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#15 Model : 12SA (¢ 12mm)

TrFu AL VIV AVEINTZ  a—F—

Incremental encoder with analog output

#iBH Description
X T NEAT T u s 25y mPERE sy a—2— (A B)
This specification is for an incremental encoder of solid-shaft

with the analogue pseudo sine wave of two kinds (A, B).

¥:% Features
- AR 1 2mm/ VRl g
Small encoder outside diameter of 12mm.

- RIEFEEL A T OAT M-ASICIZ X D MEREME (FERCEEFRHIKIC L 5)
High reliability with mounting the Opt-ASIC (by components quantities decreased).

o AN A e
Low torque and low inertia.

- EVME SRS
High signal accuracy.

tE#% Specification

Table-1:
— Ak General
4}% Outside diameter ®12mm
% & Height 13.5mm Max
#3% Bearing B
Oil impregnated metal powder sintered bearing
#ifi Shaft Hi 34l Solid shaft
#l% Shaft Diameter ®©2.0 mm
Fiti 7 Measuring Methods Optical reflective
B\ AR Electrical
7ha s HMIIEE
A B

Output Analogue signal

A, BIE5 Zfifie

100 / 200 / 256 p/r
A, B Signal Resolution




HicEE (Ve )

Main Supply Voltage (Vcc)

+5.0V+10%

Ripple<100mVp-p

HEER (I cc) LS =Ri)
=60mA
Main Supply Current (Icc) At no load
HIMEEHRE (Vpp) v 2
Output Peak to Peak voltage(Vpp) Typical
7ty hEE (Vof fset)
0.45Vcc~0.55Vce
Output Offset voltage(Voffset)
=120kHz
Response Frequency
HemiftA% Mechanical
FrASEERH B Permissible Speed =<1,000min™*
AN Permissible Acceleration | <1x10° rad/s?
1EM:E— A >~ Moment of Inertia =1.2x10° kgm?
HfE (AT A )
=0.98N
Axial Load (Thrust)
HE (727 L)
=0.98N
Axial Load (Radial)
#LEh kv Starting Torque =04 mN-m
Z =y 7% k7 Running Torque =04 mN-m at 1000rpm
{R7#&fE1E Protection IP0O
B & Weight =10g
BRiE(A% Environmental
{5 P IR B S
-10 ~ +60°C
Operating Temperature Range
PRATIEE i B
-20 ~ +80°C
Storage Temperature Range
2% Humidity =85%RH
#=Z#E) Vibration =10 ~ 55Hz, 1.5mm
&% Shock <490 m/s?, 11ms At 6ms
& DAt Others
X 7 ML Y RCRE A ORE, AEEIX
N7 m BfE% L 0 %47,
Counting Direction A signal leads B signal with CW shaft rotation
when seen from shaft side.
r—7 7Ty NEAT
Molex
Cable Flat type 250010404 UL2651 AWG26(7/34)




7 Waveforms

/W/ % € 7% (Definitions)
A
Vpp IR O A RiE

_P/4+P/8

The peak-to-peak signal magnitude
in V of the analog signal

CW >
Voffset : Vpp OHLNG OV £ TOEHE
The offset in V from the midpoint of
vl ﬁ— /\ the analog peak-to-peak signal to
\\ / \ the zero voltage point
Voffset Vpp
ov
[t]
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77V —3ar/— Application note

12SA A7V RAVEAT ya—F— FBERICk5ER
for 12SA incremental encoder Example for interpolation

HEEE Qutline
oI, B LTGC—1P2000 TGEMAC] L
WHRHZOW TR L7 D TT,

This is material explained about example of interpolation with using GC-IP2000[ GEMAC]
¥Ef% IC  Interpolation IC

GC-IP2000 [GEMAC] ( wIREMfifi5#% Possible Interpolation : x25 ~ x512)

4515 Example of connect

Figl. OMVERHTLZLICED, BEROERKALNTLZ 08 TE S,
It can be output square waveform after interpolation by connecting as follows Fig1.

#3C Note.

1, = a—4%—DSigA%ZGC—IP2000MD»PinNoO.

22 (COSP) T LTLSIEE N,
XKIEHZ FMNCWOHEAE, SigAldc o s{Ea,

ML
Please connect SigA of encoder to the Pin No.22(COSP) of GC-IP2000.
*SigA is cosine wave if direction of rotation is CW.

2, T a—4—»DSigBE#GC—1IP2000DOPinNo. 20 (SINP) T8k LTIIEE,
KIEHEST M2 CWDHE, SigBlds i nfah,
Please connect SigB of encoder to the Pin No.20(SINP) of GC-IP2000.
*SigB is sine wave if direction of rotation is CW.

T a—XA—OGNDEZF7 T RIZEERL, VCCEZVAddA (+5V) IZ8HEL T,

Please connect GND of encoder to GND and VCC of encoder to VddA(+5V).

PinNo. 8 (Z4/1IRBIN/HWA3), PinNo. 9 (PCFGTPP)

PinNo. 10 (CFGFILT) ¢PinNo. 15 (CFGAIN) #VssA/VddA/ VO
W ET-1Z0p e niT L TL &Y,

MEEAZ. GC—1P2000 FT—Z>— 42T

Please connect Pin No.8(Z4/IRBIN/HWA3) , Pin No.9(PCFGTPP) , Pin No.10(CFGFILT)
and Pin No.15(CFGAIN) to VssA/VddA/VO or left open for each configuration.
*About detail, please refer to GC-IP2000 data sheet.

