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maxon motor control 1-Q-EC DEC 24/1
318305, 249630, 249631, 249632, 381510
2009 9

DEC 24/1 (Digital EC Controller) DC 1
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maxon motor

1-Q-EC DEC 24/1

5...24VDC 28 VDC

Gnd

Electrostatic sensitive device (ESD)
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1-Q-EC DEC 24/1

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

2.10.

2.11.

Speed

/Disable
Direction
/Brake

Vee <2%

2 s 120 000 rpm
................................................................................ 150 uH, 1 A, 0.39 Q

(0..5V)
1024
TTL, CMOS (5 V) Gnd
TTL, CMOS (5 V) Gnd
TTL, CMOS (5 V) Gnd

(+5 VDC / 1kQ)

Vec Hall o 4.5 ...5VDC, max. 30 mA

11 2!

Speed, Inax

LED

LED

3

................................................................................................. 6 M3 4

.............................................................................................................................. 2.54 mm

.............................................................................................................................. 2.54 mm
.................................................................................. 0.14 ... 0.5 mm? (AWG 26-20)
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1-Q-EC DEC 24/1
3.
3.1.
5_ 24 VDC O =__F O
- L ke
s 33)(2
o @ xifgls = itk
2 s 9[mm]1i0
Q|7
O [ 17 ®)
g88 Pl P2
X1: X2:
1 +V,.5-24VDC 1 1
2 Gnd 2 2
3 Direction 3 3
4 /Disable 4 V,,45..5VDC
5 /Brake 5 Gnd
6 Speed 6 1
7 Monitor n 7 2
8 3
9 n.c.
10 n.c.
0...+5V X1
® o
sefg) [0
£ p1
................................
0...+5V X1
® o
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1-Q-EC DEC 24/1
3.2.
EUEE X4 GEXES 318305) EC6 B
1 E—AREER3
X3 O [|xa 2 E—4%EB2
1 3 w—ILtrH3
: 4 V,,45..5VDC
{:F - 5 Gnd
6 6 Hm—ILtH1
! 7 ﬂ:—)b;f‘:ﬁbﬁ
8 E—4 1
O
EEE X5 GEXES 249630)
1V, 45..5VDC
1 3 =LY
3 4 Fw—ILtH2
g 5 Gnd
: 6 E—4EH3
% 7 E—A%&3
" 8 E—4#E2
O 9 E—REE2
10 E—2&H 1
11 E—45 %45 1
E > BLE X6 (EXES 249631)
“ 1 E—2&HA1
X3 (@) X6 2 E—4%E2
= 8 3 E—4%83
q = ! 4 V,,45..5VDC
= |::j |3 5 Gnd
5 2 7 i\—;bty&z
8 Hw—IItH3
| i
EVBE X7 (EXES 249632)
1 E—2%&H1
X3 O || x7 2 E—4#EE2
2 | « 3 E—42&H#3
| 2 4 V,,45..5VDC
4 5 Gnd
Al | s 6 r—ILE Y1
| 7 7 =LY 2
= 8 Hw—ILtH3
E BB X8 (EX&ES 381510) EC8 A
1 E—H5%81
1 3 E—2&E3
3 4 V,,45..5VDC
%{j : sl
6 6 "—ILEHA1
7 7 R—Lt 2
o 8 Hm—IItH3
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maxon motor

1-Q-EC DEC 24/1

Ve min. 5 VDC; V. max. 24 VDC

<2%
1A
. Mg [MNm]
. Ng [rpm]
° UN [V]
. Un No [rpm]
. An/AM [rpm/mNm]
o Vee [V]
U An

Ve =—%-(Ng +——My) +1.5V

cc no ( B AM B)

1.5V

“/Brake” 5.1.4

2A
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1-Q-EC DEC 24/1

4.2.
4.2.1.
o
A&
e ||
P1 Speed 50 % ﬂﬁ iﬁ <
P2 Imax 50 % (
4.2.2.
P1 JP1
JP2 O rpm
6.1
P2 lax
P2 01...1A
P1 0 rpm
P2 lmax
P2 01..1A
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S.

5.1.

5.1.1. “Speed”

5.1.2. “/Disable”

8 maxon motor control

“Speed”
“Speed”

“Speed”

“/Disable”

“/Disable”

“/Disable”

0..+5V (Gnd )
>1MQ(...+5V )
24 .. +24V

JP3

ON/OFF

24V

>2.4V

Gnd 0.8V

Gnd
<08V

0..+5V
33 kQ pull-up resistor at +5 V
-24 ... +24 V

20 ms
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1-Q-EC

DEC 24/1

5.1.8.

