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2-Phase Stepper Motor Unipolar Driver ICs

m Absolute Maximum Ratings (T=25°C)
Ratings .
s TR SLA7022MU SLA7029M SMA7022MU SMA7029M units
Motor supply voltage Vee 46 \%
FET Drain-Source voltage Vbss 100 \%
Control supply voltage Vs 46 Y,
TTL input voltage Vi 7 \Y
Reference voltage VRrer 2 \
Output current lo 1 | 15 1 | 15 A
s Po1 4.5 (Without Heatsink) 4.0 (Without Heatsink) W
Power dissipation
Poz 35 (Tc=25°C) 28(Tc=25°C) W
Channel temperature Ten +150 °C
Storage temperature Tsg -40 to +150 °C
m Electrical Characteristics (Ta=25°C)
Ratings
Parameter Symbol SLA7022MU SLA7029M SMA7022MU SMA7029M Units
min typ max min typ max min typ max min typ max
Is 10 15 10 15 10 15 10 15!
Control supply current — mA
|C0nd|t|on Vs=44V Vs=44V Vs=44V Vs=44V
Control supply voltage Vs 10 24 a4 10 24 44 10 24 44 10 24 a4 \%
FET Drain-Source Vbss 100 100 100 100 v
voltage |Condition Vs=44V, loss=250 LA Vs=44V, loss=250 UA Vs=44V, loss=250 LA Vs=44V, loss=250 LA
Vos | | o085 | | o6 | | o085 | | o6
FET ON voltage \%
9 |C0nditior| Io=1A, Vs=14V Io=1A, Vs=14V Io=1A, Vs=14V Io=1A, Vs=14V
FET drain leakage current = I I 4 I I 4 I I 4 I I 4 mA
- |Condition Vbss=100V, Vs=44V Vbss=100V, Vs=44V Vbss=100V, Vs=44V Vbss=100V, Vs=44V
£ | FET diode forward Vsp | | 12 | | 11 | | 12 | | 11 v
& | voltage [condition Ib=1A lo=1A Ib=1A I=1A
Q
g I | | 40 | | 40 | | 40 | | 40 A
5 L : : |C0ndition Vin=2.4V, Vs=44V Vin=2.4V, Vs=44V Viv=2.4V, Vs=44V Vin=2.4V, Vs=44V
input curren
Q I | | 08 | | 038 | | 08 | | 08 -
|C0nditior| Vii=0.4V, Vs=44V Vii=0.4V, Vs=44V Vi=0.4V, Vs=44V Vi=0.4V, Vs=44V
Vo | 2 1] 2 1] 2 [ gl Y A
TTL input voltage |Condition Io=1A Io=1A I=1A Io=1A v
(Active High) Vi | | os | | os | | os | | os
Condition Voss=100V Voss=100V Voss=100V Voss=100V
!
v | 2 | I 2| I 2| I 2| I
TTL input voltage |Condition Voss=100V Vbss=100V Voss=100V Voss=100V v
(Active Low) Vi | | os | | o8 | | os | | os
|C0nditior| Io=1A Io=1A I=1A Io=1A
9 T | 05 | | 05 | | o5 | | o5 |
S
? |C0ndition Vs=24V, [0=0.8A Vs=24V, Ib=1A Vs=24V, 10=0.8A Vs=24V, 1b=1A
Q
g y - Tso | 07 | | 07 | | 07 | | 07 |
Q
Switching time s
g 9 [condition Vs=24V, 1o=0.8A Vs=24V, Io=1A Vs=24V, 1o=0.8A Vs=24V, [o=1A H
<
S T [ o1 ] | 01 | | o1 ] CE
(8}
< |C0ndition Vs=24V, [0=0.8A Vs=24V, Ib=1A Vs=24V, [0=0.8A Vs=24V, Ib=1A
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2-Phase Stepper Motor Unipolar Driver ICs (2-Phase Excitation) SLA7022MU/SLA7029M/SMA7022MU/SMA7029M

mInternal Block Diagram
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1, 6, 10, 15pin
Description of pins

Excitation input
Active H | Active L
1pin OUT A OUT A
6pin OUTA OUTA
10pin | OUTB OUT B
15pin | OUTB OUTB

m Diagram of Standard External Circuit (Recommended Circuit Constants)

Excitation signal time chart
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._Czr e tdA and tdB are signals before the inverter stage.
17

Rsa REFA REFB RsB Ga  Gs

9 4 12 ri : 510Q
LyLJ rz :100Q (VR)
4 Rs r3 :47kQ

ra : 47kQ
: ! Open rs : 2.4kQ
A Z‘&mﬁ,ecmr re : 2.4kQ
C1: 330 to 500pF
o C2: 330 to 500pF
R o C3: 2200pF
tdA  tdB Ca4: 2200pF
Rs: 1.8Q typ(7022MU)
@12W) 10 typ(7029M)




