directive



OKAYA

MECHANICAL DIMENSIONS

100+2.0
& 88.0
+— 50
. 750 3 . 531+10
: . O " =
A OKAYA
Wi EE |-| =] # o"
. N
| *+H 52 3
i w W O
| &)l S
| A L] i +
: Q, w Y
! 4 “ (11.6)
2-@4.5x6.75 2-¢4.5 6-M4 _, “ (13.0)
s ™

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50Q
Frequency - MegaHertz

Part Number Mode

0.15| 05| 10| 50 ( 10 | 30

Normal L-L 52 | 78 | 83 | 73 | 67 | 70
SUP-EQ5-ER-6

CommonlL-G| 47 | 53 | 58 | 60 | 62 | 58

Normal L-L 48 | 75 | 81 | 73 | 67 | 69
SUP-EQ10-ER-6

CommonL-G| 43 | 49 | 53 | 55 | 58 | 38

Normal L-L 42 | 73 | 80 | 74 | 68 | 70
SUP-EQ15-ER-6

CommonL-G| 38 | 43 | 50 | 56 | 58 | 48

Normal L-L 31| 65| 78 | 76 | 68 | 71
SUP-EQ20-ER-6

CommonL-G| 31 | 37 | 42 | 56 | 59 | 52

Normal L-L 25 55 73 78 71 69

SUP-EQ30-ER-6
Common L-G | 19 25 31 47 55 58




NOISE FILTERS

SUP-EK Series
e

250VAC

SUP'EKD-ER'G Safety Agency: Standard File No.
L . UL 1 UL-1283 E78644
e Uses easy wiring terminal block. CSA* :C22.2. No.8-M1986 E78644
e The two-stage ferrite core allows high attenuation TUV  : EN133200 R2-50006837
over a broad band range. *1 UL
¢ Bleeder resistor for protecting against
electric shock.
¢ Information processing systems (specially for
export to Europe, office appliances, various
control systems and others.
Circuit diagram
LINE/LOAD LINE/LOAD
" ’ L "
R C LW A A B A s
=R W —— 3y
T af v r oy Gy = oY R T
A 1 —t-0 4
ELECTRICAL SPECIFICATIONS
Operating Temp. range: -25°C ~ +55°C
Safety Model cﬁ?::gt Test Insulation I;iil::gf Vgl:ca)ge Temr:;::ture
Standard number voltage resistance P
(A) (max.) (max.) (max.)
SUP-EK5-ER-6 5
w SUP-EK10-ER-6 10 Linel to .
Line to
Ground Ground TmA
@ SUP-EK15-ER-6 15 2500Vrms . (at 250Vrms 1.0Vrms 45°C
100MQmin
50/60Hz (at 500VDC) 60Hz)
« | SUP-EK20-ER-6 20 60sec
CE
SUP-EK30-ER-6 30

*20ur products have Europian approval which assists in obtaining the CE Marking in accordance with the EC Low Voltage Directive
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MECHANICAL DIMENSIONS

100+2.0
88.0

H 75.0

-
k 3

E

50 . 53.1+1.0

w

(11.6)
(13.0)

Tolerance: +0.5
Unit: mm

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50Q
Frequency - MegaHertz

Part Number Mode

0.15| 05| 10| 50 ( 10 | 30

Normal L-L 39 | 77 | 83 | 80 | 74 | 63
SUP-EK5-ER-6

CommonL-G| 68 | 90 | 88 | 71 | 67 | 20

Normal L-L 35 | 75| 8 | 82 | 75 | 67
SUP-EK10-ER-6

CommonL-G| 61 | 87 | 79 | 63 | 58 | 35

Normal L-L 25 | 68 | 87 | 8 | 74 | 67
SUP-EK15-ER-6

CommonL-G| 45 | 80 | 76 | 56 | 51 | 48

Normal L-L 10 | 62 | 88 | 74 | 85 | 66
SUP-EK20-ER-6

Common L-G | 36 62 68 65 60 48

Normal L-L 22 44 79 46 60 59

SUP-EK30-ER-6
Common L-G 8 33 39 51 56 50




NOISE FILTERS SUP-EL Series

250VAC

SUP-EL[_-ER-6 Safety Agency: Standard File No.
UL :UL-1283 E78644
e Uses easy wiring terminal block. CSA" 0222 NoB-M1986 ——
¢ The two-stage super high p1 core allows high TUY - EN133200 R2-50006835
attenuation over a broad band range. *1 oUL
¢ The construction of two-staged super high p core
circuit realizes high attenuation over high band.
¢ Bleeder resistor for protecting against
electric shock.
¢ Information processing systems (specially for
export to Europe, office appliances, various
control systems.
Circuit diagram
LINE/LOAD LINE/LOAD

. | .
1 @ Eﬂ_
Tl LYYy sl o

@ o e T el L, g
& |

2 ot 1

ELECTRICAL SPECIFICATIONS

Operating Temp. range: -25°C ~ +55°C

Safety Model cﬁ?::gt Test Insulation I;iil::gf Vgl:ca)ge Temr:;::ture
Standard number voltage resistance P
(A) (max.) (max.) (max.)
SUP-EL5-ER-6 5
W SUP-EL10-ER-6 10 Line to .
Line to
Ground Ground 1TmA
@ SUP-EL15-ER-6 15 2500Vrms 100Mamin | (@t250vims 1.0Vrms 45°C
50/60Hz (at 500VDC) 60Hz)
+» | SUP-EL20-ER-6 20 60sec
CE
SUP-EL30-ER-6 30

*20ur products have Europian approval which assists in obtaining the CE Marking in accordance with the EC Low Voltage Directive
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MECHANICAL DIMENSIONS

100+2.0
+ -
> 88.0 Z
) 75.0 TR0 . 531410 9
| |
: F Y r
A DRAY
1] 'E?4|7AI.|§'-
2.0 !
(@]
I S
i ©
|
|
| oy -
! w .
2-¢45 67I5 (1o
56,7 2 oh5 . + (13.0)
. i T

Tolerance: +0.5
Unit: mm

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50Q
Frequency - MegaHertz

Part Number Mode

0.15| 05| 10| 50 ( 10 | 30

Normal L-L 38 | 80 | 88 | 85 | 80 | 69
SUP-EL5-ER-6

CommonlL-G| 87 | 83 | 77 | 63 | 58 | 30

Normal L-L 36 | 75| 88 | 85 | 81 | 66
SUP-EL10-ER-6

CommonlL-G| 80 | 84 | 77 | 63 | 58 | 34

Normal L-L 23 | 67 ) 90 | 88 | 84 | 73
SUP-EL15-ER-6

CommonL-G| 63 | 84 | 82 | 64 | 58 | 46

Normal L-L 10 | 60 | 89 | 80 | 75 | 67
SUP-EL20-ER-6

CommonL-G| 52 | 74 | 84 | 61 | 56 | 47

Normal L-L 22 | 42 | 77 | 50 | 68 | 58

SUP-EL30-ER-6
Common L-G | 27 42 51 70 58 45




COMMOM MODE COIL RCV/ RCH Series
-

RCV/ RCH SERIES

¢ High performance Ferrite core material.
¢ Broad current capacity from 3 to 30 Ampere.
e Counter measure for EMI/RFI
suppression of conducted noise in power
sources or signal lines.

ELECTRICAL SPECIFICATIONS

Inductance Insulation
Model number Rated current (A) Min. (mH) resistance (mQ)
RCV103-10N 3 70
1.0
RCV105-10N
5 55
RCV105-20N 2.0
RCV110-10N
RCV110-10P 10 10 25
RCV115-07N
RCV115-07P 0.7 9
15
RCV115-16N
RCV115-16P 16 15
RCV120-12N
RCV120-12P 20 12 14
RCV125-07N
RCV125-07P 25 0.7 !
RCV130-06N 30 0.6 5
RCH203-10N 3 70
1.0
RCH205-10N
5 55
RCH205-20N 2.0
RCH210-10N 10 1.0 25
RCH215-07N 0.7 10
15
RCH215-16N 1.6 15
RCH220-12N 20 1.2 14
RCH225-07N 25 0.7 7
RCH230-06N 30 0.5 5




< OKAYA

MECHANICAL DIMENSIONS

RCV Series N Type P Type c
A C A » >
B B
Solder _ : Solder
15+4 +—— D E Lﬂ E f 542

RCH Series A c
e EE—
I
B — E
[ —
]_F
R
Model (0} A. max. B. max C. Max. D. E.
number
RCV103-10N 0.6 170 17.0 15.0 7 0.6
RCV105-10N
08 235 235 19.0 10 08
RCV105-20N
RCV110-10N 34.0 20
RCV110-10P 1.3 35.0 23.0 18 1.3
34.0
RCV115-07N 34.0 16
RCV115-07P 1.5 35.0 21.0 18 1.5
RCV115-16N 37.0 23
RCV115-16P .7 37.0 38.0 21.0 20 17
RCV120-12N 39.0 23
RCV120-12P 20 39.0 400 29.0 20 20
RCV125-07N 410 23
410 30.0
RCV125-07P a0 420 12 30
RCV130-06N 65.0 65.0 400 25
RCH203-10N 0.6 17.0 170 15.0 11 0.6
RCH205-10N
08 235 235 19.0 12 08
RCH205-20N
RCH210-10N 13 13
34.0 34.0 23 21
RCH215-07N 15 15
RCH215-16N 17 37.0 37.0 27.0 17
RCH220-12N 20 39.0 39.0 29.0 23 20
RCH225-07N 23 410 410 30.0 23
RCH230-06N 32 65.0 65.0 400 18 32




NOISE FILTERS
-]

Fax Back Document #1300

The technical data provided by Okaya Electric Industries Co., Ltd. and/or Okaya America. Inc. is
designed to assist a potential buyer's engineer in applying these products to electrical, electronic, and
electromechanical applications.

The information provided in this catalog, as well as any additional data supplied by Okaya or Okaya
representatives, is for general use only to assist the buyer in making its own independent decision
as to the suitability of the products for the buyer's intended use and application.

Except for any limited warranties contained in Okaya Electric America, Inc.'s Terms and Conditions,
OKAYADISCLAIMS WITHRESPECT TO THEIR GOODS AND DATA AND INFORMATION RELATED
TO THEM, ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES
OF FITNESS FOR A PARTICULAR PURPOSE.

The specifications contained in this catalog are subject to change without notice.

Rated Current ch . Safety Standards
Model Number Feature | Terminal Aeggﬁg;rt'iztr']cs
1|2(3|4|5]|6|1]1|2]3 uL CSA VDE TUV |SEMKO | SEV El
SUP-BLJR-E e |of |@ ' CP-wire Direct
ngzgc solder- installation
SUP-CLJG-E ° ) plated to PCB
Vinyl 10529
SUP-E[JH-EP eo|e0® insulated 1.000V -4730
cable ! -1003
Pulse 10529
SUP-ECTH-EP o |olele ocrew | absorption | E78644 4730 | R85074 |8415187
Metal -1001
SUP-GLIH-EPR o (eo0 case Faston 2,000V
Solder Pulse 10529
SUP-G[JH-EPR-2 [ J o000 terminals absorption -4730 8707213
Bleeder -1001
SUP-GLIH-EPR-4 o |olole ourew | resistor
Vinyl 10529
SUP-ECJH **  @olo|® insulated -4730
cable -1003
10529
SUP-E[IH o |ofe Metal | rerew Low LR60681| 4730 8415187
case leakage -1001
SUP-E[H-0 **|e|@|® o (oo|® Faston
SUP-E[H-2 ** e@|@|@ o oo® Solder £78644 R85074
O x *%
SUP-JLIG-E(1
@ i o0 0o 8946082 | Nr.9L.1 | 150047
- inlet | faston Compact 10529 9014077 12062
SUP-JLIG-E(1)-2 [ ] o0 0 socket terminals type 1002
SUP-F[IH-ER-2 ) eo® 8815052
} 10529
Metal High
SUP-JLIH-ER-4 o eeoo00 Current -4730
-1001
Screw
SUP-K[JH-ERB-4P ®|®|® ®| Surge terminals Surge E78644
Absorber
SUP-LLJH-ERB-2 o eoleol® 277VAC and Filter
Metal Faston
SUP-PIH ** ® eeo0e0 Solder TVSS R9250051
Screw LR60681
) * R9251182
3SUP-HJH o o000 19250187
3SUP-CH * o (o o|@ s Pending |Pending
3-Phase terr?lri(rew\glls 3-Phase
3SUP-DLIH * ® ® el J9650389
4SUP-TOH * ) Pending |Pending

* 35 Amp, 50 Amp, 75 Amp, 100 Amp, & 170 Amp Versions Also Available
** UL544 Medical & Dental Equipment Rating Available
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® INTRODUCTION

Recent years have withessed tremendous
advances in electronics. In the field of personal
computers, word processors and other computer
related equipment, legal restrictions regarding
safety and noise generation have grown more strict
with each passing year. In most cases, electronic
devices exported must now conform to the noise
regulations of the target country in order for them
to be given market approval.

The following is an introductory description of
the ways in which noise is generated and the various
noise regulations currently enforced throughout the
world.

® NOISE GENERATION AND TRANSMISSION

The noise generated by electronic devices
consists of two kinds. Radiated noise is transmitted
directly into the air from an electronic device, taking
the form of an electric wave that interferes with
other electronic devices. In contrast Conductive
noise interferes with other components and
devices by being transmitted along power lines
and the wiring of electronic circuits. These two kinds
of noise can be briefly explained in the context of
an electronic device by means of the following
diagram (Figure 1).

A) Electronic device

1. Conductive noise from electric power line.

2. Conductive noise along the signal lines
connecting electronic devices.

3. Radiated noise transmitted from an electronic
device which interferes with another device.

4. Radiated noise picked up and generated by the
power line which acts as an antenna.

5. Radiated noise picked up and generated by the
signal lines which act as an antenna.

6. Noise produced from a source within the
electronic device.

7. Noise entering from the ground line.

As shown in Figure 2, conductive noise can
also be divided into two types, normal mode noise
involving symmetrical noise components oscillating
between lines (L1-L2) and common mode noise
involving asymmetrical noise components
transmitted between a line and ground (L1-E, L2-
E).

® OPERATING PRINCIPLES OF NOISE FILTERS

A key counter measure taken against noise is
the use of noise filters. The operating principles of
these devices are described in the following:

Viewed from the perspective of the circuit
network, the noise filter is a kind of low range or
low pass filter. It is designhed to pass only
frequencies lower than the cut off frequency of the
filter, while attenuating or blocking all ranges higher
than the cut off frequency.

As shown in Figure 3, the filter operates
according to a principle whereby inductance
connected directly in series with the line has
virtually no affect on the noise current at low
frequencies, but at high frequencies it
demonstrates a high interruptive effect with
respect to the noise current.

Also, a capacitor connected in parallel with
the line is used as a side path to return high
frequency back to the power line. The result is that
normal mode noise passes through the capacitor
and is shunted back to the other line. In the case
of common mode noise, the result is that the noise
passes through the midpoint of the two capacitors
to ground.

The use of special materials such as
amorphous alloys and toroidal cores gives the
Okaya noise filters excellent insertion loss
characteristics and high voltage pulse attenuation
capability.

Normal mode noise
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NOISE FILTERS
-]

e EVALUATION METHODS OF NOISE
FILTER CHARACTERISTICS

1. Static Characteristics 3. Pulse Attentuation Characteristics

With a measuring impedance of 50 ohms, the
amount of attenuation (insertion loss) is
determined by using a level meter to measure the
voltage before and after insertion of a noise filter
into the test circuit. Using this method, both normal
mode and common mode attenuation can be

The following method is used to measure the
noise margin for the external noise in an elec-
tronic device: a noise simulator is connected and
the input/output voltages are measured. The for-
mula noted below is then used to calculate the
amount of attenuation in the form of the pulse

measured. absorption effect produced. In general, the noise
condition used to test malfunctions is a high volt-
Measuring Circuit age pulse of 50nsec. to lusec at 1kV to 2kV in
amplitude.
SG. LM, A =
% o o _— 20— 3] Attenuation = 20log, , (V,/V,) [dB]
500 trans material trans 500
+ former | || former
i s T T N Normal Mode Common Mode
Nolse
s"'“““'" Test
P! Material

Attenuation = 20 log, (V,/V,) [dB]

V,---Level when test material is inserted
V,-.-Level when test material is not inserted
Test material: Noise filter.

P~
8
=]
&
2
&
D
3

Noise
Simulator _f Simuator T
: 500 M 500 ¥
- Static —|— Noise fiter - | | | -+ L
«»*[-characteristics (Common) | __
a P e o Asymmetrical
) v component (L-E)]
_g y. Y ade =T ’XF !
8w =7 {(Normal)
= ,,/" Symmetrical ——
< component (L-L)—
N //’ Attenuation = 20log,, (V/V,) [dB]
o0 003 o1 03 0% 10 30 50 10 3¢ S0 100 200 500
Frequency own SUP-G[H-EPR-4
Pulsewidth 800usec
TVSS s >
2. Dynamic Characteristics characteristics g, e
180
In order to achieve measurement results as 1w
near as possible to actual application conditions, % 120
the following method is used: With a noise simulator 5 1% A
. . . 1
as the noise generating source, a rated current is g ® P 204
. 60 15A
allowed to flow through the test device and a o LT ] | =
simulated power circuit network. The amount or » /%,%-/’ oy
normal mode and common mode attenuation is 0 o o e e 2
measured. Normal 0 2 4 8 8 10 12 14 16 18 20 x10%(V)
—_—
_____ - = = Common Input pulse voltage
. r 1 Simulated
O~ Noise 4 Test | S— power Load
O simulator | ll material If_— circuit resistance
| N network
-l Interference
Noise simulator conditions: % field-strength
Pulse width:  800nsec. 4 meter

Frequency: 60Hz
Polarity: (+)
Test Material: Noise fitter
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o APPLICATION PRECAUTIONS

The following points should be kept in mind
with regard to the installation of noise filters.

1.When mounting on the noise producing side, they
should be mounted as close as possible to the
source of the noise with noise electrical or mechani-
cal contact between the input and output side of
the filter.

(Example) When the input/output lines are bundled
together or arranged parallel with each other, high
frequency noise components induced on the input
side, results in the production of noise current on
the output side.

Separation of input/output lines (good example)

Output € 1  — 33 Input

TTTTTTIITT777 777707

3 Output

Bundling or parallel arrangement of input/output lines (poor
example)

2.When the device is directly installed on the equip-
ment exposed to interference, it is important to
mount the noise filter as close as possible to the
machines power unit or input wiring. If a power line
is allowed to enter the case of the equipment without
passing through the noise filter, noise current can
be radiated throughout the inside of the equipment
enclosure, affecting the internal electronics.

3. Precautions should be taken to insure that the
ground line for the noise filter has a lower impedance
than that of the noise current. If this is not done,
the noise prevention effect will be lost. Also, ground
lines should be as short as possible. The use of
long ground lines will result in substantial reduction
of the noise prevention effects (particularly in the
high frequency ranges above several MHz.).

4.Whenever possible, the outer case of the noise
filter should be mounted directly to the outer case
of the electronic equipment. When this is not
possible, a short grounding line should be used to
link the outer case of the filter and the equipment.

45

® INTERNATIONAL ELECTROMAGNETIC
INTERFERENCE (EMI) REGULATIONS

In recent years the diffusion of personal
computers, facsimiles and other data processing
equipment has made safety measures and noise
prevention measures for such devices a pressing
concern. When selling electronic equipment
domestically or exporting, the EMI (Electromagnetic
Interference) standards for the target country must
be satisfied or the product will not be approved for
marketing in those countries. The following is a
summary of the EMI regulations.

1. FCC Regulations for Computers and Related
Electronic Equipment. In October 1979, the FCC
(USA) included within its part 15 regulations a new
sub-part J for the control of computer equipment.
The values established by the FCC computer
regulations divide equipment into Classes A and B.

Class A: Computer equipment meant for
commercial use, namely such things as office
computers and business machines.

Class B: Computer equipment meant for
consumer home use, including such things as
personal computers and television games.

2.VDE (Germany) Regulations: Standard VDE-
0565 along with Standard IEC-939 are the
Standards for Power Line Filters. VDE-0871
specifies conducted emissions limits for computing
devices.

Class A: Special operating license required.

Class B: For general approval, no operation

license required.

3. IEC (International Electrotechnical
Commission) Worldwide standards body: IEC 1000/
EN61000 became the EMI standard in the
European Community (CE) in 1995, and as a result
has become the defacto Worldwide standard.

IEC1000-4-2: ESD (Electrostatic Discharge)
has very fast times with high voltage (15KV) and
low energy (<10Amp).

IEC1000-4-4: EFT (Electrical Fast Transient)
are a burst of very fast noise pulses (5 nanosecond)
several kV in amplitude.

IEC1000-4-5: SURGE is high energy (kV/kA)
short duration (psecond) pulses which can be
caused by lightning, switching power loads or large
inductive loads.

4. Other standards bodies in the USA include
ANSI, IEEE, SAE, EIA, ASTM, FDA, and NFPA.
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NOISE FILTERS Speciality Filters

OKAYA DOES SPECIAL FILTER DESIGN

ASK ABOUT A NOISE SUPPRESSION FILTER TO MEET YOUR EXACT NEEDS

ASK ABOUT THE OKAYA AC POWER LINE NOISE FILTER DESIGN KIT
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TRANSIENT VOLTAGE SURGE SUPPRESSION

Transient Voltage Surge Suppression (TVSS) has
become an important part of Power Line Protection.
In the past, accessories which furnished some
TVSS protection were available as add-on or after
market protection devices. Many of these
accessories were very marginal protection against
TVSS. With the changes to International Safety
Agency Regulations, better TVSS protection and
TVSS protection incorporated directly into
equipment is becoming a major consideration in
new equipment design.

Okaya’s dedication to the continual
improvement of product has given rise to a new
feature in many of the AC Noise Suppression Filters
featured in this catalog. This new feature is Transient
Voltage Surge Suppression (TVSS). Okaya has
incorporated TVSS capability into many of it's Filters
Series. This Suppression takes several different
forms and capabilities.

The SUP-EH and SUP-EH-EP Series feature
toroid coils with high performance magnetic media.
This feature combined with high voltage pulse
capacitors gives these two series a 20dB
attenuation of 1000V, 800nsec. pulses.

The SUP-GH Series incorporate into the
inductance a toroid coil which is manufactured from
amorphous alloys. This special core material
combined with high voltage pulse capacitors gives
this series a 20dB attenuation of 2000v, 800nsec.
pulses.
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The SUP-KH Series incorporates a plug-in
TVSS device. This TVSS device RAV-PWZ comes
in either 135VAC (RAV-401 -PWZ) or 270VAC (RAV-
781-PW2Z) versions. This TVSS device features a
line monitor indicator to assure proper protection
and the ability to suppress 12KV (1.2 x 50usec)
and 1000A (8/20usec) pulses. These features
combine to give reliable TVSS protection to an
already high performance EMI/RFI Filter Series.

The RAV-PH Series Feature a high mu Core
material which when combined with high voltage
pulse capacitors, allows this series to attenuate
both common and normal transient voltage
surges of 2000volt, 800 psec. EMI/RFI attenuation
curves begin at 10KHz. Some models are
UL544(2601) recognized.

The ability to supply complete power line
protection, from EMI/RFI noise attenuation to
Transient Voltage Surge Suppression is what
continues to make Okaya a leader in new
innovation design to meet industry needs.

Our staff of technical personnel is always
ready to work with the customer to furnish the exact
product needs.

Okaya’s ability to incorporate multiple features
in our AC Power Line Filters is just one example of
our commitment.
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3-PHASE EMI/RFI FILTERS

3SUP-AH Series

250VAC

Fax Back Document #1319
3SUP-ACH-ER-4

® Three Phase (3 @) Filter Delta “A”
¢ Rated 10 to 250 Ampere at 250VAC

e Normal and Common mode attenuation

¢ | ow forward voltage drop
¢ | ow leakage current

3SUP-ACH-ER-4

Safety Agency : Standard File No.
uL 1 UL-1283 E78644
TUV : EN133200 R9750235

L .’
ELECTRICAL SPECIFICATIONS
Safety Model Rated Test Insulation Leakage Voltage Temp_erature Operating
Standard Number current voltage resistance current drop rse temp
(A) (max.) (max.) (max.) range (°C)
3SUP-A10H-ER-4 10
3SUP-A20H-ER-4 20
3SUP-A30H-ER-4 30
1mA
3SUP-A50H-ER-4 50 (at 250 Vrms
60Hz
b\ Y 2000Vrms Line to Ground )
A 3SUP-A75H-ER-4 75 50/60Hz 60 sec 6000MQ min 1.0Vrms 35°C -25to +50
(at 500VDC)
3SUP-A100H-ER-4 100
3SUP-A150H-ER-4 150
3SUP-A200H-ER-4 200 1.5mA
(at 250 Vrms
3SUP-A250H-ER-4 250 60Hz)
2

200




—— & OKAYA

MECHANICAL DIMENSIONS

All Dimensions mm

3SUP-AH-ER (10-100A) 3SUP-AH-ER (150-250A)
V -:_I : 1a
d - It 1
DIMENSIONS

Model Number A B C D E F G H | J K L M N (0]
3SUP-A10H-ER-4 188 | 160 | 145 | 130 55 | 25 M5
3SUP-A20H-ER-4 110 | 95 70 45 |4.5x7| 10 17.5

228 | 200 | 185 | 170 60 | 30 M4
3SUP-A30H-ER-4 M6
3SUP-A50H-ER-4 272 | 240 | 220 | 200 | 140 | 110 | 70 80 | 40 20
3SUP-A75H-ER-4 312 | 280 | 260 | 240 180 | 150 M8 15
3SUP-A100H-ER-4 342 | 300 | 280 | 260 100
M10| 6.5 |6.5x8
3SUP-A150H-ER-4 360 120 50 M6 | 30
280 | 200 | 220 | 240 110 20

3SUP-A200H-ER-4 380 120 M12
3SUP-A250H-ER-4 400 | 300 | 210 | 230 | 250 150 | 90 30

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q

Part Frequency - MegaHertz
Mode
Number 0.15 0.5 1.0 5.0 10.0 30.0
NORMAL, L-L 47 69 72 58 54 44
3SUP-A10H-ER-4
COMMON, L-G 44 38 36 36 47 42
NORMAL, L-L 51 70 71 56 50 63
3SUP-A20H-ER-4
COMMON, L-G 34 38 39 39 42 43
NORMAL, L-L 41 73 74 56 50 50
3SUP-A30H-ER-4
COMMON, L-G 28 33 36 36 41 48
NORMAL, L-L 43 73 73 53 50 43
3SUP-A50H-ER-4
COMMON, L-G 29 34 35 36 45 40
NORMAL, L-L 46 73 68 50 47 38
3SUP-A75H-ER-4
COMMON, L-G 26 31 36 38 49 40
NORMAL, L-L 35 64 58 40 37 36
3SUP-A100H-ER-4
COMMON, L-G 18 23 30 40 41 40
NORMAL, L-L 39 68 64 46 43 47
3SUP-A150H-ER-4
COMMON, L-G 11 17 23 41 67 48
NORMAL, L-L 28 69 60 43 40 45
3SUP-A200H-ER-4
COMMON, L-G 13 25 31 48 51 37
NORMAL, L-L 46 60 50 36 32 29
3SUP-A250H-ER-4
COMMON, L-G 12 22 30 43 39 22
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3-PHASE EMI/RFI FILTERS

Fax Back Document #1312
3SUP-HOH-ER

e Three Phase (3 o) Filter
¢ Rated 5-100 Ampere at 250VAC

e Normal and Common mode
attenuation

¢ Bleed Resistor for shock protection

SUP-HH Series

250VAC

Safety Agency : Standard File No.
UL 1 UL-1283 E78644
CSA 1 C22.2, No. 8-M1986 LR60681
TUV : VDEO0565-3 R9251182, J9651128
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ELECTRICAL SPECIFICATIONS
Safety Model Rated Test Insulation Leakage Voltage Temp_erature Operating
Standard number current voltage resistance current drop rse temp.
(A) (max.) (max.) (max.) range (°C)
3SUP-H5H-ER-4 5
3SUP-H10H-ER-4 10 ] )
Line to Line
RN | 3SUP-H20H-ER-4 20 1000Vrms Line to LomA
@ 50/60Hz 60sec Ground '
3SUP-H30H-ER-4 30 6000M ) min 1.0Vrms 30°C -25to 50
A Line to Ground (at 250vrms
3SUP-H50H-ER-4 50 2000vrms | (ats00vDC) | °0/60HZ)
50/60Hz 60sec
3SUP-H75H-ER-4 75
3SUP-H100H-ER-4 100




— & OKAYA

MECHANICAL DIMENSIONS

All Dimensions mm

A+/-4
B+/-1.
C+/-1

b D+/-1. 5

M+/-1.56 _ rk

LABEL

DIMENSIONS

Model A B C D E F G H | J K L M N
3SUP-H5H-ER-4 128 | 125|110 | 95 (110 | 95 | 70 | 55 | 25 | M4 |@45(45X7.0| 10 | M4
3SUP-H10H-ER-4 188 | 160 | 145 | 130 (110 | 95 | 70 | 55 | 25 | M5 |@45(45X7.0| 10 | M4
3SUP-H20H-ER-4 228 | 200 | 185 | 170 (110 | 95 | 70 | 60 | 30 | M5 |@45(45X7.0| 10 | M4
3SUP-H30H-ER-4 228 | 200 | 185 | 170 (110 | 95 | 70 | 60 | 30 | M6 |@45(45X7.0| 10 | M4
3SUP-H50H-ER-4 272 | 240 | 220 | 200 | 140 | 110 | 80 | 80 | 40 | M6 |26.5(6.5X8.0| 15 | M4
3SUP-H75H-ER-4 312 | 280 | 260 | 240 | 180 | 150 | 120 | 80 | 40 (M8 |#6.5|6.5X8.0| 15 | M6
3SUP-H100H-ER-4 | 342 | 300 | 280 | 260 | 180 | 150 | 120 | 100 | 50 |M10|@6.5(6.5X8.0| 15 | M6

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q

Part Mode Frequency - Megahertz
Number 0.15| 0.5 [ 1.0 | 5.0 | 10 | 30 | 50 |100 | 300
NORMAL, L-L 52 81 70 56 52 52 47 26 28
COMMON, L-G | 45 38 36 36 40 45 28 36 39
NORMAL, L-L 45 85 95 74 75 55 55 40 21
COMMON, L-G| 38 43 41 42 43 38 38 43 30
NORMAL, L-L 46 88 102 89 61 57 22 23 33
COMMON, L-G | 46 34 32 32 35 41 32 18 34
NORMAL, L-L 31 75 93 68 62 61 50 38 32
COMMON, L-G| 21 40 43 45 48 40 40 46 29
NORMAL, L-L 31 74 87 67 61 65 28 29 29
COMMON, L-G | 19 32 35 42 48 35 19 18 31
NORMAL, L-L 22 75 85 66 58 53 30 33 26
COMMON, L-G | 19 20 23 41 48 23 25 23 23
NORMAL, L-L 25 74 77 53 48 48 29 36 22
COMMON, L-G | 12 28 31 36 43 29 30 28 19

3SUP-H5H-ER-4

3SUP-H10H-ER-4

3SUP-H20H-ER-4

3SUP-H30H-ER-4

3SUP-H50H-ER-4

3SUP-H75H-ER-4

3SUP-H100H-ER-4
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3-PHASE EMI/RFI FILTERS 3SUP-WH Series  250VAC
-]

Fax Back Document #1320

3SU P-WD H-ER-4 Safety Agency : Standard File No.
UL 1 UL-1283 E78644
TUV : EN133200 9750507

® Three Phase (3 @) Filter Delta “A”

¢ Rated 10 to 250 Ampere at 250VAC

¢ Normal and Common mode attenuation
¢ | ow forward voltage drop

¢ | ow leakage current

3SUP-W[H-ER-4

ELECTRICAL SPECIFICATIONS

Safety Model Rated Test Insulation Leakage Voltage Temp_erature Operating
Standard Number current voltage resistance current drop rse temp
(A) (max.) (max.) (max.) range (°C)
3SUP-W10H-ER-4 10
3SUP-W20H-ER-4 20
3SUP-W30H-ER-4 30 1mA 35°C
2500vrms (at 250 Vrms
50/60Hz 60 sec 60H
3SUP-W50H-ER-4 50 2)
A Line to Ground
A 3SUP-W75H-ER-4 75 6000MQ min 1.0Vrms -25to +50
(at 500VDC)
3SUP-W100H-ER-4 100 40°C
3SUP-W150H-ER-4 150
1.5mA
3SUP-W200H-ER-4 | 200 2000Vrms (at 250 Vrms 35°C
50/60Hz 60 sec
60Hz)
3SUP-W250H-ER-4 250

6 200
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MECHANICAL DIMENSIONS

All Dimensions mm

3SUP-WH-ER (10-150A) 3SUP-WH-ER (200-250A)
v -:I 1 i
A g rl 1
DIMENSIONS
Model Number A B C D E F G H | J K L M N (0]
3SUP-W10H-ER-4 133 | 125 | 110 | 95 M4
3SUP-W20H-ER-4 95 70 55 | 25 4.5 |4.5x7 175
178 | 160 | 145 | 130 | 110 M5 10 M4
3SUP-W30H-ER-4
3SUP-W50H-ER-4 208 | 190 | 170 | 150 90 60 60 | 30 [M6| 5.5 |5.5x8 15
3SUP-W75H-ER-4 270 M8
240 | 220 | 200 | 140 | 110 | 70 80 | 40 175
3SUP-W100H-ER-4 280 M10 15
3SUP-W150H-ER-4 342 | 300 | 280 | 260 | 180 | 150 100 50 6.5 [6.5x8 M6
3SUP-W200H-ER-4 380 | 280 | 200 | 220 | 240 120 120 | 110 M12 20 30
3SUP-W250H-ER-4 400 | 300 | 210 | 230 | 250 150 | 90 30

STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q

Part Frequency - MegaHertz
Mode
Number 0.15 0.5 1.0 5.0 10.0 30.0
NORMAL, L-L 63 78 74 61 57 54
3SUP-W10H-ER-4
COMMON, L-G 29 41 38 38 42 41
NORMAL, L-L 49 82 87 72 84 57
3SUP-W20H-ER-4
COMMON, L-G 21 39 41 43 47 51
NORMAL, L-L 33 83 87 72 84 57
3SUP-W30H-ER-4
COMMON, L-G 16 39 41 43 47 51
NORMAL, L-L 24 68 83 55 51 47
3SUP-W50H-ER-4
COMMON, L-G 7 28 35 43 54 42
NORMAL, L-L 52 84 82 62 59 46
3SUP-W75H-ER-4
COMMON, L-G 18 37 36 44 59 34
NORMAL, L-L 47 82 80 67 61 53
3SUP-W100H-ER-4
COMMON, L-G 13 32 34 44 52 42
NORMAL, L-L 49 70 58 44 47 41
3SUP-W150H-ER-4
COMMON, L-G 5 25 26 39 34 25
NORMAL, L-L 45 72 59 45 42 36
3SUP-W200H-ER-4
COMMON, L-G 6 28 30 40 43 25
NORMAL, L-L 36 58 48 35 31 43
3SUP-W250H-ER-4
COMMON, L-G 2 20 23 42 34 20
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3-PHASE EMI/RFI FILTERS
-]

Fax Back Document #1323
3SUP-HEO-ER-6

® Three Phase (3 @) Filter Delta “A”

¢ Rated 75 tAmpere at 480VAC

e Screw Terminal Block Interconnect
¢ | ow forward voltage drop

3SUP-HE Series

460VAC

Safety Agency : Standard File No.
uL 1 UL-1283 E78644
TUV : EN133200 9851262

MECHANICAL DIMENSIONS
3SUP-HE[J-ER-6 - L
All T -
» - L3
L |
" » ' y
. i1 = il
’ . b - | i
- 0] 4 7 w
+* +* -+
L3 L3 .
DIMENSIONS
Model Number A B C D E F G H | J K L M N
3SUP-HE50-ER-6 196 190 170 150 120 105 18 80 - M6 55 | 5.5x7 - 13
STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q
Part Frequency - MegaHertz
Mode
Number 0.15 0.5 1.0 5.0 10.0 30.0
NORMAL, L-L 20 66 86 57 58 49
3SUP-HE50-ER-6
COMMON, L-G 12 42 43 53 52 32
ELECTRICAL SPECIFICATIONS
Safety Model Rated Test Insulation Leakage Voltage Temp_erature Operating
Standard Number current voltage resistance current drop rse temp
(A) (max.) (max.) (max.) range (°C)
Line to Ground 5.0mA
A sUp-HESO-ER S 50 50/26%?2\/{5?2% 6000MQ min | (at 460 Virms | 1.0Vrms 35°C -25 to +50
A (at 500VDC) 60Hz)
8 200




3SUP-HB Series

500VAC

OKAYA

Fax Back Document #1322
3SUP-H BD-ER-G Safety Agency : Standard File No.
UL 1 UL-1283 E78644
TUV : EN133200 R9750235
® Three Phase (3 @) Filter Delta “A”
¢ Rated 20 to 100 Ampere at 500VAC
e Screw Terminal Block Interconnect
¢ | ow forward voltage drop
MECHANICAL DIMENSIONS All Dimensions mm
3SUP-HB[O-ER-6 SUP-HB-ER (20-50A) SUP-HB-ER (75-100A)
I | :
|
DIMENSIONS
Model Number A B C D E F G H | J K L M N
3SUP-HB20-ER-6
176 160 145 130 100 18.0 70.0 - M4 - 13.0
3SUP-HB30-ER-6 120 4.5 4.7x7
3SUP-HB50-ER-6 216 190 170 150 105 17.5 49.0
3SUP-HB75-ER-6 23.0 80.0 M6 18.0
266 240 220 200 140 110 40.0 6.5 6.5x8 | 52.5
3SUP-HB100-ER-6
STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q
Part Frequency - MegaHertz
Mode
Number 0.15 0.5 1.0 5.0 10.0 30.0
NORMAL, L-L 41 78 72 66 60 65
3SUP-HB20-ER-6
COMMON, L-G 20 37 32 34 39 33
NORMAL, L-L 28 72 84 63 62 50
3SUP-HB30-ER-6
COMMON, L-G 20 36 37 40 45 40
NORMAL, L-L 30 76 73 55 52 38
3SUP-HB50-ER-6
COMMON, L-G 15 32 32 39 57 26
NORMAL, L-L 31 74 78 61 59 49
3SUP-HB75-ER-6
COMMON, L-G 16 33 32 40 50 25
NORMAL, L-L 25 73 80 58 50 52
3SUP-HB100-ER-6
COMMON, L-G 10 25 26 36 45 38
ELECTRICAL SPECIFICATIONS
Safety Model Rated Test Insulation Leakage Voltage Temp_erature Operating
Standard Number current voltage resistance current drop rse temp
(A) (max.) (max.) (max.) range (°C)
3SUP-HB20-ER-4 20
3SUP-HB30-ER-4 30
A\ 2000VIms Line to Ground 1.5mA
A 3SUP-HB50-ER-4 50 50/60Hz 60 sec 6000M Q) min (at 500 Vrms | 1.0Vrms 35°C -25 to +50
(at 500VDC) 60HzZ)
3SUP-HB75-ER-4 75
3SUP-HB100-ER-4 100
9