5.1.4.

“Direction”

“/Direction”

A

“/Brake”
“/Brake”

(

“/Brake”

“/Brake”

(CW)

(CCW)

Gnd

5.1.4 */Brake”

0..45V
33 kQ pull-up resistor at +5 V
24 ... +24 V

20 ms

>24V
Gnd
<08V

5.1.4 “/Brake”

24V

>24V

08V

Gnd
<0.8V

0..45V
33 kQ pull-up resistor at +5 V
24 ... +24 V
10A
20 ms
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1-Q-EC DEC 24/1

e |<=10A
e W,=20Ws
A Npax = 10A- I(n ’ (RPh—Ph +lQ) [rpm]
kn = [rpm/V]
(1=10A) Rph-ph = (phase-phase) [©]
max = | ——— -10 000 [rpm]
N
(W=20Ws)  Jg= [gcm?]
J= [gcm?]
5.1.5. “Hall sensor 1", “ Hall sensor 2", “ Hall sensor 3”
“Hall sensor”
0..+5V
10 kQ pull-up resistor at +5 V
“low” max. 0.8 V
“high” min. 2.4 V
24 ... 424V
IC
5.2.
5.2.1. “V¢e Hall”
45 ...5VDC
30 mA
10 m
AWG 26
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1-Q-EC DEC 24/1
5.2.2. "Monitor n"
"Monitor n"
high/low
0..+5V
1 kO
low max. 0.6 V
high min. 4.2V
"Monitor n"
n.-z

f ) — _ist Pol [HZ]

Monitor n 20
Nist = [rpm]
Zpgo| =

fMonitor n’ 20
Nig = [rpm]
ZPol
fumonitor n = "Monitor n* [Hz]
Zpo| =
[ ]
e "Monitor n"
2009 9 /Subjectto change maxon motor control 11



maxon motor

1-Q-EC DEC 24/1
6.
3
6.1.
JP1  JP2
1 4 8

0...100 %

500 ... 120 000 rpm

125 ... 30 000 rpm

63 ... 15000 rpm

6.2.

"Speed"

P1

500 ... 40 000 rpm 125 ... 10 000 rpm 63 ... 5000 rpm

JP1JP2
Lo 500 ... 10 000 rpm 125 ... 2 500 rpm 63 ... 1250 rpm
JP3 P1

Disable - Enable

5.1.2.
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1-Q-EC DEC 24/1
7.
7.1. P1"Speed"
JP3 P1
6.1
6.1
7.2. P2 "lmax"
01..1A
1s
Imax = 2-X lcont
10 leont  90%
Imax 1
Icont
A
2'Icom
0.9- Icom :’ ,, Icont
0o 1 - 1 12 t[s]
2
|
2- ICOn! ]
O'g'lcon! :'/ _r! Icom
005 / 55 65 t[s]
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1-Q-EC DEC 24/1
8.
LED
LED on
—L| L LED off
8.1. LED
a Ve Hall
8.2. LED
LED
LED on
.............. LED off
8.3. LED 1
LED
JEEEEgigugEgEy
8.4. LED
8.5. LED
LED
gl LI .
ON
>
U U
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1-Q-EC DEC 24/1
9.1.
15 0.8A
0.8 A
+5VA  +5Y W5V
Supply
Hall Sensor 1—> AAS * +SVA_
+5VA 45V .t 1 * — 4V, 5- 24V
? ? 1 — Power Ground
Hall Sensor 2= W * Power | IMOSFET @ Motor winding 1
Driver |_| 3-p_hase
+5V? +5V¢ - brigde el ———()—» Motor winding 2
Hall Sensor 3= W * 8' B it — Il ——)—» Wlotor winding 3
“ Micro
i Controller Gooe]
[Current
+V, Hall <— limit
Gnd —pp(p—y | 30mA |
+5VA  +5Y +5V
> ? $ ? JP1
/Disable W * 0 O J_
45VA  +5Y +5V
> ? ? ? JP2
Direction ( W * O O J_
+5V +5V +5V
> ? $ ? JP3
/Brake ( AAd * 0 O l
5V
Monitor n <— W ?- P1 Speed
+5v$ fsv
speed—Pp-Pw P21,.,
% T ¢ 1

11.

[mm] foeeecee] ] . 1 = “:\’
g N T ‘
NO AR WN =
oo
oo
oo
@] ~ ®
< [le]
\Y
O D < :::::: |
. 28 el 10
36 - 24 -
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