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2-Phase Stepper Motor Unipolar Driver ICs

m Absolute Maximum Ratings

Parameter Symbol Ratings Units
Motor supply voltage Vee 46 \
FET Drain-Source voltage Vbss 100 \
Control supply voltage Vs 46 \%
TTL input voltage Vin 7 \%
Reference voltage VRer 2 \Y
Output current lo 1 A
Power dissipation Po 2.5 (Without Heatsink) W
Channel temperature Ten +150 °C
Storage temperature Tsig —-40 to +150 °C

m Electrical Characteristics

Ratings .
Parameter Symbol - t)ipg max Units
| 5 7.5
Control supply current S, ; mA
|Condmon Vs=44V
Control supply voltage Vs 10 24 44 \
FET Drain-Source Vbss 100 v
voltage |Condition Vs=44V, Ipss=250uA
Vi 0.85
FET ON voltage Ds | _ _ | v
| Condition lo=1A, Vs=14V
. Ibss | | 4
FET drain leakage current — mA
| | condition Voss=100V, Vs=44V
£ | FET diode forward Vso | | 1.2 v
'E voltage |Condition Ib=1A
§ I | | 40
I — HA
£ , | condition Vin=2.4V, Vs=44V
8 TTL input current I | | 08
L —U.
@) mA
| condition Vi=0.4V, V=44V
ViH 2 | |
TTL input voltage |Condition b=1A v
(Active High) Vi | | 0.8
| condition Voss=100V
ViH 2 | |
TTL input voltage |Condition Voss=100V v
(Active Low) Vi | | 0.8
|Condition Io=1A
@ T | 0.5 |
B |condition Vs=24V, I6=0.8A
[}
= T. 0.7
& | Switching time = | | us
5 |condton Vs=24V, 15=0.8A
<
2 T | 0.1 |
< | condition Vs=24V, 15=0.8A
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2-Phase Stepper Motor Unipolar Driver ICs (2-Phase/1-2 Phase Excitation)

SDKO3M

m Internal Block Diagram
s 9 1 16 o o e 1, 8, 9, 16pin Description of pins
o Q@ Q @) Excitation input
"""""""""""""" Active H | Active L
Pin 1 OuUT: OouT?2
14NCO Pin 16
» Pin 8
11NCO gﬁ.‘ € Pin 9 OUT2 OUT:1
< +AAA—9
& <
'y
O O é) O O
Rs Rs Rs GND GND To REF
10 15 13 4 12 2 3
m Diagram of Standard External Circuit (Recommended Circuit Constants)
Active High
Vce (46V max) Excitation signal time chart
? 2-phase excitation
i Phasefclock| 0 [ 1 | 23 [0 |1|mn :5109( )
INt | HI L [ L[HTTHTL]r:100Q (VR
Motor coil Vh ) g Motor coil Pligss A IN2 L[H H L L H | rs :47kQ
Phase A Phase B phasepINs | HTH T L[ L THI[H]"™ 1 47kQ
* N | LTL T HTHTJL [ L]rs:24kQ
re : 2.4kQ
16 8 7 7 1] 716 8/ 19 Cl:470pF
6 OUT1 OUTz Vs M Jrs Vs OUT1 OUT:|, C2: 470pF
) INtO——{IN N1 P—O IN ) :
Active SDKO3M SDKO3M Active Cs: 2200pF
High Phase A 2 Phase B High Ca: ZZOOPF
IN2 O—2] IN +—={To IN2l>——0) IN2 Ryl op
GND Rs _REF REF__Rs _GND - 110 2W,
3J = 112 1-2-phase excitation
»—L«M . v ' ¢ Phase | clock [0]1]2]3[4]5]6]7[0[1]2]3
J_ : S phase ANt [HIH[LILTLTC[L[HH[H]LL
Rs T Rs IN2 | L|L|L|H[H[H[L{L[L|L{L|H
INs [L|H|H[H[L|L|L|L|L|H|H[H
l,l Phase BI— N, LI LI L[ LIRIR[AI LI LIL[L
Active Low Ve (46V max) Excitation signal time chart
? 2-phase excitation
Phase[clock| 0 [ 1 [ 2 [ 3 Jo [ 1] r :510Q
i Ny | L{H[H]L[L |H]Tr:100Q(VR)
Motor coil Vh V) Motor coil Phase A N2 H | L L H | | L | rs :47kQ
PhaseA Phase B IN1 L L H H L L r4 : 47kQ
: Phase Bl N, THIH L L 1L 1 [ H]'™: 24
z fe : 2.4kQ
16 8 7 7 1] 716 8/ 19 C1:47ODF
6 OUTz oun Vs M1 Jla Vs OUTz OUT1], Co: 4700F
) INt O—IN INiP——O IN2 ) : p
Active SDKO03M SDKO03M Active C3: 2200pF
Low Phase A 2 Phase B 5 Low Ca: 2200pF
N2 O——2] IN +—| TD IN2>——() IN2 Rs Q typ
GND Rs REF REF __Rs _GND o (to 2W)
3J 3 5 112 1-2-phase excitation
10 4
I e ci Phase| clock |0]1|2|3|4[|5|6[7|0[1]|2]3
J_ 1 phase Al—Ne [LILIHIHIHIHIHILIL|LIHIH
Rs C2 Rs IN2 |H|H|H[L[L|L[H|H|H|H[H[L
phase BNt _[HI LI LI LI HIHIHIHIHILILIL
7 23€ B iN._[H[A[H[H[A[L[C[L[H[ AR