200




3-PHASE EMI/RFI FILTERS 3SUP-CH Series  500VAC
-]

Fax Back Document #1315
Safety Agency : Standard File No.
3SUP-COH-ER Y R0eney
TUV 1 IEC 939-1: 1988 J9650384
UL 1 UL-1283 Pending

e Three Phase (3 @) Filter “A”
e Rated 5-250 Ampere at 500VAC
¢ Normal and Common mode

attenuation
3SUP-COH-E
@ S — ‘ @
& | cx] oo Tex| ;
o+ - . [E— -
@) o jaaaall o B
\ 1 1 \
R I I
A TIIL
e ]
ELECTRICAL SPECIFICATIONS
Safety Model czﬁ't:r?t Test Insulation I_C(Za;l::r?te Vth(;alge Tem;:iesl;eature Op)gztmg
Standard Number voltage resistance P po
(A) (max.) (max.) (max.) range (°C)
3SUP-C5H-ER-4 5
3SUP-C10H-ER-4 10
3SUP-C20H-ER-4 20 )
Line to Ground
3SUP-C30H-ER-4 30 3000MQ min
at 500VDC
N 3SUP-C50H-ER-4 50 2000Vrms ( ) 3mA
A 50/60Hz 60 (at500 Vrms | 1.0Vrms 35°C -25t0 +50
3SUP-C75H-ER-4 75 z b0 sec 60Hz
)
3SUP-C100H-ER-4 100
3SUP-C150H-ER-4 150 )
Line to Ground
3SUP-C200H-ER-4 200 6000MQ min
(at 500VDC)
3SUP-C250H-ER-4 250

10
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MECHANICAL DIMENSIONS

All Dimensions mm
SUP-CH-E (5-100A)

& OKAYA

SUP-CH-E (150-250A)

DIMENSIONS
Model Number A B C D E F G H [ J K L M N O
3SUP-C5H-E-4 165 | 125 | 145 | 95 | 110 | 95 | 70 | 55 | 25 M4 |@45|45X 7| 10 | M4 | 175
3SUP-C10H-E-4 195 | 160 | 145 | 130 | 110 | 95 | 70 | 55 | 25 |[M5|@45|45X 7| 10 | M4 | 175
3SUP-C20H-E-4 235|200 | 185 | 170 | 110 | 95 | 70 | 60 | 30 |[M5|@4.5|45X7| 10 | M4 175
3SUP-C30H-E-4 245 | 200 | 185 | 170 | 110 | 95 | 70 | 60 | 30 | M6 |@4.5|45X7| 10 | M4 175
3SUP-C50H-E-4 272 | 240 | 220 | 200 | 140 | 110 | 80 | 80 | 40 | M6 |@6.5|6.5X8| 15 | M4 | 20
3SUP-C75H-E-4 342 | 280 | 260 | 240 | 180 | 150 | 120 | 80 | 40 | M8 | @6.5[6.5X 8| 15 | M6 | 30
3SUP-C100H-E-4 362 | 300 | 280 | 260 | 180 | 150 | 120 | 100 | 50 |M10| @6.5 [6.5X 8| 15 | M6 | 30
3SUP-C150H-E-4 380 | 280 | 200 | 220 | 240 | 240 | 120 | 130 | 70 |M10| 26.5 [6.5X 8| 30 | M6 | 30
3SUP-C200H-E-4 400 | 300 | 210 | 230 | 250 | 240 | 120 | 150 | 90 |M12| @6.5 [6.5X 8| 30 | M6 | 30
3SUP-C250H-E-4 460 | 360 | 230 | 250 | 270 | 280 | 130 | 180 [100|M12| 6.5 [6.5X 8| 35 | M8 |30.5
STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q
Part Frequency - MegaHertz
Mode
Number 0.15 0.5 1.0 5.0 10.0 30.0
NORMAL, L-L 52 74 71 57 49 53
3SUP-C5H-ER-4
COMMON, L-G 45 35 34 35 36 43
NORMAL, L-L 42 80 79 64 58 62
3SUP-C10H-ER-4
COMMON, L-G 35 44 41 41 42 40
NORMAL, L-L 46 80 80 71 59 76
3SUP-C20H-ER-4
COMMON, L-G 44 30 28 28 28 41
NORMAL, L-L 32 71 80 64 55 68
3SUP-C30H-ER-4
COMMON, L-G 22 36 38 41 43 40
NORMAL, L-L 24 71 80 64 55 56
3SUP-C50H-ER-4
COMMON, L-G 18 32 32 38 40 39
NORMAL, L-L 25 71 80 61 51 63
3SUP-C75H-ER-4
COMMON, L-G 16 31 32 40 45 40
NORMAL, L-L 22 72 78 57 46 58
3SUP-C100H-ER-4
COMMON, L-G 12 28 31 38 46 42
NORMAL, L-L 20 69 62 44 42 36
3SUP-C150H-ER-4
COMMON, L-G 9 27 30 44 40 24
NORMAL, L-L 14 71 60 44 42 22
3SUP-C200H-ER-4
COMMON, L-G 7 28 29 50 33 17
NORMAL, L-L 24 64 65 45 45 33
3SUP-C250H-ER-4
COMMON, L-G 3 23 26 40 40 22
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3-PHASE EMI/RFI FILTERS 3SUP-DH Series  500VAG
-]

Fax Back Document #1317

Safety Agency : Standard File No.

3SUP-DLIH-ER-4

TUV 1 IEC 939-1, 2: 1988 J9650389

* Three Phase (3 o) Filter “A”
¢ Rated 75-200 Ampere at 500VAC

e Normal and Common mode
attenuation

3SUP-DH-ER-4

L L
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ELECTRICAL SPECIFICATIONS
Safety Model Rated Test Insulation Leakage Voltage Temp_erature Operating
Standard Number current voltage resistance current drop rse temp
(A) (max.) (max.) (max.) range (°C)
3SUP-D75H-ER-4 75
2000Vrms Line to Ground 6mA
é. 3SUP-D150H-ER-4 150 50/60Hz 60 sec 6000M Qmin (at 500 Vrms | 1.5Vrms 45°C -25 to +55
(at 500VDC) 60Hz)
3SUP-D200H-ER-4 200

12
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MECHANICAL DIMENSIONS

All Dimensions mm

A+/-4.0
B+/-1.5
C+/-1.0
L J+/-1.5
K+/-1.5 L. D+/-1.5
30+/-1.5 _| ‘7
T |
L+/-1.5 O
r® @ mﬁ@*
T 1+/-1
AT;*O
M6__/ ~ G+/-1.5
ey G LABEL
4l
- O
/
M N—Q§6.5x8/
DIMENSIONS
Model Number A B C D E F G H | J K L M N
3SUP-D75H-ER-4 412 | 370 | 350 | 330 | 210 | 170 | 60 | 120 | 55 |155| 70 45 | M8 4
3SUP-D150H-ER-4 471 | 410 | 390 | 370 | 250 | 290 | 75 | 150 |67.5(210| 105 | 50 |M10| 4
3SUP-D200H-ER-4 546 | 485 | 465 | 445 | 300 | 260 | 130 | 160 |130(255| 125 | 70 |M12| 5
STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q
Part Frequency - MegaHertz
Mode
Number 0.01 0.05 0.1 0.5 1.0 5.0 10.0 30.0
NORMAL, L-L 18 23 67 72 7 89 86 38
3SUP-D75H-ER-4
COMMON, L-G 18 45 56 78 75 73 50 20
NORMAL, L-L 18 22 51 82 80 79 81 41
3SUP-D150H-ER-4
COMMON, L-G 12 32 45 66 64 49 28 4
NORMAL, L-L 18 21 40 63 58 49 49 69
3SUP-D200H-ER-4
COMMON, L-G 12 24 36 62 55 50 49 31

13



3-PHASE EMIRFI FILTERS
-

3SUP-HL-ER-6

+ 3-Phase 3 wire, High Attenuation Characteristics.

» Designed for Class A and B.
« Conforms to CE marking.

» Application: Inverter primary power,
Servo-control machine tool

CIRCUIT DIAGRAM

3SUP-HL-ER-6 Series

Safety Agency: Standard File No.
uL 1 UL-1283 E78644
TUV  : EN133200 R9950704

LINE LOAD
Sleg ] |
1 o LIV Sl —0 4
| — 1. — |
2 ol Nasaa i il aasal lo 5
| = 1 e !
3 OI - sk o 87 | O 6
I J “'I' L _l 1 |
I :I_@_LU [ I_ I
I o e e e e e - — I — —
ELECTRICAL SPECIFICATIONS Operating temp. range: -25 ~ +50C"
Safety Model Rated Test Insulation Leakage Voltage Temperature
Standard number current voltage resistance current drop rise
(A) (max.) (max.) (max.)
3SUP-HL30-ER-6 30
n 3SUP-HL50-ER-6 50
Line to Line to
C€ 3SUP-HL75-ER-6 75 Ground Ground 8.0mA
2000Vrms 6000M Qmin (at 500Vrms 1.5Vrms 35°C
3SUP-HL100-ER-6 100 50/60Hz 60Hz)
(at 500VDC)
60sec
3SUP-HL150-ER-6 150
Ce
3SUP-HL200-ER-6 200

This series has European approvals which assists in obtaining the CE Marking in accordance with the EC Low Voltage Directive



MECHANICAL DIMENSIONS

) A+3.0 .
B N
C+1.0 . 2-pK
D /
|
|
' 3
: —
]
Label — - _I T |
(T
| o]
| *
|
Model B C D E F G H | J K L
3SUP-HL30-ER-6 246 | 230 | 215 ] 200 | 100 | 85 140 M4
13 18 55x7 | 55
3SUP-HL50-ER-6 286 | 270 | 255 240 | 120 90 150
3SUP-HL75-ER-6 M6
396 (| 370 | 350 | 330 | 170 | 140 18 23 | 155
3SUP-HL100-ER-6
6.5x8 | 6.5
3SUP-HL150-ER-6
484 |1 440 | 420 | 400 | 200 | 170 | 25 30 | 200 M8
3SUP-HL200-ER-6
STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50Q
Frequency - MegaHertz
Part Number Mode
015( 05| 10| 50 ( 10 | 30
Normal L-L 72 65 | 60 [ 48 | 45 | 48
3SUP-HL30-ER-6
Common L-G | 64 53 50 35 30 51
Normal L-L 82 78 76 63 30 | 43
3SUP-HL50-ER-6
CommonL-G | 65 | 65 58 50 | 49 35
Normal L-L 82 85 88 83 76 51
3SUP-HL75-ER-6
Common L-G | 62 76 74 68 | 48 39
Normal L-L 81 86 86 78 74 60
3SUP-HL100-ER-6
Common L-G | 54 77 81 69 60 55
Normal L-L 74 85 85 | 72 | 67 | 42
3SUP-HL150-ER-6
Common L-G | 55 75 68 62 | 42 32
Normal L-L 73 81 74 62 59 55
3SUP-HL200-ER-6
Common L-G | 45 62 73 67 | 45 38




3-PHASE EMI/RFI FILTERS

4SUP-TH Series

250VAC

Fax Back Document #1314
4SU P-TDH-E-4S Safety Agency : Standard File No.
UL 1 UL-1283 Pending
CSA : C22.2, No. 8-M1986 Pending
® Three Phase (3 ¢) Filter “A” TUV  :VDE0565-3 Pending

¢ Rated 35 to 170 Ampere at 250VAC
e Common mode attenuation
¢ | ow forward voltage drop

® | ow leakage current

HOSE & WTER

ASUP-TOH-E
@ e
R
@7y .8
®o—tF—o I o
S S Y & :r[_ o
I £ 55

ELECTRICAL SPECIFICATIONS

Safety Model Rated Test Insulation Leakage Voltage |Temperature | Operating
Standard Number current voltage resistance current drop rise temp.
(A) 9 (max.) (max.) (max.) range (C)
4SUP-T35H-E-4S 35
AN 4SUP-T50H-E-4S 50
2000Vrms 500M € min 1mA
@ 4SUP-T70H-E-4S 70 50/60Hz (at 500 VDC) (at 250Vrms 1.0Vrms 45°C -20° to +40°
é 60 sec 60Hz)
4SUP-T100H-E-4S 100
4SUP-T170H-E-4S 170

14
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MECHANICAL DIMENSIONS

All Dimensions mm
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DIMENSIONS
Model Number A B Cc D E F G H | J K L Mg | N P Q
4SUP-T35H-E-4S 255|230 (215|200 | 140 (110 | 30 | 80 | 40 | M6 15 | M4 | M5
4SUP-T50H-E-4S
340 | 300 | 280 | 260 | 200 | 170 | 45 50 |M10 20
4SUP-T70H-E-4S 100 76.5(6.5x8 M10
M6
4SUP-T100H-E-4S 445370 | 350 | 330 | 210 | 180 | 50 150 |M12 100
25
4SUP-T170H-E-4S 515 | 440 | 420 | 400 | 280 | 240 | 60 | 120 | 190 |M14 M12| 120
STATIC CHARACTERISTICS - INSERTION LOSSES (dB) - 50 Q
Part Frequency - MegaHertz
Mode
Number 0.15 0.5 1.0 5.0 10 30
4SUP-T35H-E-4S COMMON, L-G 31 44 41 44 46 53
4SUP-T50H-E-4S COMMON, L-G 31 42 39 43 45 51
4SUP-T70H-E-4S COMMON, L-G 29 43 42 47 50 52
4SUP-T100H-E-4S |COMMON, L-G 26 37 36 46 68 43
4SUP-T170H-E-4S |COMMON, L-G 18 27 26 40 46 32
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3-PHASE EMI/RFI FILTERS Terminal Covers
-]

Fax Back Document #1318

e FILTER TERMINAL COVER

F£ooo» L
i
[ _ET L
~ 4 - T 1=
il 3
.
Filter Model Terminal Cover A B C D
3SUP-H5H-ER-4 TC-H5H 110 170
3SUP-H10H-ER-4 TC-H10H 145 230
M4 95
3SUP-H20H-ER-4
TC-H30H 185 270
3SUP-H30H-ER-4
3SUP-H50H-ER-4 TC-H50H 220 318 110 B N
3SUP-H75H-ER-4 TC-H75H M6 260 362 150
3SUP-H100H-ER-4 TC-H100H 280 402
3SUP-A10H-ER-4 TC-H10H 145 230
3SUP-A20H-ER-4 M4 95
TC-H30H 185 270
3SUP-A30H-ER-4
3SUP-A50H-ER-4 TC-H50H 220 318 110
3SUP-A75H-ER-4 TC-H75H 260 362 150
3SUP-A100H-ER-4 TC-H100H M6 280 402
3SUP-A150H-ER-4
TC-W200H 240 350 220
3SUP-A200H-ER-4
3SUP-A250H-ER-4 TC-H200H 240 370 230
3SUP-C5H-ER-4 TC-H5H 110 185
3SUP-C10H-ER-4 TC-H10H Ma 145 237 o5
3SUP-C20H-ER-4 277
TC-H30H 185
3SUP-C30H-ER-4 287
3SUP-C50H-ER-4 TC-H50H 220 318 110
3SUP-C75H-ER-4 TC-H75H 260 392 150
3SUP-C100H-ER-4 TC-H100H M6 280 422
3SUP-C150H-ER-4 TC-H150H 240 350 220
3SUP-C200H-ER-4 TC-H200H 370 230
3SUP-C250H-ER-4 TC-H250H 280 430 250
3SUP-D75H-ER-4 TC-D75H 350 480 170
3SUP-D150H-ER-4 TC-D150H M6 390 568 210
3SUP-D200H-ER-4 TC-D200H 465 643 260
3SUP-W10H-ER-4 TC-H5H 110 175
3SUP-W20H-ER-4 M4 95
TC-H10H 145 220
3SUP-W30H-ER-4
3SUP-W50H-ER-4 TC-H30H 170 250 90
3SUP-W75H-ER-4 316
TC-H50H 220 110
3SUP-W100H-ER-4 M6 322
3SUP-W150H-ER-4 TC-H100H 280 402 150
3SUP-W250H-ER-4 TC-H200H 240 370 230
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NOISE FILTERS
-]

Fax Back Document #1300

The technical data provided by Okaya Electric Industries Co., Ltd. and/or Okaya America. Inc. is
designed to assist a potential buyer's engineer in applying these products to electrical, electronic, and
electromechanical applications.

The information provided in this catalog, as well as any additional data supplied by Okaya or Okaya
representatives, is for general use only to assist the buyer in making its own independent decision
as to the suitability of the products for the buyer's intended use and application.

Except for any limited warranties contained in Okaya Electric America, Inc.'s Terms and Conditions,
OKAYADISCLAIMS WITHRESPECT TO THEIR GOODS AND DATA AND INFORMATION RELATED
TO THEM, ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES
OF FITNESS FOR A PARTICULAR PURPOSE.

The specifications contained in this catalog are subject to change without notice.

Rated Current ch . Safety Standards
Model Number Feature | Terminal Aeggﬁg;rt'iztr']cs
1|2(3|4|5]|6|1]1|2]3 uL CSA VDE TUV |SEMKO | SEV El
SUP-BLJR-E e |of |@ ' CP-wire Direct
ngzgc solder- installation
SUP-CLJG-E ° ) plated to PCB
Vinyl 10529
SUP-E[JH-EP eo|e0® insulated 1.000V -4730
cable ! -1003
Pulse 10529
SUP-ECTH-EP o |olele ocrew | absorption | E78644 4730 | R85074 |8415187
Metal -1001
SUP-GLIH-EPR o (eo0 case Faston 2,000V
Solder Pulse 10529
SUP-G[JH-EPR-2 [ J o000 terminals absorption -4730 8707213
Bleeder -1001
SUP-GLIH-EPR-4 o |olole ourew | resistor
Vinyl 10529
SUP-ECJH **  @olo|® insulated -4730
cable -1003
10529
SUP-E[IH o |ofe Metal | rerew Low LR60681| 4730 8415187
case leakage -1001
SUP-E[H-0 **|e|@|® o (oo|® Faston
SUP-E[H-2 ** e@|@|@ o oo® Solder £78644 R85074
O x *%
SUP-JLIG-E(1
@ i o0 0o 8946082 | Nr.9L.1 | 150047
- inlet | faston Compact 10529 9014077 12062
SUP-JLIG-E(1)-2 [ ] o0 0 socket terminals type 1002
SUP-F[IH-ER-2 ) eo® 8815052
} 10529
Metal High
SUP-JLIH-ER-4 o eeoo00 Current -4730
-1001
Screw
SUP-K[JH-ERB-4P ®|®|® ®| Surge terminals Surge E78644
Absorber
SUP-LLJH-ERB-2 o eoleol® 277VAC and Filter
Metal Faston
SUP-PIH ** ® eeo0e0 Solder TVSS R9250051
Screw LR60681
) * R9251182
3SUP-HJH o o000 19250187
3SUP-CH * o (o o|@ s Pending |Pending
3-Phase terr?lri(rew\glls 3-Phase
3SUP-DLIH * ® ® el J9650389
4SUP-TOH * ) Pending |Pending

* 35 Amp, 50 Amp, 75 Amp, 100 Amp, & 170 Amp Versions Also Available
** UL544 Medical & Dental Equipment Rating Available
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® INTRODUCTION

Recent years have withessed tremendous
advances in electronics. In the field of personal
computers, word processors and other computer
related equipment, legal restrictions regarding
safety and noise generation have grown more strict
with each passing year. In most cases, electronic
devices exported must now conform to the noise
regulations of the target country in order for them
to be given market approval.

The following is an introductory description of
the ways in which noise is generated and the various
noise regulations currently enforced throughout the
world.

® NOISE GENERATION AND TRANSMISSION

The noise generated by electronic devices
consists of two kinds. Radiated noise is transmitted
directly into the air from an electronic device, taking
the form of an electric wave that interferes with
other electronic devices. In contrast Conductive
noise interferes with other components and
devices by being transmitted along power lines
and the wiring of electronic circuits. These two kinds
of noise can be briefly explained in the context of
an electronic device by means of the following
diagram (Figure 1).

A) Electronic device

1. Conductive noise from electric power line.

2. Conductive noise along the signal lines
connecting electronic devices.

3. Radiated noise transmitted from an electronic
device which interferes with another device.

4. Radiated noise picked up and generated by the
power line which acts as an antenna.

5. Radiated noise picked up and generated by the
signal lines which act as an antenna.

6. Noise produced from a source within the
electronic device.

7. Noise entering from the ground line.

As shown in Figure 2, conductive noise can
also be divided into two types, normal mode noise
involving symmetrical noise components oscillating
between lines (L1-L2) and common mode noise
involving asymmetrical noise components
transmitted between a line and ground (L1-E, L2-
E).

® OPERATING PRINCIPLES OF NOISE FILTERS

A key counter measure taken against noise is
the use of noise filters. The operating principles of
these devices are described in the following:

Viewed from the perspective of the circuit
network, the noise filter is a kind of low range or
low pass filter. It is designhed to pass only
frequencies lower than the cut off frequency of the
filter, while attenuating or blocking all ranges higher
than the cut off frequency.

As shown in Figure 3, the filter operates
according to a principle whereby inductance
connected directly in series with the line has
virtually no affect on the noise current at low
frequencies, but at high frequencies it
demonstrates a high interruptive effect with
respect to the noise current.

Also, a capacitor connected in parallel with
the line is used as a side path to return high
frequency back to the power line. The result is that
normal mode noise passes through the capacitor
and is shunted back to the other line. In the case
of common mode noise, the result is that the noise
passes through the midpoint of the two capacitors
to ground.

The use of special materials such as
amorphous alloys and toroidal cores gives the
Okaya noise filters excellent insertion loss
characteristics and high voltage pulse attenuation
capability.

Normal mode noise

OKAYA
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NOISE FILTERS
-]

e EVALUATION METHODS OF NOISE
FILTER CHARACTERISTICS

1. Static Characteristics 3. Pulse Attentuation Characteristics

With a measuring impedance of 50 ohms, the
amount of attenuation (insertion loss) is
determined by using a level meter to measure the
voltage before and after insertion of a noise filter
into the test circuit. Using this method, both normal
mode and common mode attenuation can be

The following method is used to measure the
noise margin for the external noise in an elec-
tronic device: a noise simulator is connected and
the input/output voltages are measured. The for-
mula noted below is then used to calculate the
amount of attenuation in the form of the pulse

measured. absorption effect produced. In general, the noise
condition used to test malfunctions is a high volt-
Measuring Circuit age pulse of 50nsec. to lusec at 1kV to 2kV in
amplitude.
SG. LM, A =
% o o _— 20— 3] Attenuation = 20log, , (V,/V,) [dB]
500 trans material trans 500
+ former | || former
i s T T N Normal Mode Common Mode
Nolse
s"'“““'" Test
P! Material

Attenuation = 20 log, (V,/V,) [dB]

V,---Level when test material is inserted
V,-.-Level when test material is not inserted
Test material: Noise filter.

P~
8
=]
&
2
&
D
3

Noise
Simulator _f Simuator T
: 500 M 500 ¥
- Static —|— Noise fiter - | | | -+ L
«»*[-characteristics (Common) | __
a P e o Asymmetrical
) v component (L-E)]
_g y. Y ade =T ’XF !
8w =7 {(Normal)
= ,,/" Symmetrical ——
< component (L-L)—
N //’ Attenuation = 20log,, (V/V,) [dB]
o0 003 o1 03 0% 10 30 50 10 3¢ S0 100 200 500
Frequency own SUP-G[H-EPR-4
Pulsewidth 800usec
TVSS s >
2. Dynamic Characteristics characteristics g, e
180
In order to achieve measurement results as 1w
near as possible to actual application conditions, % 120
the following method is used: With a noise simulator 5 1% A
. . . 1
as the noise generating source, a rated current is g ® P 204
. 60 15A
allowed to flow through the test device and a o LT ] | =
simulated power circuit network. The amount or » /%,%-/’ oy
normal mode and common mode attenuation is 0 o o e e 2
measured. Normal 0 2 4 8 8 10 12 14 16 18 20 x10%(V)
—_—
_____ - = = Common Input pulse voltage
. r 1 Simulated
O~ Noise 4 Test | S— power Load
O simulator | ll material If_— circuit resistance
| N network
-l Interference
Noise simulator conditions: % field-strength
Pulse width:  800nsec. 4 meter

Frequency: 60Hz
Polarity: (+)
Test Material: Noise fitter
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o APPLICATION PRECAUTIONS

The following points should be kept in mind
with regard to the installation of noise filters.

1.When mounting on the noise producing side, they
should be mounted as close as possible to the
source of the noise with noise electrical or mechani-
cal contact between the input and output side of
the filter.

(Example) When the input/output lines are bundled
together or arranged parallel with each other, high
frequency noise components induced on the input
side, results in the production of noise current on
the output side.

Separation of input/output lines (good example)

Output € 1  — 33 Input

TTTTTTIITT777 777707

3 Output

Bundling or parallel arrangement of input/output lines (poor
example)

2.When the device is directly installed on the equip-
ment exposed to interference, it is important to
mount the noise filter as close as possible to the
machines power unit or input wiring. If a power line
is allowed to enter the case of the equipment without
passing through the noise filter, noise current can
be radiated throughout the inside of the equipment
enclosure, affecting the internal electronics.

3. Precautions should be taken to insure that the
ground line for the noise filter has a lower impedance
than that of the noise current. If this is not done,
the noise prevention effect will be lost. Also, ground
lines should be as short as possible. The use of
long ground lines will result in substantial reduction
of the noise prevention effects (particularly in the
high frequency ranges above several MHz.).

4.Whenever possible, the outer case of the noise
filter should be mounted directly to the outer case
of the electronic equipment. When this is not
possible, a short grounding line should be used to
link the outer case of the filter and the equipment.
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® INTERNATIONAL ELECTROMAGNETIC
INTERFERENCE (EMI) REGULATIONS

In recent years the diffusion of personal
computers, facsimiles and other data processing
equipment has made safety measures and noise
prevention measures for such devices a pressing
concern. When selling electronic equipment
domestically or exporting, the EMI (Electromagnetic
Interference) standards for the target country must
be satisfied or the product will not be approved for
marketing in those countries. The following is a
summary of the EMI regulations.

1. FCC Regulations for Computers and Related
Electronic Equipment. In October 1979, the FCC
(USA) included within its part 15 regulations a new
sub-part J for the control of computer equipment.
The values established by the FCC computer
regulations divide equipment into Classes A and B.

Class A: Computer equipment meant for
commercial use, namely such things as office
computers and business machines.

Class B: Computer equipment meant for
consumer home use, including such things as
personal computers and television games.

2.VDE (Germany) Regulations: Standard VDE-
0565 along with Standard IEC-939 are the
Standards for Power Line Filters. VDE-0871
specifies conducted emissions limits for computing
devices.

Class A: Special operating license required.

Class B: For general approval, no operation

license required.

3. IEC (International Electrotechnical
Commission) Worldwide standards body: IEC 1000/
EN61000 became the EMI standard in the
European Community (CE) in 1995, and as a result
has become the defacto Worldwide standard.

IEC1000-4-2: ESD (Electrostatic Discharge)
has very fast times with high voltage (15KV) and
low energy (<10Amp).

IEC1000-4-4: EFT (Electrical Fast Transient)
are a burst of very fast noise pulses (5 nanosecond)
several kV in amplitude.

IEC1000-4-5: SURGE is high energy (kV/kA)
short duration (psecond) pulses which can be
caused by lightning, switching power loads or large
inductive loads.

4. Other standards bodies in the USA include
ANSI, IEEE, SAE, EIA, ASTM, FDA, and NFPA.

OKAYA
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NOISE FILTERS Speciality Filters

OKAYA DOES SPECIAL FILTER DESIGN

ASK ABOUT A NOISE SUPPRESSION FILTER TO MEET YOUR EXACT NEEDS

ASK ABOUT THE OKAYA AC POWER LINE NOISE FILTER DESIGN KIT

4-6



TRANSIENT VOLTAGE SURGE SUPPRESSION

Transient Voltage Surge Suppression (TVSS) has
become an important part of Power Line Protection.
In the past, accessories which furnished some
TVSS protection were available as add-on or after
market protection devices. Many of these
accessories were very marginal protection against
TVSS. With the changes to International Safety
Agency Regulations, better TVSS protection and
TVSS protection incorporated directly into
equipment is becoming a major consideration in
new equipment design.

Okaya’s dedication to the continual
improvement of product has given rise to a new
feature in many of the AC Noise Suppression Filters
featured in this catalog. This new feature is Transient
Voltage Surge Suppression (TVSS). Okaya has
incorporated TVSS capability into many of it's Filters
Series. This Suppression takes several different
forms and capabilities.

The SUP-EH and SUP-EH-EP Series feature
toroid coils with high performance magnetic media.
This feature combined with high voltage pulse
capacitors gives these two series a 20dB
attenuation of 1000V, 800nsec. pulses.

The SUP-GH Series incorporate into the
inductance a toroid coil which is manufactured from
amorphous alloys. This special core material
combined with high voltage pulse capacitors gives
this series a 20dB attenuation of 2000v, 800nsec.
pulses.
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The SUP-KH Series incorporates a plug-in
TVSS device. This TVSS device RAV-PWZ comes
in either 135VAC (RAV-401 -PWZ) or 270VAC (RAV-
781-PW2Z) versions. This TVSS device features a
line monitor indicator to assure proper protection
and the ability to suppress 12KV (1.2 x 50usec)
and 1000A (8/20usec) pulses. These features
combine to give reliable TVSS protection to an
already high performance EMI/RFI Filter Series.

The RAV-PH Series Feature a high mu Core
material which when combined with high voltage
pulse capacitors, allows this series to attenuate
both common and normal transient voltage
surges of 2000volt, 800 psec. EMI/RFI attenuation
curves begin at 10KHz. Some models are
UL544(2601) recognized.

The ability to supply complete power line
protection, from EMI/RFI noise attenuation to
Transient Voltage Surge Suppression is what
continues to make Okaya a leader in new
innovation design to meet industry needs.

Our staff of technical personnel is always
ready to work with the customer to furnish the exact
product needs.

Okaya’s ability to incorporate multiple features
in our AC Power Line Filters is just one example of
our commitment.

OKAYA
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<) OKAYA

SWITCHING SPARK GAP OKAYA Electric America, Inc.

Ph: 800-852-0122 Fax: 219-477-4856

RSG Series
Application
- LCD Projectors, Rear Projections
- Ballasts for HID headlamp systems for automobiles ey Y S
- Exposure systems, UV Cleaning Systems Wt s L\
—
"-‘#
Feature < x?
- DC breakdown voltage is stabilized even in a dark place. B ¥ )._)“;}—
- This series is possible to use under higher voltage and heavier p )_-}—-"L

current than semiconductor switch method.

- Long life. /
- It is possible to harden by using the resin of epoxy.

- Corresponding to 8000V

Basic Circuit

R RSG
(o' <
W &
E —__ c L Load (HID Lamp)
Electrical Specifications
Test DC Insulation Capacitance Number of Peak Switching Operation and
Break down resistance Max. switching current frequency storage
voltage MQ) (F) Min. (A) Max. temperature
Model V) (Times) (Hz) ©
RSG-401-BJL 400+15% 1000 2.0 2x10° 500 200 -40~+100
RSG-601-BJL 600+15% 1000 2.0 2x10° 500 200 -40~+100
RSG-801-BJL 800+15% 1000 2.0 2x10° 500 200 -40~+100 *
RSG-102-BJL 1000£15% 1000 2.0 2x10° 500 200 -40~+100
RSG-302-BKL 3000+20/-15% 1000 2.0 2x10° 500 200 -40~+100
RSG-502-BKL 5000+20% 1000 2.0 10° 500 200 -40~+100
RSG-802-BQL 8000£20% 1000 2.0 10° 500 200 -40~+100
* for automobile. _40~+150C
Dim:mm
25M in A+0.2 25M in $8+0.2
$1.0
Model A
RSG-***-BJL 6.05

[ | I | E— e— . - RSG-***-BKL 7.50
T RSG-***-BQL 11.90
|



Spec No. SS-020 P:1/5
Data Oct 30, 2003
Version First

SPECIFICATION

Product name :Rodan Spark Gap

Type : RSG-801-BJL

OKAYA ELECTRIC AMERICA, INC.




Spec No. SS-020 P: 2/5

Data Oct 30, 2003

Version First

1. Scope This specification covers Rodan Spark Gap RSG-801-BJL.

2. Type designation
RSG -801 -BJL

L Type of wire

L: With wire

Length:6.05 mm

Type of taping
A:With taping
B:Without taping (bulk)

DC breakdown voltage (V)

801:80 X10%= 800 (V)

The 1% figures shows valid figures

of voltage value, the 3" shows multiplier.

Series name

3. Appearance Structure
3-1 Dimension Refer to drawing 4R-4198-Y79

3-2 Display and contents Marking must not be disappeared easily, and it has to be identified.

N DC breakdown voltage
801
Q3L
‘T Manufacture month
801 Month |12 | 3|4 |5|6|7 |89 |10]11]12
@3'_ Sign |[A|B|D|E|F|G|H|J|K]|]L|M|N
Last figure of year

ll e.g.) year 2003 — 3

Brand
Fig.1 Example of marking
3-3 Materials Ceramic, Electrode, Lead wire etc
3-4 Plating treatment Tinning
3-5 Filler gas Ar, mixed gas (This product doesn’t use radioisotope.)

OKAYA ELECTRIC AMERICA, INC.




Spec No. SS-020 P: 3/5

Data Oct 30, 2003

Version First

4, Electrical characteristics

No. Item Mark Test condition Standard values
Switching times | 1 s Max
Ambient
Room temperature
temperature
Test circuit
1 DC breakdown Ez 800V +15 %
voltage R=300 KW L=0.5pH
MW
W=1000 V——C=0.022u F = @
Insulation .
2 resistance IR | DC100V 1000 MQ Min
Electrostatic
3 capacitance C |1.0kHz 2.0 pF Max
Switching 30Hz
frequency
Switching times | 2.5s ON/57.5s OFF Initial breakdown
Ambient Room & ‘ voltage
temperature oom temperature 1000 V Max
Test circuit Following
R breakdown
4 | Life test - L=0.7uH voltage
Wy 800 V +15 %
W=1100V— C =5 nF—— .
Insulation
resistance
*R is adjusted 100 MQ Min
(DC100 V)
Minimum number of switching is 2x10° times,
according to the above condition.

*1 The above-mentioned electric characteristics are regulations of during darkness.

*2 This product may discharge less than 680 V that is lower limit of specification. This case is known
as early ignition. Early ignition incidence is specified as maximum of 3 % by above test condition
of sectionl and section4.

OKAYA ELECTRIC AMERICA, INC.




Spec No. SS-020 | P: 4/5

Data Oct 30, 2003

Version First

5. Switching frequency

Maximum switching frequency : 200 Hz

6. Operating condition

Operating temperature: -40C to +100C

7. Storage condition

Storage temperature: -40C to +100C

8. About forming

As regards forming of spark gap, please take distance more than 2mm from main body when
you bend lead wire.

When performing a forming, please hold only lead wire and be careful not to give a stress on
main body.

OKAYA ELECTRIC AMERICA, INC.




Spec No. SS-020
Data Oct 30, 2003
Version First
9. Packing

Put 50 pcs. of RSG series and 1pc. of product label in a vinyl bag of specified size,

seal the bag with a heatseal, put bags of quantity required a box, pack and stick
product label on the box.

| LotNo.

Heat seel
/
2 Label é/D
—— "1 1
(@)

PRODUCT LABEL
RODAN SPARK GAP

Type designation

Quantity Pcs |

OrderNo .

@ OKAYA ELECTRIC INDUSTRIES CO .
MADE IN JAPAN

LD

Tape

| P:5/5

PRODUCT LABEL

NAME

TYPE

LOT NO.

O/ NO.

Qt'y

PCS

@ OKAYA ELECTRIC

INDUSTRIES CO., LTD




| @8+/- 0.25

910
u
Z |
=
A |
C\! |
S |
3 |
9] |
o ‘
© \
|
Z
=
Q|
-
\
Weight: approx.2 g
ver.|Rev. data | History of rev. Date Scale Product name
2003 5 27 21

Rodan spark gap

Type name

Outline dimension

(P8 .0X 6.05L)

Drawing No.

OKAYA ELECTRIC AMERICA, INC.

4 R- 4198-Y79

4




Spec No. SS-021 P:1/5
Data Oct 30, 2003
Version First

SPECIFICATION

Product name  :Rodan Spark Gap

Type ‘RSG-102-BJL

OKAYA ELECTRIC AMERICA, INC.




Spec No.

SS-021

Data Oct 30, 2003

P: 2/5

Version

First

1. Scope

This specification covers Rodan Spark Gap RSG-102-BJL.

2. Type designation

RSG - 102 - BJL

Type of wire
L: With wire

Length: 6.05 mm

Type of taping
A: With taping
B:Without taping (bulk)

DC breakdown voltage (V)
102:10 X 102= 1000 (V)
The 1% figures shows valid figures

Series name

3. Appearance Structure

3-1 Dimension

Refer to drawing 4R-4198-Y79

of voltage value, the 3" shows multiplier.

3-2 Display and contents Marking must not be disappeared easily, and it has to be identified.

I

N DC breakdown voltage
102
Q3 L

T Manufacture month

10
Q3

2
L

Month |12 |3 |4 |5|6|7|8|9]10]11

12

Sign |A|B|D|E|F|G|H|J|K]|]L|M

Last figure of year

Ji

e.g.) year 2003 — 3

Brand

Fig.1 Example of marking

3-3 Materials Ceramic, Electrode, Lead wire etc
3-4 Plating treatment Tinning
3-5 Filler gas Ar, mixed gas (This product doesn’t use radioisotope.)

OKAYA ELECTRIC AMERICA, INC.




