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Customer name Type name 
TP90NOO.A.E20 

Mess rs, TaCOS AMERICA. INC. 

mH~ :m: -Ij­ fl .8 IJ 
Customer part No. Products name 

=:::...----=-37' ­
Encoder 

1.	 -~.J~
 
General informations
 

1-	 1 JSimfBlHI .:: 0)1±tUHf:, C-T;~u~~:m~\.Q.::r./::J -5~:JSim9.Q0 

Applying- rang-e This specification applies to encoder with carbon composition, using- in 
electronic equipment, 

1- 2 15l'!m~J3UBrm - 2 0-+ 7 O·C 
Operating- temperature rang-e 

1- 3 gA:~O)~!f!!! ~N 5-35~, _N 45-85%RHO)••~!f!!!~9.Qo 

Test condition As our standard conditions: Temperature 5-35·C ,Moisture 45-85% RH, 

2.	 ;;"~"\f$ 
Appearance and dimensions 

2- 1 ;;..~ tt!ltm.L1i~t~£~\ l!10n, ~BlU;{ 'Y::\'-=f~~1Jst~~\.:.~o 
Appearance No harmful rust,cracks,scratches and poor plating- under fanctioning-. 

2- 2	 "\f$ A-9 1 5 6 3~:J:..Qo 

Dimensions Refer to the attached drawing- No. A - 9 1 5 6 3. 

3.	 ;iEm 
Electrical rating-s 

3- 1 ~m.EE DC5V 
Rated voltag-e 

3- 2 ~mllmt 1mAofiG, ::J~/~-~~2mA(.ma~)o 

Rated current 1mA. (Note) Common terminal shall be withstanded at 2mA(Resistance loading-). 
3- 3 :ft*15l'!mCmt 2. 5mAo fiG, ::J~/I)-nt5mA (t1fma~) 0 

Max. operating-	 current 2.5mA. (Note) Common terminal shall be withstanded at 5mA(Resistance loading-). 

4.•~~~+'± 
Electrical characteristics 

Contact resistance t~	 2000v/V: 1mA 
20MOv/V: 1.uA 

Open vo 1tag-e : DC5V max. 
Current : 2000 rang-e: 1mA 

20MQ rang-e: 1pA 
(?JI1J;iEjj$) 

A - C 0 MrdHj:7 I) 'Y 7f1L~~ 0, B - C 0 Mrdllj:!1¥U~mlllti;iE~-C: 2 0 0 m 0 ~1*illE9.Qo 

fi0,~~~~t~~a~, 70'Y70)~M(B-COM)-C:~;iE9.Qo 

(Measurement condition) 
To g-uarantee 2000 between B-COM by our standard measurement instrument at detent 

position between A-COM, 
To measure between detents(B-COM) in case of having- interrog-ation. 

terns 
:n. 

4- 2 -V m s	 J..;J. 
Chattering­ 10ms max. 

...."
Accessories Approved Checked Desig-ned 
TJ'Y~-V- 1 
Washer 
T'Y~ 
Nut 

l::'Y	 U ~ 1~0, 

15r. P. m. 0)~G.N-C:~~9.Qo 
To measure at 15 r.p,m. cycle speed 

supplying- voltag-e and current for each 
bits. 
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·~~ ~~ :0& 
Characteristics 

Jjt I=J 1terns 
4­ 3 l±J1Jfi':i->3" 

Out put sil:nals 

.m ~ .specltlcatlons 5k ff 
A,./j ~ fi':i->3", UL"'R il1 c: L, 1'1lG~:I]\T c:.B IJ c: 9.Qo 
Out put of phase difference,sil:nals A and B,is as follows. 

CW (lIil~t1i[Pj) ~ 

Clock wise 

Condl tlOns 

Am-lj­ (A-COMr~) ON 

~ I I 
. 

LAsil:nal 
Between A-common OFF , 
Bf*-lj- (B-COMfMD ON 

I IB sil:nal 
Between B-common OFF 

C CW (B{IIil'H1i[Pj) ~ 

Counter clock wise 
Af*-lj- (A - C 0 Mr~) 

Asil:nal 
Between A-common 
Bf*-lj- (B ­ C 0 Mr~) 

B sil:nal 
Between B-common 

ON 

OFF 
ON 

OFF 
lJ I) 'Y lJ f1'LJi 
Detent point 

I-
i i 

1l!!J~'::I±J1J~n,Q)~)v7-~ 

Out put pulse at 1 cycle 

-rllG~: 1]\9 c:.s IJ c: "9 ,Q 0 

Refer to the followinl:. 