.PinNO. 48 (IR2/HWAZ2), PinNo. 49 (IR1/HWA1l) &
PinNo.

50 (IRO/HWAO) #Vss IOFE~ZIEZVddIOWERELTIIFEN,
GG A BT D 4)
KEEMIZ, GC—1P2000 FT—F1—F2T5H

Please connect Pin No.48(IR2/HWA2) and Pin No.49(IR1/HWA1) and Pin No.50(IRO/HWAO)
to VsslI0 or VddIO for configuration of the interpolation rate.

*About detail, please refer to GC-IP2000 data sheet.

. PinNo. 43 (ECS), PinNo. 44 (ECK), PinNo.
PinNo. 46 (EDO) IZEEPROMIZH#HTHEDP i n TT,

MEEMNEX, GC—1P2000 F—4%1—h 2B,

Pin No.43(ECS), Pin No.44(ECK), Pin No.45(EDI) and Pin No.46(EDO)

are Pin for connection with EEPROM.

*About detail, please refer to GC-IP2000 data sheet.

45 (EDI)



VdA \-’%d VddiO \-’%ﬂlo CIRCUIT1
Power decoupling
VddAO————T Vaida V) R, NV
Vddo— Vdd 7
VddIoo——3 Vadio @ND ——<__]GND
. R2 -
T 10k 2 £ 2
U1 0.1uF Uz -
Sia A 1 VssIOD 1 NG | w| «
ig 5 N.C1 _
SigB g J—C|5 0SC1 Oscillator IC] é NRES ,,:CO - )
Veo — ’I\“'F I ™ Exposed s Vssh Vss 55
GND ] fosz 5| XE/CLK nes [ RS422_Line driver IC
= Vss 1 NERR —gi — NERR_INERR_O |—
N ves 5 vdd 1 Z |2, —z Z0—
5| Z4/|RBIN/HWAS B Bl B_.O :BB signal out
125A encoder r5 CFGTPP A Al A O A signal out
SERY T CFGFILT Vss2 5
* RS25 IRG/HWAO
N W/ T o I :g VssA 1 IR1/HWA1 ig *Connect to VssIO/VddIo
Acoy\| | 00wF T RSL IRZ/HWA2 = -
e 75| ASH TRG (5 N Vss
5| GFGAIN EDO (25
c1 17| SMON EDI 27
HI 15| REFN ECK |23 +EDO
N [0.01uF \g | REFP ECS |25
55 SINN SCK 4 Vddio
27 | SosN Mos) [0 g
gé cosP MISO gg %
Vddio—e 51 VddA 1 Vddio 1 57
55 VssA 2 VsslO 1 =g —C4
Ca 55 Vo VPROG ¢ 0.1uF
0.1UFN,” 57| CMON LED —, |§13
28| N%DE VE'jH 3 VigA t C1z VIR
Vssh og | NC2 ssA3 35 r Vss10
301 NC3 VddA 2 (=3 “Tho01uF G4
RC25 RCL o |\1UF
Flease refer to GC-IP2000 data sheet. ;__\—{36 SSH
rommect 1o et oo g  GC-IP2000 (GEMAC) 0.1uF
0.10 0.01uF y
vss _:.‘i Vs N7 Vssa
Figl. ﬂ (Z%%5)
Circuit diagram (Example)
SOREILT 7V r—v 3 /WJ& LT LTWDHDT, REEIZHT DRI —UIE L EH A,

T/, TEREMRTI I CHEB LRI TOD a t a s h e e t 1T IRERFEWVE T,
*It is circuit as an example, therefore it can't be guaranteed.
Please check the datasheet of GC-IP2000[GAMAC] when you design.

GC—I1P2000IC&DEZEDIKR
Waveform image after interpolation with GC-IP2000

]\jj{ﬁﬂ:z OGAWAQ p 7 354
(125A Hﬂﬂ%%) R F e LR

Input waveform

(12SA output signal)

Sig A
Sig B

Freficl) |5.102041kHz

Edge CH1 £
Auto
2.650 U




GC—1P2000i1k5 N %@pﬂs‘ﬁ‘?m B o 1071

Z2.60 Usdiv

3 2 EREF R DOMERHIESA, B
Interpolationx32

(Square output signal A, B
from GC-IP2000) . ) ' 1w Fall

A signal |HEENS e W e W e O 1 -
B signal et
GC—1IP2000i2&5 OKO?M’—T{_'L CH1 10:1
o - i . d ’ T ; ; 2.00 Usdiv
2 5 6 HfEHROBEFIESA, B | ; Tl o fed
Interpolationx256 ' - .
(Square output signal A, B = cmeti _ %
from GC-IP2000) - R M B
Asignal L i ; .. ; | ! T .. o Eﬂ%ﬁ o
2.36 U
B signal
200MS/s 1 i
GC—1IP2000i2&2 eI Lok ] e
51 2MEROEBEERA, B A AR AR A s
Interpolationx512 By
(Square output signal A, B : = -- H4 10:1
- 5.00 Usdiv
from GC-IP2000) e 0C Fall
A signal  [NiSEEEERE shilals dalimEnmuli MMMHT Edge CH1 £

Auto
2.30 U

B signal