Spec No. SS-021
Data Oct 30, 2003
Version First

4. Electrical characteristics

P: 3/5

No. Iltem Mark Test condition Standard values
Switching times | 1 s Max
Ambient
Room temperature
temperature
Test circuit
DC breakdown
1 voltage Ez R=400kO L=0.5uH 1000 V +15 %
MWy
Vo=1400 V — C=0 .022u F == 6s0)
Insulation .
2 resistance IR | DC100V 1000 MQ Min
Electrostatic
3 capacitance C |1.0kHz 2.0 pF Max
Switching 30Hz
frequency
Switching times | 2.5s ON/57.5s OFF Initial breakdown
. voltage
Ambient Room temperature 1390 V Max
temperature
P Following
Test circuit
breakdown
4 | Life test - R L=0.7uH voltage
Wy 1000 V +15 %
Vo=1400 V— C=75 nF — 0s0) Insulation
resistance
o 100 MQ Min
*R is adjusted (DC100 V)
Minimum number of switching is 2x10° times,
according to the above condition.

*1 The above-mentioned electric characteristics are regulations of during darkness.
*2 This product may discharge less than 850 V that is lower limit of specification. This case is known
as early ignition. Early ignition incidence is specified as maximum of 3 % by above test condition

of sectionl and section4.

OKAYA ELECTRIC AMERICA, INC.




Spec No. SS-021 | P: 4/5

Data Oct 30, 2003

Version First

5. Switching frequency

Maximum switching frequency : 200 Hz

6. Operating condition

Operating temperature: -40C to +100C

7. Storage condition

Storage temperature: -40C to +100C

8. About forming

As regards forming of spark gap, please take distance more than 2mm from main body when
you bend lead wire.

When performing a forming, please hold only lead wire and be careful not to give a stress on
main body.

OKAYA ELECTRIC AMERICA, INC.




Spec No. SS-021
Data Oct 30, 2003
Version First
9. Packing

Put 50 pcs. of RSG series and 1pc. of product label in a vinyl bag of specified size,

seal the bag with a heatseal, put bags of quantity required a box, pack and stick
product label on the box.

Heatseel

PRODUCT LABEL
RODAN SPARK GAP

Type designa tion
Quantity Pcs |

?

OrderNo.

Label

@ OKAYA ELECTRIC INDUSTRIES QO . LTD
MADE IN JAPAN

| P:5/5

=D=.
—
@]

PRODUCT LABEL
% NAME
\ TYPE
LOT NO.
O/ NO.
Qt'y PCS
RO SRESES., LTD

Tape




08+/-0.2

1.0

R

Z |

=

d |

o |

Q :

T |

9] \

o ‘

s 1

\
Z

= 4

= |

d |

L

\

Weight:approx. 2 g
ver.|Rev. data | History of rev. Date Scale Product name
Type name
Outline dimension
(P8.OX 6.05L)
Drawing No.
OKAYA ELECTRIC AMERICA, INC. 4R- 4198-Y7/9 4




Spec No. SS-022 P:1/5
Data Oct 30, 2003
Version First

SPECIFICATION

Product name  : Rodan Spark Gap

Type : RSG-302-BKL

OKAYA ELECTRIC AMERICA, INC.




Spec No. SS-022 P: 2/5
Data Oct 30, 2003
Version First
1. Scope This specification covers Rodan Spark Gap RSG-302-BKL.
2. Type designation
RSG -302 -BKL
L Type of wire

L: With wire

Length:7.5 mm

Type of taping
A:With taping
B:Without taping (bulk)

DC breakdown voltage (V)

302:30 x 10%= 3000 (V)

The 1% figures shows valid figures

of voltage value, the 3" shows multiplier.

3. Appearance Structure
3-1 Dimension

3-2 Display and contents

Ir

0]
3

302
Q3 L
Jii

Fig.1 Example of marking

3-3 Materials
3-4 Plating treatment

3-5 Filler gas

Series name

Refer to drawing 4R-4198-Y85

Marking must not be disappeared easily, and it has to be identified.

N DC breakdown voltage
302
Q3L

T — Manufacture month

Month |12 |3 |4 |5]|6|7|8]|9]10(|11 |12

Sign |A|B|D|E|F|G|H]|]J|K|L|M|N

Last figure of year
e.g.) year 2003 — 3

Brand

Ceramic, Electrode, Lead wire etc
Tinning

Ar, mixed gas (This product doesn’t use radioisotope.)

OKAYA ELECTRIC AMERICA, INC.




Spec No. SS-022
Data Oct 30, 2003
Version First

4. Electrical characteristics

P: 3/5

No. Item Mark Test condition Standard values
Peak current 100 A Max
Switching 100 Hz Max
frequency
Switching times 1 s Max
Ambient Room temperature
1 DC breakdown Ez temperature 3000 VT1250 %
voltage .
Test circuit
R L
Wy
W =4200 V—— C =1600 pF
* L R is adjusted
Insulation .
2 resistance IR | DC100V 1000 MQ Min
Electrostatic
3 capacitance C |1.0kHz 2.0 pF Max
Peak current 500 A Max
Switchin
freqﬁency 50 Hz Initial breakdown
voltage
Switching times 250N /3sOFF 3900 V Max
Ambient
temperature Room temperature _
Following
Test circuit breakdown
4 | Life test - R L Voltage
AN AAAS 3000 V+20%
V0=4200 \\— C=0.017nF—=
Insulation
resistance
* L R is adjusted 100 MQ Min
(DC100 V)
Minimum number of switching is 2x10° times,
according to the above condition.

*1 The above-mentioned electric characteristics are regulations of during darkness.

*2 This product may discharge less than 2550 V that is lower limit of specification. This case is known
as early ignition. Early ignition incidence is specified as maximum of 3 % by above test condition
of sectionl and section4

OKAYA ELECTRIC AMERICA, INC.




SS-022 | P: 4/5

Spec No.
Data Oct 30, 2003
Version First

5. Switching frequency

Maximum switching frequency : 200 Hz

6. Operating condition

Operating temperature: -40C to +100C

7. Storage condition

Storage temperature : -40C to +100C

8. About forming

As regards forming of spark gap, please take distance more than 2mm from main body when
you bend lead wire.

When performing a forming, please hold only lead wire and be careful not to give a stress on
main body.

OKAYA ELECTRIC AMERICA, INC.




Spec No. SS-022 | P:5/5

Data Oct 30, 2003

Version First

9. Packing

Put 50 pcs. of RSG series and 1pc. of product label in a vinyl bag of specified size,
seal the bag with a heatseal, put bags of quantity required a box, pack and stick
product label on the box.

Heatsee |
PRODUCT LABEL
|=D=| =D= RODAN SPARK GAP
.=D=. Type designation
=D=. =||:’=. Quantity Pos |
I———— LotNo.
Label < | OrderNo.
'=D=' @ OKAYA ELECTRIC INDUSTR IES 0O . LTD
MADI IN  JAPAN
@] @]
@]
@]
o O O @]
@]
@] @]
o O
o
] ] ] @]
] O ] o O
PRODUCT LABEL
NAME
™~ TYPE
LOT NO.
O/ NO.
Qt'y PCS
Q@ FNOFRESES ., Lo
Tape

OKAYA ELECTRIC AMERICA, INC.




¢ 80+/- 0.25
g 1.0
7
|
z :
s |
Q |
N \
Q |
3 |
L \
" |
z J
- '
> \
q |
\
- T
Weight:approx. 29
ver|Rev. data | History of rev. Date Scale Product name
2003 8 .29

271 | Rodan spark gap

Type name

Outline dimension

(8.0 X 7 .5L)

Drawing No.

OKAYA ELECTRIC AMERICA, INC.

4 R- 4198-Y85

4




Spec No. SS-023 P:1/5
Data Oct 30, 2003
Version First

SPECIFICATION

Product name  : Rodan Spark Gap

Type : RSG-502-BKL

OKAYA ELECTRIC AMERICA, INC.




Spec No. SS-023 P: 2/5

Data Oct 30, 2003

Version First

1. Scope This specification covers Rodan Spark Gap RSG-502-BKL.

2. Type designation
RSG -502 -BKL

\— Type of wire

L: With wire

Length:7.5 mm

Type of taping
A:With taping
B:Without taping (bulk)

DC breakdown voltage (V)

502:50 x 10%= 5000 (V)

The 1% figures shows valid figures

of voltage value, the 3" shows multiplier.

Series name
3. Appearance Structure
3-1 Dimension Refer to drawing 4R-4198-Y85
3-2 Display and contents Marking must not be disappeared easily, and it has to be identified.

— DC breakdown voltage
02

5
Q3L
‘T Manufacture month

Month |12 |3 |4 |5]|6|7|8]|9]10(|11 |12

Sign |A|B|D|E|F|G|H]|]J|K|L|M|N

502
Q3 L
Last figure of year

ll e.g.) year 2003 — 3

Brand
Fig.1 Example of marking
3-3 Materials Ceramic, Electrode, Lead wire etc
3-4 Plating treatment Tinning
3-5 Filler gas Ar, mixed gas (This product doesn’t use radioisotope.

OKAYA ELECTRIC AMERICA, INC.




Spec No. SS-023 P: 3/5
Data Oct 30, 2003
Version First

4. Electrical characteristics

No. Item Mark Test condition Standard values
DC breakdown o
1 voltage Ez | 1MQ, 500 V/s 5000 V 20 %
Insulation .
2 resistance IR | DC100V 1000 MQ2 Min
Electrostatic
3 capacitance C 1.0 kHz 2.0 pF Max
Switching times | 1sON/10s OFF
Ambient Room temperature
temperature DC breakdown
Test circuit Voltage
+20
R4 M) L=1.3uH 5000 V.25 %
4 Life test - Wy
Vb =6500 V— C=1500 pF—— Insulation
resistance
100 MQ Min
(DC100 V)
Minimum number of switching is 10° times,
according to the above condition.

OKAYA ELECTRIC AMERICA, INC.




Spec No. SS-023 | P: 4/5

Data Oct 30, 2003

Version First

5. Switching frequency

Maximum switching frequency : 200 Hz

6. Operating condition

Operating temperature: -40C to +100C

7. Storage condition

Storage temperature: -40C to +100C

8. About forming

As regards forming of spark gap, please take distance more than 2mm from main body when
you bend lead wire.

When performing a forming, please hold only lead wire and be careful not to give a stress on
main body.

OKAYA ELECTRIC AMERICA, INC.




Spec No. SS-023
Data Oct 30, 2003
Version First
9. Packing

Put 50 pcs. of RSG series and 1pc. of product label in a vinyl bag of specified size,

seal the bag with a heatseal, put bags of quantity required a box, pack and stick
product label on the box.

| LotNo.

Heatseel
/
2 Label é/D
—— "1 1
(@)

PRODUCT LABEL
RODAN SPARK GAP

Type designation

Quantity Pcs

OrderNo .

@ OKAYA ELECTRIC INDUSTRIES CO .
MADE IN JAPAN

LD

| P:5/5

Tape

PRODUCT LABEL

NAME

TYPE

LOT NO.

O/ NO.

Qt'y

PCS

OKAYA ELECTRIC
INDUSTRIES CO

., LTD




$8+/-0.25

B %1.0
i
|
z ;
pS |
Q |
N T
o |
3 |
LO i
X |
Z |
=
Q |
]
|
Weight:aoprox. 29
ver.Rev. data | History of rev. Date Scale Product name
2008 8.29 211 | Rodan spark gap
Type name
Outline dimension
(®8.0X 7.5.)
Drawing No.
OKAYA ELECTRIC MERICA, INC. 4R- 4198-Y85 4




Spec No. SS-024 P:1/5
Data Oct 30, 2003
Version First
SPECIFICATION
Product name Rodan Spark Gap
Type RSG-802-BQL

OKAYA ELECTRIC AMERICA, INC.




Spec No. SS-024 P: 2/5
Data Oct 30, 2003
Version First
1. Scope This specification covers Rodan Spark Gap RSG-802-BQL.

2. Type designation

RSG -802 - BQL

L Type of wire

L: With wire

Length: 11.5mm

Type of taping
A:With taping
B:Without taping (bulk)

DC breakdown voltage (V)
802:800%= 8000 (V)
The 1% figures shows valid figures
of voltage value, the 3" shows multiplier.

Series name

3. Appearance Structure

3-1 Dimension

Refer to drawing 4R-4198-Y89

3-2 Display and contents Marking must not be disappeared easily, and it has to be identified.

Il

— DC breakdown voltage

802
Q3L
‘T Manufacture month

80
Q3

2
L

Month |12 |3 |4 |5]|6|7|8]|9]10(|11 |12

Sign |A|B|D|E|F|G|H]|]J|K|L|M|N

Last figure of year

Ji

e.g.) year 2003 — 3

Brand

Fig.1 Example of marking

3-3 Materials Ceramic, Electrode, Lead wire etc
3-4 Plating treatment Tinning
3-5 Filler gas Ar, mixed gas This product doesn’t use radioisotope.

OKAYA ELECTRIC AMERICA, INC.




Spec No. SS-024
Data Oct 30, 2003
Version First

4. Electrical characteristics

P 3/5

No. Item Mark Test condition Standard values
DC breakdown 0
1 voltage Ez | 1MQ, 500 V/s 8000 V +£20 %
Insulation .
2 resistance IR | DC100V 1000 MQ Min
Electrostatic
3 capacitance C |10kHz 2.0 pF Max
Switching 100 Hz
frequency
Switching times | 5s ON/55s OFF DC breakdown
Ambient Room temperature Voltage
temperature 20
0,
Test circuit 8000V 25 %
. R =800 nH
4 | Life test - A Insulation
resistance
Vo=12 R/ ——C=2400 pF — 69 | 100 MO Min
(DC100 V)
* R is adjusted
Minimum number of switching is 10° times,
according to the above condition.

OKAYA ELECTRIC INDUSTRIES CO.,,LTD.




Spec No. SS-024
Data Oct 30, 2003
Version First

5. Switching frequency

Maximum switching frequency : 200 Hz

6. Operating condition

Operating temperature :-40  to +100

7. Storage condition

Storage temperature :-40 to +100

8. About forming

| P 4/5

As regards forming of spark gap, please take distance more than 2mm from main body when

you bend lead wire.

When performing a forming, please hold only lead wire and be careful not to give a stress on

main body.

OKAYA ELECTRIC INDUSTRIES CO.,LTD.




Spec No. SS-024
Data Oct 30, 2003
Version First
9. Packing

Put 50 pcs. of RSG series and 1pc. of product label in a vinyl bag of specified size,
seal the bag with a heatseal, put bags of quantity required a box, pack and stick
product label on the box.

| P 5/5

Heatseel
D PRODUCT LABEL
RODAN SPARK GAP
=D=. Type des igna tion
Quantity Pcs |
| LotNo.
= |
Label OrderNo.
@ OKAYA ELECTRIC INDUSTRIES CO. LTD
MADE IN JAPAN

PRODUCT LABEL
% NAME
\ TYPE
LOT NO.
O/ NO.
Qt'y PCS
Q@ “RDEETS . o

Tape




@10

o
|
z :
= |
Q |
|
N i
o |
1 i
L0 i
s |
\
:
=
: |
S
Weight:approx. 25g
|Rev. data | History of rev. Date Scale Product name

Type name

Outline dimension
@80X 115L)

Drawing No.
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COIL FILTERS

WA Series

WA SERIES

e Supporting large current allows the device to be used
in high-power, high frequency circuit.

¢ The electrode’s positioning structure can offer surface
mounting type (L type) and manual soldering type

(A type).

e | owdirect currentresistance
e Supports re-flow soldering

¢ High frequency circuits for mobile communications
system.
¢ High frequency circuits for a variety of high-power
amplifiers.

ELECTRICAL SPECIFICATIONS

®®

Operating Temp. range: -40°C ~ +105°C

Inductance Self Direct current
Series nl\:;d;:r (nH) 200MHz ?:::::::; Rated(;;; rrent resistance

+10% (MHz) Min. DC(mQ) Max.
WA0502x20NKB 20 1900 5 3.0
WA0504x68NKB 68 700 5 55
X= WA0506xR15KB 150 300 5 8.0
WA0802x18NKB 18 1900 10 15
WA0804x51NKB 51 900 10 25
WAO0806xR11KB 110 400 10 35
WA1002x16NKB 16 1500 10 1.0
A Series WA1004x51NKB 51 500 10 15
WA1006x75NKB 75 700 10 25
WA1202x15NKB 15 1600 20 0.5
WA1204x47NKB 47 500 15 1.5
WA1206x68NKB 68 700 15 2.0
L Series WA1402x15NKB 15 2200 20 0.5
WA1404x43NKB 43 500 20 1.0
WA1406x68NKB 62 600 20 15




< OKAYA

MECHANICAL DIMENSIONS

A Series Magnet Wire

7N
g
-'L Solder

L Series
Magnet Wire
‘ ‘ ‘ ‘ ~~_ Solder
L P L
Model A Series L Series
number ® L H p ® L H p
WAO0502x20NKB 1.60 1.70
WAO0504x68NKB 0.5 5.70 2.70 0.5 5.10 5.70 2.80
WAO0506xR15KB 3.80 4.00
WAO0802x18NKB 2.60 2.65
WAO0804x51NKB 0.8 6.65 4.30 0.8 5.75 6.65 4.40
WAO0806xR11KB 6.10 6.15
WA1002x16NKB 3.20 3.30
WA1004x51NKB 1.0 5.00 7.30 5.30 1.0 6.20 7.30 5.50
WA1006x75NKB 7.50 7.70
WA1202x15NKB 3.80 4.20
WA1204x47NKB 1.2 7.80 6.30 1.2 6.60 7.80 7.65
WA1206x68NKB 8.90 9.80
WA1402x15NKB 4.40 4.35
WA1404x43NKB 14 8.30 7.30 14 7.00 8.30 7.25
WA 1406x68NKB 10.30 10.15




Date of issue SPECIFICATIONS
Aug. 28, 2002
1. ARTICLE BIAS T
2. TYPE S100AR
2. DIMENSIONS
Appearance (Unit : mm)
b e f

1T T

U
Type No. a b c d e f
S100AR 10+0.2 8+0.3 13+0.3 15+0.2 3.5+0.2 | 0.5+0.15
4. RATING
Type No. Max. DC Max. DC Range of Rise Time Operating
Voltage Current frequency temperature
S100AR 16V 100mA SOkHéZN 10G 40ps 0~85C
Insertion Loss Characteristics
Type No. Range of frequency Transmission Reflective
40MHz~10GHz 3dB Max. 10dB Min.
SI00AR 50KHz~40MHz 3dB Max.
5. Performance
No|  Application Item Performance Test Method

Min. Temp. at 0C for 30 min.,

1 | Temperature cycle

No remarkable abnormality
To satisfy the insertion loss
characteristics

Max. Temp. at +85C for 30 min.
and leave alone at ambient temp.
for 2~5 min.

All above as 1 cycle and it shall be
repeated

for 100 cycles. Leave alone for 1~2hr
after test.

OKAYA ELECTRIC AMERICA, INC.

503 Wall ST. Valparaiso IN 46383

Phone: 800-852-0122 Fax: 800-852-0106




Date of issue SPECIFICATIONS

Aug. 28, 2002
No Application Item Performance Test Method
No remarkable abnormality Test Temp. at 60+2C
Moist ot To satisfy the insertion loss Relative humidity85+3% for 500
o | Yioisture resistance characteristics. hours.
The samples shall be leave alone for
24+2 hours
. No remarkable abnormality Test Temp. at 85+2C for 500 hours.
3 | High temperature To satisfy the insertion loss The samples shall be leave alone for
neglect characteristics. 1~2hours
] No remarkable abnormality Test Temp. at 0+2C for 500 hours.
4 LOV;/ femperafure To satisty the insertion loss The samples shall be leave alone for
neglect characteristics. 1~2hours
No remarkable abnormality Frequency of 10Hz, 55Hz, 10Hz.
5 | Vibration To satisfy the insertion loss Amplitude of 2mmP-P with X, Y,
characteristics. 7 directions for 2H per direction.

6. STRUCTURE DRAWING

Remarks:

The above materials are subjected to change into specifications and other related standards in the range
which guarantees the regular contents. The materials are also described as existing chemical materials,

complied with ¢ Inspection and manufacturing control of chemical materials of law’.

7.0RDERING INFORMATION
S100AR
E R: Right bias, L: Left bias
Classification of spec.
Consecutive numbers
Maximum frequency

SMD type name

OKAYA ELECTRIC AMERICA, INC.
503 Wall ST. Valparaiso IN 46383
Phone: 800-852-0122 Fax: 800-852-0106




Date of issue SPECIFICATIONS

Aug. 28, 2002

8. LOT SYMBOL
8.1 The basic form of display.
Below lot symbol will be expressed as in a cycle of eight years if there is especially no specification.

M 1 2 3 4 5 6 7 8 9 [ 10 | 11 | 12
2002 A B C D E F G H I J K L
2003 F | N|]O|P|Q|R|S|T|U 1 | X
2004 Y | Z ]| a | b | d e f = | h i . n
2005 u . . . y | 2 3 4 5 6 719
2006 |sA|aB|aC|aD|aE|aF|aG|aH|aIl|aJ|aK|sL
2007 s |« N|{aO|aP|aQ|aR |aS|aT|aU|aV]|ad|aX

2008 s Y s 7 a4 = b s d s € a f [ = h w i I | s N

2009 = U L | [ L | Yy 2 = 3 s 4 = 5 = 6 a7 = 9
Remarks: *shall be added in a cycle of four years, and it shall cycles of eight years.

9. ADVANCE NOTICE OF CHANGE

In order to change specification, material, a manufacturing process, a management system, etc. of this
product, recognition shall be obtained in advance.

OKAYA ELECTRIC AMERICA, INC.
503 Wall ST. Valparaiso IN 46383
Phone: 800-852-0122 Fax: 800-852-0106




Date of issue SPECIFICATIONS
Aug. 28, 2002
1. ARTICLE BIAS T
2. TYPE S100BR
3. DIMENSIONS
Appearance (Unit : mm)
b ey f
d| c [_
—
3 U
Type No. a b c d e f
S100BR 9+0.2 7+0.3 8+0.3 10+0.2 3+0.2 0.5+0.15
4. RATING
Type No. Max.DC Max.DC Range of Rise Time Operating
Voltage Current frequency temperature
S100BR 16V 100mA SOkH}?ZNlOG 40ps 0~85C
Insertion Loss Characteristics
Type No. Range of frequency Transmission Reflective
40MHz~10GHz 3dB Max. 10dB Min.
S100BR IMHz~40MHz 3dB Max.
As for IMHz or less, the coil is mount outside
5. Performance
No|  Application Item Performance Test Method

Min. Temp. at 0C for 30 min., Max.
Temp. at +85C for 30 min. and
leave alone at ambient temp. for 2-
5 min.

All above as 1 cycle and it shall be
repeated for 100 cycles. Leave alone for
1-2hr after the test.

No remarkable abnormality
To satisfy the insertion loss
characteristics

1 | Temperature cycle

OKAYA ELECTRIC AMERICA, INC.
503 Wall ST. Valparaiso IN 46383
Phone: 800-852-0122 Fax: 800-852-0106




Date of issue SPECIFICATIONS

Aug. 28, 2002
No Application Item Performance Test Method
No remarkable abnormality Test Temp. at 60+2C
Moist ot To satisfy the insertion loss Relative humidity85+3% for 500
o | Morsture resistance characteristics. hours.
The samples shall be leave alone for
24+2 hours
. No remarkable abnormality Test Temp. at 85+2C for 500 hours.
3 | High temperature To satisfy the insertion loss The samples shall be leave alone for
neglect characteristics. 1~2hours
] No remarkable abnormality Test Temp. at 0+2C for 500 hours.
4 LOV;/ femperafure To satisty the insertion loss The samples shall be leave alone for
neglect characteristics. 1~2hours
No remarkable abnormality Frequency of 10Hz,55Hz,10Hz.
5 | Vibration To satisfy the insertion loss Amplitude of 2mmP-P with X,Y,Z
characteristics. directions for 2H per direction.

6. STRUCTURE DRAWING

Remarks:
The above materials are subjected to change into specifications and other related standards in the range
which guarantees the regular contents. The materials are also described as existing chemical materials,
complied with ¢ Inspection and manufacturing control of chemical materials of law’.

7. ORDERING INFORMATION
S100BR
E R: Right bias, L: Left bias
Classification of spec.
Consecutive numbers
Maximum frequency

SMD type name

OKAYA ELECTRIC AMERICA, INC.
503 Wall ST. Valparaiso IN 46383
Phone: 800-852-0122 Fax: 800-852-0106




Date of issue SPECIFICATIONS

Aug. 28, 2002

8. LOT SYMBOL
8.1 The basic form of display.
Below lot symbol will be expressed as in a cycle of eight years if there is especially no specification.

M 1 2 3 4 5 6 7 8 9 [ 10 | 11 | 12
2002 A B C D E F G H I J K L
2003 F | N|]O|P|Q|R|S|T|U 1 | X
2004 Y | Z ]| a | b | d e f = | h i . n
2005 u . . . y | 2 3 4 5 6 719
2006 |sA|aB|aC|aD|aE|aF|aG|aH|aIl|aJ|aK|sL
2007 s |« N|{aO|aP|aQ|aR |aS|aT|aU|aV]|ad|aX

2008 s Y s 7 a4 = b s d s € a f [ = h w i I | s N

2009 = U L | [ L | Yy 2 = 3 s 4 = 5 = 6 a7 = 9
Remarks: *shall be added in a cycle of four years, and it shall cycles of eight years.

9. ADVANCE NOTICE OF CHANGE
In order to change specification, material, a manufacturing process, a management system , etc. of

this product, recognition shall be obtained in advance.

OKAYA ELECTRIC AMERICA, INC.
503 Wall ST. Valparaiso IN 46383
Phone: 800-852-0122 Fax: 800-852-0106




Date of issue SPECIFICATIONS
Aug. 28, 2002
1. ARTICLE BIAS T
2. TYPE S200AR
2. DIMENSIONS
Appearance (Unit : mm)
b ey f
| [:
d| c =
M
3 U
Type No. a b c d e f
S200AR 10+0.2 8+0.3 13+0.3 15+0.2 3.5+40.2 0.5+0.15
4. RATING
Type No. Max.DC Max.DC Range of Rise Time Operating
Voltage Current frequency temperature
S200AR 16V 100mA SOkHéZNzOG 20ps 0~85C
Insertion Loss Characteristics
Type No. Range of frequency Transmission Reflective
40MHz~20GHz 3dB Max. 10dB Min.
5200AR 50KHz~40MHz 3dB Max.
5. Performance
No|  Application Item Performance Test Method

Temperature cycle

Min. Temp. at 0C for 30 min.,

Max. Temp. at +85C for 30 min.
and leave alone at ambient temp.
for 2-5 min.

All above as 1 cycle and it shall be
repeated for 100 cycles. Leave alone for
1-2hr after test.

No remarkable abnormality
To satisfy the insertion loss
characteristics

OKAYA ELECTRIC AMERICA, INC.
503 Wall ST. Valparaiso IN 46383
Phone: 800-852-0122 Fax: 800-852-0106




Date of issue

SPECIFICATIONS

Aug. 28, 2002
No Application Item Performance Test Method
No remarkable abnormality Test Temp. at 60+2C
Moist ot To satisfy the insertion loss Relative humidity85+3% for 500
o | Morsture resistance characteristics. hours.

The samples shall be leave alone for
24+2 hours

High temperature

No remarkable abnormality

Test Temp. at 85+2C for 500 hours.

3 To satisfy the insertion loss The samples shall be leave alone for
neglect characteristics. 1~2hours
] No remarkable abnormality Test Temp. at 0+2C for 500 hours.
4 LOV;/ femperafure To satisty the insertion loss The samples shall be leave alone for
neglect characteristics. 1~2hours
No remarkable abnormality Frequency of 10Hz,55Hz,10Hz.
5 | Vibration To satisfy the insertion loss Amplitude of 2mmP-P with X,Y,Z
characteristics. directions for 2H per direction.

6. STRUCTURE DRAWING

Remarks:

The above materials are subjected to change into specifications and other related standards in the range
which guarantees the regular contents. The materials are also described as existing chemical materials,
complied with ‘ Inspection and manufacturing control of chemical materials of law’.

7.0RDERING INFORMATION

S200AR
E R: Right bias, L: Left bias
Classification of spec.
Consecutive numbers

Maximum frequency

SMD type name

OKAYA ELECTRIC AMERICA, INC.
503 Wall ST. Valparaiso IN 46383
Phone: 800-852-0122 Fax: 800-852-0106




Date of issue SPECIFICATIONS

Aug. 28, 2002 3

8. LOT SYMBOL
8.1 The basic form of display.
Below lot symbol will be expressed as in a cycle of eight years if there is especially no specification.

N 1234|567 |8]9]10]|11]12
2002 A B C D E F G H I J K L
2003 F N | O P Q | R S T U n | X
2004 Y | Z | a | Db | d e f = | h i . n
2005 u . . . y | 2 3 4 5 6 719
2006 |sA|aB|aC|aD|sE|aF|aG|aH|aI|aJ|aK|sL
2007 s |«aN|[aO|aP|aQ|aR|aS|aT|aU|aV]|ad|aX

2008 s Y 4 A = b s d n € n [ I ] = h i [ | s N

2009 s U nn Hn Hn ly .2 I3 I4 IS I6 I7 I9
Remarks: *shall be added in a cycle of four years, and it shall cycles of eight years.

9. ADVANCE NOTICE OF CHANGE

_ In order to change specification, material, a manufacturing process, a management system, etc. of
this product, recognition shall be obtained in advance.

OKAYA ELECTRIC AMERICA, INC.
503 Wall ST. Valparaiso IN 46383
Phone: 800-852-0122 Fax: 800-852-0106




Date of issue SPECIFICATIONS
Aug. 28, 2002
1. ARTICLE BIAS T
2. TYPE S200BR
2. DIMENSIONS
Appearance (Unit : mm)
b e f
dfc [:
¥ i
Type No. b C d e f
S200BR 9+0.2 7+0.3 8+0.3 10+0.2 3+0.2 0.4+0.15
4. RATING
Type No. Max.DC Max.DC Range of Rise Time Operating
Voltage Current frequency temperature
S200BR 16V 100mA | ° OkHHZ;zOG 20ps 0~85C
Insertion Loss Characteristics
Type No. Range of frequency Transmission Reflective
40MHz~20GHz 3dB Max. 10dB Min.
5200BR IMHz~40MHz 3dB Max.

5. Performance

As for IMHz or less, the coil is mount outside

No|  Application Item Performance Test Method

Min. Temp. at 0C for 30 min.,
Max. Temp. at +85C for 30 min.

No remarkable abnormality and leave alone at ambient temp.

1 | Temperature cycle To satisfy the insertion loss for 2-5 min.

characteristics All above as 1 cycle and it shall be
repeated for 100 cycles. Leave alone for
1-2hr after test.

OKAYA ELECTRIC AMERICA, INC.
503 Wall ST. Valparaiso IN 46383
Phone: 800-852-0122 Fax: 800-852-0106




Date of issue

SPECIFICATIONS

Aug. 28, 2002
No Application Item Performance Test Method
No remarkable abnormality Test Temp. at 60+2C
Moist ot To satisfy the insertion loss Relative humidity85+3% for 500
o | Morsture resistance characteristics. hours.

The samples shall be leave alone for
24+2 hours

High temperature

No remarkable abnormality

Test Temp. at 85+2C for 500 hours.

3 To satisfy the insertion loss The samples shall be leave alone for
neglect characteristics. 1~2hours
] No remarkable abnormality Test Temp. at 0+2C for 500 hours.
4 LOV;/ femperafure To satisty the insertion loss The samples shall be leave alone for
neglect characteristics. 1~2hours
No remarkable abnormality Frequency of 10Hz,55Hz,10Hz.
5 | Vibration To satisfy the insertion loss Amplitude of 2mmP-P with X,Y,Z
characteristics. directions for 2H per direction.

6. STRUCTURE DRAWING

Remarks:

The above materials are subjected to change into specifications and other related standards in the range
which guarantees the regular contents. The materials are also described as existing chemical materials,
complied with ¢ Inspection and manufacturing control of chemical materials of law’.

7.0RDERING INFORMATION
S200BR
E R: Right bias, L: Left bias
Classification of spec.
Consecutive numbers
Maximum frequency

SMD type name

OKAYA ELECTRIC AMERICA, INC.
503 Wall ST. Valparaiso IN 46383
Phone: 800-852-0122 Fax: 800-852-0106




Date of issue SPECIFICATIONS

Aug. 28, 2002 3

8. LOT SYMBOL

8.1

The basic form of display.

Below lot symbol will be expressed as in a cycle of eight years if there is especially no specification.

M Y 1 2 3 4 5 6 7 8 9 10 | 11 | 12
2002 A B C D E F G H I J K L
2003 F|I N|J]O|P|Q|R|S|T]|U 1 | X
2004 Y Z a b d e f . h i . n
2005 u . . . y 2 3 4 5 6 7 9
2006 s A« B | s C|aD|aE|(aF|[aG|uH|«l|uadJ|aK|sL
2007 s |aN|aO|aP|aQ|aR|[aS|aT|aU|aV]|ad|aX
2008 s Y |(sZ|wa|ub|ad|se|af|sa|ah|si|ss|asn
2009 s U | wn | nw|nw |0y |2 |3 |[ad|a5|ab6|uT |9

Remarks: *shall be added in a cycle of four years, and it shall cycles of eight years.

9. ADVANCE NOTICE OF CHANGE
In order to change specification, material, a manufacturing process, a management system , etc. of this

product, recognition shall be obtained in advance.

OKAYA ELECTRIC AMERICA, INC.
503 Wall ST. Valparaiso IN 46383
Phone: 800-852-0122 Fax: 800-852-0106




Date of issue

SPECIFICATIONS

Aug. 28, 2002
1. ARTICLE BIAS T
2. TYPE S400AR

2. DIMENSIONS

Appearance (Unit : mm)

i
Type No. a b C d e f
S400AR 10+0.2 8+0.3 13+0.3 15+0.2 3.540.2 | 0.4+0.15
4. RATING
Type No. Max.DC Max.DC Range of Rise Time Operating
Voltage Current frequency temperature
S400AR 16V 100mA | ° OkHHZZN“OG 8ps 0~85C
Insertion Loss Characteristics
Type No. Range of frequency Transmission Reflective
40MHz~40GHz 3dB Max. 10dB Min.
S400AR 50KHz~40MHz 3dB Max.
5. Performance
No|  Application Item Performance Test Method
Min. Temp. at 0C for 30 min.,
Max. Temp. at +85C for 30 min.
No remarkable abnormality and leave alone at ambient temp.
1 | Temperature cycle To satisfy the insertion loss for 2-5 min.
characteristics All above as 1 cycle and it shall be
repeated for 100 cycles. Leave alone for
1-2hr after test.

OKAYA ELECTRIC AMERICA, INC.

503 Wall ST. Valparaiso IN 46383

Phone: 800-852-0122 Fax: 800-852-0106




Date of issue

SPECIFICATIONS

Aug. 28, 2002

No Application Item Performance Test Method
No remarkable abnormality Test Temp. at 60+2C
Moisture resistance To satisfy the insertion loss Relative humidity85+3% for 500
2 characteristics. hours.

The samples shall be leave alone for
24+2 hours

High temperature

No remarkable abnormality

Test Temp. at 85+2C for 500 hours.

3 To satisfy the insertion loss The samples shall be leave alone for
neglect characteristics. 1~2hours
] No remarkable abnormality Test Temp. at 0+2C for 500 hours.
4 LOV;/ femperafure To satisty the insertion loss The samples shall be leave alone for
neglect characteristics. 1~2hours
No remarkable abnormality Frequency of 10Hz,55Hz,10Hz.
5 | Vibration To satisfy the insertion loss Amplitude of 2mmP-P with X,Y,Z
characteristics. directions for 2H per direction.

6. STRUCTURE DRAWING

Remarks:

The above materials are subjected to change into specifications and other related standards in the range
which guarantees the regular contents. The materials are also described as existing chemical materials,
complied with ¢ Inspection and manufacturing control of chemical materials of law’.

7.0RDERING INFORMATION
S400AR
E R: Right bias, L: Left bias
Classification of spec.
Consecutive numbers
Maximum frequency

SMD type name

OKAYA ELECTRIC AMERICA, INC.
503 Wall ST. Valparaiso IN 46383
Phone: 800-852-0122 Fax: 800-852-0106




Date of issue

SPECIFICATIONS

Aug. 28, 2002

8. LOT SYMBOL

8.1 The basic form of display.
Below lot symbol will be expressed as in a cycle of eight years if there is especially no specification.

u Y 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12
2002 A B C D E F G H I J K L
2003 F N | O P Q | R S T U .| X
2004 Y | Z | a b d e f = | h i . n
2005 u . . . y 2 3 4 5 6 7 9
20060 |« A|aB|aC|aD|aE|aF|aG|aH|al|aJ|aK|saL
2007 af |« N|[aO|aP|aQ|aR|aS|aT|aU|aV]|ad|aX
2008 s Y | s Z|wa|ub|sd|se | af|aa|anh|ai|ss|=an
2009 U | sn |wn|an|ny|a2|a3|ad4|a5]|a6|a7|a9

Remarks: *shall be added in a cycle of four years, and it shall cycles of eight years.

9. ADVANCE NOTICE OF CHANGE
In order to change specification, material, a manufacturing process, a management system, etc. of

this product, recognition shall be obtained in advance.

OKAYA ELECTRIC AMERICA, INC.

503 Wall ST. Valparaiso IN 46383

Phone: 800-852-0122 Fax: 800-852-0106




Date of issue

SPECIFICATIONS

Aug. 28, 2002
1. ARTICLE BIAS T
2. TYPE S400BR

2. DIMENSIONS

Appearance (Unit : mm)

i
Type No. a b C d e f
S400BR 9+0.2 7+0.3 8+0.3 10+0.2 3+0.2 0.4+0.15
4. RATING
Type No. Max.DC Max.DC Range of Rise Time Operating
Voltage Current frequency temperature
S400BR 16V 100mA | ° OkHHZZN“OG 8ps 0~85C
Insertion Loss Characteristics
Type No. Range of frequency Transmission Reflective
40MHz~40GHz 3dB Max. 10dB Min.
S400BR IMHz~40MHz 3dB Max.

5. Performance

As for IMHz or less, the coil is mount outside

No|  Application Item Performance Test Method

Min. Temp. at 0C for 30 min.,
Max. Temp. at +85C for 30 min.

No remarkable abnormality and leave alone at ambient temp.

1 | Temperature cycle To satisfy the insertion loss for 2-5 min.

characteristics All above as 1 cycle and it shall be
repeated for 100 cycles. Leave alone for
1-2hr after test.

OKAYA ELECTRIC AMERICA, INC.