2-Phase Stepper Motor Unipolar Driver ICs (2-Phase Excitation)

SLA7022MU/SLA7029M/SMA7022MU/SMA7029M

m External Dimensions SLA7022MU/SLA7029M

(Unit: mm)
31202 Epoxy resin package
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2-Phase Stepper Motor Unipolar Driver ICs (2-Phase Excitation)

SLA7022MU/SLA7029M/SMA7022MU/SMA7029M

Application Notes

m Determining the Output Current
Fig. 1 shows the waveform of the output current (motor coil cur-
rent). The method of determining the peak value of the output
current (lo) based on this waveform is shown below.
(Parameters for determining the output current lo)
Vb Reference supply voltage
ri,r2; Voltage-divider resistors for the reference supply voltage
Rs: Current sense resistor
(1) Normal rotation mode
lo is determined as follows when current flows at the maximum

level during motor rotation. (See Fig.2.)
P O e 1)

rn+rz  Rs

loO

(2) Power down mode
The circuit in Fig.3 (rx and Tr) is added in order to decrease the
coil current. lo is then determined as follows.
1 Vb
................................................... %)

ri(ra+rx) ) Rs
1+ —

lopo [J

Iz« Ix

Equation (2) can be modified to obtain equation to determine rx.
1

1 Vb 1
—_— —_— _1 —_—
n \ Rse lorp r2

Fig. 4 and 5 show the graphs of equations (1) and (2) respec-

Ix=

tively.

Fig. 1 Waveform of coil current (Phase A excitation ON)

Phase A

Phase A |

Fig. 2 Normal mode

Vb(5Y)

3,(13)

7.9)

Rs

Fig. 3 Power down mode

Vb(5Y) 0—

e
o r
A 3,(13)
Ix r2 l
7,(9)

Power down Cs
signal Tr

Fig. 4 Output current lovs. Current sense resistor Rs

_n Vb
lo= —_—
r+rz Rs
n=510Q

r=100Q
rx=0c0
Vb=5V

1

Current sense resistor Rs (Q)

Output current lo (A)
N

Fig. 5 Output current loro vs. Variable current sense resistor rx

2.0
215 Rs =0.5Q
~ . —
§ // lopp=— L. Vb
S 1+r1(r2+r><) Rs
=
10 Rs =0.80— ni=s100 "
3 //-' Rs =10 r=100Q
5 | Vb=5V
§= L—
>
O 0.5 V

) 200 400 600 800 1000 1200

Variable current sense resistor rx (Q)

(NOTE)

Ringing noise is produced in the current sense resistor Rs when
the MOSFET is switched ON and OFF by chopping. This noise
is also generated in feedback signals from Rs which may there-
fore cause the comparator to malfunction. To prevent chopping
malfunctions, rs(rs) and Cs(Ca4) are added to act as a noise filter.

However, when the values of these constants are increased,
the response from Rs to the comparator becomes slow. Hence
the value of the output current lo is somewhat higher than the
calculated value.



2-Phase Stepper Motor Unipolar Driver ICs (2-Phase Excitation) SLA7022MU/SLA7029M/SMA7022MU/SMA7029M

m Determining the chopper frequency Fig. 6 Chopper frequency vs. Motor coil resistance
Determining Torr
The SLA7000M and SMA7000M series are self-excited chop-
pers. The chopping OFF time Torr is fixed by rs/Ci and ra/C2 O s
connected to terminal Td. 50 -
Torr can be calculated using the following formula: % 10| %
2 2 H 1205 % =" " Feinr
Tore@ r3e C1ln(1-—— =—tae C2ln(1-—) P |8 S Torr =12p8
Vb Vb 2 125 § Rs =10
= 5 Lm/ o
The circuit constants and the Torr value shown below are rec- §20r :gg g /Rm'l 3ms
—440 5]
ommended. awll 8
Torr = 12us at rs=47kQ, C1=500pF, Vb=5V L
% 2 4 6 8 10 12 14 16
Motor coil resistance Rm (Q)
m Chopper frequency vs. Supply voltage m Chopper frequency vs. Output current
50 50
40 40
m % | Motor : 23LM-C202 7 ¥ —| MBI aeE e
= _L— o = 0.8A at Vcc=24V z — Vee=24V
= Rs=1Q = Rs=1Q
20 20
10 10
0 0
0 10 20 30 40 50 0 0.2 0.4 0.6 0.8 1.0
Vce (V) lo (A)




2-Phase Stepper Motor Unipolar Driver ICs (2-Phase Excitation)

SLA7022MU/SLA7029M/SMA7022MU/SMA7029M

m Thermal Design

An outline of the method for calculating heat dissipation is shown below.