4- 4 7tWFng 
Resolution 

4­ 5 ? I) 'Y T1lf.. 

Number of detent 

4- 6 i1Lf~~ 

Phase difference 

1 O)~)v7- (.:r./ fLt7-) 
10 pulses (Endless) 
z 0 k.\? I) 'Y? 0 

illL" ?~'YlJmJi~~A-COM~~ON 

.>W:OFF o 

lJ~'YlJmJi~~B-COM~~ON~~ 

OFF ~Mt'E-Iti'o 
20 detent·s .. 
Between A-common is ON or OFF at detent 

position. 
Between B-common is ON or OFF not 

specified at detent position. 
T d - T / 4 ::!: T / 6 f!! L" ? I) 'Y lJ ~ L, 
O)ttfl!l cT,Q 0 

Td = T/4 ! T/6 in case of no detent. 

Af*-lj­ (A-COMr~) ON 
Asil:nal 
Between A-common OF F 
Bf*-lj­ (B-COMr~) ON 
B sil:nal 
Between B-common 0 F F 

T 

Td Td 1 Td 
T 

I 
I I 

T=rnJM 
T = Cycle 

4- 7 m.f± 
Dielectric strenl:th 

CW (lIil~t1i[Pj) ~ 

Clock wise 
I o)~l,'':co AC300V 17trdlo 
No subversion on insulated resistance. ~.:r-?'-7-r~0 

~.:r- ~ l' 7 "r~o 
AC 300V at 1 minute. 
Between terminal - case. 
Between terminal - shaft. 

~ :I: 
Spec. No. 

RY-7724 
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,~~ fIlg =­
Characteristics 

J terns 
4- 8 !L 

Insulation resistance 100Mn min. ~ii\lr-J;r-Ardlo 

~ii\lr -:Y -v 7 I- rdlo 
DC 250V at I minute. 
Between terminal - case, 
Between terminal - shaft. 

4- 9	 7~-71 

Duty ratio 

5.	 M~a<J!fft:t 
Mechanical characteristics 

torQue 

5- 2 

m 'm Ii!: 'cm 
4 9. 1 m N • mJ..j. r (5 0 0 Ii!: f . c mJ..j, r) 
(? I) 'Y ? ~fMltJs~.Q':' t) 

2""24. 5mN' m (20",,250g-f' cm) : 0""+70·C 
49.lmN'm max. (500g-f'cm max.) : 0""-20·C 
(With detent feelin~) 

± 

0"" ­ 2 O·C 

Chan~e over an~le 

Iv ':r 
~iRlI#rdl : 3 ±O. 5 f'J> 
Solder temperature : 230 
Solder dippin~ time: 3 ± 0.5 sec, 
*1 Iv.: : 3 5 _ 

of immersed 

:Y-V 7 J..' 
( 10k Ii!: f tt.t) 

:Y-v 7 t-WIE : 98. 1 NJ.-),-.t 
(l 0 k Ii!: f J,j,-.t) 

T'Y t-mNiMiIl : O. 9 8 1 N . mJ.-),x. 
(1 0 kli!: f . cmJ..),L) 

Shaft pull : 98,IN min. (lOkd min.) 
Shaft push : 98 .IN min. (lOkd min.) 
Nut ti~htenin~: 0.98IN·m min. 

(lOkd'cm min.) 

to 
)Z., .*a<J~~t:t :a:froItJE"9.Q .:. to 
Electrical characteristics shall be 

satisfied. 
No mechanical abnormality such as a 

excesside play. 

Stren~th 

5- 6 I Iv': 
Solderin~ 

heat-resistance 

5- 3 r 
Terminal stren~th 

5- 7	 :Y -v 7 0) 

lX(}jj'~ 

Shaft wobble and 
bend 

0) rJ -A J'l S ~l,.'':' 

~rO)B:lJtJs IJ liJ:.l,.' to) t"9.Qo 
a.it:.~, m:*a<JI::~'ffl'tJst.t" \.:. to 

No	 dama~e to case and terminal,such as 
terminal' s fallin~ off. 
Bent terminal shall be acceptable. 
Without abnormality in electrical 

characteristics after testin~. 

A '7 A t- :1n"iiJ : O. 5 mmJ,j,r
 
*:Y -v 7 Ht~JJOEE : 2. 5 N (2 5 0 Ii!: f)
 
Radial: 0.5 x (Shaft;r30) mm max. : Sin~le
 

Thrust: 0.5mm max.
* Tip of the shaft applied 2.5N (250~f) 

'7~7)J.; 1:1: . 0 x 

~ r 0) 1:11:4. N 
f) O)fftfilim:a: 5f'J> rdl no ~ .Q 0
 

(@J~li 1 yMlr 1 @J C:"9.Q)
 
Static load of 4.9N (0.5k~f) shall be
 

applied to the tip of terminals for 5 
sec. in vertical direction. 