503 Wall ST. Valparaiso IN 46383

Phone: 800-852-0122 Fax: 800-852-0106




Date of issue

SPECIFICATIONS

Aug. 28, 2002

No Application Item Performance Test Method
No remarkable abnormality Test Temp. at 60+2C
Moisture resistance To satisfy the insertion loss Relative humidity85+3% for 500
2 characteristics. hours.

The samples shall be leave alone for
24+2 hours

High temperature

No remarkable abnormality

Test Temp. at 85+2C for 500 hours.

3 To satisfy the insertion loss The samples shall be leave alone for
neglect characteristics. 1~2hours
] No remarkable abnormality Test Temp. at 0+2C for 500 hours.
4 LOV;/ femperafure To satisty the insertion loss The samples shall be leave alone for
neglect characteristics. 1~2hours
No remarkable abnormality Frequency of 10Hz,55Hz,10Hz.
5 | Vibration To satisfy the insertion loss Amplitude of 2mmP-P with X,Y,Z
characteristics. directions for 2H per direction.

6. STRUCTURE DRAWING

Remarks:

The above materials are subjected to change into specifications and other related standards in the range
which guarantees the regular contents. The materials are also described as existing chemical materials,
complied with ¢ Inspection and manufacturing control of chemical materials of law’.

7.0RDERING INFORMATION
S400BR
E R: Right bias, L: Left bias
Classification of spec.
Consecutive numbers
Maximum frequency

SMD type name

OKAYA ELECTRIC AMERICA, INC.
503 Wall ST. Valparaiso IN 46383
Phone: 800-852-0122 Fax: 800-852-0106




Date of issue SPECIFICATIONS

Aug. 28, 2002 3

8. LOT SYMBOL
8.1 The basic form of display.
Below lot symbol will be expressed as in a cycle of eight years if there is especially no specification.

M Y 1 2 3 4 5 6 7 8 9 10 | 11 | 12
2002 A B C D E F G H 1 J K L
2003 F N (0] P Q R S T U s X
2004 Y Z a b d e f « | h i . n
2005 u . . . y 2 3 4 5 6 7 9

2006 s A s B|«sC|aD|sE s F |G| H N | s J | K|s L
2007 s |« N|{aO|aP|aQ|aR|aS|aT|aUl|laV]|ad|aX
2008 s Y s 7 A = b s d n € a ] = h m i (] [ 1

2009 = U LI LI LI ] =y .2 =3 = 4 = 5 =6 a7 = 9
Remarks: *shall be added in a cycle of four years, and it shall cycles of eight years.

9. ADVANCE NOTICE OF CHANGE
In order to change specification, material, a manufacturing process, a management system, etc. of
this product, recognition shall be obtained in advance.

OKAYA ELECTRIC AMERICA, INC.
503 Wall ST. Valparaiso IN 46383
Phone: 800-852-0122 Fax: 800-852-0106




RC 0802-A
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MECHANICAL SPECIFICATION
Overall Size 58.0 x 32.0 Module H2 / H1
View Area 38.0x 16.0 W /O B/L 5.2/9.8
Dot Size 0.56 x 0.66 EL B/L 5.2/9.8
Dot Pitch 0.60 x 0.70 LED B/L 8.9/135
ABSOLUTE MAXIMUM RATING
PIN ASSIGNMENT — - -
i ltem Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \Y,
1 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
2 vdd Power supply(+) Input voltage Vin 25°C -0.3 |Vdd+0.3| V
3 Vo Contrast Adjust ELECTRICAL CHARACTERISTICS
4 RS Register select signal Iltem Symbol [Condition| Min. |Typical | Max.|Units
5 RW Data read / write Power supply voltage |vdd-vss| 25°C 2.7 - 5.5 \Y
6 E Enable signal Top [N|W|N|W|N|W]| V
7 DBO Data bus line -20°C |- |71| - 75| —-|79| V
L O, -— - -
8 DB1 Data bus line LCD operation voltage| Vop 0°C (4.4 4.6 5.2 \
9 DB2 Data bus line 250C [4.1]6.1|4.3|6.4/4.8/6.7| V
10 DB3 Data bus line 50°C |38|—|4|—-|46|—-]| V
11 DB4 Data bus line 70°C | -|57|-|6|—-|63] V
12 DB5 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V| - 1.5 25 |mA
13 DB6 Data bus line i _ |LED/edge|VB/L=4.2V - - - mA
- Backlight current consumption
14 DB7 Data bus line LED/array| VB/L=4.2V - 110 - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £0.3mm
MECHANICAL SPECIFICATION
Overall Size 84.0x44.0 Module H2 / H1
View Area 63.0 x25.0 W /O B/L -/ -
Dot Size 1.15x1.36 EL B/L -/ =
Dot Pitch 1.23 x1.44 LED B/L 9.1/13.7
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Iltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \Y
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |Vvdd+0.3| V
4 RS | Register select signal ELECTRICAL CHARACTERISTICS
5 RW Data reaqlwrlte Item Symbol [Condition| Min. | Typical | Max.|Units
6 E Enable 3'9”3' Power supply voltage [Vdd-Vss| 25°C 2.7 = 55 |V
o Tt Tos [ o [ ]
ata bus line
-20°C — 43| - |46]| — [59| V
9 DB2 Data bus line 5 4543484651 v
10 DB3 | Databus line LCD operation voltage| Vop 0 OC : : 4'7 —
1 DB4 Data bus line 2500 4.114.4(45|4.7|4.7| 5 Vv
12 DB5 Data bus line 5000 3.8/~ |41~ 44| - | V
13 DB6 Data bus line 70°C —[39] — 42| - 45| V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V - 1.5 25 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V - — — mA
16 K Power supply for LED BJ/L (-) LED/array| VB/L=4.2V - 60 — mA
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RC 1002-A OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £0.3mm
MECHANICAL SPECIFICATION
Overall Size 84.0 x 44.0 Module H2 / H1
View Area 60.5x 18.5 W /O B/L 4.9/8.9
Dot Size 0.44 x 0.45 EL B/L 49/8.9
Dot Pitch 0.44 x 0.49 LED B/L 8.9/13.0
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pin o] Symbol Function ltem Symbol |Condition| Min. Max. |Units
- : K 0
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \VJ
2 Vdd Power Supply(+) LCD driving supply voltage Vdd-Vee 250C -0.3 17 \Y
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |vdd+0.3| V
4 RS Register 59|99t signal ELECTRICAL CHARACTERISTICS
2 R’EW [E’ati lreaF’ f Wl”‘e ltem Symbol [Condition| Min. | Typical| Max.|Units
nable signa S —
7 DBO Data bus line Power supply voltage |Vdd-Vss 2_? C 2.7 5.5 \%
8 DB1 | Data bus line o |[N|W|NW|N|W|V
9 DB2 | Data bus line -25°C | —|8.6| — [9.1| — |96 V
10 DB3 Data bus line . o°c 6.1l — 64| —|6.7|— | V
- LCD operation voltage| Vo
11 DB4 Data bus I|_ne P 9 P 250c  |5.6|7.7|5.9|8.1|6.2[8.5| V
12 DB5 Data bus line 509G
13 DB6__ | Data bus line 51|~ 54| = [57] = | V
14 DB7 Data bus line 70°C | —|72|-|76|-|8 | V
15 Vee Negative voltage LCM current consumption (No B/L)|  |dd Vdd=5V — 1.5 2.5 mA
16 RESET | Reset signal _ _ _ _
17 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V mA
18 K Power supply for LED B/L (-) LED/array| VB/L=4.2V - 120 - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 55.7 x 32.0 Module H2 / H1
View Area 46.7 x 17.5 W /O B/L 5.1/9.2
Dot Size 0.45 x 0.60 EL B/L 5.1/9.2
Dot Pitch 0.55x0.70 LED B/L 8.7/12.8
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno. | Symbol Function ltem Symbol |Condition| Min. Max. |Units
1 Vss/K Power supply(GND) / LED B/L(H) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \V/
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y%
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3  |Vdd+0.3| V
4 RS Register select signal ELECTRICAL CHARACTERISTICS
5 RIW Data read / write Item Symbol |Condition| Min. | Typical | Max.|Units
6 E Enable signal Power supply voltage | Vvdd-Vs 25°C 2.7 - 55 \Vj
7 DB0 Data bus line Top N|{W[N|W|NW| V
8 DB1 Data bus line -20°C |- |71| = |75| — |[79]| V
. (o] —_ —_ —_
9 DB2 Data bus line LCD operation voltage| Vop 0°C |4.5 4.6 5.1 Vv
10 DB3 Data bus line 25°C |4.1|6.1|4.4|6.4|4.7|6.7| V
1" DB4 Data bus line 50°C |3.8|— |41 —|44|-| V
12 DB5 Data bus line 70°C | -|57|-|6|—-1]63] V
13 DB6 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V - 15 25 mA
14 DB7 Data bus line ) _ |LED/edge|VB/L=4.2V - 40 - mA
Backlight current consumption
15 A Power supply for LED BJ/L (+) LED/array|VB/L=4.2V - 80 - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM

80.0+0.5
25 75.0
8.0 P254x15=38.1 —= o H1
y 1.8 1. N 1.5 H2
HOLE 420257\ | | 7] 1ot 16 4-01.0 |
}\HHH,}YHHHHHHHH\HH\ L[]
i (—— — ] p B
21l Bl
NI A A A 2.e []
2w " 1 ﬁAv :\07 L]
7 ol 2
‘ ) — > C ®
3 i I
8 59.62 6 © 1.6
© 645 S «
72.1
40.0 |
O T com 16, | LCD PANEL
DBO CONTROLLER - 377
£ LSI = 3.07=
RIW SEG 40, 0.55
RS 0.08
Vss
Vdd %
Vi
(o] . j
Ses -
A I o o 0
K ‘ BACKLIGHT B
H
The tolerance unless classified +0.3mm
MECHANICAL SPECIFICATION
Overall Size 80.0 x 36.0 Module H2 / H1
View Area 64.5 x 13.8 W /O B/L 5.1/9.2
Dot Size 0.55x0.75 EL B/L 5.1/9.2
Dot Pitch 0.63 x0.83 LED B/L 9.4/14.0
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Item Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 250C -0.3 7 \V
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \%
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |vdd+0.3| V
4 RS | Register select signal ELECTRICAL CHARACTERISTICS
5 R/W Data reafi / write Item Symbol |Condition| Min. | Typical| Max.|Units
6 E Enable sgnal Power supply voltage |vdd-Vss| 25°C 2.7 - 5.5 \Y
. Doy -oaa bus e Top [N[W[N[W[N[W][V
ata bus line
-20° - |5.2| — |5.4| — |57| V
9 DB2 Data bus line OOC 4552485451 57 v
10 DB3 | Databus line LCD operation voltage| Vop 0 OC : : 4'7 —
11 | DB4 | Databusline 25°C [41142/45]4547149) V
12 | DB5 | Databuslie 5000 88|~ 41|~ 44— | V
13 DB6 Data bus line 707C — 139 — 40| = |45 V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 15 25 mA
15 A Power suppIy for LED B/L (+) Backlight current consumption LED/edge) VB/L=4.2V - 40 — mA
16 K Power supply for LED BJ/L (-) LED/array|VB/L=4.2V - 120 — mA
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OUTLINE DIMENSION & BLOCK DIAGRAM

40.0 ‘
71‘.2
65‘.0 H1
- 59.62
HOLE 4-22.5 | 4-21.0 L H2
‘ o ﬁ}r;zw I 1
24l e EU j
828 I A 22
2« ‘l_ © I }EA‘— «)T i
[spl
1 g
\ 1 16 r -~ = =
Mq‘} 1@\ I \@ q‘}i ] U
<. le:_s 16-21.0 J o 0 1 .LLme
[Te} N o
13.0 P2.54 x 15=38.1 -~
2.5 t 75.0 '
~————— 80.0%0.5
DB7 COM 16, \
R m— o) / ‘ LCD PANEL 377+
DBO CONTROLLER ~3.07+
E LSI 0.55 :
RIW SEG40, Nl
RS 0.08 —*‘—»
Vss 0
Vdd | B
Vo o I U
523 L]
© s o %
" | BACKLIGHT | 0
H
The tolerance unless classified = 0.3mm
MECHANICAL SPECIFICATION
Overall Size 80.0 x 36.0 Module H2 / H1
View Area 65.0 x 16.0 W /O B/L 4.8/9.4
Dot Size 0.55x0.75 EL B/L 4.8/9.4
Dot Pitch 0.63 x0.83 LED B/L 8.9/13.5
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Iltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \Y
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \%
3 Vo Contrast Adjust Input voltage Vin 250C 03 |vdd+o3| v
4 RS | Register select signal ELECTRICAL CHARACTERISTICS
5 R/EN Eata lreafilwlrlte Item Symbol [Condition| Min. | Typical | Max. [Units
S nable 3'9”3 Power supply voltage |Vdd-Vss| 25°C 2.7 - 5.5 V
g Lo Top s o [ (v
a bus line 500 — — —
9 DB2 Data bus line 2000 & 7.5 o1 79| V
10 DB3 Data bus line LCD operation voltage| Vop OOC 4.5 48| = 4' -V
1 DB4 Data bus line 2500 4116.1]4.4/6.4/4.716.7| V
12 DB5 Data bus line 5000 3.8/~ |41~ [44] - | V
13 DB6 Data bus line 70°C -57|-]6|—-163] V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 1.5 25 mA
15 A Power suPpIy for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — 40 — mA
16 K Power supply for LED B/L (-) LED/array|VB/L=4.2V - 120 - mA
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 80.0 x 36.0 Module H2 / H1
View Area 65.0 x 16.0 W /O B/L 4.8/94
Dot Size 0.55x0.75 EL B/L 4.8/94
Dot Pitch 0.63 x0.83 LED B/L 8.9/13.5
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function ltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \Y%
2 Vadd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |vdd+0.3| V
4 RS | Register select signal ELECTRICAL CHARACTERISTICS
5 RW Data reafj/wrlte Item Symbol |Condition| Min. | Typical | Max.|Units
3 E Enable 3'9”3' Power supply soltage |vdd-Vss| 25°C 2.7 — 55 | Vv
L Lo Top{x Wl R Tw v
aa bus e 20°C |- [52] = [54] - [57] Vv
9 DB2 Data bus line 5 a5l —lasl — 51 v
10 DB3 Data bus line LCD operation voltage| Vop 0 OC 15 8 4'7 -
1 DB4 Data bus line 25OC 4.1(4.3|4.4|45(4.7|49| V
12 | DB5 | Databusiine 0C 1381 |41 44l -V
13 DB6 Data bus line 70°C - 139 — [41] = [45| V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V - 15 25 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V - 40 — mA
16 K Power supply for LED BJ/L (-) LED/array| VB/L=4.2V - 120 — mA
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 80.0 x 36.0 Module H2 / H1
View Area 65.0 x 16.0 W /O B/L 4.8/9.4
Dot Size 0.55x0.77 EL B/L 4.8/9.4
Dot Pitch 0.63 x 0.83 LED B/L 8.9/13.5
PIN ASSIGNMENT ABSOLUTE MAXII\./I-UM RATING .
Item Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \Y
1 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
2 Vdd Power supply(+) Input voltage Vin 25°C -0.3 |vdd+0.3| V
3 Vo Contrast Adjust ELECTRICAL CHARACTERISTICS
4 RS Register select signal ltem Symbol [Condition| Min. |Typical | Max.|Units
5 RIW Data read / write Power supply voltage |vdd-Vss| 25°C 2.7 - 55 \Y
6 E Enable signal Top |[N|W|IN|W|N|W| V
7 DBO Data bus line -20°C |- |5.2| - |54| - [5.7| V
8 DB1 Data bus line . 0°c |45 —|48|—|51|—-| V
9 DB2 Data bus line LCD operation voltage)  Vop 25°C |4.1|14.3|4.5(4.5(4.7|5.3| V
10 DB3 Data bus line 50°C (38| — [4.1| — |44| - | V
11 DB4 Data bus line 70°C — (39| — [41| — |45]| V
12 DB5 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5Vv — 1.5 2.5 mA
13 DB6 Data bus ine Backlight current consumption LED/edge) VB/L=4 2V — 40 — mA
14 DB7 Data bus line 9 P LED/array| VB/L=4.2V - 120 — mA
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 85.0 x 28.0 Module H2 / H1
View Area 65.0 x 16.0 W /O B/L 4.8/9.4
Dot Size 0.55x0.75 EL B/L 4.8/9.4
Dot Pitch 0.63 x0.83 LED B/L 8.9/13.5
PIN ASSIGNMENT ABSOLUTE MAXIMQM RATING -
Iltem Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \Y
1 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 V
2 Vdd Power supply(+) Input voltage Vin 25°C -0.3 |Vdd+0.3| V
3 Vo Contrast Adjust ELECTRICAL CHARACTERISTICS
4 RS Register select signal Item Symbol [Condition| Min. |Typical | Max.|Units
5 RIW Data read / write Power supply voltage |vdd-vss| 25°C 2.7 - 5.5 \%
6 E Enable signal Top NIW[NW|[N|W| V
7 DBO Data bus line -20°C |- [52| —|54| — |56 | V
8 DB1 Data bus line . 0°c (45| — (48| —|51|—-| V
9 DB2 Data bus line LCD operation voltage|  Vop 25°C |4.1|42 |4.4|44 |4.7|48 | V
10 DB3 Data bus line 50°C (38| — 41| — 44| - | V
1 DB4 Data bus line 70°C — |38 | —|40 | = [43 | V
12 DB5 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V - 15 2.5 mA
13 DB6 Data bus line Backlight current consumption LED/edge| VB/L=4.2V - — — mA
14 DB7 Data bus line 9 P LED/array|VB/L=4.2V - 120 — mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified +0.3mm
MECHANICAL SPECIFICATION
Overall Size 72.5x26.4 Module H2 / H1
View Area 65.5 x 15.0 W /O B/L - /126
Dot Size 0.55x 0.75 EL B/L -/ -
Dot Pitch 0.63 x0.83 LED B/L 5.0/6.0
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function ltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \Y
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |vdd+0.3| V
4 RS__| Register select signal ELECTRICAL CHARACTERISTICS
5 RW Data reag/wnte ltem Symbol |Condition| Min. | Typical | Max.|Units
6 E Enable signal Power supply voltage |vdd-Vss| 25°C | 2.7 - 55 |V
; gg? gata tt);usllllne Top NIWINIWINTW] v
ata bus line 20°C | - |a5] - [57] = [58] V
9 DB2 Data bus line 5 28| — a8 - a8 v
10 DB3 Data bus line LCD operation voltage| Vop 20 OC(:: : - 4'3 5_3
1 DB4 Data bus line 50 43/4.4145|514.318.3) V
12 | DB5 | Databusline 0C [97l- 1481 -39l - | V
13 | DB6 | Databus fine 70°C | —[41] —[46] — |48] V
14 DB7 Data bus line LCM current consumption (No B/L)|  ldd Vdd=5V - 1.5 25 mA
15 AINC Power SuPply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — 40 - mA
16 KINC Power supply for LED B/L () LED/array| VB/L=4.2V - - - mA
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 122.0 x 33.0 Module H2 / H1
View Area 99.0x 13.0 W /O B/L 5.2/9.8
Dot Size 0.92x1.10 EL B/L 5.2/9.8
Dot Pitch 0.98x1.16 LED B/L 8.9/13.5
PIN ASSIGNMENT ABSOLUTE MAXIM_UM RATING _
Item Symbol |Condition| Min. Max. |Units
Pin no.|  Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \
1 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \%
2 Vdd Power supply(+) Input voltage Vin 25°C -0.3 |Vvdd+0.3| V
3 Vo Contrast Adjust ELECTRICAL CHARACTERISTICS
4 RS Register select signal ltem Symbol [Condition| Min. | Typical | Max.|Units
5 RIW Data read / write Power supply voltage |vdd-Vss| 25°C 2.7 - 55 | V
6 E Enable signal Top NIW|INW|[N|W| V
7 DBO Data bus line -20°C |- (71| - 1|75| —|79| V
8 DB1 Data bus line . 0°C (46| — 49| - (52| —-| V
Vi
9 DB2 Data bus line LCD operation voltage op 25°C (4.2/6.1(4.4|6.4|/4.8(6.7| V
10 DB3 Data bus line 50°C [3.9|—|42|— |45/ - | V
11 DB4 Data bus line 70°C - |57 —-|6|—-163] V
12 DB5 Data bus line LCM current consumption (No B/L)|  |dd VVdd=5V — 1.5 2.5 mA
13 DB6 Data bus line _ . |LED/edge|VB/L=4.2v | — - - |[mA
14 DB7 Data bus line Backlight current consumption LED/array| VBIL=4.2V _ 190 _ mA
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RC 1602-C OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified +0.3mm
MECHANICAL SPECIFICATION
Overall Size 80.0 x 36.0 Module H2 / H1
View Area 61.0 x 16.0 W /O BI/L 5.1/9.7
Dot Size 0.56 x 0.66 EL B/L 5.1/9.7
Dot Pitch 0.60 x 0.70 LED B/L 9.1/13.7
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function ltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \Y
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |vdd+0.3| V
4 RS | Register select signal ELECTRICAL CHARACTERISTICS
5 RIW Data reag/wnte ltem Symbol |Condition| Min. | Typical | Max.|Units
6 E Enable signal Power supply voltage |vdd-vss| 25°C | 2.7 - 55 | V
mETEET Top {10 7]
aa bus e 20°C |- [a7]-|5|-]53] v
9 DB2 Data bus line 5 26l —laol - 52 v
10 DB3 Data bus line LCD operation voltage| Vop 20 OC(:: '2 9 4.8 —
1 DB4 Data bus line 50 42147145/ 5 |4.8|53| V
12 | DB5 | Databusiine 0C 1301- 42— 45l - | V
13 | DB6 | Databus line 70°C |- [45| - [48] - |51] V
14 DB7 Data bus line LCM current consumption (No B/L)|  ldd Vdd=5V —- 2 3 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V - 20 — mA
16 K Power supply for LED BJ/L (-) LED/array| VB/L=4.2V - 90 — mA

18



RC 1602-D

>
:
=

OUTLINE DIMENSION & BLOCK DIAGRAM

40.6 ‘
5.1 71‘.0
25 66.0 H1
56.21 2-22.5 H2
4-21.0 | L
A jl
2.0 - f L
; T Mt %
0
e o AJEE;L 1:3 ~ o §
r;fe el
0 K ﬁ ! « ]l
~ N
= = 5 =l ‘ —
¢ ! [N A f} L
o = 18 “16-51.0 © 243.01 3 o 16
N 80 P254x15=38.1 —= 0
25 75.0
80.0£0.5
DB7 COM 16/ I
R LCD ‘ LG FANEE = 3.55 =
DBO CONTROLLER ~2.96 =
£ LsI
RIW SEG 40, SEG 40 056
RS ! 0.04
Vss N
Vdd ‘ T 3
Vo CONTROL SIGNALS 4, } S EELET BRI ‘ s8. ! H
G583 T
" ‘ BACKLIGHT | l l H
‘ O O
The tolerance unless classified £0.3mm
MECHANICAL SPECIFICATION
Overall Size 80.0 x 36.0 Module H2 / H1
View Area 66.0 x 16.2 W /O B/L 51/9.7
Dot Size 0.56 x 0.66 EL B/L 51/9.7
Dot Pitch 0.60 x 0.70 LED B/L 9.4/14.0
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Item Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \Y
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y;
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |vdd+0.3| V
4 RS__| Register select signal ELECTRICAL CHARACTERISTICS
5 RW__| Data reafi/wnte ltem Symbol [Condition| Min. | Typical | Max.|Units
6 E__| Enable signal Power supply voltage |Vdd-Vss| 25°C | 27 | — | 55 | v
; BS? gatta EUS l'_'”e Top [NJW|NJW[NIW][V
ala bus e 20°C |- [7.4] - [75] - [79] V
9 DB2 Data bus line p a5 P 5.1 v
10 DB3 | Data bus line LCD operation voltage| Vop 20 o(é : : 4'7 —
1 DB4 Data bus line 50 41]6114.1/64/4.7/67] V
12 | DB5 | Databusine 0L |38~ |98~ |44~ LV
13 DB6 Data bus line 70°C —[57] -]6|-1]63] V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5Vv _ 2 3 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — — - mA
16 K Power supply for LED B/L () LED/array|VB/L=4.2V - 120 — mA
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RC 1602-E OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 66.7 x 23.3 Module H2 / H1
View Area 61.0 x 15.9 W /O B/L - /4.2
Dot Size 0.55 x0.65 EL B/L - /4.6
Dot Pitch 0.60x0.70 LED B/L -
PIN ASSIGNMENT ABSOLUTE MAXII\./I_UM RATING _
ltem Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \%
1 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
2 Vdd Power supply(+) Input voltage Vin 25°C -0.3 |vdd+0.3| V
3 Vo Contrast Adjust ELECTRICAL CHARACTERISTICS
4 RS Register select signal Item Symbol [Condition| Min. | Typical | Max.|Units
5 RW Data read / write Power supply voltage |vdd-vss| 25°C 27 - 5.5 V
6 E Enable signal Top NIW|INIW[N|W| V
7 DBO Data bus line 20°C |- |5|—-153—-1|56] V
N (o] — j— j—
8 DB1 Data bus I!ne LCD operation voltage| Vop 0°C |44 4.7 5 \Y
9 DB2 Data bus line 25°C |3.9|4.8|4.2|5.1|4.5|5.4| V
10 DB3 Data bus line 50°C |37|—|4|—-|43|—-| V
1 DB4 Data bus line 70°C — (48| — 49| — [6.2| V
12 DB5 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 2 3 mA
13 DB6 Data bus line ) _ |LED/edge|VB/L=4.2V | — - - mA
" Backlight current consumption
14 DB7 Data bus line LED/array|VB/L=4.2V - — - mA
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RC 1602-F OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £0.3mm
MECHANICAL SPECIFICATION
Overall Size 84.0 x44.0 Module H2 / H1
View Area 61.0x15.8 W /O B/L 51/9.7
Dot Size 0.56 x 0.66 EL B/L 51/9.7
Dot Pitch 0.60 x 0.70 LED B/L 9.4/14.0
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Item Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \Y
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y;
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |vdd+0.3| V
4 RS__| Register select signal ELECTRICAL CHARACTERISTICS
5 RW__| Data reafi/wnte Item Symbol [Condition| Min. | Typical | Max.|Units
S E Enable signal Power supply voltage |Vdd-Vss| 25°C | 2.7 | — 55 | V
: Bg? gatta EUS l'_'”e Top [NJW[NJW[NIW]| V
ala bus e 20°C |- [7.1]=|758] - |79| Vv
9 DB2 Data bus line p a5 51 5a v
10 DB3 | Data bus line LCD operation voltage| Vop 20 o(é : : 4'9 —
1 DB4 Data bus line 50 41]6.114.7/6.4/4.9|67] V
12 | DB5 | Databusfine 0L |38 44~ |46l - V
13 DB6 Data bus line 70°C — |57 -6 |-63] V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V _ 2 3 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V - 40 — mA
16 K Power supply for LED B/L (-) LED/array|VB/L=4.2V - 120 - mA
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The tolerance unless classified £0.3mm
MECHANICAL SPECIFICATION
Overall Size 80.0 x 36.0 Module H2 / H1
View Area 64.0 x 13.8 W /O B/L 5.0/9.6
Dot Size 0.55 x 0.50 EL B/L 5.0/9.6
Dot Pitch 0.60 x 0.55 LED B/L 9.0/13.6
PIN ASSIGNMENT ABSOLUTE MAXII\./I-UM RATING .
ltem Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \Y
1 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
2 Vdd Power supply(+) Input voltage Vin 25°C -0.3 |vdd+0.3| V
3 Vo Contrast Adjust ELECTRICAL CHARACTERISTICS
4 RS Register select signal Item Symbol |Condition| Min. |Typical | Max.|Units
5 RIW Data read / write Power supply voltage |vdd-Vss| 25°C 2.7 - 55 \Y
6 E Enable signal Top N|{W|N|W|N|W| V
7 DBO Data bus line -20°C |- 71| - 1|75/ —|79| V
8 DB1 Data bus line . 0°Cc |45| —|48|— (51| —| V
9 DB2 Data bus line LCD operation voltage|  Vop 25°C |4.1|6.1|4.4|6.4|4.7|6.7| V
10 DB3 Data bus line 50°C (38| — (41| — |44|—-| V
11 DB4 Data bus line 70°C |- |57|—-|6 |- 63| V
12 DB5 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 2 3 mA
13 DB6 Data bus line Backiiht . ion |LED/edge|VBIL=42V | — 40 - mA
. ackll current consumption
14 DB7 Data bus line o P LED/array| VB/L=4.2V — 120 — mA
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RC 1602G-P2

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified +0.3mm
MECHANICAL SPECIFICATION
Overall Size 80.0 x 36.0 Module H2 / H1
View Area 64.5x13.8 W /O B/L 5.0/9.6
Dot Size 0.55x0.50 EL B/L 5.0/9.6
Dot Pitch 0.60 x 0.55 LED B/L 9.0/13.6
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function ltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \%
2 Vdd | Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C | -0.3 13 v
3 Vo ConTrast Adjust . Input voltage Vin 25°C -0.3 |Vvdd+0.3| V
4 RS__| Register select signal ELECTRICAL CHARACTERISTICS
2 R/éN [E)atilreag /wlnte Item Symbol |Condition| Min. | Typical| Max.|Units
nable signa Power supply voltage |Vvdd-Vss| 25°C 27 - 55 | V
7 DBO Data bus line Top NTWINTWINIW] v
8 DB1 Data bus I!ne 20°C | =711 = 75 — 79| Vv
9 DB2 Data bus line 5 p v
10 DB3 Data bus line LCD operation voltage| Vop 0 OCC 4.5 48 2'7 —
" DB4 Data bus fine 25O 4.116.1(4.4|6.4|4.7|16.7| V
12 | DB5 | Databusline 0C 1381 41~ 44— LV
13 | DB6 | Databusline 70°C |- [57]—|6]—[63] V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 2 3 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — — — mA
16 K Power supply for LED B/L (-) LED/array|VB/L=4.2V - 120 - mA
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The tolerance unless classified £ 0.3mm

MECHANICAL SPECIFICATION
Overall Size 85.0 x 36.0 Module H2 / H1
View Area 66.0 x 16.2 W /O B/L 51/9.7
Dot Size 0.56 x 0.66 EL B/L 51/9.7
Dot Pitch 0.60 x0.70 LED B/L 9.4/14.0
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Item Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \%
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y;
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 Vdd+0.3| V
4 RS | Register select signal ELECTRICAL CHARACTERISTICS
S RIW Data reald/write Item Symbol |[Condition| Min. | Typical | Max.|Units
6 E Enable signal Power supply voltage |vdd-Vss| 25°C | 2.7 - 45 |V
T oo [oanerine Top [NWINWINIW| v
- -20°C — 71| = 1|75 - (79| V
9 DB2 Data bus line 5 — — - v
10 DB3 Data bus line LCD operation voltage| Vop 2050% 2'15 o1 i"g oa 2'7 o7l v
11 DB4 Data bus line 1
12 | DB5 | Databusiine 50°C |38|— |4.6| — |44~ | V
13 DB6 Data bus line 70°C —|57| -6 |- |63 V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 2 3 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — — - mA
16 K Power supply for LED B/L () LED/array|VB/L=4.2V = 120 - mA
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 85.0 x 32.6 Module H2 / H1
View Area 61.0x15.8 W /O B/L 5.1/9.7
Dot Size 0.56 x 0.66 EL B/L 51/9.7
Dot Pitch 0.60 x 0.70 LED B/L 9.4/14.0
PIN ASSIGNMENT ABSOLUTE MAX/I\_/I_UM RATING :
ltem Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \Y
1 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee 25°C -0.3 13 \Y
2 Vdd Power supply(+) Input voltage Vin 25°C -0.3 |vdd+0.3| V
3 Vo Contrast Adjust ELECTRICAL CHARACTERISTICS
4 RS Register select signal Iltem Symbol [Condition| Min. |Typical | Max.|Units
5 RIW Data read / write Power supply voltage |vdd-Vss| 25°C 2.7 - 4.5 \%
6 E Enable signal Top N|W|INIW|N|W| V
7 DBO Data bus line -20°C |- (74| - |75 - |79| V
H (o] — — —
8 DB1 Data bus I!ne LCD operation voltage| Vop 0°C |45 5.1 5.3 \Y
9 DB2 Data bus line 25°C |4.1|6.1|4.7|6.4|4.9|6.7| V
10 DB3 Data bus line 50°C |3.8| — |4.5| — |46/ — | V
11 DB4 Data bus line 70°C | — |57/ —| 6| - (63| V
12 DB5 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 2 3 mA
13 DB6 Data bus line ) ~ |LED/edge|VB/L=4.2V = 40 - mA
- Backlight current consumption
14 DB7 Data bus line LED/array|VB/L=4.2V | — 120 — mA
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 85.0 x 30.0 Module H2 / H1
View Area 64.5x17.2 W /O B/L 4.8/9.4
Dot Size 0.55 x 0.50 EL B/L 4.8/9.4
Dot Pitch 0.60 x 0.55 LED B/L 9.0/131
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING _
Item Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \%
1 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y;
2 vdd Power supply(+) Input voltage Vin 25°C -0.3  |vdd+0.3| V
3 Vo Contrast Adjust ELECTRICAL CHARACTERISTICS
4 RS Register select signal ltem Symbol |Condition| Min. | Typical | Max.|Units
5 R/W Data read / write Power supply voltage |vdd-Vss| 25°C 2.7 — 4.5 V
6 E Enable signal Top NIW|INW|[N|W| V
7 DBO | Data busline 20°C |- |71| - |75/ - [79| V
H O — j— —
8 DB1 Data bus I!ne LCD operation voltage| Vop 0°C |4.5 4.8 5.1 \
9 DB2 Data bus line 25°C |4.1|6.1|4.4|6.4|4.7|6.7| V
10 DB3 Data bus line 50°C |3.8|— |4.1| — |4.4| - | V
1 DB4 Data bus line 70°C | - |57/ —|6|—|6.3]| V
12 DB5 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 2 3 mA
13 DB6 Data bus line _ ~ |LED/edge|VB/L=4.2V - 40 = mA
" Backlight current consumption
14 DB7 Data bus line LED/array| VB/L=4.2V - 110 - mA
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The tolerance unless classified +0.3mm
MECHANICAL SPECIFICATION
Overall Size 53.0 x 20.0 Module H2 / H1
View Area 36.0 x 10.0 W /O B/L 4.0/8.1
Dot Size 0.33x0.35 EL B/L -/ =
Dot Pitch 0.38 x 0.40 LED B/L 4.0/8.1
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Item Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \Y
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \%
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |Vvdd+0.3| V
4 RS__ | Register select signal ELECTRICAL CHARACTERISTICS
5 R/QN Eatilreaf“ Wl”‘e ltem Symbol |Condition| Min. |Typical | Max.|[Units
s nab’e S'g_na Power supply voltage |Vvdd-Vss| 25°C 2.7 — 55 \V]
L e Top {1 47 0w [ 117
ata bus line
-20°C — 71| = |75 — (79| V
9 DB2 Data bus line 5 71 7.5 54
10 DB3 Data bus line LCD operation voltage| Vop OOC 4.8 51 = |84l - | V
" DB4 Data bus line 250C 4416.1|14.7|6.4| 5 [6.7| V
12 DB5 Data bus line SOOC 39|~ 42|~ |45~ | V
13 DB6 Data bus line 707C — 57| —-|6]-163] V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 2 3 mA
15 A Power SUpply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — 20 — mA
16 K Power supply for LED B/L (-) LED/array|VB/L=4.2V - - - mA
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RC 1602-L

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified +0.3mm
MECHANICAL SPECIFICATION
Overall Size 122.0 x 44.0 Module H2 / H1
View Area 99.0 x 24.0 W /O B/L 49/9.0
Dot Size 0.92x1.10 EL B/L 49/9.0
Dot Pitch 0.98 x 1.16 LED B/L 9.4/13.5
PIN ASSIGNMENT ABSOLUTE MAXII\./I_UM RATING .
ltem Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \Y
1 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
2 Vdd Power supply(+) Input voltage Vin 25°C -0.3 |Vdd+0.3| V
3 Vo Contrast Adjust ELECTRICAL CHARACTERISTICS
4 RS Register select signal Item Symbol [Condition| Min. |Typical | Max.|Units
5 RW Data read / write Power supply voltage |vdd-Vss| 25°C 2.7 - 55 | V
6 E Enable signal Top N|W|NIW|N|W| V
7 DBO Data bus line -20°C |- (71| - |75/ —|79| V
8 DB1 Data bus line . 0°C |45 —|45|— (47| - | V
9 DB2 Data bus line LCD operation voltage| Vop 25°C |4.1|6.1|14.3|6.4|4.5|6.7| V
10 DB3 Data bus line 50°C |4 |— |42|—|44|—-| V
11 DB4 Data bus line 70°C - |57/ —|6|— 163 V
12 DB5 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 2 3 mA
13 DB6 Data bus line Backliaht current consumotion LED/edge| VB/L=4.2V — — — mA
. I urre nsu I
14 DB7 Data bus line ° P LED/array|VB/L=4.2V | — 300 — mA
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The tolerance unless classified +0.3mm
MECHANICAL SPECIFICATION
Overall Size 80.0 x 36.0 Module H2 / H1
View Area 66.0 x 16.2 W /O B/L 5.1/9.7
Dot Size 0.56 x 0.66 EL B/L 5.1/9.7
Dot Pitch 0.66 x 0.70 LED B/L 9.4/14.0
PIN ASSIGNMENT ABSOLUTE MAXIMQM RATING :
ltem Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \Y
1 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \%
2 Vdd Power supply(+) Input voltage Vin 25°C -0.3 |vdd+0.3| V
3 Vo Contrast Adjust ELECTRICAL CHARACTERISTICS
4 RS Register select signal Item Symbol [Condition| Min. | Typical | Max.|Units
5 R/W Data read / write Power supply voltage |vdd-Vss| 25°C 2.7 - 5.5 \%
6 E Enable signal Top NIW|INW|[N|W| V
7 DBO Data bus line -20°C |- [71| - |75| - [79| V
8 . O, — — —
DB1 Data bus I!ne LCD operation voltage| Vop 0°C |4.5 4.8 5.1 V
9 DB2 Data bus line 25°C |4.1|6.1|4.4|6.4|4.7|6.7| V
10 DB3 Data bus line 50°C |3.8| — (41| — |44| - | V
1 DB4 Data bus line 70°C | - |57 -|6|—-1(63] V
12 DB5 Data bus line LCM current consumption (No B/L)|  |dd vdd=5VvV| -— 2 3 mA
13 DB6 Data bus line Backliaht . ion |LED/edge| VB/L=4.2V — — — mA
. ackll current consumptiol
14 DB7 | Databus line o P | EDraray| veiL=a2v | — 120 | - |[mA
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RC 1602-T

