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mGeneral Description

Combining low-power CMOS logic with high-current, high-voltage
power FET outputs, the Series SLA706xM translator/drivers provide
complete control and drive for a two-phase unipolar stepper motor
with internal fixed off time and pulse-width modulation (PWM)
control of the output current in a power multi-chip module
(PMCM™),

There are no phase-sequence tables, high-frequency control lines,
orcomplex interfaces to program.The CMOS logic section provides
the sequencing logic, direction,control, synchronous/asynchronous
PWM operation, and a "sleep"function. The minimum CLOCK input
is an ideal fit for applications where a complex pP is unavailable or
overburdened. TTL or LSTTL may require the use of appropriate
pull-up resistors to ensure a proper input-logic high. For PWM current
control, the maximum output current is determined by the user's
selection of a reference voltage and sensing resistor. The NMOS
outputs are capable of sinking up to 1, 2, or 3 A (depending on device)
and withstanding 46 V in the off state.

Clamp diodes provide protection against inductive transients. Special
power-up sequencing is not required.

Half-, quarter-, eighth-, and sixteenth-step operation are externally
selectable for the SLA7060/61/62M. Full-, Half-, quarter-, and
eighth-step operation are externally selectable for the
SLA7065/66/67TM.

Half-step excitation alternates between the one-phase and two-phase
modes (A-AB-B-AB-A-AB-BAB),providing an eight-step sequence.
mApplications

oPPC

e Printer

oOA Equipment

mFeatures

oTo 3 A Output Rating

eInternal Sequencer for Microstepping Operation
oPWM Constant-Current Motor Drive

o Cost-Effective, Multi-Chip Solution

100 V, Avalanche-Rated NMOS Outputs

eLow rDS(on) NMOS Outputs (150 milli-ohms typical)
e Advanced, Improved Body Diodes

enputs Compatible with 3.3 V or 5 V Control Signals
eSleep Mode

eInternal Clamp Diodes

mPackage

mKey Specifications

eMotor Supply Voltage (VM) : 44V max

eLoad Supply Voltage (Vs) : 10V~44V

oL ogic Supply Voltage (Vce) : 3V~5.5V

oOutput Current (Io) : 1A(SLA7060M,SLA7065M)
2A(SLA7061M,SLA7066M)
3A(SLA7062M,SLA7067M)

oQOutput Maximum Voltage (Vpgs) : 100V min
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Scope
The present specifications shall apply to a micro-stepping capable 2-phase unipolar stepper
motor
driver IC, SLA706xM Series.
The present specifications shall apply to SLA706xM Series which is performed RoHS
instructions.
Lead part solder : Pb free  Inner solder : Lead content >85%
Outline
Type Hybrid integrated circuit
Structure Plastic molded (transfer mold)
Applications To drive a 2-phase stepper motor.
PP (Micro-Stepping Capable. PWM Constant-Current Control.)

Absolute maximum ratings

Characteristic Symbol Ratings Unit Remarks
Load Supply Voltage Vum 46 \%
Main Power Supply Voltage VB 46 \%
Logic Supply Voltage Vop 7 \Y
1.0 SLA7060M,SLA7065M
Output Current Io* 2.0 A SLA7061M,SLA7066M
3.0 SLA7062M,SLA7067M
Logic Input Voltage Vin -0.3~Vpp+0.3 A%
REF Input Voltage VREF -0.3~Vpp+0.3 A%
Sense Voltage Vrs +2 \Y g::;i}ilsit. doesn’t
Power Dissipation Pp 25 W _|atT=25C
16 W | at Tc=25C
Junction Temperature Tj 150 °C
Operating Temperature T. _90~85 oc
Range
Storage Temperature Range Tste -30~150 °C

#Output current rating may be limited by duty cycle, ambient temperature, and heat
sinking.
Under any set of conditions, do not exceed the specified junction temperature(T)).
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Electrical characteristics
Recommendable Operating Range
.. Ratings
Ch terist Symbol . R k
aracteristic ymbo MIN MAX Unit emarks
Load Supply Voltage Vum 44 v
Main Power Supply Voltage Range VBB 10 44 A%
. Please adjust the Vce surge
Logic Supply Voltage Range Vbp 3.0 5.5 \Y
voltage to 0.5V or less.
The control current
REF Input Voltage Range VR&EF 0.1 1.0 V | accuracy decreases in 0.1V
or less.
11Pin t t
Case Temperature Tc 90 °C (at IiIr(; F(?E)p erature

Electrical Characteristic (Ta=25°C,Vss=24V,Vpp=5V Unless Otherwise Noted.)