(I time;rterminal) 

Static load 

± 5·C 

5 ° 1:' 3 .,>J..' 
Solderin~ iron: Max. 3 sec, at 350 ± 5°C 

shaft 

~ :I: RY-7724 
Spec. No. 

TP9 E20 
~ = .;;z.. ..::e-.;;z.. ~ =c 

Tokyo Cosmos Electric Co.,Ltd. 



·~~ 1i~ =­
Characteristics 

ft ~' 

~~~m10MO~L DC250V 
(~-T-Q"-Ardl) 

(~-T-:/i"'7 Hdl) 
It.If A C 1 0 0 V 171M 
(~-T-Q"-AM) 

(~-T -:/ i"' 7 Hdl) 
~~IiBlJ:j/Q)~")'::' to 
lEl~ r-)\;~ 5 -1IJ'H:mt..IE9.Q'::' to 
?'I-ft· #t~L, ~mQ)~")'::' to 

J terns 

Without loading­
test 

6. It~tt 
Durability characteristics 

6- 1 

6- 2 
Loading- test 

Contact resistance : 1k 0 max. 
Insulation resistance: 10MO min. at 

DC 250V. 
(Between terminal - case) 
(Between terminal - shaft) 

Withstanding- voltag-e : AC lOOV at 
1 minute. 

(Between terminal - case) 
(Between terminal - shaft) 

No subversion on insulation resistance. 
Rotational torque : shall not deviate 

from item No. 5-1. 
No damag-e on appearance and structure. 

7. It~tt 
Endurance characteristics 

ft-- 1 , , 
Cold resistance ~~~m10MO~L DC250V 

(~-T-Q"-AM) 

(~-T-:/i"' 7 Hdl) 
It.If A C 1 0 0 V l71rdl 
(~-T-Q"-Ardl) 

(~-T-:/i"'7 Hdl) 
~~liBltJQ)~")'::' to 

7- 2 lEl~ r-)\;~ 5 -1I~~mt..IE9.Q.::.to 

Heat resistance ?'I-ft . .m~L, ~mQ)tet")'::' to 

Contact resistance: 200 Q max. 
Insulation resistance: 10MO min. at 

DC 250V. 
(Between terminal - case) 
(Between terminal - shaft) 

7- 3 Withstanding- voltage: AC 100V at 
Damp heat 1 minute. 

(Between terminal - case) 
(Between terminal - shaft) 

No subversion on insulation resistance. 
Rotational torque: shall not deviate 

from item No. 5-1. 
No damage on appearance and structure. 

Con Itlons 
• )v 

(i!l!iIJ~1J£6 0 OlEl/~rdl) J!l!lbiIJ{t~fT-5o 
50,000 cycles without loading-. 
600 continuous cycles per 1 hour. 

n ~: '"(,. )v 

(i!l!lb~1J£6 0 OlEl/~rdl) i!l!ilJlb{t~fT-5o 
50,000 cycles with loading-. 
600 continuous cycles per 1 hour. 

mi&!.m~Ji:1': 1~rdl1ill:1B':~iJlU~0 
-20·C 1 hour left without loading. 
To be measured after atmospheric 

conditions for 1 hour. 

·C 4 • 
m-7gm~Ji:1~: 1~rdl1ill:1B':1&iWJ~0 
70·C 240 hours left wi thout loading-. 
To be measured after atmospheric 

conditions for 1 hour. 

..... 95 o RH 
(fflH~.7iIi:1ill:~) 

mmm-?iJi:1~: 1 ~rdl:1ill:~1&7JIIJlEo 
40·C 90""'95~RH 96 hours left without 

loading. 
To be measured after atmospheric 

conditions for 1 hour. 

RY-7724 
Spec. No. 

TP9 E20 
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Characteristics 

8. ~~ 
Marking­

!I'i ~O)~ lID 52.I;l:j~:,Nm~ 1:l!{.ll4lH: ~O)$JJ't ~ g~ I: i#i.t ~ ~ i15 $'"f*~9" ~ ;: to 
The following- items shall be marked indelibly and leg-ibly on the specimen or 
each unit pack. 
1.	 !I'i~11fil52.I;l:il'Ji~~~ ~ il;l:~-lj-