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £0.3mm
MECHANICAL SPECIFICATION
Overall Size 69.0 x 29.2 Module H2 / H1
View Area 61.0x15.9 W /O B/L -
Dot Size 0.55 x 0.65 EL B/L -
Dot Pitch 0.60 x 0.70 LED B/L 40/54
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Iltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \V
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
3 Vo Con‘FrastAdeSt . Input voltage Vin 25°C -0.3 |Vvdd+0.3| V
4 RS__ | Register select signal ELECTRICAL CHARACTERISTICS
5 RIW Data reafilwnte Item Symbol [Condition| Min. | Typical | Max.|Units
6 E Enable signal Power supply voltage [Vdd-Vss| 25°C 2.7 _ 55 | V
7 DBO Data bus line Top NIWINTWINTW][ v
8 DB1 Data bus line 20°C |- 15 |—1I53 - l56] Vv
9 DB2 Data bus line S - -
10 DB3 | Databus line LCD operation voltage| Vop 0 OC 44| 47| — 181 -V
" DB4 Data bus line 250C 3.9|4.8|4.2(5.1|14.8|54| V
12 DB5 Data bus line 5OOC 37| - 14|~ |45(-| V
13 DB6 Data bus line 70°C — 46| — 49| - [52] V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V _ 2 3 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — 40 - mA
16 K Power supply for LED B/L () LED/array| VB/L=4.2V = - - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £0.3mm
MECHANICAL SPECIFICATION
Overall Size 87.0 x 60.0 Module H2 / H1
View Area 62.0 x 25.6 W /O B/L 5.1/9.7
Dot Size 0.55x0.55 EL B/L 51/9.7
Dot Pitch 0.60 x 0.60 LED B/L 8.9/13.5
PIN ASSIGNMENT ABSOLUTE MAXII\(I.UM RATING _
Iltem Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \%
1 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y,
2 Vdd Power supply(+) Input voltage Vin 25°C -0.3  |vdd+0.3| V
3 Vo Contrast Adjust ELECTRICAL CHARACTERISTICS
4 RS Register select signal Item Symbol |Condition| Min. |Typical| Max.|Units
5 RIW Data read / write Power supply voltage |Vdd-Vss| 25°C 2.7 — 5.5 \%
6 E Enable signal Top NIW[NW|N|W| V
7 DBO Data bus line -20°C |- |71 - |75/ - |79| V
H O — — —_
8 DB1 Data bus I!ne LCD operation voltage| Vop 0°C (4.3 4.6 4.9 \Y%
9 DB2 Data bus line 25°C |3.9|6.1|14.2|6.4|4.5|6.7| V
10 DB3 Data bus line 50°C (36| — [3.9|—|42|-| V
1 DB4 Data bus line 70°C | —|57|—| 6| - 163 V
12 DB5 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 2 3 mA
13 DB6 Data bus line i _ |LED/edge|VB/L=4.2V — - — mA
- Backlight current consumption
14 DB7 Data bus line LED/array| VB/L=4.2V - 220 - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified = 0.3mm
MECHANICAL SPECIFICATION
Overall Size 180.0 x 40.0 Module H2 / H1
View Area 149.0 x 23.0 W /O B/L 5.2/9.8
Dot Size 1.152 x 1.765 EL B/L 5.2/9.8
Dot Pitch 1.212 x 1.825 LED B/L 10.7/15.3
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Item Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \Y
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |Vvdd+0.3| V
4 RS | Register select signal ELECTRICAL CHARACTERISTICS
5 RW Data reaclj / write Item Symbol |Condition| Min. | Typical | Max.|Units
6 E Enable sgnal Power supply voltage |Vdd-Vss| 25°C 2.7 - 55 | V
7 DBO Data bus I.|ne Top NIWINWINTW] v
8 DB1 Data bus line 20°C |- 1711 = 75/ — 70l Vv
9 DB2 Data bus line S i3 - 2 - 29 -
10 DB3 Data bus line LCD operation voltage| Vop 2050(2 3'9 o1 4'2 oa 4'5 -V
1 DB4 | Databus line < 19916.14.210445/6.7, V
12 | DB5 | Databusline 0C 136|130~ |42 V
13 | DB6 | Databusline 70°C | - |57] —|6 |- |63] V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 2 3 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — — — mA
16 K Power supply for LED B/L (-) LED/array|VB/L=4.2V - 360 - mA
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 116.0 x 37.0 Module H2 / H1
View Area 85.0x 18.5 W /O B/L 51/9.7
Dot Size 0.60 x 0.65 EL B/L 51/9.7
Dot Pitch 0.65 x 0.70 LED B/L 9.4/14.0
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Item Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \Y
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 V
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |vdd+0.3| V
4 RS | Register select signal ELECTRICAL CHARACTERISTICS
5 RW Data reag/wr|te Item Symbol [Condition| Min. |Typical | Max.|Units
6 E Enable signal Power supply voltage |vdd-Vss| 25°C 2.7 - 5.5 \Y
7 DB0 Data bus line Top NIWINIWINTW] v
8 DB1 Data bus line 209G — 71— 75l = 70| Vv
9 DB2 Data bus line S 23 - 7 - a5 -
10 DB3 Data bus line LCD operation voltage| Vop 2050(';': 4'2 51 4: oz 4'3 -1V
11 | DB4 | Databusline < [4.2101440414316.7L V
12 | DB5 | Databusline 5000 37|~ |38/~ 139/ - | V
13 | DB6 | Databuslne 70°C |- [57| ~[6 |- [63] V
14 DR7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 2 3 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — — — mA
16 K Power supply for LED B/L (-) LED/array|VB/L=4.2V - 210 - mA
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RC 2002-B OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified = 0.3mm
MECHANICAL SPECIFICATION
Overall Size 116.0 x 37.0 Module H2 / H1
View Area 85.0x18.5 W /O B/L 5.1/9.7
Dot Size 0.60 x 0.65 EL B/L 51/9.7
Dot Pitch 0.65 x 0.70 LED B/L 8.7/13.3
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Iltem Symbol |Condition| Min. Max. |Units
1 \Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \V
2 Vdd Power supply(+) LCD driving supply voltage Vdd-Vee 25°C -0.3 13 Vv
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |Vvdd+0.3| V
4 RS Register select signal ELECTRICAL CHARACTERISTICS
5 RW__ | Dataread /write Item Symbol |Condition| Min. | Typical | Max. |Units
6 E Enable signal Power supply voltage |vdd-vss| 25°C 2.7 - 55 | V
7 DBO Data bus line Top |N|W|[N[W[N[W][ Vv
8 DB1 Data bus line 20°C | — |74 = [75] = |7.9] Vv
9 DB2 | Databus line S ' ' '
. 43| —|4.7| — |5.0|] —
10 DB3 Data bus line LCD operation voltage| Vop 2050% 3706114116.44.4]6.7 x
1 DB4 Data bus line 505G - _ . _ 4'0 -
12 DB5 Data bus line 5 33 36 6 - 63 v
13 DB6 Data bus line _ 70°C |- ]57) - — 1651 V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd \VVdd=5V _ 2 3 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — — - mA
16 K Power supply for LED B/L (-) LED/array|VB/L=4.2V - 210 - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified = 0.3mm
MECHANICAL SPECIFICATION
Overall Size 98.0 x 60.0 Module H2 / H1
View Area 85.0x 18.6 W /O B/L 5.1/9.7
Dot Size 0.60 x 0.65 EL B/L -
Dot Pitch 0.65 x 0.70 LED B/L 8.7/13.3
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function ltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \Y
2 Vadd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
3 Vo Contrast Adjust Input voltage Vin 250C -0.3 Vvdd+0.3| V
4 RS | Register select signal ELECTRICAL CHARACTERISTICS
5 RIW Data reafj/wrlte Item Symbol |Condition| Min. | Typical | Max.|Units
6 E Enable 3'9”3' Power supply voltage |Vdd-Vss| 25°C 2.7 - 5.5 \Y%
L Lo Top [ w0 [ [ v
aa bus e 20°C |- [71] = |z5] - [79] Vv
9 DB2 Data bus line 5 a5l —lasl — 51 v
10 DB3 Data bus line LCD operation voltage| Vop 20 OC(:: 15 ] 8 4'7 —
1 DB4 Data bus line 50 4.1/6.1]4.4164|4.7/6.7] V
12 | DB5 | Databusiine 0C 138l |41l 44l -V
13 DB6 Data bus line 70°C — |57/ -6 |- ]63] V
14 DB7 Data bus line LCM current consumption (No B/L)|  |ldd Vdd=5V — 2 3 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — — — mA
16 K Power supply for LED B/L (=) LED/array| VB/L=4.2V - 210 — mA
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 146.0 x 43.0 Module H2 / H1
View Area 123.0 x 23.0 W /O B/L 5.1/9.7
Dot Size 0.92x1.10 EL B/L 5.1/9.7
Dot Pitch 0.98 x1.16 LED B/L 9.1/13.7
PIN ASSIGNMENT ABSOLUTE MAXII\./I_UM RATING .
ltem Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \Y
1 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
2 vdd Power supply(+) Input voltage Vin 25°C -0.3  |Vdd+0.3| V
3 Vo Contrast Adjust ELECTRICAL CHARACTERISTICS
4 RS Register select signal Item Symbol |Condition| Min. |Typical | Max.|Units
5 R/W Data read / write Power supply voltage |vdd-vss| 25°C 27 - 5.5 \Y
6 E Enable signal Top NW|INW[N|W| V
7 DBO Data bus line -20°C |- 71| - 1|75/ —|79| V
8 DB1 Data bus line . 0°C |46 —|49|—|52|—-| V
9 DB2 Data bus line LCD operation voltage| Vop 25°C |4.2|6.1|14.5|6.4(4.8|6.7| V
10 DB3 Data bus line 50°C |3.9|— |42|— |45/ - | V
11 DB4 Data bus line 70°C - |57/ —|6|—163| V
12 DB5 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 2 3 mA
13 DB6 Data bus line Backliaht current consumotion LED/edge| VB/L=4.2V — - — mA
. I urre nsu I
14 DB7 Data bus line o P LED/array| VB/L=4.2V — 270 — mA
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 180.0 x 40.0 Module H2 / H1
View Area 149.0 x 23.0 W /O B/L 5.2/9.8
Dot Size 1.12x1.12 EL B/L 5.2/9.8
Dot Pitch 1.22 x1.22 LED B/L 10.7/15.3
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Item Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \Y
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 Vv
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 Vdd+0.3| V
4 RS__| Register select signal ELECTRICAL CHARACTERISTICS
5 R/W Data rea.d | write Item Symbol |Condition| Min. | Typical | Max.|Units
6 E Enable signal Power supply voltage |vdd-vss| 25°C 2.7 - 55 | V
; g:? gata bus I|I|ne Top NIWINTWINW] v
ata bus line 20°C |- |5]|-[53]-]56] Vv
9 DB2 Data bus line 5 23l — a6l - lasl =1 v
10 DB3 Data bus line LCD operation voltage| Vop 0~c : : :
- 25°C |3.9(4.8|5.2|5.1{4.5|54| V
1 DB4 Data bus line 5
12 DB5 Data bus line 500C 3.7~ 140/~ |43| - | V
13 DB6 Data bus line : 70°C —j43] 48| - |51] V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V _ 2 3 mA
15 AVee | Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V - — — mA
16 K Power supply for LED B/L (-) LED/array| VB/L=4.2V = 360 - mA
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 98.0 x 60.0 Module H2 / H1
View Area 76.0 x25.2 W /O B/L 5.0/9.6
Dot Size 0.55x0.55 EL B/L 5.0/9.6
Dot Pitch 0.60 x 0.60 LED B/L 8.7/13.3
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Item Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 Vv
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y;
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 Vdd+0.3| V
4 RS | Register select signal ELECTRICAL CHARACTERISTICS
5 RW | Data reald/wnte Item Symbol [Condition| Min. | Typical | Max.|Units
6 E Enable sgnal Power supply voltage |Vvdd-Vss| 25°C 2.7 - 55 | V
. 000 Data bus Ine Top [N[W[N[W[N[W][V
ata bus line 20°C |- |7.1] - |75] = |[79] V
9 DB2 Data bus line 5 51 54 61 v
10 DB3 | Data bus line LCD operation voltage| Vop 20 o(é : : -8 —
1 DB4 | Databus fine SC |5 1615310415867 V
12 | DB5 | Databusiine 0L 44— 47 =155 - LV
13 DB6 Data bus line 70°C - 57| -6 |~ 63 V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5Vv _ 25 4 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — — — mA
16 K Power supply for LED B/L () LED/array|VB/L=4.2V - 260 — mA
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 118.0 x 43.0 Module H2 / H1
View Area 76.0 x 25.2 W /O B/L 5.0/9.6
Dot Size 0.55 x 0.55 ELB/L 5.0/9.6
Dot Pitch 0.60 x 0.60 LED B/L 8.7/13.3
PIN ASSIGNMENT ABSOLUTE MAXIMQM RATING -
ltem Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \Y
1 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 V
2 Vdd Power supply(+) Input voltage Vin 25°C -0.3 |vdd+0.3| V
3 Vo Contrast Adjust ELECTRICAL CHARACTERISTICS
4 RS Register select signal Item Symbol [Condition| Min. |Typical | Max.|Units
5 RIW Data read / write Power supply voltage |vdd-Vss| 25°C 5.3 - 5.3 \%
6 E Enable signal Top NIW|[NW|[N|W| V
7 DBO Data bus line -20°C |- |71| - |75| - |79| V
8 DB1 Data bus line . o°c (53| —[5.7| - (61| —| V
9 DB2 Data bus line LCD operation voltage| - Vop 25°C 516.1/5.4|6.4/5.8|6.7| V
10 DB3 Data bus line 50°C [4.7| — |5.1| — |55| - | V
11 DB4 Data bus line 70°C |- |57/ —-|6|—-[63] V
12 DB5 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 2.5 4 mA
13 DB6 Data bus line Backliaht . ion |LED/edge|VB/L=4.2V — - — mA
14 DB7 Data bus line acidight current consumption LED/array| VB/L=4.2V - 260 — mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 77.0x47.0 Module H2 / H1
View Area 60.0 x 22.2 W /O B/L 5.0/9.6
Dot Size 0.42 x 0.46 EL B/L 5.0/9.6
Dot Pitch 0.47 x 0.51 LED B/L 9.6/14.2
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Iltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \Y
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C | -0.3 13 \%
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 Vdd+0.3| V
4 RS__ | Register select signal ELECTRICAL CHARACTERISTICS
5 RIW Data reafilwrlte Item Symbol [Condition| Min. | Typical | Max.|Units
S E Enable 3'9”3' Power supply vlotage |Vvdd-Vss| 25°C 2.7 - 55 V
R Top | o o [ |
ata bus line
-20°C — |7.4| - |78 — 82| V
9 DB2 Data bus line 5 4974527855 v
10 DB3 | Databus line LCD operation voltage| Vop 0 OCC - - '1 —
" DB4 Data bus line 250 45|6.4(4.8|6.7(5.1| 7 Vv
12 DB5 Data bus line 5000 41— 44| - 47— | V
13 DB6 Data bus line 707C —16|—-63 —]66] V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5Vv _ 25 4 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — — — mA
16 K Power supply for LED BJ/L (-) LED/array| VB/L=4.2V - 150 — mA
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 93.0 x47.0 Module H2 / H1
View Area 60.0 x 22.0 W /O B/L 5.0/9.6
Dot Size 0.42 x 0.46 EL B/L 5.0/9.6
Dot Pitch 0.47 x 0.51 LED B/L 7.8/11.5
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Iltem Symbol |Condition| Min. Max. |Units
1 Viss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \V
2 Vdd | Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C | -0.3 13 v
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |vdd+0.3| V
4 RS__ | Register select signal ELECTRICAL CHARACTERISTICS
5 RIW Data reafj/wrlte Item Symbol [Condition| Min. | Typical| Max.|Units
6 E Enable signal Power supply viotage |vdd-vss| 25°C 27 - 55 | V
A BT Tos N W[ oI [ v
ata bus line
-20°C — |74l - |78/ — 82| V
9 DB2 Data bus line 5 4974527855 v
10 DB3 | Databus line LCD operation voltage| Vop 0 o((:: : - '1 —
1 DB4 Data bus line 250 4.56.4/4.8/16.7]51| 7 v
12 DB5 Data bus line 5000 41— 144|147/ - | V
13 DB6 Data bus line 70°C | —-|6]|—|63 —|66] V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V - 25 4 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VBIL=3.3V - 10 — mA
16 K Power supply for LED B/L (-) LED/array| VB/L=4.2V - - - mA
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 65.0 x 28.4 Module H2 / H1
View Area 46.0 x 18.4 W /O B/L 4.0/7.6
Dot Size 0.33 x0.35 EL B/L -/ =
Dot Pitch 0.38 x 0.40 LED B/L 40/7.6
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Item Symbol |Condition| Min. Max. |Units
1 Viss Power supply(GND) Supply for logic voltage | Vdd-Vss 250C -0.3 7 V
2 Vadd Power supply(+) LCD driving supply voltage | Vdd-Vee | 25°C -0.3 13 \%
3 Vo Contrast Adjust Input voltage Vin 250C -0.3 Vdd+0.3| V
4 RS__ | Register select signal ELECTRICAL CHARACTERISTICS
5 RIW Data reafj/wnte Item Symbol [Condition| Min. | Typical | Max.|Units
6 E Enable sgnal Power supply voltage [Vdd-Vss| 250C 2.7 - 55 | V
o o Top [ v v 1] v
ata bus line
-20°C — |7.4| - |78 — 82| V
9 DB2 Data bus line o 4974527855 v
10 DB3 | Databus line LCD operation voltage| Vop 0 OCC - - '1 —
" DB4 Data bus line 250 45|6.4(4.8|6.7(5.1| 7 V
12 | DB5 | Databusiine S0°C |41~ |44] - |47/ - | V
13 DB6 Data bus line 70°C —16|-163 - 166 V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5VvV _ 25 4 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — 40 - mA
16 K Power supply for LED B/L () LED/array| VB/L=4.2V = - - mA
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 98.8 x 60.2 Module H2 / H1
View Area 77.0x26.3 W /O B/L 47/93
Dot Size 0.55x0.55 EL B/L -/ -
Dot Pitch 0.60 x 0.60 LED B/L 8.7/13.3
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Iltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \Y
2 Vadd Power supply(+) LCD driving supply voltage| Vdd-Vss | 25°C -0.3 13 \%
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |vdd+0.3| V
4 RS__| Register select signal ELECTRICAL CHARACTERISTICS
5 RIW Data reafj/wrlte Item Symbol |[Condition| Min. |Typical| Max.|Units
6 E Enable signal Power supply voltage |Vdd-Vss| 25°C 27 - 55 | V
7 DBO Data bus line Top NIWINTWINTW] Vv
8 DB1 Data bus line 20°C | — 711175 = 170l Vv
9 DB2 Data bus line ooc las _ 16 _ a9 : v
10 DB3 Data bus line LCD operation voltage| Vop . - -
- 25°C |3.9|6.1|4.2|6.4|4.5|6.7| V
1 DB4 Data bus line S
12 DB5 Data bus line 5000 36/~ 39|~ |42/~ | V
13 DB6 Data bus line 707C -7/ —|6|—-]63 V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V _ 25 4 Vv
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — — — mA
16 K Power supply for LED B/L (-) LED/array| VB/L=4.2V - 260 — mA
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The tolerance unless classified = 0.3mm
MECHANICAL SPECIFICATION
Overall Size 86.0 x 36.6 Module H2 / H1
View Area 79.0 x 27.0 W /O B/L -/ -
Dot Size 0.55 x 0.55 EL B/L -/ =
Dot Pitch 0.60 x 0.60 LED B/L 5.1/6.1
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Item Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 vV
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 V
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 Vdd+0.3| V
4 RS | Register select signal ELECTRICAL CHARACTERISTICS
5 R/W Data reafi/wnte Item Symbol |Condition| Min. | Typical | Max.|Units
6 E Enable sgnal Power supply voltage |vdd-Vss| 25°C 2.7 - 55 | V
Lot oot Top {1 47 T 0 W v
i L 20°C | — |65| — |6.8| — |71 V
9 DB2 Data bus line 5 13 a6 29 v
10 DB3 Data bus line LCD operation voltage| Vop 2(‘)50% 3'9 A 4'2 A 4'5 —
11 | DB4 | Databusline < 9.916.514.2/0.7145/68] V
12 | DB5 | Databusline SOOC 86/~ 89| 7j42/ - V
13 | DB6 | Databus line 70°C_ | —16.3] — 65| — [66] V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V _ 25 4 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — 60 — mA
16 K Power supply for LED B/L (- LED/array|VB/L=4.2V - - — mA
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The tolerance unless classified = 0.3mm
MECHANICAL SPECIFICATION
Overall Size 146.0 x 62.5 Module H2 / H1
View Area 123.5x43.0 W /O B/L 5.5/9.6
Dot Size 0.92x1.10 EL B/L 5.5/9.6
Dot Pitch 0.98 x 1.16 LED B/L 9.0/13.1
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
i Symbol Function ltem Symbol |Condition| Min. Max. |Units
in no. - )
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \Y
2 vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y/
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |vdd+0.3| V
4 RS Register select signal ELECTRICAL CHARACTERISTICS
2 R’EW [E’ati lreaF’ f Wl”‘e ltem Symbol |Condition| Min. [Typical| Max.|Units
nable signa o —
7 DBO Data bus line Power supply voltage |vdd-Vss 2_? C 2.7 5.5 \Y/
8 DB1 | Data bus line op N |WIN W N|W]| V
9 DB2 | Databusline -20°C |- |71| - 75| = |79 V
10 DB3 Data bus line . 0°Cc (45| — |48/ - (51| —-| V
T DB4 Data bus line LCD operation voltage| Vop 255 |adlotlaaloalarlor] v
12 DB5 Data bus line 5000
13 DB6 Data bus line 38/~ 41|~ 144/ - | V
14 DB7 Data bus line 70°C |- |57/ -16 | -1]63] V
15 A Power supply for LED B/L (+) LCM current consumption (No B/L)|  |dd Vdd=5Vv - 2.5 4 mA
16 K Power supply for LED B/L (-) ~ _ — _ A
17 NC/Vee | Negative voltage Backlight current consumption LED/edge| VB/L=4.2V m
18 NC No connection LED/array|VB/L=4.2V - 770 - mA
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 118.0 x 36.0 Module H2 / H1
View Area 93.5x16.0 W /O B/L 54/9.5
Dot Size 0.60 x 0.65 EL B/L 54/9.5
Dot Pitch 0.65x0.70 LED B/L 8.7/13.3
PIN ASSIGNMENT ABSOLUTE MAX/MQM RATING _
Item Symbol |Condition| Min. Max. [Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \%
1 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \%
2 vdd Power supply(+) Input voltage Vin 25°C -0.3 |vdd+0.3| V
3 Vo Contrast Adjust ELECTRICAL CHARACTERISTICS
4 RS Register select signal Item Symbol [Condition| Min. | Typical| Max.|Units
5 RIW Data read / write Power supply voltage |vdd-Vss| 25°C 4.5 - 4.5 \%
6 E Enable signal Top [N|W|[N|W|N|W| V
7 DBO Data bus line -20°C |- (71| - 1|75/ - |79| V
8 DB1 Data bus line . 0°C |4.5| — |48/ —|51|—-| V
9 DB2 Data bus line LCD operation voltage| Vop 25°C |4.1]6.1|4.4|6.4|4.7|6.7| V
10 DB3 Data bus line 50°C (38| — |4.1| — |44| - | V
11 DB4 Data bus line 70°C |- 1|57/ —-|6|-163] V
12 DB5 Data bus line LCM current consumption (No B/L)|  ldd Vdd=5V - 2 3 mA
13 DB6 Data bus line Backiiont . i LED/edge|VB/L=4.2V - 15 — mA
L ackll current consumption
14 DB7 Data bus line 9 P LED/array| VB/L=4.2V - 150 — mA
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RC 2402-F
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 98.16 x 32.50 Module H2 / H1
View Area 93.5x 15.8 W /O B/L 41/5.5
Dot Size 0.60 x 0.65 ELB/L -
Dot Pitch 0.65x0.70 LED B/L -
PIN ASSIGNMENT ABSOLUTE MAXIMQM RATING :
ltem Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \Y
1 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 9 V
2 vdd Power supply(+) Input voltage Vin 25°C -0.3 |Vdd+0.3| V
3 Vo Contrast Adjust ELECTRICAL CHARACTERISTICS
4 RS Register select signal Item Symbol [Condition| Min. |Typical | Max.|Units
5 RIW Data read / write Power supply voltage |vdd-Vss| 25°C 2.7 - 55 | V
6 E Enable signal Top NIW[NW|N|W| V
7 DBO Data bus line -20°C |- |8.2| —[8.3| — [7.3] V
8 DB1 Data bus line . 0°Cc (45| — |48 - (51| - | V
9 DB2 Data bus line LCD operation voltage|  Vop 25°C |4.1(7.7|4.4|7.9|4.7|6.9| V
10 DB3 Data bus line 50°C |3.8|— |41| — |44| - | V
11 DB4 Data bus line 70°C | —|6.7| — |6.9] — |6.2] V
12 DB5 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 2 3 mA
13 DE® Data bus line Backlight current consumption LED/edge| VBL=4.2V - - - mA
. I uri u 1
14 DB7 Data bus line o P LED/array|VB/L=4.2V — — — mA
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RC 2402-H OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 100.16 x 26.4 Module H1/H2
View Area 93.5x15.8 W /O B/L -/ =
Dot Size 0.60 x 0.65 EL B/L -/ =
Dot Pitch 0.65 x 0.70 LED B/L 6.0/7.5
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pin no| Symbol Function ltem Symbol |Condition| Min. Max. |Units
. - . o
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 vV
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 9 \Y
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |Vvdd+0.3| V
4 RS Register select signal ELECTRICAL CHARACTERISTICS
2 RQN Eata:)lreaq/wlnte Item Symbol [Condition| Min. |Typical | Max. Units
nable signa ° —
7 DBO Data bus line Power supply voltage |vdd-Vss 2_? C 2.7 5.5 \%
8 DB1 | Data bus line op [N|W|N|W|N|W| V
9 DB2 | Data bus line 20°C | — |82 —[84]| - 73] V
10 DB3 Data bus line . 0°C |45 —|48|—|74| - | V
T DB4 Data bus line LCD operation voltage| Vop 255 la1l77aal79]70[60 v
12 DB5 Data bus line 5
13 DB6 Data bus line 50°C 38|~ |41] — |65|— | V
14 DB7 Data bus line 70°C — 67| — 69| — [6.2| V
15 A Power Supply for LED B/L (+) LCM current consumption (No B/L) ldd Vdd=5V — 2 3 mA
16 K Power supply for LED B/L (-) — _ 60 — mA
17 SCL Serial clock input Backlight current consumption LED/edge VBIL=4.2V
18 SDA Serial data input LED/array| VB/L=4.2V - — - mA
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RC 2402-L

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 208.0 x 40.0 Module H2 / H1
View Area 188.0 x 23.0 W /O B/L 5.1/9.7
Dot Size 1.16 x 1.16 EL B/L 51/9.7
Dot Pitch 1.21x1.21 LED B/L 9.2/13.8
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function ltem Symbol |Condition| Min. Max. [Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \V
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |Vdd+0.3| V
4 RS__| Regsster select signal ELECTRICAL CHARACTERISTICS
5 RW__| Data read/write ltem Symbol [Condition| Min. | Typical | Max. |Units
? E Enable signal Power supply voltage |vdd-vss| 25°C 2.7 - 55 | V
& T o6t [ Danmeing Top [NWINIWI[NIW] v
-20° — |71 = |7.5] — |7. \%
9 DB2 Data bus line Oo c 3 A .5 a9 7.9
10 DB3 Data bus line LCD operation voltage| Vop 0 OC 4. 4.6 9=V
" DB4 Data bus line 250C 3.9(6.1(4.2|6.4|4.5(6.7| V
12 | DB5 | Databusline 0T 1361~ |30l 42— V
13 DB6 Data bus line 70°C — |57/ -6 |—-1]63 V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V - 2 3 mA
15 A Power supply for LED B/L () Backlight current consumption LED/edge| VB/L=4.2V - - — mA
16 K Power supply for LED B/L (-) LED/array| VB/L=4.2V - 380 = mA
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RC 2404-A OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 125.0 x 39.0 Module H2 / H1
View Area 97.0x27.0 W /O B/L 5.1/9.7
Dot Size 0.60 x 0.65 EL B/L -/ =
Dot Pitch 0.65 x 0.70 LED B/L 9.1/13.7
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pin no| Symbol Function ltem Symbol |Condition| Min. Max. |Units
. - . o
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 vV
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |vdd+0.3| V
4 RS Register select signal ELECTRICAL CHARACTERISTICS
2 RQN [E)atakx)lreaQ/wlnte ltem Symbol |Condition| Min. | Typical | Max.|Units
nable signa ) —
7 DBO Data bus line Power supply voltage |vdd-Vss 215_3 C 4.5 5.5 \%
8 DB1 | Data bus line op [N |W|NW|N|W]| V
9 DB2 | Data bus line 20°C |- |59|—|67| - 69| V
10 DB3 Data bus line . 0°c 6.7 — 71| —|74| - | V
T DB4 Data bus line LCD operation voltage| Vop 25°C |6.359/6.7(6.5]7.0[67 v
12 DB5 Data bus line 5
13 DB6 Data bus line S0°C |58/~ 62| — |65/ — | V
14 DB7 Data bus line 70°C — 55| — 59| — [6.1| V
15 Vout Negative voltage output LCM current consumption (No B/L)|  |dd Vdd=5V - 2.5 4 mA
16 RESET | Reset signal _ _ _ _ mA
17 A Power supply for LED B/L (+) Backlight current consumption LED/edge) VBIL=4.2V
18 K Power supply for LED B/L (-) LED/array| VB/L=4.2V - 320 - mA
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RC 4001-L OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 285.0 x 40.0 Module H2 / H1
View Area 246.0 x 20.0 W /O BI/L 4.7/8.8
Dot Size 1.00 x1.77 EL B/L 4.7 /8.8
Dot Pitch 1.05x 1.82 LED B/L -/ =
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno] Symbol Function ltem Symbol |Condition| Min. Max. |Units
. - - S -
] Vss Bower supply(GND) Supply for logic voltage | Vdd-Vss 25°C 0.3 7 \Y
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |vdd+0.3| V
4 RS Register selegt signal ELECTRICAL CHARACTERISTICS
2 R E::J Ir:zdg’n ‘;Vl”te ltem Symbol [Condition] Min. [Typical| Max.[Units
i 0 _
7 DBO Data bus line Power supply voltage |vdd-Vss| 25°C 2.7 5.5 V
8 DB1 | Data bus line Top |[NJWIN|W|N|W| V
9 DB2 | Data bus line 20°C |- |71| - |75 - |79| V
10 DB3 Data bus line . 0°C 45| — (48— |51 —-| V
- LCD operation voltage| Vo
11 DB4 Data bus ||_ne P 9 P 25°C [4.1|6.1|4.4|6.4|4.7|6.7| V
12 DB5 Data bus line 5
13 DB6 Data bus line 50°C |3.8|— |41]|—|44|—-| V
14 DB7 Data bus line 70°C — |57 —| 6| —-163] V
15 A Power supply for LED B/L (+) LCM current consumption (No B/L)|  |dd Vdd=5V - 25 4 mA
16 K Power supply for LED B/L (-) LED/odae| VB/L=2 2V — — — mA
BL1 Power supply for EL B/L Backlight current consumption cdge —
BL2 Power supply for EL B/L LED/array| VB/L=4.2V - - - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 182.0 x 33.5 Module H2 / H1
View Area 154.0 x 15.3 W /O BI/L 5.1/9.7
Dot Size 0.60 x 0.65 EL B/L 5.1/9.7
Dot Pitch 0.65 x 0.70 LED B/L 9.4/14.0
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function ltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \Y
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y,
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 Vdd+0.3| V
4 RS | Register select signal ELECTRICAL CHARACTERISTICS
5 RIW Data reafi / write Item Symbol |Condition| Min. | Typical | Max.|Units
s E Enable 5'9_”5" Power supply voltage |Vdd-Vss| 25°C 2.7 - 55 |V
e o Tos i ! w1 [
ata bus line
-20°C — |5.2| — |6.4| — |7.5| V
9 DB2 Data bus line 5 4552486451 v
10 DB3 | Data bus line LCD operation voltage| Vop 0 o% : : 4‘7 —
1 DB4 Data bus line 250 4.1]53]4.4159/4.716.9] V
12 DB5 Data bus line SOOC 3.8/~ 41|~ |44 - | V
13 DB6 Data bus line 70%C —|4.6] — 52| — |65] V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 2.5 4 mA
15 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — — — mA
16 K Power supply for LED B/L (-) LED/array|VB/L=4.2V = 280 - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 182.0 x 33.5 Module H2 / H1
View Area 154.0 x 15.80 W /O B/L 5.0/9.6
Dot Size 0.60 x 0.65 EL B/L -/ =
Dot Pitch 0.65 x 0.70 LED B/L 10.5/15.1
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Item Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \Y
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 Vdd+0.3| V
4 RS__| Register select signal ELECTRICAL CHARACTERISTICS
5 R/W Data reaé/wnte Item Symbol |Condition| Min. | Typical | Max.|Units
6 E Enable signal Power supply voltage |vdd-Vss| 25°C 2.7 - 55 | V
; DBO gata bus I|I|ne Top NIWINIWINTW] v
DB1 ata bus !ne 20°C — 74 =75/ = 79| v
9 DB2 Data bus line 5 a5 — lasl - 51 v
10 DB3 Data bus line LCD operation voltage| Vop 0°c - : .
- 25°C |4.1|6.1|4.4|6.4|4.7|6.7| V
1 DB4 Data bus line S
12 DB5 Data bus line 500C 38|~ |41~ |44l - | V
13 DB6 Data bus line 70°C —|57|—|6| |63 V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V _ 25 4 mA
A Power squly for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — - - mA
K Power supply for LED B/L (-) LED/array|VB/L=4.2V = 280 - mA
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The tolerance unless classified = 0.3mm