2-Phase Stepper Motor Unipolar Driver ICs (2-Phase/1-2 Phase Excitation)

SDKO3M

m External Dimensions

(Unit: mm)
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2-Phase Stepper Motor Unipolar Driver ICs (2-Phase/1-2 Phase Excitation)

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
r1,rz2: 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.)
L @

ri+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
lopp [J .« —
ri(ra+rx)  Rs
l2e Ix
Equation (2) can be modified to obtain equation to determine rx.
1

1 Vb 1
—_— —_— _1 _—
I \ Rse lorp r2

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

Ix=

tively.

Fig. 4 Output current lo vs. Current sense resistor Rs
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Ix=co
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N
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SDKO3M

Fig. 1 Waveform of coil current (Phase A excitation ON)
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Fig. 2 Normal mode
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Fig. 3 Power down mode
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Fig. 5 Output current loro vs. Variable current sense resistor rx
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Variable current sense resistor rx (Q)

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(C4) 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/1-2 Phase Excitation)

SDKO3M

m Determining the chopper frequency
Determining Torr
SDKO3M is self-excited choppers. The chopping OFF time Torr
is fixed by rs/C1 and r4/C2 connected to terminal Ta.
Torr can be calculated using the following formula:
Tore3 r3e Ciln (l—i =—1s+ C2 b (1~ i)
Vb Vb
The circuit constants and the Torr value shown below are rec-
ommended.
Torr = 12us at rs=47kQ, C1=500pF, Vb=5V

m Chopper frequency vs. Supply voltage

Fig. 6 Chopper frequency vs. Motor coil resistance
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m Chopper frequency vs. Output current
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2-Phase Stepper Motor Unipolar Driver ICs (2-Phase/1-2 Phase Excitation) SDKO03M

m Thermal Design

An outline of the method for computing heat dissipation is shown below.
(1) Obtain the value of P+ that corresponds to the motor coil current
lo from Fig. 7 "Heat dissipation per phase P+ vs. Output current

lo.

Fig. 7 Heat dissipation per phase P+ vs. Output current lo
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Thermal characteristics
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?g_ Motor : PH265-01B
£ Motor current 1o=0.8A
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$ 10 Vce=24V, Vs=24V
8 2-phase excitation
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m Supply Voltage Vcc vs. Supply Current lcc

(2) The power dissipation Pdiss is obtained using the following formula.
2-phase excitation: Pdiss [JP#+0.0075x%Vs (W)
1-2 phase excitation: Paiss D% Pu+0.0075%Vs (W)

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

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

Fig. 8 Temperature rise
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m Torque Characteristics

20
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10 Output current lo =0.6A

Motor supply voltage Vcc =24V
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m Note

The excitation input signals of the SDKO3M can be used as either Active High or Active Low. Note, However, that the corresponding

output (OUT) changes depending on the input (IN).

Active High
Input Corresponding output
IN1 (pin6) OUT: (pinl, 16)
IN2 (pin5) OUT:2 (ping, 9)

Active Low
Input Corresponding output
IN1 (pin6) OUT: (pin8, 9)
IN2 (pin5) OUT: (pinl, 16)