Limits
Characteristic Symbol Unit Test Conditi
v Min. Typ. Max. o neton
Main Power Supply C ¢ IsB 15 mA | Regularity
IBBs 100 pA | atSLEEPoperates
Logic Supply Current Ipp 4 mA
Drain-Source Breakdown V®rps 100 Vep=44V
Ip=1mA
Output On Resistance Rbson 0.25 0.4 Q | Ip=2A
Body Diode Forward Voltage Vr 0.95 1.2 V | Ir=2A
Maximum Clock Frequency fox 250 kHz | duty=50%
. ViL 0.25Vop | V
L Input Volt
oglc Input Yotage Vin 0.75VbD \'%
I +1 pA | Clock,Reset,
CWICCW, S
Logic Input Current I £l nA > OYIC
Tim =75 -50 -25 pA M1 M2
Trev +1 pA
VREF 0 1.5 V | Stationary current control
REF Input Voltage Range - 2.0 Voo V| atSLEEPopertes
REF Input Current Irer +10 pA | VrRer=0~VpD
VoL 1.25 V | ImoL =1.5mA
M t Vol
0 Output Voltage Vmon | Voo-1.25 V | Imon =—1.56mA
Mo Output Current Ivor 3 mA
Imon -3 mA

S Operation at a step frequency greater than the specified minimum value is possible but not warranted.

Note.
Negative current is defined as coming out of the specified pin.
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Electrical Characteristic(continued) (T.=25°C,Ves =24V, Vpp =5V Unless Otherwise Noted.)

. Limits . o
Characteristic Symbol Min. Typ. Mo, Unit Test Condition
Vrer=1.0V
Sense Voltage VSENSE 0.95 1.00 1.05 \Y at Mode F
Sense pins Sink Current IsEnsE +10 pA
Mode F 100 %
Mode E 98.1 %
Mode D* 95.7 %
Mode C 92.4 %
Mode B¥ 88.2 %
Mode A 83.1 %
Mode 9% 77.3 %
Step Reference Current Ratio Mode 8 70.7 % g::l;i]i)_llg (1)2/70
Mode 7* 63.4 % '
Mode 6 55.5 %
Mode 5* 47.1 %
Mode 4 38.2 %
Mode 3* 29.0 %
Mode 2 19.5 %
Mode 1* 9.8 %
Wake-Up time tsE 100 us | Vrer : 2015V
tpdon 2.0 us | Clock—Out ON
Switching Time . Clock — Out
pdoff 1.5 us OFF
PWM Minimum On Time £ON(min) 1.8 us
torr1 12 us | Mode 8~F
PWM OFF Time torr2 9 us | Mode 4~7
toFFs 7 pus | Mode 1~3

Note.

+ Negative current is defined as coming out of the specified pin.
- SLA7065M, SLA7066M, and SLA7067M of the item of * sign of Step Reference Current Ratio

are off the subject.
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MR T — 5

Thermal Design Data

Allowable Package Power
Dissipation Pp [W]
N

Thermal Ratings

w

—y

0 1 1 1 1 1
0 25 75 100
Ambient Temperature T, [°C]
Truth Table
+ Input Pin
Pin Name Low Level High Level Clock
Reset Run Logic Reset -
CW/CCW Forward (CW) Reverse (CCW) —
M1 . . . .
M2 Micro-Stepping Operation Mode Setting —
REF Enable Sleep Mode -
Svne Asynchronous PWM Synchronous PWM )
Y operation operation

_____________________________________________________________________________________________________________________________________________________|]
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Micro-Stepping Operation Mode Setting

[SLA7060M, SLA7061M, SLA7062M]

Input Level

Operation Mode M1 M2

4W 1-2phase (1/16 Step) L L
2W 1-2phase (1/8 Step) L H
W 1-2phase (1/4 Step) H L

1-2phase (1/2 Step) H H

[SLA7065M, SLA7066M, SLA7067M]

Operation Mode

Input Level

M1 M2

2W 1-2phase (1/8 Step) L L

W 1-2phase (1/4 Step) L H
1-2phase (1/2 Step) H L

2-2phase (Full Step) H H

+ Output Pin
Pin Name High Level Low Level
Mo Half-Step Position (Mode 8) -

Logic Input Timing Requirements

Reset

2us(min) f

— 5us(min)

Clock \

4us(min)

.
y

]

N
' K
?— 2us(min) —+— 2us(min) ——H

1us(min)

CW/CCMV\{ \ 1 ps(min)

M2

1pus(min)

‘..‘L-------
P S

1 ps(min)
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