MECHANICAL SPECIFICATION
Overall Size 167.5 x 25.6 Module H2 / H1
View Area 155.1 x 15.8 W /O B/L -/ -
Dot Size 0.60 x 0.65 EL B/L i
Dot Pitch 0.65x0.70 LED B/L 6.2/7.7
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function ltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \Y
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 Vvdd+0.3| V
4 RS | Register select signal ELECTRICAL CHARACTERISTICS
S RIW Data read / write Item Symbol |Condition| Min. | Typical | Max. |Units
6 E Enable signal Power supply voltage |Vdd-Vss| 25°C | 27 | — | 55 | V
bt | Dacneine Top INIWINWINWL Y
9 DB2 | Data bus line '200 C |- 7al- 76 -9l V
10 DB3 | Databus line LCD operation voltage| Vop 205°CC :"15 6_1 j‘i 6_4 i; 6_7 \\;
1" DB4 Data bus line e e
12 DB5 Data bus line 50°C |38| — [41] — [44] — | V
13 DB6 Data bus line 70°C —157]-|6]~-1]63] V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V _ 25 4 mA
A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — 100 — mA
K Power supply for LED B/L (-) LED/array| VB/L=4.2V - - - mA
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RC 4002-L OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified = 0.3mm
MECHANICAL SPECIFICATION
Overall Size 285.0 x 56.0 Module H2 / H1
View Area 246.0 x 38.0 W /O BI/L 4.7/8.8
Dot Size 1.00 x 1.77 EL B/L 4.7/8.8
Dot Pitch 1.05 x1.82 LED B/L -/ -
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno] Symbol Function ltem Symbol |Condition| Min. Max. |Units
) - - 5 -
] Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C 0.3 7 vV
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee 25°C -0.3 13 V
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |vdd+0.3| V
4 RS Register selegt signal ELECTRICAL CHARACTERISTICS
2 RI/EW Eatablreaywlnte Item Symbol |Condition| Min. | Typical | Max. |Units
nable signa
7 DBO Data busglline Power supply viotage |Vdd-Vss| 25°C 2.7 - 5.5 \%
8 DB1_ | Data bus line Top IN|WIN|W|N|W| V
9 DB2 Data bus line -20°C |- |71| - |75 - |79| V
10 DB3 Data bus line . 0°c |45 — |48 —|51|—| V
- LCD operation voltage| Vo
il DB4 | Data bus line P 9 P 25°C  |4.1|6.1|4.4]6.4|4.7|6.7] Vv
12 DB5 Data bus line S
13 DB6 Data bus line 50°C [3.8| — |4.1| — |44| - | V
14 DB7 Data bus line 70°C | — |57/ —|6|— (6.3 V
15 A Power supply for LED B/L (+) LCM current consumption (No B/L)|  |dd Vdd=5VvV| - 2.5 4 mA
16 K Power supply for LED B/L (-) LED/odaclVB/Loa.2v — — — mA
BL1 Power supply for EL B/L Backlight current consumption cdge —
BL2 Power supply for EL B/L LED/array| VB/L=4.2V - — - mA
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 190.0 x 54.0 Module H2 / H1
View Area 147.0 x 29.50 W /O B/L 45/9.1
Dot Size 0.50 x 0.55 EL B/L 45/9.1
Dot Pitch 0.57 x0.62 LED B/L 9.0/13.6
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Item Symbol |Condition| Min. Max. |Units
; bB7 Data bus I!ne Supply for logic voltage | Vdd-Vss 25°C -0.3 7 \Y
3 g:g ga:a Eus :'lne LCD driving supply voltage| Vdd-Vee | 25°C -0.3 13 \%
ata bus line -
4 DB4 Data bus line Input voltage Vin 25°C -0.3 Vdd+0.3| V
5 DB3 Data bus line ELECTRICAL CHARACTERISTICS
6 DB2 Data bus line ltem Symbol |Condition| Min. | Typical | Max.|Units
7 DB1 Data bus line Power supply voltage |vdd-vss| 25°C 2.7 - 55 | V
8 DBO Data bus line Top NIWINIWINTW] v
9 E1 Enable 1 sy —
10 R/W Data read / write _ZOOC — |71 4_8 75 29 79| V
11 RS Register select signal LCD operation voltage| Vop 0 OC 48| — |48 - 149/ - | V
12 Vo Contrast Adjust 25°C  |4.5|6.1|4.6|6.4/4.7|6.7| V
13 Vss Power supply(GND) 50°C |4.4|— |45| —|46|—| V
14 Vdd Power supply(+) 70°C — 157l -16| =163 V
15 E2 Enable 2 LCM current consumption (No B/L)|  |dd Vdd=5V - 4 7 mA
16 Vee Negative voltage LED/odac| VB/L=a 2V _ — — mA
17 A Power supply for LED B/L (+) Backlight current consumption 9 .
18 K Power supply for LED BL (—) LED/array|VB/L=4.2V | — 220 — mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 280.0 x 88.0 Module H2 / H1
View Area 244.0 x 68.0 W /O B/L 5.3/9.9
Dot Size 1.00 x1.77 EL B/L 5.3/9.9
Dot Pitch 1.05x1.82 LED B/L -/ =
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Iltem Symbol |Condition| Min. Max. |Units
1 Viss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7 Vv
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C | -0.3 13 \%
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 Vdd+0.3| V
4 RS | Register select signal ELECTRICAL CHARACTERISTICS
5 RIW Data read / write Item Symbol [Condition| Min. | Typical | Max.|Units
6 Et Enable 1 . Power supply voltage |vdd-Vss| 25°C 2.7 - 55 | V
7 DBO Data bus line Top NIWINIWINTW ] v
8 DB1 Data bus line 20°C 24 26l — laol Vv
9 DB2 | Data bus line — e .
10 DB3 | Databus line LCD operation voltage| Vop 0 OC 43| — 146/ = 149/ = | V
" DB4 Data bus line 25°C [3.9| 4.44.2(4.7|14.5(5.0| V
12 DB5 Data bus line 50°C_|36|— |39| = |42/~ | V
13 DB6 Data bus line 70°C —[39] —J42| - |45] V
14 DB7 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5Vv - 4 7 mA
15 E2 Enable 2 Backlight current consumption LED/edge| VB/L=4.2V — - - mA
16 NC/Vee | NC or Negative voltage LED/array| VB/L=4.2V - - - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 88.0 x 88.0 Module H2 / H1
View Area 62.7 x 62.7 W /O BI/L 5.1/9.7
Dot Size 0.66 x 0.66 EL B/L 5.1/9.7
Dot Pitch 0.76 x 0.76 LED B/L e
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function ltem Symbol [Condition| Min. Max. [Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss | 25°C -0.3 7.0 Vv
:23 Vdd 20wer suApplIy(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 16.5 \%
Vo | Contrast Adjust Input voltage Vin 25°C | -0.3 |Vdd+0.3| V
* | fo | Commanddata selec ELECTRICAL CHARACTERISTICS
5 RW Data read / write -
6 E Enable signal ltem Symbol |Condition| Min. | Typical| Max.|Units
7 DBO Data bus line Power supply voltage [vdd-Vss| 25°C 45 - 55 \%
8 DB1 Data bus line Top |[N|W|N|W|N|W| V
9 DB2 Data bus line -20°C —_ |- |=l=|=-1=1V
10 DB3 | Databusline , 0°Cc  |97]|93|102]98|107]|104] V
1" DB4 Data bus line LCD operation voltage| Vop 259C 59| s[04 04l 05 88| V
12 DB5 Data bus line 40°C |s6| — |oa| = |os| = | V
13 DB6 Data bus line - - -
- 70°C | — |75 | —|79| — |83| V
14 DB7 Data bus line - —
15 Vee Negative voltage LCM current consumption (No B/L)|  |dd Vdd=5V — 28 4 mA
16 RST Reset Backlight current consumption LED/edge| VB/L=4.2V — — — mA
LED/array|VB/L=4.2V - - - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified +0.3mm
MECHANICAL SPECIFICATION
Overall Size 47.5x28.0 Module H2 / H1
View Area 43.5x21.5 W /O B/L 1.9
Dot Size 0.32x0.40 EL B/L -/ -
Dot Pitch 0.37 x0.45 LED B/L -/ -
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pin no.| Symbol ____Function Item Symbol |Condition| Min. Max. |Units
§ FFRS féalg(;((i:rl\slgn(;ﬁltput Supply for logic voltage | Vdd-Vss 25°C -0.3 7.0 \V
4 Dyo Command driver signal output LCD driving supply voltage| Vdd-Vee | 25°C -0.3 18.0 \%
5 CL Display clock 1/0 Input voltage Vin 25°C -0.3  |Vdd+0.3| V
6 DOF__| LCD blanking control l/O ELECTRICAL CHARACTERISTICS
7 VS1 Iternal power supply I, - - -
8 S Niaster / slave mode select ltem Symbol Con<(:|)|t|on Min. | Typical | Max.|Units
9 RST Resel Power supply voltage |vdd-vss| 25°C 2.7 — 5.5 \Y
10 P/S Serial / Parallel data select Top |INJW|NW|N|W|V
11-12 | CS1,CS2 | Chip select -20°C |- |6 |— |64 — (6.8 V
13 C86 Microprcessor interface select ) 0°c |53 - |56/ =159 -| Vv
14 Ao Cortorl / display data flag LCD operation voltage| Vop 255 |5.115854l62(5766 v
15/16 | WR/RD | Data write /read 5 1
17/26 | Vdd,Vss | Power supply 50°C [44|- 47— 1S |- |V
18~25 | DO0-D7 | Data bus line 70°C —|56| —|5.9| — |[6.2| V
27 Vout DC voltage output LCM current consumption (No B/L)|  |dd Vdd=5V - 0.5 1 mA
28~32 [CAP1~CAP3| Capacitor connection 21V — A
34 VR Voltage adjust Backlight current consumption LED/edge| VB/L=2. — — m
36~40 | V1-V5 | Bias for LCD driver supply voltage LED/array| VB/L=4.2V - - - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified = 0.3mm

MECHANICAL SPECIFICATION
Overall Size 42.0 x 28.9 Module H2 / H1
View Area 36.0 x21.0 W /O B/L -/ =
Dot Size 0.28 x 0.39 EL B/L -/ -
Dot Pitch 0.32x0.43 LED B/L 3.9/4.7
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pin no.| Symbol Function P - .
e NG NO Connaction ltem Symbol Condcl)tlon Min. Max. |Units
2 FRS | Static driver output Supply for logic voltage | Vdd-Vss | 25°C -0.3 7.0 \
3 FR LCD Ac singnal I/0 LCD driving supply voltage| Vdd-Vee | 25°C -0.3 18.0 V
g Eé)ll_o g%rr';mon driver signal output Input voltage Vin 250C 0.3 Vdd+0.3| V
6 DOF LCD blanking control I/O ELECTRICAL CHARACTERISTICS
7 VSt Internal power supply Item Symbol |Condition| Min. | Typical | Max.|Units
8 M/S Master/slave mode select
5 RST Rosol Power supply voltage |Vvdd-Vss| 25°C 2.7 - 5.5 \Y
10 P/S Serial/Parallel data select Top IN|W|NW|N|W]|V
11~12 | CS1,CS2 | Chip select -20°C — | === 1=1-1V
13 C86 Microprcessor interface select 0°C —T=1=-1=1=1=-1Tv
14 AO Control/display data flag LCD operation voltage| Vop 5
15 WR Write enable input 25°C - |- |- |65 |- |V
16 RD Databus output enable 50°C —|=]=-1=-1=1-|V
17/26 Vdd/Vss Power supply 70°C T _T_1T_-T1TZ v
18~25 D0-D7 Data bus line
27 Vout DC voltage output LCM current consumption (No B/L)|  |dd Vdd=5V — 0.5 1 mA
28~32 |CAP1~CAP3| Capacitor connoction VB/L=4.2V — -
36~40] VI-V5 |Bias for LCD dirver supply voltage| | Backiight current consumption |—oroad® 40 mA
34 VR Voltage adjust LED/array| VB/L=4.2V - - - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £+ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 49.7 x 31.3 Module H2 / H1
View Area 43.5x21.5 W /O B/L -/ -
Dot Size 0.32 x 0.40 EL B/L -/ =
Dot Pitch 0.37 x 0.45 LED B/L 5.1/6.1
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.] Symbol Function Iltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss | 25°C 0.3 7.0 \Y
? Vad Power supply(*) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 18.0 \/
PPl Input voltage vin 25°C | -0.3 |vdd+0.3| V
3 | Vo | ContrastAdjust ELECTRICAL CHARACTERISTICS
4 AD Commaﬁd/DataseleCt Item Symbol [Condition| Min. |Typical | Max. |Units
5 WR | Data write Power supply voltage |vdd-vss| 25°C 27 - 55 | V
6 RD | Data read Top |[N|W|N|W|N|W]| V
7-14 | DBO-DB7 | Data bus line 20°C |- |6 |- 164 — |68 V
15 CSt Chip select driver 1 LCD operation voltage| Vop OOOC 53| ~|56|—- 59| - | V
m RST | Reset 25°C |5.1|5.8|5.4|6.2|5.7|6.6| V
50°C |44|—-|47|-|5|—-| V
17 Vee DC/DCbogsteroutput 705C | = |56] — 5ol — [62] v
18 NC No connection LCM current consumption (No B/L)|  Idd Vdd=5V — 0.5 1 mA
19 A Power supply for LED BIL (+) Bkl t ion |LED/edge| VB/L=2.1V | — 80 - |mA
20 K Power supply for LED B/L () A e OO | e Drarray| vB/L=4.2v | — — - | mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 42.0 x 39.9 Module H2 / H1
View Area 36.0x21.0 W /O B/L -/ -
Dot Size 0.28 x 0.39 EL B/L -/ -
Dot Pitch 0.32x0.43 LED B/L 3.9/4.7
PIN ASSIGNVENT ABSOLUTE MAXIMUM RATING .
Pinno.] Symbol Function Item‘ Symbol Condoltlon Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 250C -0.3 7.0 V
5 Vdd Power supply(*) LCD driving supply voltage| Vdd-Vee 25°C -0.3 18.0 V
ul) Input voltage Vin 25°C | -0.3 |vdd+0.3| V
3 | Vo | ContastAdust ELECTRICAL CHARACTERISTICS
4 A0 | Command/ data input ltem Symbol |Condition| Min. [Typical| Max.|Units
0 WR | Datawrite/ (RIW) Power supply voltage |Vdd-vss| 25°C | 2.7 — 55 | v
6 RD Dataread/ (E) Top [N|W|[NW[NW]|V
7-14 | DB0-DB7 | Data bus line 20°C |- |- |-|—-|—-|—-]V
15 CS1 Chip select LCD operation voltage| Vop 20500% B S 6_5 B - 1//
16 RES | Reset S S ] R
O, — |l = = =] = =
17 Vee Negative voltage ?802 N O O O R x
18 NC No Connection LCM current consumption (No B/L)|  |dd Vdd=5V - 0.5 1 mA
19 A Power supply for LED B/L (+) Backiicht . o |LED/edge|VBIL=2.1V | — 40 - |mA
20 K Power supply for LED B/L (=) A CuITen ConSumeaon | Drarray| vB/L=a.2v | — - - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 52.0 x 44.0 Module H2 / H1
View Area 46.0x 18.5 W /O B/L 5.1/9.20
Dot Size 0.40 x 0.45 EL B/L -/ -
Dot Pitch 0.44 x 0.459 LED B/L 8.9/13.0
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING _
Pinno.] Symbol Function Item \&/‘,C)'/gq\b/ol Cogsgté;on Min. Max. |Units
Supply for logic voltage -Vss -0.3 8.0 \Y
1 Vss Power supply(GND)
? Vad Power (T LCD driving supply voltage| Vdd-Vee | 25°C -0.3 16.5 \%
3 owe SuPp.y( ) Input voltage Vin 25°C -0.3  |Vdd+0.3| V
Vee(Vo) | Contrast Adjust ELECTRICAL CHARACTERISTICS
4 A0 Command / Data select Item Symbol |Condition| Min. | Typical | Max. |Units
5 CS1__ | Chip select driver 1 Power supply voltage |Vdd-Vss| 25°C 2.7 - 55 | V
6 CS2 Chip select driver 2 Top [N|W|[N|W|N|W| V
7 CL External clock input 20°C |- |61 — |64 — |67 V
8 E Enable signal LCD operation voltage| Vop OOOC ] Ml Ml Wl Ml Bl '
9 R/W | Data read /weite 2302 — 16|63~ 166 V
. o e e el el e Y,
10-17 | DB0-DB7 | Data bus line 700C | — |58 — 61| — 64| v
18 RES Reset LCM current consumption (No B/L) ldd Vdd=5V — 1.0 2.5 mA
19 A Power supply for LED BIL (+) Bkt oument o |LED/edge|VB/L=4.2v | — - - |[mA
20 K | Power supply for LED BIL (-) S e O | EDjarray|vBiL=42v | — | 120 | — | mA
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OUTLINE DIMENSION & BLOCK DIAGRAM

~—34.05

R H1

56,35 H2

w

PCB IC SIDE
*it >‘ P1.27 x 15=19.05

0.64

3.0

=—20.75—

-~ 16.45 -

Onomoonaonannonte—g

e

I

1.0
(LED BIL)

6-20.8
(= .
© : (P2.54X7) PAD16-21.6

DB7
D||30 < = LCD COM 16 ‘
E1 DRIVER 1 COM 16 LCD PANEL
R/W
A0
\X:Cc); SEG 60 0.42
GND 0.057«
=T T
E2 DRIVER 2
SEG 60 D n ©
2o
Q \ BACKLIGHT
The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 68.1x32.9 Module H2 / H1
View Area 62.0x 22.5 W /O B/L 3.7/6.2
Dot Size 0.42 x 0.60 EL B/L 51/7.6
Dot Pitch 0.47 x 0.65 LED B/L -/ -
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
ltem Symbol |Condition| Min. Max. |Units
Pin no. Symb0| Function Supply for logic voltage | Vdd-Vss 25°C -0.3 8.0 \%
LCD driving supply voltage | Vdd-Vee | 25°C -0.3 16.5 \%
1 GND Power Supp|y (GND) Input voltage Vin 25°C -0.3 |vdd+0.3| V
2 Vdd | Powersupply(+) ELECTRICAL CHARACTERISTICS
. Item Symbol |Condition| Min. |Typical| Max.|Units
3 Vo Conirast AdJUSt Power supply voltage |vdd-Vss| 25°C 27 - 55 V
4 A0 | Command data input Top |[NJWINIW|N|W]|V
5 R/ D d/ -20°C — |56|—|6 | — 63| V
W ata read / write _ _ _
LCD operation voltage| Vop 0°c_ |58 57 6.1 v
6 E1 Enable driver1 25°C |5.0|5.6|5.4|5.9|5.8|6.2| V
) 50°C |4.7| = |5.1| = |55|— | V
1 E2 Enable driver 2 70°c_ | — |53 —[s5.6] = |5.9] V
8 NC NO Connectlon LCM current consumption (No B/L)|  |dd Vdd=5V — 1.0 25 mA
- Backiiant " . LED/edge|VB/L=4.2V — 100 - mA
9~16 | DBO~DBT | Data bus line Acilight current consumetion LED/array| VB/L=4.2V — — — mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 84.0 x44.0 Module H2 / H1
View Area 60.5x 18.5 W /O B/L 4.9/9.0
Dot Size 0.40 x 0.45 EL B/L 4.9/9.0
Dot Pitch 0.44 x 0.49 LED B/L 8.9/13.0
PIN ASSIGNMENT ABSOLUTE MAXIMQM RATING .
Pinno.| Symbol Function ltem Symbol |Condition| Min. Max. |Units
1 Ves Power supply(GND) Supply for logic voltage | Vdd-Vss | 25°C -0.3 8.0 \%
LCD driving supply voltage| Vdd-Vee | 25°C -0.3 16.5 \Y
2 Vdd Power supply(+)
: Input voltage Vin 25°C -0.3  |Vdd+0.3| V
3 | Vo | ContrastAdust ELECTRICAL CHARACTERISTICS
4 A0 Command / data input Item Symbol |Condition| Min. | Typical | Max.|Units
5 CS1 Chip select driver 1 Power supply voltage |vdd-Vss| 25°C 2.7 - 55 \%
6 CS2 Chip select driver 2 Top |[N|W|N[W|N|W]|V
7 cL External clock input 20°C |- |86|— |91 — [96] V
8 E Enable singnal LCD operation voltage| Vop OOOC 61] — 164/ - 167/ - | V
9 RW Data read / write igog 5.6|7.7|5.9(8.1|16.2|8.5| V
, 51| — |54|— |57 - | V
10-17 DI@W Data bus line 70 | <172l = l7el =18 [ v
18 RES Reset LCM current consumption (No B/L)|  Idd Vdd=5V — 1.0 2.5 mA
19 A Power supply for LED BIL (+) ot t o |LeDredge|vBrL=a2v [ — — _ mA
20 K Power supply for LED BIL () A e OO | e Drarray| vB/L=4.2v | — 120 - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified +0.3mm
MECHANICAL SPECIFICATION
Overall Size 80.0 x 36.0 Module H2 / H1
View Area 60.5 x 18.5 W /O B/L 49/9.0
Dot Size 0.40 x0.45 EL B/L 49/9.0
Dot Pitch 0.44 x 0.49 LED B/L 8.9/13.0
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function ltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 8.0 \V
> Vad Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 16.5 \%
3 c Apzy Input voltage Vin 25°C -0.3 |vdd+0.3| V
Vo | ConrastAdust ELECTRICAL CHARACTERISTICS
4 A0 Command / data input Item Symbol |Condition| Min. | Typical | Max. |Units
5 CS1 Chip select driver 1 Power supply voltage |Vdd-Vss| 25°C 2.7 - 55 | V
6 CS2 Chip select driver 2 Top | IN|W|N|W|N|W]| YV
7 CL External clock input -20°C | — |8.6] — [9.1]| — |9.6| V
8 E Enable singnal LCD operation voltage| Vop OOOC 61| — 164/~ 167 - | V
9 R/W Data read / write 2202 5.6|7.7|5.9|8.1|16.2|8.5| V
10-17 | DBO-DBY | Data bus ine e T
18 RES Reset LCM current consumption (No B/L)|  |dd Vdd=5V — 1.0 25 mA
19 A Power supply for LED BL (+) _  |LED/edge|VB/L=42v | — - - | mA
20 K Power supply for LED B/L () Backlight current consumption LED/array|VB/L=4.2V | — 120 — mA
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RG 12232-C

OUTLINE DIMENSION & BLOCK DIAGRAM

& OKAYA
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The tolerance unless classified = 0.3mm
MECHANICAL SPECIFICATION
Overall Size 98.0 x 60.0 Module H2 / H1
View Area 76.0 x 25.2 W /O B/L 5.0/9.1
Dot Size 0.53 x 0.61 EL B/L -/ -
Dot Pitch 0.57 x 0.65 LED B/L 9.4/13.5
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pin no Svmbol Function ltem Symbol |Condition| Min. Max. |Units
N noJ Symbo uncto Supply for logic voltage | Vdd-Vss 25°C -0.3 8.0 \Y
1 Vss Power supply(GND) 5
2 vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 16.5 \%
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |vdd+0.3| V
4 Ao Commanq / data select ELECTRICAL CHARACTERISTICS
g E; Enaz:e gr!ver; ltem Symbol |Condition| Min. | Typical | Max.|Units
nable driver
7 DBO | Data bus line Power supply voltage |Vdd-Vss| 25°C | 27 - 55 | V
8 DB1 Data bus line Top N/WINWINW|V
9 DB2 | Data bus line -20°C | — |[7.2| - |[7.4]| - |6.9| V
10 DB3 Data bus line . 0°c 49| — |51 — |46| — | V
1 DB4 | Data bus line LCD operation voltage| - Vop 25°C  |4.5|6.2[4.7]6.4[4.2]5.9| v
12 DB5 Data bus line
13| _DB6 | Data bus line 50°C |35/ - 37|~ 33|~ | V
14 DB7 Data bus line 70°C | — |56| — |5.8| — |5.4| V
15 A Power supply ;Or LED B;L E"‘; LCM current consumption (No B/L) |dd Vdd=5V — 1.0 2.5 mA
16 K Power supply for LED B/L (— ~ _ — — A
17 N.C | Noconnection Backlight current consumption LED/edge VB/L=4 2V m
18 |N.C(R/W)| No connection (R/W) LED/array|VB/L=4.2V | — 260 - mA
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RG 12232-E-33

& OKAYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 65.4 x 29.1 Module H2 / H1
View Area 54.8 x 19.1 W /O B/L -/1.8
Dot Size 0.36 x 0.41 EL B/L -
Dot Pitch 0.40 x 0.45 LED B/L - /57
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinnol Svmbol Funtion Item Symbol |Condition| Min. Max. |Units
1 Y - Supply for logic voltage | Vdd-Vss | 25°C -0.3 8.0 vV
1 Vdd Power supply(+) 5
2 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 16.5 \
3 Vico | Contrast Adjust Input voltage Vin 25°C -0.3 |vdd+0.3| V
4 RES Reset : ELECTRICAL CHARACTERISTICS
2 E; Enaz:e gr!ver; Item Symbol |Condition| Min. | Typical | Max. |Units
i nable driver ¢ Power supply voltage |vdd-Vss| 25°C 2.4 - 55 | V
R/W Data read / write T
8 Ao Command / Data select op N|{W[NIWIN|W]| V
9 DBO | Data bus line -20°C |- |71]|—-|783| - |75| V
10 DB1 Data bus line . 0°c 6.7| — |69 — |71 = | V
: LCD operation voltage| Vo
il DB2 | Data bus line P 9 P 25°C  |e.3]6.4]6.5]6.6]6.7]73] v
12 DB3 Data bus line >
13 DB4 Data bus line 50°C |61 — |63~ |65/ -] V
14 DB5 Data bus line 70°C —|54| —|56| — |71 V
15 DB6 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V - 1.0 2.5 mA
16 DB7 Data bus line — 100 — mA
17 N.C(A) NC(Power supply (+) to B/L) Backlight current consumption LED/edge| VB/L=4.2V -
18 | N.C(K) | NC(Power supply (=) to B/L) LED/array| VB/L=4.2V - - - mA
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RG 12232-F

& OKAYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 69.2 x 31.75 Module H2 / H1
View Area 57.2x17.2 W /O B/L 4.1/8.0
Dot Size 0.38 x 0.38 EL B/L 4.1/8.0
Dot Pitch 0.43x0.43 LED B/L 7.0/11.0
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function ltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 8 \Y/
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 16.5 \Y,
3 Vo Contrast Adjust Input voltage Vin 25°C -0.3 |Vvdd+0.3| V
4 Vee Poewr supply for LCD ELECTRICAL CHARACTERISTICS
5 Ao L: Instruction / H: Data Item Symbol [Condition| Min. | Typical | Max. |Units
6 Et Enable driver 1 Power supply voltage |vdd-Vss| 25°C 27 - 55 | V
7 E2 Enable driver 2 Top NW|NW|N|W| V
8 DBO Data bit 0 -20°C — |6.1] — |6.5| — |6.9| V
- o _ _ _
9 DB1 Data bit 1 LCD operation voltage| Vop 0 0C 5.0 5.3 5.6 Vv
10 NC/Ndd | NC or anode voltage 25°C |4.8|4.6(5.0/5.0|5.3|5.4| V
" NC/Vss | NC or cathode voltage 50°C 45| — (48| —|52|—| V
12-17 | DB2-DB7 | Data bit 2 ~ bit 7 70°C — 41| —|4.4| — |4.7| V
18 NC/RW NC or data read/write LCM current consumption (No B/L)|  |dd Vdd=5V — 1 25 mA
19 A Power supply for LED BIL (+) Backlight current consumption LED/edge| VB/L=4.2V — — — mA
20 K Power supply for LED B/L (-) LED/array|VB/L=4.2V - 180 - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 90.0 x 38.0 Module H2 / H1
View Area 62.0 x 26.0 W /O B/L -/ -
Dot Size 0.41x0.37 EL B/L -/ =
Dot Pitch 0.45 x0.41 LED B/L 14.8/19.8
PIN ASSIGNMENT ABSOLUTE MAXIM_UM RATING .
- - ltem Symbol |Condition| Min. Max. |Units
Pinno. | Symbol Function Supply for logic voltage | Vdd-Vss 25°C -0.3 7.0 V
1 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 19.0 Vv
2 Vdd | Power supply(+) Input voltage Vin 25°C | -0.3 |vdd+0.3| V
3 Vo Contrast Adjust ELECTRICAL CH/.L\.RACT.ERISTICS .
ltem Symbol |Condition| Min. | Typical| Max. [Units
4 DA Command / Data select Power supply voltage |Vdd-Vss| 25°C 2.7 - 55 |V
5 RW | Dataread/write Top |[N|W[N|W|N|W]| V
. -20° = ==1=1=
b E Chip enable 00 c v
. o°C — === =/=-1V
7-14 | DBO-DB7 | Data bus line LCD operation voltage) Vop | — 5 ————r—T T,
15 | CS1 | Chip select driver 1 s00c |[-[-[-]-|-[-]V
16 | CS2 | Chipselect driver2 70°C | —|-]-|-]-]-|V
LCM current consumption (No B/L)|  |dd Vdd=5V — 1.5 3 mA
17 RST Reset Backlight current consumption LED/edge| VB/L=4.2V — — - mA
18 CLK | External clock 9 PN [ EDrarray|vBiL=a2v | — - - | mA
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RG 12864-A/K

& OKAYA

*RG 12864-A for SMT type
*RG 12864-K for COB type

OUTLINE DIMENSION & BLOCK DIAGRAM

46.5 |
s-s s
' 3 H1
géé’z 4-925 H2
i 4 I
i 4-1.0
) ; [Ny =1
|
|
sS4 128 x 64 | Dots Kélﬁq 4 r
se& T W+ 7 M Ad ¥ 298 1T
R ‘ J ]
i s o
| S
1 i 1 I 3 \ e =
e e 4 T i
! 18 = 20-81.0 L 1.6
N [14.0-=— PITCH2.54 x 19=48.26 —= i
93.040.5
DBO~DB7 (f———————
cst ;zgm ent }COmmon Driver LCD PANEL
R DRIVER 1 comed
Ve SEG 64 0.48
K 0.04—=~
SEG 64 .
cs2 —lep 4
Segment \ {
DRIVER 2 I
_— 3 <
Vout [ Voitage Genertor/Temperature Compensation S ©°
‘ | | N
K 1 BACKLIGHT \
The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 93.0x 70.0 Module H2 / H1
View Area 72.0 x40.0 W /O B/L 51/9.7
Dot Size 0.48 x 0.48 EL B/L 51/9.7
Dot Pitch 0.52 x 0.52 LED B/L 8.9/13.5
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pin no. Symbol Function Item Symbol Condition Min. Max. Units
1 Ves Power supply(GND) Supply for logic voltage | Vdd-Vss | 25°C -0.3 7.0 \Y
7 Vad Power supply(#) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 19.0 V
pp.y Input voltage Vin 25°C -0.3 Vdd+0.3| V
3 | Vo | ConrastAdust ELECTRICAL CHARACTERISTICS
4 DA Command / data input Item Symbol [Condition| Min. | Typical | Max.|Units
5 R/W | Data read / write Power supply voltage |Vdd-Vss| 25°C 4.5 - 55 \%
6 E Enable signal Top | IN|W|N[W|N|W]| YV
7-14 | DBO~DB7 | Data bus line -20°C | — [143| — |147] — [154] V
15 CS1 Chip selection driver 1 LCD operation voltage| Vop OOOC 07| — J102| = j107| — | V
16 CS2 | Chip selection driver 2 2502 891132/ 941136/99 14 | V
17 | RST | Reset S0C leel- forjon) )} - V
5 70°C — (12 | = [124| — [128] V
18 Vout Negatlve VOUltage OUtpUt LCM current consumption (No B/L)|  |dd Vdd=5V — 2.5 5 mA
19 A Power supply for LED BIL (+) it t o |LEDredgelvBL=a2v [ — _ _ mA
20 K | Power supply for LED BIL (—) A e ConSumPon | e Djarray| VBIL=4.2v | — | 400 | — | mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 78.0 x 70.0 Module H2 / H1
View Area 72.0 x40.0 W /O B/L 51/9.7
Dot Size 0.48 x0.48 EL B/L -/ =
Dot Pitch 0.52 x0.52 LED B/L 8.9/13.5
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Item. Symbol Cond;tion Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7.0 \V
> Vad Power supply(*) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 19.0 \%
pply Input voltage Vin 25°C -0.3 |vdd+0.3| V
3 | Vo | ContrastAdust ELECTRICAL CHARACTERISTICS
4 DI Command / data input Item Symbol |Condition| Min. | Typical | Max. |Units
5 R/W | Dataread/ write Power supply voltage |Vdd-Vss| 25°C 4.5 - 55 |V
6 E Enable signal Top | IN|W|N|W|N|W]| YV
7-14 | DB0~DBY | Data bus line -20°C | — |143] — |147] — |151] V
(o]
16 | ©S2 | Chip selection driver2 zzog 891132/ 941196199 14 | V
86— 91| — |96 | — Vv
7 RST Reset, 70°C | — |12 | — [124]| — |128] V
18 Vout Negatlve VOU|tage OUtPUt LCM current consumption (No B/L)|  |dd Vdd=5V — 25 5 mA
19 A Power supply for LED BIL (+) it t o |LEDredge|vB=a 2y | — _ _ mA
20 K Power supply for LED B/L () A T oSO | e Darray| VB/L=4.2vV | — 300 - |mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified +0.3mm
MECHANICAL SPECIFICATION
Overall Size 84.0 x 60.0 Module H2 / H1
View Area 59.4 x 38.0 W /O B/L 3.6/8.2
Dot Size 0.40x0.48 EL B/L 3.6/8.2
Dot Pitch 0.44 x 0.52 LED B/L 6.3/11.0
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
P | Funcl Item Symbol |Condition| Min. Max. |Units
inno. | Symbo unction Supply for logic voltage | Vdd-Vss | 25°C -0.3 7.0 \%
1-8 | DB0-DB7 | Data bus line LCD driving supply voltage| Vdd-Vee | 25°C -0.3 19.0 \%
9 E Enable signal Input voltage Vin 25°C | -0.3 |vdd+0.3| V
10 RW Data read | write ELECTRICAL CHA_RACT.ERISTICS _
Item Symbol |Condition| Min. | Typical | Max. |Units
11 D/l Command /Data select Power supply voltage |vdd-Vss| 25°C 45 - 55 | V
12 Vo Contrast Adjust Top |N|W|[N|W|N|W]| V
13 | Vdd | Powersupply(+) 2000 | = feol - a7l - jrenl V
. 0°C 95| — [10 | — [106] — | V
4 Vss Power supply(GND) LCD operation voltage) - Vop 25°C | 88|132(9.3 (13698 |14 | V
15 K Power supply for LED BIL(-) 50°C |85 — | 9| —|es|—| Vv
16 A Power supply for LED BIL(+) 70°C | — |12 | — [124] — [128] V
LCM current consumption (No B/L)|  ldd = — 1.5 3
17 | CSA | Chip selection driver 1 Sl il Vdd=5v mA
: : : Backlight current consumption LED/edge| VB/L=4.2V — 100 — mA
18 CSB Ch|p SeleCtlon drlver2 LED/array| VB/L=4.2V - - — mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm

MECHANICAL SPECIFICATION
Overall Size 78.0 x70.0 Module H2 / H1
View Area 62.0 x44.0 W /O B/L 5.1/9.7
Dot Size 0.39 x 0.55 EL B/L 51/5.7
Dot Pitch 0.44 x 0.60 LED B/L 9.2/13.8
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
o Svmbol Funcl ltem Symbol |Condition| Min. Max. |Units
in no. ymbo uncton Supply for logic voltage | Vdd-Vss | 25°C -0.3 7.0 \Y
1 FG Frame ground LCD driving supply voltage| Vdd-Vee | 25°C 0 22.0 \%
2 Vss | Power supply(GND) Input voltage Vin 25°C | -0.3 |vdd+0.3| V
3 Vdd Power supply(+) ELECTRICAL CHARACTERISTICS .
- Item Symbol |Condition| Min. |Typical | Max. [Units
4 Vo Contrast Adjust Power supply voltage |Vdd-Vss| 25°C 4.5 — 5.5 V
5 WR | Datawrite Top |[N|W|N|W|N|W]|V
6 RD | Dataread 'Z(SSCC — 186/ - 19| -1905] V
. . 85 —189| — (93| —-| V
7 CE Chip enable LCD operation voltage| Vop 255C |8 lsolsal o (8805 v
8 CD Command / data select 50°C |76|—-|8|—[84]|—-| V
9 RST | Reset 70°C |- |8 | —[84] - [78] Vv
10_17 DBO-D87 Data bus ||ne LCM current consumption (No B/L)|  |dd Vdd=5V - 6.5 — mA
Backlight current consumption LED/edge| VB/L=4.2V — — — mA
18 FS Font select LED/array|VB/L=4.2V | — 350 - |mA
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 87.0x71.0 Module H2 / H1
View Area 62.0 x44.0 W /O B/L 5.1/9.7
Dot Size 0.39x0.55 EL B/L 51/9.7
Dot Pitch 0.44 x 0.60 LED B/L 9.2/13.8
PIN ASSIGNMENT ABSOLUTE MAX/I\./I-UM RATING .
Pinno.| Symbol Function Item. Symbol Condoltlon Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 2500 -0.3 7.0 \Y
7 vad Power supply(*) LCD driving supply voltage| Vdd-Vss 25°C -0.3 19.0 \Y
pp.y Input voltage Vin 25°C -0.3  |Vdd+0.3| V
3 | Vo | ConirastAdjust ELECTRICAL CHARACTERISTICS
4 D/l Command/d?taseled Item Symbol |Condition| Min. | Typical | Max. |Units
5 R/W | Dataread / write Power supply voltage |vdd-Vss| 25°C 45 — 55 | V
6 E Chip enable singnal Top N|W|IN[W|[NW| V
7-14 | DBO0-DB7 | Data bus line -20°C |- |86/ - |9 |- |95 V
(o]
17 RST Reset igog 8.1/8.6|8.4| 9 [8.7|]9.5| V
18 Vee | Negative voltage output S 77118 |- 83| - | V
- : 70°C — |8.0| — (84| — |7.8] V
16 Cs2 Chlp select driver 1 LCM current consumption (No B/L)|  |dd Vdd=5V — 25 5 mA
19 A Power supply for LED BIL (+) ki _ |LED/edge|vBiL=42v | — - - [mA
20 K Power supply for LED BIL (_) acklight current consumption LED/array| VB/L=4.2V _ 390 — mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 54.0 x 50.0 Module H2 / H1
View Area 43.5x29.0 W /O B/L 3.3/6.8
Dot Size 0.28 x 0.35 EL B/L 3.3/6.8
Dot Pitch 0.32x0.39 LED B/L -/ =
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING _
Pinno.| Symbol Function Iltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7.0 \
7 vad Power supply(*) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 19.0 V
pply Input voltage Vin 25°C -0.3 |Vdd-0.3| V
3 | Vo | ConirastAdjust ELECTRICAL CHARACTERISTICS
4 D/l Command/d?taseled ltem Symbol [Condition| Min. |Typical | Max. |Units
5 R/W | Dataread/write Power supply voltage |Vdd-Vss| 25°C 4.5 - 55 | V
6 E Chip enable singnal Top | IN|W|N|W|N|W]| YV
7-14 | DB0-DB7 | Data bus line -20°C |- |- |- |- |- |—-|V
R . (o]
15 CS1 Chip select driver 1 LCD operation voltage| Vop OoC =l === ]=]V
16 | CS2 | Chipselectdriver2 i i B o
17 | RST | Reset S B e B e x
18 Vee Negative voltage OUtPUt LCM current consumption (No B/L)|  |dd Vdd=5V — 25 5 mA
19 BL+ | Enable (on/off) for ELBIL A ~ |LEDledgelvBi=azv | — Z ~ TmA
. Backlight current consumption
20 BL- No connection LED/array|VB/L=4.2V | — - - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £+ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 75.0 x 52.7 Module H2 / H1
View Area 60.0 x 32.6 W /O B/L 39/74
Dot Size 0.39 x 0.39 EL B/L 3.9/74
Dot Pitch 0.43 x0.43 LED B/L 54/8.4
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pin no. Symbol Function Item. \?g;n\k;ol COznsdoitci:Oh Min. Max. Units
1 Vdd Power supply(*) Suppl.y.for logic voltage -Vss 0 -0.3 7.0 Vv
7 Vss Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 19.0 \Y
: : Input voltage Vin 25°C -0.3 |vdd-0.3| V
Vo | Conirast Adjust ELECTRICAL CHARACTERISTICS
4-1 | DBO-DBY Dalta bus “nel Item Symbol |Condition| Min. | Typical | Max. |Units
12 CS1 Chip select driver 1 Power supply voltage |vdd-Vss| 25°C 45 - 55 \Y,
13 CS2 Chip select driver 2 Top [IN|W|[N|W|[N|W|V
14 RST Reset -20°C |- (83| —-|9|—|9.7| V
15 | R/W | Dataread/write LCD operation voltage| Vop 0°C |8.2| — (89|~ |96/ — | V
(0]
16 D/l Command / data select igog 77/8.3/84) 9 :71 97| V
- - 7.3|—18.0| —|87|— | V
17 E Chip enable singnal 7000 (=771 =64l = o1l v
18 Vss Power Supply (GND) LCM current consumption (No B/L)|  |dd Vdd=5V — 2.5 5 mA
19 A Power supply for LED B/L(+) Backicnt . o |LED/edge| VBIL=42V | — 100 - |mA
20 K Power supply for LED B/L(-) A e OO | e Drarray| vBIL=4.2v | — - - | mA
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& OKAYA