Manufacturer's name (abbreviated manufacturer's name permitted) or
 
trademark. TO COS
 

2.~~~~52.~M-lj-(D~~.-lj-~a~) 
Month	 and year of production or code (including- lot number) 

1 5-rT J=j:J- r 1: IJ=j, 2: 2J=j, ",9: 9J=j, 0: 10~,N: IlJ=j, D: 12~ 

Month code 1:January , 2:February ... 9:September,O:October,N:Nobember,D:December 

i!§/liF£**:J-r 1 : 2 0 0 1~, 2 : 2 0 0 2 iF, ... 9 : 2 0 0 9 iF, 0: 2 0 1 0 iF 
Year code 1:2001 , 2:2002 , ... 9:2009 , 0:2010 

9.	 7.1 ~T{±;fj 

Switch specification 
9- 1 7. 1 'y TJf~i\ 

Swi tch type 
9- 2 7. 1 ~ TO).fj!J:l1 . m#.\~ 

Switch config-uration 
9- 3 7.1~T:AEm 

Swi tch rating­
9- 4 7. 1 ~ T 7. ~ D-7 

Switch stroke 
9-	 5 7.1 ~TtlJf'F ~)li7 

Switch torque 

9- 6 7.1 'YT~$ 
Switch life 

9- 7 7. 1 ~ Tmf!UretfL 
(D C 5 V, 1 A.I±~r$) 

Switch contact resistance 
(Measured by DC5V, 

1A voltag-e drop method) 

(S 2) 

/~~:L.;;t/j\ 

Push-on type 
1:l!~1:l!.f9: 
S.P.S.T. 
DC12V-O.5A 

O. 5 ± O. 3 mm 

9.8NJ..).r 
( 1 K go f]..).r ) 
9.8N max.
 
(lKg-f max. )
 
~~f"jI:ll0. OOO@) 
10,000 cycles without load
 
5 0 mQJ..).r
 
50mQ max.
 
2 0 0 m QJ..). r (1 O. 0 0 0 @)1t)
 

200mQ max. after 10,000 cycles 

Viii ~ 
Remarks 

RY-7724 
Spec. No. 

TP9 E20 
-*~ = .-A. ..:::c-.-A. ~ ;:C'-..= 1'---L 

Tokvo Cosmos F.l eet ric Co .. Ltd. 
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Title Note 

Accessory 

(t=o.S) 

rb 7.1 

rbl0.8 

M7,PO.75 

10 2 

Washer & Nut 

RY-7724 

June. 17, 20043rd angle projection Date 

Un i t 1Tl/TTL 

~G~e~n~.t~o~le~r~a~n~c~e~+-=±~O:..:....3~~~~~~~~~~ Dwg. 
Scale 5/1 No. 



NoteTitle 

Packaging 

Box (1	 Box/5 Trays) 

3rd ang tion Date June. 17, 2004 Type 

Unit mm Designed Name TP90NOOAE20 
Checked Dwg. 

No. 
RY-7724 

I
 
I
 

}-----­
/ 

/ 

160) 

Tray 

Notes	 The above box and tray should be used. 
The above tray should have 5 cavities and 2pcs of parts 
should be in each cavity. 



Title Note 
APPEARANCE DRAWING 

MARKING 
Trademark 
Lot number 

M7, PO. 75 
I./) 
C 

CO 
1 

(S2)(SI) 1:.0 
I +1-s 
~ lC l{)-

~ l:'­

-ll 
Ul 

-. '1/ I "'\'\\ 
.........0 

"'" l{)
~ -­ ~-­ -~ 

l:\I 
- -~­

~\. 1 ///I- Jt • cY) ,...: 

D"­
1:.0 QJ r-.,..~ :;::;-' 

~ 
-::~ 

i~ a I:::: 
n 

T ~ 10,8 ~ j 1:.0
I 

I Push stroke l{)
0.5±0.3 

--I-, a 
b g±O 1 +1 

l{) 

cr) 
5I~O,~ 1.6±0.3 Z±O.1 

9,2±1 2D±0,5 9.5±D,3 

cY) 

a 

5- cb 1 +8" Holes 

~ 
lQ -(~I­

-::::N~?­
SW ACBJJA (SZ) (SI)P. C. B Mounting hole 

Detail(Zj1),tol. (±D.l) Curcuit diagram 
(Viewed from mounting side) 

3rd angle projection Date June.17,Z004 Type 
TP90NOOAE20Unit mm Designec4.~.:Jtfn'-n1n./VIn Name 

Gen. tolerance + 0.2 Checked I" ~I ,JI"Ml Dwg. 
A-91563Approved '~ttff~ No.Scale 2~1 