(1)Obtain the value of Pw that corresponds to the motor coil
current lo from Fig. 7 "Heat dissipation per phase Px vs. Out-
put current lo."

(2) The power dissipation Puis is obtained using the following formula.

2-phase excitation: Pdiss [12P1+0.015%xVs (W)
1-2 phase excitation: Paiss D% Pr+0.015%Vs (W)

(3) Obtain the temperature rise that corresponds to the calcu-

lated value of Pdiss from Fig. 8 "Temperature rise."

Fig. 7 Heat dissipation per phase Pu vs. Output current lo

SLA7022MU, ASMA7022MU

SLA7029M, SMA7029M

Response frequency (pps)

Response frequency (pps)

1.2 1.2
% 1 2 10
a 3 a
Q
8 o8 /)b‘ﬂ/ 8 08 4
= Q;CZ, & < 3
2! 0.6 p ) Motor : 23LM-C202 2 06 //AA% Motor : 23LM-C004
5 — P i ‘g Holding mode ; g q&/f// N Holding mode
S < 5 3N |
2 04 S 04 — N
g _ 2 =
E —T 5 —
g 02 — § 0.2
T T
0 0
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
Output current lo (A) Output current lo (A)
Fig. 8 Temperature rise
SLA7000M series SMA7000M series
0 150
NS e
100 I 100 o
d 7 > Natural cooling 2 ®e
VT : ; ) Natural cooling
Lo - Lhchtcat=ink £ Without heatsink
EE .
<< < K
50 g 50 =
0 0
0 1 2 3 4 5 0 1 2 3 4
Total Power (W) Total Power (W)
Thermal characteristics
SLA7022MU SLA7029M
35 0
G Without heatsink o Without heatsink
& 30 Natural cooling < 25 Natural cooling
v i [/ < ? B & g
© 25 © ™~
<
5 ™~ 4 3 2 4
(%2} . 2
2 20 Tc (@ pin) 5 Tc (@ pin)
g 5 15
g 15 Motor : PH265-01B g Motor : PH265-01B
g Motor current 10=0.8A g- 10 Motor current lo=0.8A
£ 10 Ta=25°C 5 Ta=25°C
® Vee=24V, Vs=24V 9 Vee=24V, Vs=24V
g 5 2-phase excitation S 5 2-phase excitation
0
200 500 1K 200 500 1K
Response frequency (pps) Response frequency (pps)
SMA7022MU SMA7029MU
35 30
G Without heatsink ~ I~ Without heatsink
< 30 ~ Natural cooling e 5 Natural cooling
3 3 ™~
= & T 5 ™ :
[ . .
2 50 Tc (@ pin) é Tc (@ pin)
ER Motor : PH265-01B s MIGIT? & [PlrAC-OILE
=3 Motor current 10=0.8A g 10 IS GUFEITE (=0
g 10 Ta=25°C g Ta=25°C
s Vce=24V, Vs=24V & Vee=24V, Vs=24V
3 5 2-phase excitation 3 5 2-phase excitation
[$) $)
0 0
200 500 1K 200 500 1K
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m Supply Voltage Vcc vs. Supply Current lcc

SLA7022MU, SMA7022MU SLA7029M, SMA7029M
00 500
—~ 400 \
Z 2 400
E \ E
3 Motor : 23LM-C202 by Motor : 23LM-C004
s s00 1-phase excitation 2 & 1—3??;5'{3 excitation
@ Holding mode S Holding mode
5 lo : Output current 5 lo : Qutput current
S 200 S 200
= — >
g lo=1A = lo=1A
= S
100 ? 100
0.4A
[ R S 7 I E———
. [ 0.2A
0 10 20 30 40 50 % 10 20 30 40 50
Supply voltage Vee (V) Supply voltage Vce (V)
] TOI'q ue Characteristics
SLA7022MU, SMA7022MU SLA7029M, SMA7029M
20 2.0
L
£ 15 £ 15
o T
2 2
S T Motor : PX244-02 5 Motor : 23LM-C202
2 10 Output current lo =0.6A 2 10 Output current lo =0.8A
5 Motor supply voltage Vce =24V o Motor supply voltage Vcc =24V
= 2-phase excitation o 2-phase excitation
3 2
= 3
a 05 \ a 05
0 %100 500 1K 5K
100 500 1K 5K
Response frequency (pps) Response frequency (pps)