*RG 12864-A for SMT type
*RG 12864-K for COB type

OUTLINE DIMENSION & BLOCK DIAGRAM

46.5 |
s-s s
' 3 H1
géé’z 4-925 H2
i 4 I
i 4-1.0
) ; [Ny =1
|
|
sS4 128 x 64 | Dots Kélﬁq 4 r
se& T W+ 7 M Ad ¥ 298 1T
R ‘ J ]
i s o
| S
1 i 1 I 3 \ e =
e e 4 T i
! 18 = 20-81.0 L 1.6
N [14.0-=— PITCH2.54 x 19=48.26 —= i
93.040.5
DBO~DB7 (f———————
cst ;zgm ent }COmmon Driver LCD PANEL
R DRIVER 1 comed
Ve SEG 64 0.48
K 0.04—=~
SEG 64 .
cs2 —lep 4
Segment \ {
DRIVER 2 I
_— 3 <
Vout [ Voitage Genertor/Temperature Compensation S ©°
‘ | | N
K 1 BACKLIGHT \
The tolerance unless classified + 0.3mm
MECHANICAL SPECIFICATION
Overall Size 93.0x 70.0 Module H2 / H1
View Area 72.0 x40.0 W /O B/L 51/9.7
Dot Size 0.48 x 0.48 EL B/L 51/9.7
Dot Pitch 0.52 x 0.52 LED B/L 8.9/13.5
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pin no. Symbol Function Item Symbol Condition Min. Max. Units
1 Ves Power supply(GND) Supply for logic voltage | Vdd-Vss | 25°C -0.3 7.0 \Y
7 Vad Power supply(#) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 19.0 V
pp.y Input voltage Vin 25°C -0.3 Vdd+0.3| V
3 | Vo | ConrastAdust ELECTRICAL CHARACTERISTICS
4 DA Command / data input Item Symbol [Condition| Min. | Typical | Max.|Units
5 R/W | Data read / write Power supply voltage |Vdd-Vss| 25°C 4.5 - 55 \%
6 E Enable signal Top | IN|W|N[W|N|W]| YV
7-14 | DBO~DB7 | Data bus line -20°C | — [143| — |147] — [154] V
15 CS1 Chip selection driver 1 LCD operation voltage| Vop OOOC 07| — J102| = j107| — | V
16 CS2 | Chip selection driver 2 2502 891132/ 941136/99 14 | V
17 | RST | Reset S0C leel- forjon) )} - V
5 70°C — (12 | = [124| — [128] V
18 Vout Negatlve VOUltage OUtpUt LCM current consumption (No B/L)|  |dd Vdd=5V — 2.5 5 mA
19 A Power supply for LED BIL (+) it t o |LEDredgelvBL=a2v [ — _ _ mA
20 K | Power supply for LED BIL (—) A e ConSumPon | e Djarray| VBIL=4.2v | — | 400 | — | mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm

MECHANICAL SPECIFICATION
Overall Size 55.2 x 39.8 Module H2 / H1
View Area 452 x27.0 W /O B/L 5.0/6.0
Dot Size 0.28x0.34 EL B/L -/ -
Dot Pitch 0.23x0.38 LED B/L 5.0/6.0
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pin no. Symbol Function Item. Symbol Condc:tion Min. Max. Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 2500 -0.3 6.0 \%
7 RES Resel LCD driving supply voltage| Vdd-Vee | 25°C -0.3 15.0 V
£56 : Input voltage Vin 25°C | -0.3 |vdd-03| Vv
3 | CS | Chipselectsignal ELECTRICAL CHARACTERISTICS
4 RS Identify data sent by MPU at DO to D7 Item Symbol |Condition| Min. |Typical | Max. [Units
5 P/S Switch between parallel & serial interface Power supply voltage |vdd-Vss| 25°C 1.8 - 55 |V
6 WR Write data signal Top |[N|W|N|W|N|W| V
7 RD Read data signal -20°C | — 8.6/ — [9.0| — [9.5| V
8-15 DB0-DB7 | Data bus line LCD Operation Vo|tage Vop OOOC 86| —189| — 19.2) - \Y
16 Vdd Power supply(+) 25°C 1(8.1(8.6(8.4|9.0(8.7(9.5| V
17 | SCL | Seril datainput pin S0°C |77/~ 180/~ 183l - | V
- PP - 70°C | - |8.0| —[8.4| — |88 V
18 SDA Serial data transfer clock pin | CM current consumption (No B/L)| _Idd vdd=5v| - 1 3 mA
19 A Power supply for LED B/L(+) i t o |LEDledge|VBL=2.1V | — 40 - | mA
20 K Power supply for LED B/L(-) A e OO | e D/array| vB/L=d4.2v | — — - | mA
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 80.0 x 54.0 Module H2 / H1
View Area 73.6 x 41.0 W /O B/L 5.2/8.2
Dot Size 0.48 x 0.48 EL B/L -/ =
Dot Pitch 0.52 x0.52 LED B/L 5.2/8.2
PIN ASSIGNMENT ABSOLUTE MAXIMQM RATING :
- - ltem Symbol |Condition| Min. Max. |Units
Pinno. | Symbol Function Supply for logic voltage | Vdd-Vss 25°C -0.3 6.0 vV
1 Vss | Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C | -0.3 150 | V
2 Vdd Power supply(+) Input voltage Vin 25°C -0.3  |vdd+0.3| V
3 Vo Contrast Adiust ELECTRICAL CHARACTERISTICS
) ltem Symbol [Condition| Min. | Typical | Max. |Units
4 RES | Reset Power supply voltage |Vdd-Vss| 25°C 1.8 - 55 | V
5 CS | Chipselect Top |[N|W|N|W|N|W|V
- O, p— — [—
6 | RS | Command/data select G ) i B B e 1//
7 WR Data write LCD operation voltage| Vop 259G “Troal — ol —Tes| v
8 RD Data read 500 |—|-|-|-[-|-] v
9~16 | DBO-DB7 | Data bus line 70°C | —[o0| —|e2| —[86] V
17 A Power Supp|y for LED B/L (+) LCM current consumption (No B/L)|  |dd Vdd=5V — 25 5 mA
18 K P Backlight current consumption LED/edge| VBIL=4.2V — 80 — mA
ower supply for LED BIL (5 LED/array|VB/L=4.2V | — - - |mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 90.5 x 50.0 Module H2 / H1
View Area 67.0 x40.0 W /O B/L - /75
Dot Size 0.42x0.5 EL B/L -/ -
Dot Pitch 0.46 x 0.55 LED B/L - /75
PIN ASSIGNMENT ABSOLUTE MAXIM_UM RATING _
Pinno.| Symbol Function Item. Symbol Cond(;tlon Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25°C -0.3 7.0 \Y
LCD driving supply voltage| Vdd-Vee | 25°C -0.3 18.0 \%
2 Vdd Power supply(+)
A : Input voltage Vin 25°C -0.3  |vdd+0.3| V
Vo | ContrastAdust ELECTRICAL CHARACTERISTICS
4 AD Command/dellta "I]pm ltem Symbol |Condition| Min. | Typical | Max. [Units
5 R/W | Dataread/ write signal(/RW) Power supply voltage [Vdd-Vss| 25°C 1.8 - 55 | V
6 E Enable signal Top [N|W|[N|W [N |W|V
7-14 | DB0-DB7 | Data bus line -20°C | — |99]| — |[102| — [104]| V
. . (o] —_— _— _— _— —_— —
15 PIS Parallel / serial interface select LCD operation voltage| Vop 2050('; —— — 1//
16 CS1 | Chip select 4| — |o _
50°C | —|—|-|-|-|-
17 | RST_| Reset Do v e P Y
18 026 8080 /6800 select LCM current consumption (No B/L)|  |dd Vdd=5V — 1.0 25 mA
19 Power supply for LED B/L (+ - _ —
ppy ( ) Backlight current consumption LED/edge| VB/L=3.5V 20 mA
20 K Power supply for LED B/L () LED/array| VB/L=4.2V | — - — mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 85.0 x 100.0 Module H2 / H1
View Area 62.0 x 62.0 W /O B/L 6.1/14.0
Dot Size 0.40 x 0.40 EL B/L 6.1/14.0
Dot Pitch 0.43 x0.43 LED B/L 9.2/171
PIN ASSIGNMENT ABSOLUTE MAXIMQM RATING .
Pinno.| Symbol Function ltem Symbol |Condition| Min. Max. |Units
1 FGND | Frame around Supply for logic voltage | Vdd-Vss 25°C -0.3 7.0 \%
; grou LGD driving supply voltage| Vdd-Vee | 25°C 0 220 | v
Viss Power supply(GND) Input voltage Vin 250C 03 |vdd+03| Vv
8 | Vdd | Powersupply(+) ELECTRICAL CHARACTERISTICS
4 Vo Contrast Adjust Item Symbol [Condition| Min. | Typical | Max. |Units
5 WR | Data write Power supply voltage |Vdd-Vss| 25°C 4.5 - 5.5 Vv
6 RD Data read Top N|[W|N[W|[N[W| V
7 CE | Chipenable '20000 ] Bl el Bl Bl Bl 'S
8 CD | Command/data select LCD operation voltage| Vop 0°C |81 — |19 |—|20|—| V
. 25°C  |175| — [18.4| — |193| — | V
9 NC No connection 505%c e v
5l — - —
10 RESET | Reset 70°C | - | — 1i4 — 1i3 v
11-18 | DBO-DB7 | Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 8.0 — mA
19 FS Font selection LED/edge|VB/L=4.2V | — - — mA
K Backlight current consumption
20 NC No connection LED/array|VB/L=4.2V | — 450 - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £+ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 85.2 x55.0 Module H2 / H1
View Area 72.0x22.0 W /O B/L 9.6/14.5
Dot Size 0.40 x 0.56 EL B/L -/ -
Dot Pitch 0.44 x 0.61 LED B/L 9.6/14.5
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pin no. Symbol Function Item. Symbol Condoition Min. Max. Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 2500 -0.3 8.0 \Y
7 Vad Power supply(*) LCD driving supply voltage| Vdd-Vee | 25°C -0.3 16.5 \Y
: uppYy Input voltage vin 25°C | 0.3 [vdd-0.3| V
Vo | Contrastadjust ELECTRICAL CHARACTERISTICS
4 Ao Command/D?taseled Item Symbol |Condition| Min. | Typical | Max. |Units
5 Cs1 Chip select driver 1 Power supply voltage |[Vdd-Vss| 25°C 2.7 - 55 | V
6 CS2 Chip select driver 2 Top [N|W|N|W|N|W| V
7 CL External clock input 20°C | — |61 — |64| — |6.7] V
. O —_— —_— —_— _— _— p—
8 E Enable singnal LCD operation voltage| Vop 0 OC oo v
9 RW | Dataread/write 25C | —160]—163] — |66 V
10-17 | DBO-DB7 | Data bus fine 0% |-l-f=l=l=l-]V
70°Cc | —|5.8| — |[6.1] — |6.4] V
18 RES Reset LCM current consumption (No B/L)|  |dd Vdd=5V — 1 25 mA
19 A Power supply for LED B/L(+) kit oumont o |LED/edge|VB/L=4.2v | — - - |mA
20 K Power supply for LED B/L(-) A e OO | e Drarray| vB/L=4.2v | — 180 - | mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 116.0 x 44.0 Module H2 / H1
View Area 99.0 x 24.0 W /O B/L 5.0/9.5
Dot Size 0.55x0.55 EL B/L 5.0/9.5
Dot Pitch 0.59 x 0.59 LED B/L e
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pin no. Symbol Function Item. \?é/;n\b/0| COZnSdcitci:OH Min. Max. Units
1 Ao Command/ data select Suppl-y.for logic voltage -Vss . -0.3 8.0 \%
7 s Chio select driver 2 LCD driving supply voltage| Vdd-Vee | 25°C -0.3 16.5 V
: i | Input voltage Vin 25°C | -0.3 |vdd-0.3| V
CS1_ | Chip select driver 1 ELECTRICAL CHARACTERISTICS
4 RD Data read ltem Symbol [Condition| Min. | Typical | Max. [Units
5 WR Data write Power supply voltage |Vdd-Vss| 25°C 2.7 — 55 | V
6 Vdd Power supply(+) Top | IN|W|N|W|N|W]| YV
7 Vss Power supply(GND) -20°C | — |6.4| — |6.8| — |7.4| V
- - . oc |[-[-|-[-]-]=-]V
8-15 | DBO-DB7 | Data bus line LCD operation voltage| Vop S
16 | RES | Reset 2202 — 58]~ 162 — |68 x
17 Vee Contrast adJ.ust 205c | =153 =157 = 63| v
18 N.C No Connection LCM current consumption (No B/L)|  ldd Vdd=5V - 1 2.5 mA
19 NC NO Connection Backlight current consumption LED/edge| VB/L=4.2V — — — mA
20 N.C No Connection 9 P LED/array| VB/L=4.2V | — - - mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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L @ | ’@gg - =
2 PAD20- 518~ 254-—t=g 0 d 16
¥ 35 122.0 A
129.0+£0.5
DBO-DB7 <———f | 4 | Segment Driver |
WR
D CONTROLLER sof sof
C% T6963C 8 ioves X X160 0.56
ot 3 Common (64, | ____ | LCD PANEL | 0.04 —=—=—
Ree (160 x 128 Dots)
Vdd e R A, I X160 \ {
Vss
VL(Vo) 80)‘( .80 } ir J
FG —=— 5 8K SRAM | 4 Segment Driver ‘ P
" | BACKLIGHT |
The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 129.0 x 104.5 Module H2 / H1
View Area 101.0 x 82.0 W /O B/L 7.0/14.0
Dot Size 0.56 x 0.56 EL B/L 7.0/14.0
Dot Pitch 0.60 x 0.60 LED B/L -/ =
PIN ASSIGNMENT ABSOLUTE MAXIMQM RATING :
Pinno.| Symbol Function ltem \%’;n\t;d Cozr15do|tc|:on '\(;"2 N;a(’)(' UT;tS
Supply for logic voltage -Vss -0. .
FGND
; v Frame ground LCD driving supply voltage| Vdd-Vee 25°C -0.3 28.0 V
ss | Power supply(GND) Input voltage Vin 25°C -0.3  |vdd+0.3| V
3| Vdd | Powersupph(+) ELECTRICAL CHARACTERISTICS
4 VL(Vo) | Contrast Adjust Item Symbol |Condition| Min. |Typical | Max. {Units
5 WR | Data write Power supply voltage |vdd-Vss| 25°C 45 - 55 | V
6 RD Data read Top N|[W|N[W|[N[W| V
7 CE Chip enable -20°C | — |99 | — [104]| — [109] V
(o]
8 C/D | Command/ data select LCD operation voltage| Vop 0°C |1 | —|1e| —[122) — | V
- 25°C  |10.3] 9.8 |10.9]10.3[11.5[10.8] V
9 NC No connection 50°C v
96 | — [(10.2( — [10.8] —
10 RST | Reset : 70°C — 96| — [104| — [106] V
11-18 | DBO-DBY | Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V - 3 6 mA
19 FS Font selection LED/edge|VB/L=4.2V | — - - mA
. Backlight current consumption
20 NC No connection LED/array|VB/L=4.2V — 500 — mA
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RG 160160-B OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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DB0~DB3, | SEG. DRIVER
CL1.CL2M Li COM 160{ 0.37

FLM—f——= COM. DRIVER  [COM 160/ LCD PANEL 034
vdd ! [
b Jun

Vee —=| E § :77
P, 1 BACKLIGHT ——
The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 89.2x85.0 Module H2 / H1
View Area 62.79 x 62.79 W /O B/L -/ =
Dot Size 0.34 x0.34 EL B/L -/ -
Dot Pitch 0.37 x 0.37 LED B/L 9.4/13.5
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno. | Symbol Function ltem Symbol |Condition| Min. Max. |Units
1 Vss Power supply (GND) Supply for logic voltage | Vdd-Vss | 25°C -0.3 7.0 \V]
2 M Alternation control signal LCD driving supply voltage| Vdd-Vee | 25°C 0 30.0 \%
3 FLM | Shift direction select Input voltage Vin 25°C | -0.3 |vdd+0.3] V
4 cL1 Display data input clock ELECTRICAL CHARACTERISTICS
5 cL2 Display data input clock Item Symbol |Condition| Min. | Typical| Max. |Units
6 DB3 Data bus line Power supply voltage |Vdd-Vss| 25°C 45 - 5.5 V
7 DB2 Data bus line Top ([N|W|N[W|N|W]| V
8 DB1 Data bus line 20°C |- |-|-|-|—-|—-]|V
J DBO | Data bus iine LCD operation voltage| Vop °C | -j-l-f=l=f-]V
10 Vee Negative voltage Input 25°C =] —=[83 —|—| V
1 Vdd Power supply (+) s0°cc |- |- |-[=-=1=1]v
12 Vo Contrast Adjust 70°C |- |- |—-|-|-|-|V
13 DISPOFF | Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V| - 3 5 mA
14 A Power supply for LED BlL (_) Backlight current consumption LED/edge| VBL=4.2V - — — mA
15 K Power supply for LED B/L (+) LED/array|VB/L=4.2V - 500 — mA
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@ o KAYA RG160160-C

e e oo eeoOUTLINE DIMENSION & BLOCK DIAGRAM
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M ! LCD PANEL i
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VEE—~ 1
VSS— n I
BLE i 3"
VELG | BACKLIGHT —1 o o
VEL 1
The tolerance unless classified £0.3mm SCALE:20/1
MECHNICAL SPECIFICATION
Overall Size 69.0 x 69.5 mm Module H2 / H1
View Area 63.4 x 63.3 mm W/O BIL 29/50
Dot Size 0.335 x 0.335 mm EL B/L 32/70
Dot Pitch 0.35x0.35 mm LED BIL -/-
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
PinNo.| Symbol Function ltem Symbol Condition | Min. Max. |Units
1| CL2(SCP) |Data shift pulse Supply for logic voltage Voo-Vss 25°C 0.3 70 |V
2 CL1(LP) |Data latch pulse LCD driving supply voltage Voo-Vee 25°C 0.3 300 |V
3 FLM  |Scan start-up signal Input Voltage Vin 25°C 0.3 |Vdd+0.3| V
4 M Frame reverse signal(Alternate signal) ELECTRICAL CHARACTERISTICS
5 DO |Data display ltem Symbol | Condition | Min. | Typical | Max. |Units
6 b1 Data d!splay Power supply voltage Voo-Vss | 25°C 2.7 - 5.5 v
7 D2 Data display Tor NI{W|INIW[N|W|V
8 D3 Data display 20°C Tl - [ -1V
9 VEeE Power supply voltage for LCD(+V) 0°C 194 - 19.6 T2l v
10 Voo |Power supply voltage for logic LCD operation voltage Vor 25°C | - a4l - 1190l - [196] V
L Ves |Ground 50°C | - [176] - [181] - |186] V
12 BLE EL enable/disable 70°C o s - -V
13 VELG  |Power supply for EL(-) I Voo=5V - 03 - - mA
14 VEL Power supply for EL(+) LCM current consumption (No B/L) . Voo=5V - 40 _ mA
Backlight current consumption EL Vor=5V - 40.0 - mA
REMARK

LCD option: STN, FSTN
Backlight Option: EL backlight feature, other specs not available on catalog is under request.



RG 192128-A

& OKAYA

OUTLINE DIMENSION & BLOCK DIAGRAM

98.040.5 4-PAD 7.0
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 98.0 x 86.0 Module H2 / H1
View Area 75.0 x54.0 W /O B/L 5.0/9.2
Dot Size 0.33x0.33 EL B/L 5.0/9.2
Dot Pitch 0.37 x0.37 LED B/L 8.0/12.2
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
: . Iltem Symbol |Condition| Min. Max. |Units
Pin no. SymbOI Datal Function Supply for logic voltage | Vdd-Vss 25°C -0.3 7.0 \Y
12 D3,D2 ala llne : LCD driving supply voltage| Vdd-Vee | 25°C 0 22.0 \Y
3 FLM | Shift direction select Input voltage Vin 25°C | -0.3 |vdd-0.3| V
4 M Altemation control signal ELECTRICAL CHARACTERISTICS
5 CL1 Display data input colock ltem Symbol |Condition| Min. | Typical | Max. |Units
. ; Power supply voltage |vdd-Vss| 25°C 4.5 — 5.5 \
6 CL2 Dlsplgy data input colock Top [N TWINTWINIW] Vv
78 | D1,00 | Dataling 25°C | — |95l — loos| — l217] V
+ ° - - -
9 Vdd | Power supply(+) LCD operation voltage| Vop 0°C  |194] — [204] — |21 v
10 Vss Power supply(GND) 25°C  |18.0[17.0|18.9]17.9|19.8|18.8| V
11 | Vic | Contrastadjust S0°%C o) - jtesl - hrrl -l V
- 70°C — [154] — |16.3] — [172] V
12 FGND Frame adJUSt LCM current consumption (No B/L)|  |dd Vdd=5V — 25 — mA
13 K Power Supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — 85 — mA
14 A Power supply for LED B/L (-) ¢ " | LED/array|vBiL=a2v | — - - | mA
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RG 192128-B OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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Vss 1 0SC

i
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" 1 BACKLIGHT | HEE
The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 98.0 x 86.0 Module H2 / H1
View Area 77.5x54.0 W /O B/L 5.0/9.2
Dot Size 0.33x0.33 EL B/L 5.0/9.2
Dot Pitch 0.37 x0.37 LED B/L 8.0/12.2
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pi”1”°- S\V/mbc" 5 FIU”(‘g"gg) Item Symbol [Condition| Min. Max. |Units
ower suppl -
> VZZ Power suppl§ ) Supply for logic voltage | Vdd-Vss 25°C -0.3 7.0 \Y
3 Vo Contrast adjust LCD driving supply voltage| Vdd-Vee | 25°C 0 30.0 Vv
4 RS Common / Data select Input voltage Vin 25°C -0.3 |vdd+0.3| V
O R T ELECTRICAL CHARACTERISTICS
7 DBO Data bus line Item Symbol |Condition| Min. | Typical| Max. |Units
8 DB1 Data bus line Power supply voltage |vdd-Vss| 25°C 4.75 - 525 | V
9 DB2 Data bus line Top NIWINIWINTW] v
10 DB3 Data bus line 20°C 95 ) PO R
11 DB4 | Data bus line — — [0l T |06 :
12 DB5 | Data bus line LCD operation voltage| Vop O°C  [1o4] — poa) = |214] = | V
13 DB6 Data bus line 25°C  |18.0[17.0|18.9|17.9[19.8|188| V
14 DB7 DaTa bus line 50°C  |16.4] — |169| — |177| — | V
15 CS Chip select 5
16 RST Reset 70°C — |15.4| — 163 — |[17.2| V
17 Vee Negative voltage output LCM current consumption (No B/L)|  1dd Vdd=5Vv — 20 25 mA
18 N/C No connection _ _ —_
19 A Power supply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V 85 mA
20 K Power supply for LED B/L (-) LED/array| VB/L=4.2V | — - - mA
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RG 24064-A/B OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm

MECHANICAL SPECIFICATION
Overall Size 180.0 x 65.0 Module H2 / H1
View Area 134.0x40.4 W /O B/L 45/8.6
Dot Size 0.49 x0.49 EL B/L 4.5/8.6
Dot Pitch 0.53 x0.53 LED / CCFL B/L 9.2/13.3
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Item Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25ZC -0.3 7.0 \Y%
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C 0 22.0 vV
: Input voltage Vin 25°C -0.3 |vdd-0.3| V
3 | Vo | Conlrastadjust ELECTRICAL CHARACTERISTICS
4 RS Command / data select Item Symbol |Condition| Min. | Typical | Max. [Units
5 RW Data read / write Power supply voltage |Vdd-Vss| 25°C 4.75 - 525 | V
6 E Enable signal Top | IN|W|IN|W|N|W| V
7-14 | DB0-DB7 | Data bus line -25°C | — |143| — |147| — [151] V
15 cS Chip select LCD operation voltage| Vop OOOC o7 — 02| — 7] = | V
16 | RST | Reset 2202 ZZ = : =2 ZZ = x
17 Vee Negative voltage output 70C | = |12 | — [124] — |28 V
18 NC No Connection LCM current consumption (No B/L)|  |dd Vdd=5V — 42 - mA
19 A Power supply for LED B/L(+) _  |LED/edge|vB/L=35v | — 80 - |mA
20 K Power supply for LED B/L(-) Backlight current consumption LED/array|VB/L=4.2V | — 650 - | mA
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RG 24064-A/B OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm

MECHANICAL SPECIFICATION
Overall Size 180.0 x 65.0 Module H2 / H1
View Area 134.0x40.4 W /O B/L 45/8.6
Dot Size 0.49 x0.49 EL B/L 4.5/8.6
Dot Pitch 0.53 x0.53 LED / CCFL B/L 9.2/13.3
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Item Symbol |Condition| Min. Max. |Units
1 Vss Power supply(GND) Supply for logic voltage | Vdd-Vss 25ZC -0.3 7.0 \Y%
2 Vdd Power supply(+) LCD driving supply voltage| Vdd-Vee | 25°C 0 22.0 vV
: Input voltage Vin 25°C -0.3 |vdd-0.3| V
3 | Vo | Conlrastadjust ELECTRICAL CHARACTERISTICS
4 RS Command / data select Item Symbol |Condition| Min. | Typical | Max. [Units
5 RW Data read / write Power supply voltage |Vdd-Vss| 25°C 4.75 - 525 | V
6 E Enable signal Top | IN|W|IN|W|N|W| V
7-14 | DB0-DB7 | Data bus line -25°C | — |143| — |147| — [151] V
15 cS Chip select LCD operation voltage| Vop OOOC o7 — 02| — 7] = | V
16 | RST | Reset 2202 ZZ = : =2 ZZ = x
17 Vee Negative voltage output 70C | = |12 | — [124] — |28 V
18 NC No Connection LCM current consumption (No B/L)|  |dd Vdd=5V — 42 - mA
19 A Power supply for LED B/L(+) _  |LED/edge|vB/L=35v | — 80 - |mA
20 K Power supply for LED B/L(-) Backlight current consumption LED/array|VB/L=4.2V | — 650 - | mA
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RG 24064-D OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 200.0 x 66.0 Module H2 / H1
View Area 134.0x40.4 W /O B/L -/ =
Dot Size 0.49 x 0.49 EL B/L -/ -
Dot Pitch 0.53x0.53 CCFL B/L 16.0/23.0
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.l Svmbol Function Item Symbol |Condition| Min. Max. |Units
.| oY Supply for logic voltage | Vdd-Vss | 25°C -0.3 7.0 \Y
1 FG Frame ground LCD driving supply voltage| Vdd-Vee | 25°C 0 22.0 \Y
2 Vss | Power supply(GND) Input voltage Vin 25°C | -0.3 |vdd+0.3| V
3 Vdd Power supply(+) ELECTRICAL CHARACTERISTICS
4 Vee | Negative voltage input ltem Symbol [Condition| Min. | Typical | Max. [Units
- Power supply voltage |vdd-Vss| 25°C 45 — 55 | V
5 WR | Data write Top TN WINTWINIWTV
6 RD Data read 10°C | — |1a3| = [157] = |151] Vv
7 CE Chip enable Lch . " v °c |- |- |--1=-[=-Tv
operation voltage| Vo
8 C/D | Command/ data select P 9 P 25°C | — |132] — |137| — |i40| V
10 | RST | Reaet 50°C |—|=|=|=]|=|=-|V
o — — —_ .
11-18 | DBO-DB7 | Data bus line : 00°C | - hrzol - n4) - 128} V
LCM current consumption (No B/L)|  |dd Vdd=5V — 10 — mA
19 FS Font seleCt Backlight current consumption LED/edge| VB/L=4.2V — — — mA
920 | NC No Connection ¢ P | EDlarray|vBi=a2v | — - - [mA
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OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 180.0 x 65.0 Module H2 / H1
View Area 134.0 x 40.4 W /O B/L 45/8.6
Dot Size 0.49 x 0.49 EL B/L 45/8.6
Dot Pitch 0.53 x 0.53 LED / CCFL B/L 9.2/13.3
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.] Symbol Function ltem Symbol |Condition| Min. Max. |Units
1 G F g Supply for logic voltage | Vdd-Vss 25°C -0.3 7.0 \%
fame groun LCD driving supply voltage| Vdd-Vee | 25°C 0 220 | V
2 Vss | Power supply(GND) Input voltage Vin 25°C | 0.3 |vdd+0.3| V
8 | Vdd | Powersupply(+) ELECTRICAL CHARACTERISTICS
4 Vo Contrast Adjust Item Symbol |Condition| Min. | Typical | Max. |Units
5 WR Data write Power supply voltage |Vdd-Vss| 25°C 4.5 - 5.5 vV
6 RD Data read Top N|[W|NIW|[N[W| V
7 CE | Chip enable -20°C | — |143] — 147] — 151] V
8 CID | Command/ data select LCD operation voltage| Vop 0°C  |o7| —|102] — 107 — | V
. 25°C |89 |132| 94136/ 99|14 | V
9 Vee | Negative output 5
1 RST 50°C |s86|— |91| —|96|—| V
0 Reset . 70°C | — |12 | = 124 — |128| Vv
11-18 | DBO-DB7 | Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 10 — mA
19 FS Font selection LED/edge|VB/L=35V | — 80 - |mA
: Backlight current consumption
20 NC No connection LED/array| VB/L=4.2V | — 650 - mA
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RG 24064-E/F

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 180.0 x 65.0 Module H2 / H1
View Area 134.0 x 40.4 W /O B/L 45/8.6
Dot Size 0.49 x 0.49 EL B/L 45/8.6
Dot Pitch 0.53 x 0.53 LED / CCFL B/L 9.2/13.3
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.] Symbol Function ltem Symbol |Condition| Min. Max. |Units
1 G F g Supply for logic voltage | Vdd-Vss 25°C -0.3 7.0 \%
fame groun LCD driving supply voltage| Vdd-Vee | 25°C 0 220 | V
2 Vss | Power supply(GND) Input voltage Vin 25°C | 0.3 |vdd+0.3| V
8 | Vdd | Powersupply(+) ELECTRICAL CHARACTERISTICS
4 Vo Contrast Adjust Item Symbol |Condition| Min. | Typical | Max. |Units
5 WR Data write Power supply voltage |Vdd-Vss| 25°C 4.5 - 5.5 vV
6 RD Data read Top N|[W|NIW|[N[W| V
7 CE | Chip enable -20°C | — |143] — 147] — 151] V
8 CID | Command/ data select LCD operation voltage| Vop 0°C  |o7| —|102] — 107 — | V
. 25°C |89 |132| 94136/ 99|14 | V
9 Vee | Negative output 5
1 RST 50°C |s86|— |91| —|96|—| V
0 Reset . 70°C | — |12 | = 124 — |128| Vv
11-18 | DBO-DB7 | Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 10 — mA
19 FS Font selection LED/edge|VB/L=35V | — 80 - |mA
: Backlight current consumption
20 NC No connection LED/array| VB/L=4.2V | — 650 - mA
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RG 24064-G OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 180.0 x 75.0 Module H2 / H1
View Area 134.0x40.4 W /O B/L 4.5/8.6
Dot Size 0.49 x 0.49 EL B/L 45/8.6
Dot Pitch 0.53 x 0.53 LED CCFL B/L 9.2/13.3
ABSOLUTE MAXIMUM RATING
. PN ASSIGNMENT ltem Symbol [Condition] Min. | Max. [Units
Pin no. Symb0| Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7.0 \%
1 D Serial data input LCD driving supply voltage | Vdd-Vee | 25°C 0 22.0 vV
) Shit direct el Input voltage Vin 25°C -0.3 Vdd+0.3| V
FLM | hiftdirection Selec ELECTRICAL CHARACTERISTICS
3 M | Alternation control signal ltem Symbol [Condition| Min. |[Typical | Max. [Units
. . Power supply voltage |vdd-vss| 25°C 45 - 55 \V
4 CLt | Display data input clock
Top N|W|INIW|N|W| V
5 CL2 | Display datainput clock 20°C | — [1a3] — [1a7| = [154] Vv
, o _ _ _
6 NC | Noconnection LCD operation voltage| Vop |0 (o7} =02 = jro7— | V
P m 25°C 8.9(13.2[ 9.4 (136 99 (14 | V
T Vdd owersuppy() 50°C |se6|— |91| —|96| —| V
8 Vss | Power supply(GND) 70°C | — |12 | — |124] — |128] V
9 Vee Negatwe voltage output LCM current consumption (No B/L)|  |dd Vdd=5V — 2.5 — mA
: Backlight current consumption LED/edge| VBIL=3.5V — 80 — mA
10 Vo | Contrast Adjust LED/array|vB/=42v| — | 650 | — |mA
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RG 240128-A

OUTLINE DIMENSION & BLOCK DIAGRAM
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MECHANICAL SPECIFICATION
Overall Size 144.0 x 104.0 Module H2 / H1
View Area 114.0 x 64.0 W /O B/L 5.2/9.8
Dot Size 0.40 x 0.40 EL B/L 5.2/9.8
Dot Pitch 0.45 x 0.45 LED / CCFL B/L 9.2/13.8
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pin no. Symbol Function Item \?(;/g"l\t;0| CO;;;E:OI"I Min. Ma())( UI’UtS
1 Vss Power supply(GND) Suppl.y.for logic voltage -Vss . -0.3 7.
> Vad P e LCD driving supply voltage| Vdd-Vee | 25°C 0 22.0 Y,
owersupp.y( ) Input voltage Vin 25°C -0.3 Vdd+0.3| V
3 Vo | Contrast Adjust ELECTRICAL CHARACTERISTICS
4 C/D Command/ data select Item Symbol |Condition| Min. | Typical| Max. |Units
5 RD Data read Power supply voltage |Vdd-Vss| 25°C 4.5 - 5.5 \Y
6 WR Data write Top |[N|{W|N[W|N|W| V
7-14 | DB0-DB7 | Data bus line -20°C | — |188| — [19.8] — [208| V
(o]
15 CE Chip enable LCD operation voltage| Vop OOC :12: 17_2 :z; 1;1 :2; |V
16 | RST | Reset 20C [uiyrefeapeeapel v
17 Vi Negative output S0C fool- Az oo | V
ee g p 70°C — [16.1| — [16.9| — [17.7| V
18 MD2 Select number of columns LCM current consumption (No B/L)|  |dd Vdd=5V — 35 50 mA
19 FS1 Font selection LED/edge|VB/L=3.5V | — 120 - mA
. Backlight current consumption
20 NC No connection LED/array|VB/L=4.2V - 900 - mA
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RG 240128-B

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 144.0 x 104.0 Module H2 / H1
View Area 114.0 x 64.0 W /O B/L 5.2/9.8
Dot Size 0.40 x 0.40 EL B/L 5.2/9.8
Dot Pitch 0.45x0.45 LED / CCFL B/L 9.2/13.8
PIN ASSIGNMENT ABSOLUTE MAXIMQM RATING -
ltem Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7 \Y
1 Vo Contrast Adjust LCD driving supply voltage| Vdd-Vee | 25°C 0 22.0 \Y;
2 Vee Negative voltage output Input voltage Vin 25°C -0.3  |vdd+0.3| V
3 DBO Data bus line ELECTRICAL CHARACTERISTICS
4 DB Data bus line Item Symbol |Condition| Min. |Typical | Max.|Units
5 DB2 Data bus line Power supply voltage |vdd-Vss| 25°C 4.5 - 55 | V
6 DB3 Data bus line Top NW[NW|N|W| V
7 M Alternation control signal -20°C | — |18.8| — [19.8] — |208| V
8 O — - —_
Vss Power supply(GND) LCD operation voltage| Vop 0°C 12.5 13.1 13.7 \Y%
9 Vdd Power supply(+) 25°C  |11.7[17.2|12.3|18.1|12.9|19.1| V
10 CL2 Dispaly data input colock 50°C [109| — [11.4| — |110| — | V
1" CL1 Dispaly data input colock 70°C — |16.1| — |16.9] — [17.7] V
12 FRM Shift direction select LCM current consumption (No B/L)|  |dd Vdd=5V — 7 _ mA
13 DISPOFF | Column output control LED/edge| VB/L=3.5V | — 120 - mA
Backlight current consumption
14 FG Frame ground LED/array| VB/IL=4.2V | — 900 - mA
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@ O KAYA RG240160-B

« »» =22 « OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £0.3mm SCALE:20/1
MECHNICAL SPECIFICATION
Overall Size 74.6 x 54.9 mm Module H2 /H1
View Area 67.6 x 47.5 mm W/O BIL 2.9/5.0
Dot Size 0.225 x 0.225 mm EL B/L 3.2/7.0
Dot Pitch 0.24 x 0.24 mm LED B/L -/-
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
PinNo.| Symbol Function Item Symbol Condition | Min. Max. |Units
1 | CL2(SCP) |Data shift pulse Supply for logic voltage Voo-Vss 25°C -0.3 70 |V
2 CLL(LP) |Data latch pulse LCD driving supply voltage Voo-Vee 25°C -0.3 300 |V
3 FLM |Scan start-up signal Input Voltage Vin 25°C 0.3 |Vvdd+0.3] V
4 M Frame reverse signal(Alternate signal) ELECTRICAL CHARACTERISTICS
> bo Data deplay Item Symbol | Condition | Min. | Typical | Max. [Units
6 D1 |Data display Power supply voliage | Voo-Viss | 25°C | 45 | 50 | 55 | V
7 D2 Data display Tor NIWINTWINTW vV
3 D3 Data display -20°C - -] - 215 - | - |V
9 Vee Power supply voltage for LCD(+V) 0°C 01l - 20'7 13l v
10 Voo [Power supply voltage for logic LCD operation voltage Vor 2550 - 19l6 - 19l6 - 20'2 v
U ,;/EE go”"dbl - 50°C | - |186] - |18.7] - |193] V
% VELG [P it ;si eEL 70C | - |- | -J177] - [ -]V
= VEL POWer SLII:)ply fOr El_(;) LCM current consumption (No BI/L) loo Voo=5V - 03 - mA
14 ower supply for EL(+) P lee Voo=5V - 3.0 - mA
Backlight current consumption EL Vor=5V - 40.0 - mA
REMARK

LCD option: STN, FSTN
Backlight Option: EL backlight feature, other specs not available on catalog is under request.



< OKAYA

« »» =22 « OUTLINE DIMENSION & BLOCK DIAGRAM

RG240160-C-Al
B

(P1.0X3)
(36.3) 5.0 hpui
N 4 . 0.3£0.1 :
2.5 S .
2-R0.5—| EEU'
@@SE (20.0) || Kjg 125420
e8I | e T (3.0 @ N
— 1l =
_ : _ ] LS o
P T 1 L
L e RISy
&l 1] V\Ewmigmﬂorl | = ‘TT o
NN | | ™
=201 1 2 D Py
s3cey ; 240160 Dots ; T X1
~ grg.: : EH Hi ANl - JTE
T ] | oo BOTTOM | ‘ 6.0£2.0 4.0£17.
e - 2.0Max
|
m%’g%; 52765i805§|_$/DPA/<;A)—> 11035(%?; NOTE:[// JTAPE AREA = (10.0)
(7.7) 62.2(T/P:V/A)y—— -l
(5.0y~—=———67.6(LCD:V/A}—— = 5.0Max 0225
TaEEs 1.0Max 0.015~—
38.8——— 1 |
\u ht)u')
| &y
Dgéti.ggg " | COM. DRIVER s LCD PANEL | so
FLM,LP,CP 3 2 2 5 240 LCD DOTS
Vdd,Vss,VGND— 1 | SEG. DRIVER
V2~ V5— 6 TOUCH PANEL:
Voo | “#—|POWER CIRCUIT 8 § AN N0 SIGNAL
BOTTOM 1 |BOTTOM
'—TE&I TOUCH PANEL 2 | LEFT
RIGHT 3 | TOP
EL1 ‘ BACKLIGHT 4 | RIGHT
EL |
MECHNICAL SPECIFICATION
Overall Size 74.6 x 54.9 mm Module H2 /H1
View Area 67.6 x47.5mm W/O B/L 29/5.0
Dot Size 0.225 x 0.225 mm EL B/L 32170
Dot Pitch 0.24 x0.24 mm LED BIL -/-
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
PinNo.| Symbol Function Item Symbol Condition | Min. Max. |Units
1 V5 Bias voltage for non-select com.driver Supply for logic voltage Voo-Vss 25°C -0.3 7.0 V
2 V2 Bias voltage for non-select com.driver LCD driving supply voltage Voo-Vee 25°C 0.3 300 |V
3 VEee Power supply voltage for LCD(+V) Input Voltage VN 25°C -0.3 |vdd+0.3| V
4 | Voo |Power supply voltage for logic ELECTRICAL CHARACTERISTICS
5 | FRAME |Scan start-up signal ltem Symbol | Condition | Min. | Typical | Max. |Units
6 | Vew |Ground Power supply voltage | Voo-Vss | 25°C | 27 | 50 | 55 | V
7 LOAD  |Data latch pulse Tor NIWINTWINTWI VvV
8 Vss  |Ground _ _ -20°C 202] - |205] - |208] V
9 DF Frame reverse signal(Alternate signal) 0°C _ _ IRV,
10 | /D.OFF [H:Displayon L: Display off LCD operation voltage Vor 25°C 18.2 185 188l Vv
1 CP Data shift pulse 50°C _ _ v
12 V4 Bias voltage for none-select(seg.driver) 70°C 162 - 1165 168 V
13 V3 Bias voltage for none-select(seg.driver) lob Voo=5V 03 mA
14~17 | DB3~DB0 |Data bus LCM current consumption (No BI/L) . Voo=5V 30 mA
18 NC None connection Backlight current consumption EL Vor=5V 40.0 mA
REMARK

LCD option: STN, FSTN
Backlight Option: EL backlight feature, other specs not available on catalog is under request.




RG 320240-C OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified +0.3mm
MECHANICAL SPECIFICATION
Overall Size 143.0 x 96.8 Module H2 / H1
View Area 105.0 x 80.0 W /O B/L 5.9/10.1
Dot Size 0.27 x 0.27 EL B/L 5.9/101
Dot Pitch 0.30 x0.30 LED / CCFL B/L 8.0/11.7
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
) S ) Item Symbol |Condition| Min. Max. |Units
Pin no. ymbol Function Supply for logic voltage | Vdd-Vss 25°C -0.3 7.0 \%
1 FLM | Shift direction select LCD driving supply voltage| Vdd-Vee | 25°C 0 35.0 V
2 M | Synchronous signal input Input voltage Vin 25°C | -0.3 |vdd+0.3] V
3 | CL1 | Display data input clock ELECTRICAL CHARACTERISTICS .
. - Item Symbol [Condition| Min. |Typical | Max. [Units
4 CL2 Display data input clock Power supply voltage |vdd-Vss| 25°C 45 — 55 | V
5 D-OFF | Column output control Top |[N|W|N|W|[N|W|V
6-9 | DB0-DR3 | Data bus line -20:0 — |26.9| — |28.4| — |20.9] V
. 0°C 255 — | 27| — |285]| — | V
LCD t It V
10 vdd Power SUpply(+) operation voltage P 25°C  |23.5|24.4| 25 |25.9|26.5|27.4] V
11 Vss Power supply(GND) 50°C | 21| — |o28| — | 24| = | Vv
12 Vee | Negative voltage input 70°C | — |22 | —|235] — [25| V
X current consumption (No ldd = — 7 -
13 | Vo | ContrastAdjust oM curent consumplon Mo 21 vdd=5V mA
) _ |LED/edge|VB/L=4.2v — 180 - mA
14 FG Frame ground Backlight current consumption LED/white| VB/L=3.5V — 120 — mA
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RG 320240-D

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 148.02 x 120.24 Module H2 / H1
View Area 120.14 x 92.14 W /O B/L -/ -
Dot Size 0.33x0.33 EL B/L -/ -
Dot Pitch 0.36 x 0.36 LED CCFL B/L 10.5/20.3
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
. . Item Symbol |Condition| Min. Max. |Units
Pinno.| _Symbol 5 FUTC“C;ED Supply for logic voltage | Vdd-Vss | 25°C -0.3 7.0 \%
1 Vss | Power supply(GND) LCD driving supply voltage| Vdd-Vee | 25°C 0 350 | V
2 Vdd Power supply(+) Input voltage Vin 25°C -0.3  |vdd+0.3| V
3 Vi Contrast Adjust ELECTRICAL CHARACTERISTICS
4 RD Data Read Item Symbol |Condition| Min. | Typical| Max. |Units
. Power supply voltage |vdd-Vss| 25°C 4.5 — 5.5 \%
)
WR Data Write Top [N WINTWINIW]| Vv
6 Ao Command / Data select 200C |- =1=-Tv
7~14 | DBO~DB7 | Data bus line o —| - S [
- LCD operation voltage| Vop 0 OC 204 v
15 CS Chip select 25°C || -8 - |- |- | V
16 | RST | Reset 50°C |- |- |2 -] - |-|V
, , 70°C | —|-|-|-|-|-] V
17 Vee Negatlve VOltage InpUt LCM current consumption (No B/L)|  |dd Vdd=5V — 50 - mA
18 FG Frame Ground Backliaht . . LED/edge|VB/L=4.2V — 200 - mA
19120 NC No Connection A e O | ED/white| vBIL=3.5V | — 160 - mA
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RG 320240-E OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 153.2 x 96.0 Module H2 / H1
View Area 105.0 x 80.0 W /O B/L -/ -
Dot Size 0.27 x 0.27 EL B/L -/ =
Dot Pitch 0.30 x0.30 LED / CCFL B/L 10.5/20.3
PIN ASSIGNMENT ABSOLUTE MAX/I\./I'UM RAT/NG :
ltem Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 +7.0 V
1 FLM Shift direction select LCD driving supply voltage| Vdd-Vee | 25°C 0 +35.0 \V/
2 M Synchronous signal input Input Voltage Vin 25°C -0.3 |vdd-0.3| V
3 CL1 Display data input clock ELECTRICAL CHARACTERISTICS
4 CL2 Display data input clock Item Symbol [Condition| Min. |Typical | Max.|Units
5 D-OFF | Column output control Power Supply Voltage |vdd-Vss| 25°C 45 - 5.5 \Y/
6 DBO Data bus line Top N|W|N|W|N|W| V
7 DB1 Data bus line -20°C | — |269| — |284| — |209| V
8 - ) _ _ _
DB2 Data bus I!ne LCD operation voltage| Vop 0°C 255 27 28.5 \Vj
9 DB3 Data bus line 25°C  |23.5|24.4| 25 |25.9|28.5|27.4] V
10 Vdd Power supply(+) 50°C |21 |— |225| — | 24| = | V
11 Vss Power supply(GND) 70°C | — |22 | —|235| — | 25| V
12 Vee Negative voltage input LCM current consumption (No B/L)|  |dd Vdd=5V — 4 7 mA
13 Vo Contrast Adjust _ ~ |LED/edge|VB/L=4.2V — 180 — mA
Backlight current consumption
14 FG Frame ground LED/white| VB/L=3.5V — 120 — mA
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RG 320240-F OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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FLM —
4 }4
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BL2 | BACKLIGHT |

The tolerance unless classified £ 0.3mm

MECHANICAL SPECIFICATION
Overall Size 167.1 x 109.0 Module H2 / H1
View Area 122.0 x 92.0 W /O BIL -/ -
Dot Size 0.33x0.33 EL B/L -/ -
Dot Pitch 0.36 x 0.36 CCFL B/L 6.9/9.5
PIN ASSIGNMENT ABSOLUTE MAXIMQM RATING :
ltem Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7.0 \Y
1 DBO Data bus line LCD driving supply voltage| Vdd-Vee | 25°C 0 35.0 \Y
2 DB1 | Data busline Input Voltage Vin 25°C -0.3  |vdd-0.3| V
3 DB2 Data bus line ELECTRICAL CHARACTERISTICS
4 DB3 Data bus line Item Symbol [Condition| Min. |Typical | Max. [Units
5 D-OFF | Column output control Power Supply Voltage |vdd-vss| 25°C 45 - 5.5 \Y
6 FLM Shift direction select Top NIW[NW|N|W| V
7 N.C No connection -20°C —| == ==V
8 CL Clock s!gnal input LCD operation voltage| Vop 0°C |-|-l=-l-|-|-|V
9 CL2 Clock signal intput 250C | — | —|— |25 - |- | V
10 Vdd Power supply (+) 50°C | —|[—-|—-|—-|-|-|V
1" Vss Power supply (GND) 70°C —| = | =205 = | =| V
12 Vee N.V. input LCM current consumption (No B/L)|  |dd Vdd=5V — 3.5 7 mA
13 Vo Contrast adeSt Backlight current consumption LED/edge| VB/L=4.2V — — — mA
14 FGND | Frame ground LED/array|VB/L=42V | — - — mA
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RG 320240-G OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM
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s BACKLIGHT
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The tolerance unless classified £ 0.3mm

MECHANICAL SPECIFICATION
Overall Size 139.0 x 120.0 Module H2 / H1
View Area 103.0 x 79.0 W /O B/L -/ -
Dot Size 0.27 x 0.27 EL B/L -/ -
Dot Pitch 0.30 x 0.30 CCFL B/L 7.8/11.5
PIN ASSIGNMENT ABSOLUTE MAXII\{I.UM RATING :
Item Symbol |Condition| Min. Max. |Units
Pinno.| Symbol Function Supply for logic voltage | Vdd-Vss | 25°C -0.3 7.0 \Y
1 FLM Shift direction select LCD driving supply voltage| Vdd-Vee | 25°C 0 35.0 \Y
2 cL1 Colck signal input Input voltage Vin 25°C -0.3 |vdd+0.3| V
3 CL2 Colck signal input ELECTRICAL CHARACTERISTICS
4 M Command / Data select ltem Symbol |Condition| Min. | Typical | Max. |Units
5 Vo Contrast adjust Power supply voltage |vdd-Vss| 25°C 45 - 55 \%
6 Vdd Power supply (+) Top N[{WIN|W|N|W| V
7 Vss Power supply (GND) 20°C |[—|—-|—-|-|-|—-|V
8 Vee Negtive voltage output ) 0°cC — | —=ls|— 312/ - | V
3 D80 Da?a " ”neg P LCD operation voltage| Vop 255C looal — a1 | —lasal = v
10 DB1 Data bus line 50°C |88 —|20|—|—|—=| V
1 DB2 Data bus line 70°C =]l =|=]=]1=]V
12 DB3 Data bus line LCM current consumption (No B/L)|  |dd Vdd=5V — 3.5 7 mA
13 | DISPOFF | Clumn output control ) ~ |LED/edge|VB/L=42V | — - - mA
- Backlight current consumption
14 N.C. No connection LED/array|VB/L=42V | — - — mA
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RG 320240-H OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM

LK A ﬂ
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il AT T
B | i ! | .
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s i
3.1 84.4 o
15 87.6 15
M,CL1,CL2 3 2 SEG. DRIVER x 4 0.02
_— 2 &
A — - 2 320 o /J
L — 4
s MODULATION CIRCUIT | “={COM. DRIVER x3}24%~]  LcDPANEL | g
FLM . 4
BIAS =
P i BACKLIGHT \
The tolerance unless classified £ 0.3mm
MECHANICAL SPECIFICATION
Overall Size 92.0x71.7 Module H2 / H1
View Area 78.78 x 59.58 W /O B/L -/ -
Dot Size 0.22x0.22 EL B/L 2.7/4.9
Dot Pitch 0.24 x0.24 LED B/L 9.5/11.5
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
Pinno.| Symbol Function Iltem Symbol |Condition| Min. Max. |Units
1 FLM Shift direction select Supply for logic voltage | Vdd-Vss | 25°C -0.3 7.0 \
2 M Altemation Control signal LCD driving supply voltage| Vdd-Vee | 25°C -0.3 45.0 \%
3 CL1 Display data input clock Input voltage Vin 25°C -0.3 |VvVdd+0.3| V
4 | CLz | Display datainput clock ELECTRICAL CHARACTERISTICS
S D-OFF | Display ejable Item Symbol [Condition| Min. | Typical | Max. |Units
6 DBO Data bus line Power supply voltage |vdd-vss| 25°C 2.5 - 55 | V
7 DB1 Data bus line Top NIWINTWINTW] v
8 DB2 Data bus line 205G T - v
9 DB3 Data bus line 0°C ) P 20|
10 Vdd Power supply(+5V) LCD operation voltage| Vop 2590 22; — 286~ 124
11 Vss Power supply(GND) s0oc 1= : 27| = 1283 V
12 | Ad-H | Contrast adjust (1) . 201 |2r7| — |224] V
13 Adi-L | Contrast adjust (2) 70C |—-|-|-]=|=|=]V
14 NC/EL-EN | No connection / EL-enable LCM current consumption (No B/L)|  |ldd Vdd=5V — 13 - mA
15 A Power SUpply for LED B/L (+) Backlight current consumption LED/edge| VB/L=4.2V — 70 — mA
16 K Power supply for LED B/L (-) LED/array|VB/L=4.2V - - - mA
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86.0

RG320240-M
B

« »» » 2 « OUTLINE DIMENSION & BLOCK DIAGRAM
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o ca [ < Vss—=1 |M moouLaTion circurt] o} COM. DRIVERX2 A= LCD PANEL |
S;g};_-._-— ———————————————————————————— © FRAME—] I,
I_:‘:_9§§ 3.,3:.::,_-__ [\e, E 7 : .
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f < 33 [ 1
_______________________________________ <A
=] i em== i
s T
5 2| o CON1
1 e 8 |1 14
1=% 6.2 18.75==——(35.0)—=—65.0+5.0—
(P1.25X13)
~ T
MECHNICAL SPECIFICATION
Overall Size 167.0 x 111.0 mm Module H2 / H1
View Area 120.2 x 90.0 mm W/O BIL -/-
Dot Size 0.345 x 0.345 mm EL B/L -/-
Dot Pitch 0.360 x 0.360 mm CCFL BIL -/7.5mm
PIN ASSIGNMENT ABSOLUTE MAXIMUM RATING
PinNo.| Symbol Function ltem Symbol | Condition | Min. Max. |Units
1 DBO  |Data input Supply for logic voltage Vop-Vss 25°C 4.75 525 |V
2 DB1  |Datainput LCD driving supply voltage Voo-Vee 25°C 22.0 234 |V
3 DB2  |Datainput Input Voltage Vin 25°C 04 |Vdd+0.3| V
4 | DB3 _|Datainpu ELECTRICAL CHARACTERISTICS
5 | IDISPOFF |Driver on(H)loff(L) enable ltem Symbol | Condition | Min. | Typical | Max. |Units
6 | FRAME |Firstline mark Power supply voliage | Voo-Vss | 25°C_ | 27 | 50 | 55 | V
7 NC No connection Tor NIWINITWINTWI VvV
8 LOAD |Input data latch signal 20°C 235 24.0 45| V
9 CP___|Data input shift signal LCD operation voltage Vor 0°C - - -l v
10 Voo |Logic power supply (Voo=5v) 25°C 225 - [230] - [235] v
1 Vss Groun.d 50°C _ _ v
12 VEE Negative vqltage 70°C 205! - 210l - |215] v
13 Vo Contrast adjust oo Voo=5V 10 20 | mA
14 Vss Ground LCM current consumption (No B/L) . Voo=5V 10 100 mA
Backlight current consumption  |White LED| B/L=3.3V 160 mA
REMARK

LCD option: STN, FSTN
Backlight Option: CCFL, white LED backlight




DIGITAL TOUCH PANEL . OMYA

OUTLINE DIMENSION & BLOCK DIAGRAM

*For RG 240128-A/B

95.0+£0.3 131.0MAX
10.0 114.0(V 1 A)
1.5 e . 13.03 107.95(A /A .
v
I x
<
T L.
l\_’ R1C1 R1C10
(Flex Thickness) §7 % | m—m—=—
403 5 PIN1 2 —
L= — <<y
o | | ==
T Se T T T 825
T ohnied — 23 e
PIN 16 ©
d e | | ——
4 L
CN) R5C1 R5C10
10.08 0.8 Q2
TOUCH PANEL PIN LAYOUT @
PIN NO.| SIGNAL [PIN NO.| SIGNAL
1 ]coL5| 9 |ROW4
2 |coL4| 10 [ROWS
3 |coL3| 11 |coLe
4 |coL2| 12 |coL7
5 | CoL1| 13 |coLs
6 |ROW1| 14 |coL9
7 |ROW2| 15 |COL10
8 [ROW3| 12 |DUMMY]
*For RG 320240-C/E
KEY LAYOUT
126.0
—19.7 95.6 10.7
PITCH9.6 x 9=86.4-
1.5 9.2
Swo1 SW10
(Flex Thickness) T
0.3 ©
T,
B 3753
|8
e
ﬁ E
120.0£0.5—
Sws1 SW60
105.0(V/A]
TRANSPARENT SW PIN LAYOUT 5-00/1R) 6.0 fi-
NO. |[SYMBOL| NO. |[SYMBOL
1 |DUMMY | 11 R4
2 |DUMMY | 12 R5 KEY MATRIX
3 C10 13 R6
4 c9 14 c1 C1 Cc2 C3 C4 C5 C6 c7 c8 ca c10
5 cs 15 c2 R1 | SWO1|SW02 |SWO03|SW04 | SWO5|SW06 |SWO7 |SWD8| SW0O9|SW10
6 c7 16 c3 R2 | SW11|SW12|SW13|SW14|SW15|SW16|SW17|SW18|SW19|SW20
7 Ccé 17 C4 R3 | SW21|SW22 |SW23 |SW24|SW25| SW26 | SW27 | SW28| SW29|SW30
8 R1 18 Cc5 R4 | SW31|SW32 |SW33|SW34 | SW35| SW36|SW37 | SW38| SW39| SW40
9 R2 19 |DUMMY RS | SW41|SW42 |SW43 |SW44 | SW45| SW46 | SW47 | SW48| SW49|SW50
10 R3 20 |DUMMY R6 | SW51|SW52 | SW53 |SW54| SW55| SW56 | SW57 | SW58| SW59|SW60

The tolerance unless classified +0.2mm
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ANALOG TOUCH PANEL

OUTLINE DIMENSION & BLOCK DIAGRAM

*For RG 320240-H

¢For RG 320240-D

1.4

2.6

EIEIERE]

(PIN)

& OKAYA

The tolerance unless classified £ 0.2mm
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RE1601-001 «) OKAYA
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DETAIL A
SCALE: 2%

Features:

Duty ration: 1/16

LCD option: TN

Backlight option: None (-/2.7)
Controller IC: S6A0072X

. PinAssignment M Absolute Moximum Rating |

1 VsS Ground Item \2/3130I Coznsdition Min. Max. Units
ly for logic volt -Vss X -0.
5 Vad Power supply (+) Supp.y. or logic voltage OC 0.3 7 \
- LCD driving supply voltage| Vdd-Vee = 25°C -0.3 13 \%
3 Vo Contrast Adjust Input voltage Vi 550 03 Jadeoal v
‘ RS Register select signal €lectrical Characteristics
5 RW Data read/ write Item Symbol Condition| Min. Typical ~Max. Units
6 E Enable signal Power supply voltage |Vdd-Vss| 25°C 2.7 - 45 |V
7 DBO Data bus Top 'N W/ NW|/N W Vv
8 DB1 Data bus -20°C - - === =1V
9 DB2 | Databus LCD operation voltage Vop 209 il Ml Ml Bl Bl Wl B4
10 DB3 | Databus 5C - 137 - -V
50°C - - === =]V
11 DB4 Data bus o0 — T Ny
12 DB5 Data bus LCM current consumption (No B/L)  |dd Vdd=5.0V — 1.2 — mA
13 DB6 Data bus Backiioht current consumotion | -E2/edge VBIL=42V | — - - mA
ackli urrent consu on
14 DB7 Data bus o P LED/array | VB/L=4.2V - - - mA




RE1602-001

68.0+0.2 1.0+0
55 V.A(63.0) 2.740.2 -
oy 5895 AA(PITCH 3.55X15+2.96=56.21) z 10400 | S
ol B (34.0) S 11400 || 2 2'39'25
)
e I | 0.56
[ j Ly o
el o 3 ]
NEESIE | B 2 nlsg
Ty=-s 1 L A
o o s}
' H
[ NRRNRRRNRRNRRN TS 7 ONNA VIR
2 sy N }
™~ 22 AR ; \\\\\\\\n\\\i\\\\s\\\@ TAPE IC_NT7603
! " SILICON LLTTT]
HEAT SEAL
e
3
S
b
CONDUCTIVE SIDE
0.7+0.1 || || |0.3¢o.1 - STIFFENER
1.04£0.3 e _I b 0.340.05 NOTE:
S © e 1) \IEWING DIRECTION (6H) %
(29.9) 15.0£0.3 N 2) £ PITCH 1.0X13=13.0£0.2
Features:
Duty ratio: 1/16 Address code:
LCD option: TN, STN Display positon | 1 | 2 |3 | 4|5 |6 |7 |8|9 10|11 12|13|14| 15|16
Backlight option(H2/H1mm): none(-/2.8) Address line 1 | 00| 01/02]03|04|05| 06|07 |08|09 0A|0B|0C| 0D| OE OF
Contvoller IC: NT7603 Address line 2 | 40 | 41|42 |43 |44 | 45| 46| 47 | 48|49 | 4A |4B |4C | 4D| 4E |4F

solute Maximum Rating

Item Symbol |Condition| Min. Max. | Units
Pinno.| Symbol | Function Supply for logic voltage 'VDD-VSS| 25°C -0.3 7.0 \Y
1 VSS Power supply (GNP) LCD driving supply voltage VDD-VEE| 25°C 3.0 VDD V
2 VO Contrast Adjustment Input Voltage VIN 25°C -0.3 +0.3 V
3 | VDD | Powersupply (+)
4 RS Register select signal ltem Symbol Condition| Min. |Typical| Max. Units
5 R/W Read/write selection Power supply voltage VDD-VSS 25°C 475 | 5.0 525 V
6 E Enable signal Top N W NWNW v
7 DBO Data bus 20°C |- -~ -~/ - -/-V
8 DB1 Data bus LCD operation voltage VOP 0°C -l- -l -1V
9 DB2 Data bus 25°C - 143 - 145 - 47 v
10 DB3 Data bus 50°C -l -l - -V
11 DB4 Data bus 70°C i e "/
12 DB5 Data bus LCM current consumption (No B/L) | Idd | Vdd=5V - 0.5 1.5 | mA
13 DB6 Data bus LED/edge | VB/L=4.2V - - - mA
14 DB7 Data bus Backlight current consumption LED/array VB/L=4.2V _ R R mA




RE10264-001 <) OKAYA

34.0£0.2 1.0+0 1.940.2

- 1.75 V.A(30.5) 0.7+0.07
o

L o)s24 AA(PITCH 0.27X101+0.25=27.52) | 0.7+0.07
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)
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SCALE: 10X
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DETAIL B

| j‘ SILICON. 7\
| \
| | TAPE
L J
2.7 6.4 3.2 1.2 .
T
% COMPONENT
5 5| s
- #1.4+0.05 T
(b)) S Au_PLATING
s S
: o o
! | S 0.6+0.05 “
W 0.6+0.05
0.71£0.3 P1.2x13=16,6
1.5 14.0+0.1
(8.5) 17.0+0.3
Features:
Resolution: 102S5*64C Dots
Duty ratio: 1/65
LCD Option: FSTN
Backlight option (H2/H1): None(-/1.9)
Controller IC: ST7565S
Serial interface
Built-in components
Pin Assignment
. . Item Symbol |Condition| Min. Max. |Units
Pin No.| Symbol | Function .
] NG No connection Supply for logic voltage |VDD-VSS| 25°C -0.3 5.0 \Y
2 NG N " LCD driving supply voltage VDD-VEE, 25°C -4.0 -13 \%
0 connection Input Voltage VIN 25°C | -0.3 |Vdd+0.3 V
3 VDD Power supply (+) : p—
7 Vs Ground €lectrical Characteristics
founc : Item Symbol Condition| Min. |Typical Max. |Units
5 | SIb | D7serial datainput Power supply voltage VDD-VSS| 25°C | - | 30 @ - |V
6 | SOLE D§sena| clock input Top |[N/W NW N[W| v
7 RS Display/ control data select 20°C | - - - - |- -]V
8 RESETB | Reset pin LeD " it 0°C R Y.
9 CS1B Chip select signal operation voltage | VOP 25°C | - 9.8/ - 10.0 - 10.2 v
10 | VSS Ground 50°C R Y
1 VSS Ground 70°C e e e Y/
12 VSS Ground LCM current consumption (No B/L) | Idd  Vdd=3.0V| - 0.5 1.3 | mA
13 | NC No connection
14 NC No connection




RE12864-001 <) OKAYA
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Features: Optional:
Resolution: 1285*64C Dots RE12864LRF-001-H-C1, with FPC cable for ZIF connector,
Duty ratio:1/64 LED backlight built-in.

LCD option: STN, FSTN
Backlight option(H2/H1mm): None(-/1.9), LED(5.0/6.0)
Controller IC:ST7565S

Pin Assignment Absolute Maximum Rating

Pinno.| Symbol |Function ltem Symbol |Condition| Min. Max. |Units
1 IRS  [Selection to voltaqg Supply for logic voltage | Vdd-Vss | 25°C -0.3 5.0 \
g ﬁgﬂ zolwetr'cor;m ter|r|n I|7a| ol data oyt || -CD driving supply voltage | Vdd-Vee | 25°C -40 | 130 | V
election to parallel/serial data inpu . 5 3
4 | C86 Swichlo 6800 or 8080 MPU interface Input Voltage —— V' - 25C - 03 __Vdd+0.3 _V
5 VR  |Contrast adjust ectrica or erls ics : _
6~10 | V1~V5 |Multi-level power supply for LCD ltem Symbol |Condition| Min. |Typical| Max. |Units
11 VRS |Power supply for LCD voltage regulator| | Power supply voltage | Vdd-Vss | 25°C 32 | 33 34 |V
12~18 | CAP |Capacitor selection to DC/DC voltage Top N W N W/ N W v
19 | VOUT |DC/DC converter 20C |- - - - - -V
20 | VSS Ground LCD operation voltage |/, °cC |- |- |-1-|-|-]lV
21 VDD  |Power supply p 050G | - 94 - 96 - 98 v
22~29 | D0~D7 |Data bus 50°C T o= T-Tv
30 RD(E) |Read enable 70°C B R R e e e B
31 |WR(R/w) |Read/write selection
32 A0 [Selection to display or control data LCM current consumption (NoBLL) | Idd  Vdd=3.3V| - 0.27 | 0.55 | A
33 | /RES |Reset . :
/ VBA=21V | - . - mA
34 1CS1 Chip selection Backlight current consumption | LED/edge 4.0
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DETAIL: A

Features:

Resolution: 1285*64C Dots

Duty ratio:1/64

LCD option: STN, FSTN

Backlight option(H2/H1mm): None(-/1.9), LED(6.5/9.7)
Controller IC:ST7565S

Optional:

RE12864LRU-004-H-P1:With PCB, dimension same as RG12864-O
RE12864URF-004-H for blue LED backlight version

FPC cable for ZIF connector available

_____________Absolute Maximum Rating |
Pin no., Symbol |Function ltem Symbol |Condition| Min. Max. | Units
1 | /CS1 Chip selection Supply for logic voltage | Vdd-Vss | 25°C -0.3 5.0 \'%

2 JRES  Reset LCD driving supply voltage  Vdd-Vee | 25°C -40 | -130 V
3 A0 Selectlop to d|spl_ay or control data Input Voltage vin 25°C 03 Vdd+0.3 V

4 | WR(R/w) |Read/write selection o D
5 RDE] Readenable
6-10 | DO~D7 | Data bus Item Symbol Condition| Min. Typical| Max. Units
11 | VDD Power supply Power supply voltage |Vdd-VSS | 25°C 3.2 3.3 3.4 \%
12~18 | VSS Ground Top N W N W/ N W v
19 | VOUT | DC/DC converter 20C - |- - -|-1-1v
20 | CAP Capacitor selection to DC/DC voltage . o S I B N N R Y/
21 VRS Power supplyfor LCD voltage reguiator | -CP operation voltage - Vop 205:30 - 98 - 100 - 102 v
22~29 | V1~V5  Multi-level power supply for LCD 50°C R R I I I R Y
30 VR Contrast adjust 20°C BN I R I R B Y
31 | C86 Switch to 6800 or 8080 MPU interface oM carert coneuretion fha BIL
32 | PIS Selection to parallel/serial data input curentconsumpton NoB) | 1dd  Vdd=38.3V - 0.5 1.3 mA
33 HPM Power. control terminal Backlight current consumption LEDXG |V BlL=4.2V = 80 - mA
34 | IRS Selection to voltage LED/Blue | VB/L=3.3V | - 80 - mA
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Features:
Resolution: 1285*64C Dots
Duty ratio: 1/65
LCD Option: FSTN
Backlight option (H2/H1): EL (-/2.2)
Controller IC: SSD1815BZ
" PinAssignment
Pin No. | Symbol Pin No Symbol Item Symbol |Condition| Min. Max. |Units
1 NC 18 VSS Supply for logic voltage | Vdd-Vss =~ 25°C -0.3 4.0 \Y
g \'\/‘I(J:D ;g Bé LCD driving supply voltage | Vdd-Vee | 25°C -12.0 -1.8 \'%
4 P/S 21 D5 Input Voltage Vin 25°C Vss-0.3 Vdd+0.3| V
5 C68/80 22 D4 €lectrical Characteristics
g gﬁg gi gg Item Symbol Condition| Min. Typical| Max. |Units
8 VL5 25 D1 Power supply voltage |Vdd-VSS | 25°C - 2.8 - \Y
9 VL4 26 DO Top N/W/ NW N W v
10 VL3 27 E/RD o -1 -] -T-
-20°C \
1 VL2 28 R/W . N
12 C2P 29 D/C LCD operation voltage Vop 0°C \4
13 C2N 30 /RES 25°C - 198 -100 - 102 v
14 CiIN 31 /CS1 50°C R e e N A ./
15 C1P 32 NC o S o T -1 -1-7T-
16 CaN 33 NC 70°C v
17 VEE LCM current consumption (No B/L) | 1dd  Vdd=2.8V - 0.23 | 0.45 mA
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Features:
Resolution: 1328*64C Dots
Duty ratio: 1/65
LCD Option: STN
Backlight option (H2/H1): None (-/2.0)
Controller IC: ST7565S8
Pin Assignment solute Maximum Rating
Pin No Svmbol Pin No Svmbol ltem Symbol |Condition| Min. Max. |Units
1 : /CyS1 15 : VéS Supply for logic voltage | Vdd-Vss | 25°C -0.3 5.0 \%
2 /RES 16 VOUT LCD driving supply voltage Vdd-Vee | 25°C -13.0 +0.3 \Y
3 AO 17 CAP3- Input voltage Vin 25°C -0.3  |Vdd+0.3| V
4 /WR 18 CAP1+ €lectrical Characteristics
5 /RD 19 CAP1- Item Symbol |Condition| Min. | Typical | Max. Units
6 DO 20 CAP2- Power supply voltage |Vvdd-Vss| 25°C 31 | 83| 35 | v
7 D1 21 CAP2+ Top N W NWI N W| v
8 D2 22 CAP4- 20C - - |- |-~V
9 D3 23 Vi OSSR I I R R B R
10 D4 24 V2 LCD operation voltage| Vop
o D5 25 V3 25°C — 1885 — |9.0| — 9.15] Vv
12 D6 26 V4 ¢ - -l-l=- ==V
13 D7 27 V5 0C | —l-l=-l=|=]l=-]V
14 VDD 28 VR LCM current consumption (No B/L)|  |dd Vdd=3.3V - 1.1 1.65 | mA
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Features:

Resolution: 160S*160C Dots
Duty ratio: 1/160

LCD option: FSTN
Backlight option(H2/H1mm): None(-/1.9)

Pin Assignment solute Maximum Rating

Pin No.| Symbol |Function ltem Symbol |Condition| Min. Max. Units
1~3 | VOR\V12R V43R Bias power supply for LCD drive voltage Supply for logic voltage | Vdd-Vss = 25°C -0.3 7.0 \Y
4 VSS  |Ground LCD driving supply voltage | V5-Vss 25°C -0.3 +30.0 Vv
5 MD  |Mode selection Input Voltage VIN 25°C -0.3 Vpbp+0.3 V
6 FR_ACsignalinput for LCD drive waveform
7 El01  |Input/output for chip selection ltem Symbol |Condition Min. Typical Max. Units
8 LP Latch pulse input for display data Power supply voltage | Vdg-Vss 25°C 2.7 3.0 5.5 \%
9 | DISPOFF |Control input for output of non-select Top N|W/NWN W v
10 XCK  |Clock input for taking display data 20°C |- |- | -206 - -V
11~18 = DI7~DI0 Display data input LCD operation voltage = Vop 0°C Sl - -V
19 EIO2 |Input/output selection 25°C - -1 -190 - | -V
20 S/C Segment/common mode selection 50°C Sl - -V
21 VDD  |Logic power supply 70°C - - =170 - | -V
22 L/R Input selection to reading direction LCM current consumption (No BIL) ldd Vdd=3.0V - 0.1 - mA
23 VSS  |Ground lee |Vee=19.0V - 4.0 - mA
24~26 | V43LV12LVOL | Bias power supply for LCD drive voltage Backlight current consumption - - - - - mA
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Features: Optional:
Resolution: 160S*160C Dots TDF film version available
Duty ratio: 1/160 The icon of membrane can be modified by requested

LCD option: FSTN

Backlight option(H2/H1mm): EL(6.5/10.2 )
PDA Solution

EL Driver IC built-in

Touch panel built-in

Pin Assignment solute Maximum Rating

Pin No.| Symbol | Function ltem Symbol |Condition| Min. Max. |Units

1 Vss | Power supply (0V) Supply for logic voltage | Vdd-Vss | 25°C -0.3 7.0 v
2 FLM | Frame pulse LCD driving supply voltage | Vee-Vss | 25°C -0.3 30.0 \
3 | CLI(LP) |Line pulse Input Voltage VIN 25°C -0.3  |Vdd+0.3| V
4 |CL2(SCP)| Shift clock €l ical Ch S
5 M Frame reverse signal (Alternate signal) ectrica aracteristics .
6 VDD | Power supply voltage for logic. Item Symbol Condition| Min. |Typical Max. |Units
7 BLE | Backlight ON/OFF control, HIGH enable. Power supply voltage |Vdd-Vss | 25°C 2.7 3.0 3.3 \%
8 VEE | Power supply voltage for LCD (+V) Top N|W|N W/ N|W v
9 D3 Data Display o - |- |- 206 - | -

! -20°C - \'
10 D2 Data Display o N Y
11 D1 Data Display LCD operation voltage | VOP 0°C
12 DO | Data Display 25°C |- |- -0 - -1V
13 TP_L | Touch Panel Pin Qutput Left 50°C S I e R i B O
14 le_g Touch Panel Pin Output Up 70°C - - -f70 - -V
5 _R | Touch Panel Pin Qutput Right i Idd = - -
16 TP_D | Touch Panel Pin Output Down LCM current consumption Vad=3V 20 mA
17 VSS | Power supply (0V) twith:EL BAL) lee [Vee=19.0V| - 1.0 . mA
18 VSS | Power supply (OV) Backlight current consumption EL - - - - mA
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Features: Optional:
Resolution: 160S*160C Dots Touch panel version available

Duty ratio: 1/160

LCD option: FSTN

Backlight option(H2/H1mm): EL(3.4/7.0)

Controller IC: S1D13305

EL Driver IC built-in

DC-DC converter and temperature compensation circuit built-in

Pin Assignment solute Maximum Rating

Pin No.| Symbol | Function Iltem Symbol |Condition| Min. Max. |Units
1 RST | Controller reset Supply for logic voltage | Vdd-Vss | 25°C -0.3 7.0 \4
2 /RD | This signal acts as the active-LOW read strobe. LCD driving supply voliage | Vee-Vss 25°C -03 0.0 v
3 /WR | This signal acts as the active-LOW write strabe. Input Voltage VIN 25°C 0.3 _VDD+0.5_V
4 /CS | Chip enable for the module
- ~ Data bus (DB0=LSB, DB7=MSB)
14 Vdd | Power supply for logic (+5V) -;—SEC 'jl V_V 'tl 2\(/)\.16 ljj V_V x
15 VSS | Signal ground (GND) ) 0°C Y
16 Adj1 The pin for the contrast setted by customer LCD operation voltage | VOP 25°C - | -1 -190 - -V
17 Adj2 | The pin for the contrast setted by customer 50°C Y
18 BLE | H: EL Enable L: EL Disable 70°C - - =170/ - | - |V
19 VEL | Power supply for EL (+) LCM current consumption (No B/L) | ldd | Vdd=5V - 20 - mA
20 VELG | Power supply for EL (-) Backlight current consumption EL VEL=5V - 40.0 - mA
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Features:

Resolution: 160S*240C Dots

Duty ratio: 1/240
LCD option: FSTN

Backlight option(H2/H1mm): EL(-/3.8)

Touch panel built-in
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45Max

solute Maximum Rating

LCD Moduie LCD Moduie ltem Symbol |Condition| Min. Max. |Units
Pin No. Symbol Pin No. Symbol Supply for logic voltage | Vdd-Vss 25°C -0.3 7.0 \"
; m ;g 8ENE’B LCD driving supply voltage | Vee-Vss | 25°C -0.3 30.0 | V
3 VO 21 GND Input Voltage VIN 25°C -0.3 | Vdd+0.3| V
4 VDD 22 VELA €lectrical Characteristics
5 FRM Item Symbol Condition| Min. Typical Max. Units
6 GND Touch panel Power supply volt VaVss | 25°C | 27 | 50 | 55  V
7 LOAD Pin No. Symbol ower supply voltage | Vdd-Vss : : :
8 GND 1 YU Top [N WINWN W V
9 M 2 XL -20°C - 202 - 205 - 208 V
10 D/OFF 3 YD , 0°C | - |- - - - v
1 CP 4 XR LCD operation voltage | VOP
i va 25°C | - 182 - 185 - 188 V
13 V2 50°C |- | - |- |- - \%
14 DB3 70°C - [16.2 - [16.5 - [16.8 V
15 DB2 ldd | Vdd=5V 0.3 mA
16 DB1 LCM current consumption (No B/L) - . -
17 DBO lee Vee=18.5V 3.0 - mA
18 GND Backlight current consumption EL VEL=5V 40.0 - mA






