W SLA7042M AND
& SLA7044M

MICROSTEPPING, UNIPOLAR PWM,
HIGH-CURRENT MOTOR CONTROLLER/DRIVER

The SLA7042M and SLA7044M are designed for high-efficiency
and high-performance microstepping operation of 2-phase, unipolar
ouT stepper motors. Microstepping provides improved resolution without
STROBE limiting step rates, and provides much smoother low-speed motor
REF/ENABLE operation. An automated, innovative packaging technology combined
CNTRL SPLY with power NMOS FETs and monolithic CMOS logic/control circuitry
CLOCK advances power multi-chip modules (PMCMs ™) toward the complete
SERIALDATA & A integration of motion control. Each half of these Stepper motor control-
ler/drivers operate independently. The 4-bit Shiftregisters are serially
loaded with motor phase information afd outputcurrent-ratio data (eight
EB levels). The combination of user-selectable gurrent-sensjng resistor,
linearly adjustable reference voltage fand digitally seleeted,output
current ratio provides users,witha#Broad, variable range”of of full, half,
and microstepping motggControl (I4f = [Vr/8 ¢ Rd's, Clrrent Ratio).
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MICROSTEPPING,

UNIPOLAR PWM, HIGH-CURRENT
MOTOR CONTROLLER/DRIVERS

FUNCTIONAL BLOCK DIAGRAM
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& SLA7042M anp SLA7044M
®\o‘ & MICROSTEPPING,
\ UNIPOLAR PWM, HIGH-CURRENT
MOTOR CONTROLLER/DRIVERS
DC ELECTRICAL CHARACTERISTICS at T, = +25°C, Vpp = 5 V unless otherwise noted.
Limits
Characteristic Symbol Test Conditions Min Typ Max Units
FET Leakage Current Ipss Vpg =100 V — — 4.0 mA
FET ON Voltage Vosion) SLA7042M, loyr = 1.2 A — — 800 mvV
SLA7044M, lo,r =3 A — — 855 mV
FET ON Resistance "os(on) SLA7042M, lgyt = 1.2 A — — 0.67 Q
SLA7044M, lo,r =3 A — — 0285 Q
Body Diode Forward Voltage Vgp SLA7042M, lgyr =-1.2 A — — 1.2 \Y
SLA7044M, loyr = -3 A — — 1.6 v
Control Supply Voltage Voo Operating 4.5 5.0 5.5 \%
Control Supply Current Ibo Each controller, Vpp =5.5V — — 7.0 mA
Logic Input Voltage Vina 35 — — \%
Vino) — — 15 v
Logic Input Current Iny Vinay = Voo — — 1.0 HA
lino) Ving =0 — — -1.0 HA
REF/ENABLE Input Voltage | Veeren DATA, CLOCK, STROBE, and OUT Enabled 0.4 — 25 v
DATA, CLOCK, STROBE, and OUT Disabled Vpp -1 — — \%
REF/ENABLE Input Current IREF/EN OV <Vgerens5V — — +1.0 A
Step Reference SRCR DATA Input = 000X — 0 — %
Current Ratio DATA Input = 001X — 20 — %
DATA Input = 010X — 40 — %
DATA Input = 011X — 55.5 — %
First Bit Entered (X) = Phase DATA Input = 100X — 71.4 — %
Second Bit Entered = LSB DATA Input = 101X — 83 — %
Last Bit Entered = MSB DATA Input = 110X — 91 — %
DATA Input = 111X — 100 — %

NOTE: Negative current is defined as coming out of (sourcing) the specified device pin.

TYPICAL AC CHARACTERISTICS at T, = +25°C, Vpp =5V, Igyr =1 A, Logic Levels are Vpy and
Ground

PWM OFF Time DATA INPUE = 001X ..o 7 Us
DATA INPUE = 010X ..o 7 Us
DATAINPUE = 011X ..o 9 us
DATA INPUL = 100X ..o 9 us
DATA INPUE = 101X oo 9 us
DATA INPUE = 110X .ooiiiiiiiiiiiiiei s 11 ps
DATA INPUE = 101X ..o 11 ps

Output RiseTime t, 109 0 900 ... 0.5 s

Output Fall Time t; 9090 10 LOUD ..ottt s 0.1 Ys

Strobe-to-Output Switching Time t BOY0 10 5090 ...vvvieeeeiiiiiee e e ettt e 0.7 pys

pd
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MICROSTEPPING, @\0&0 e
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CLOCK

STROBE
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Dwg. WK-002

SERIAL PORT TIMING CONDITIONS
(T, =+25°C, Logic Levels are V,, and Ground)

A. Minimum Data Active Time Before Clock Falling Edge (Data Set-Up Time) ........... 150 ns
B. Minimum Data Active Time After Clock Falling Edge (Data Hold Time) .................. 150 ns
C. Minimum Data Pulse WIdth ............ccuuiiiiii e 350 ns
D. Minimum CIock PUlSe WIdth ..........ooiiiiiiiee e 350 ns
E. Minimum Time Between Clock and Strobe Falling EAges ........cccccooiiiiieiiiniiiieneenn. 650 ns
F. Minimum Strobe PulSe WiIdth ..........coociiiiiiiii e 500 ns

APPLICATIONS INFORMATION

The SLA7042M and SLA7044M modules integrate two
CMOS controller ICs and four NMOS FETs. Each half of the
device operates independently, although the CLOCK inputs
may be connected together and the STROBE inputs may be
connected together. Pulling Ve low (<2.5 V) allows the 4-
bit shift registers to be serially loaded with motor phase and
output currrent ratioing data.

The first bit selects the motor phase (logic high = Output A
or B, logic low = Output A or B); the next three bits determine
the motor current ratio (eight steps, 0% to 100%). The internal
D/A converter, in conjunction with a current-sensing resistor
and input reference voltage, completes the microstepping
current control.

Pulling Vgep ey high (within 1V of V) resets the shift
register and latches to turn the MOS drivers OFF and inhibits
the serial DATA input.

111N o
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&o‘ &° MICROSTEPPING,
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FIGURE 2. PWM CONTROL (RUN MODE)
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SLA7042M anp SLA7044M
MICROSTEPPING,

UNIPOLAR PWM, HIGH-CURRENT
MOTOR CONTROLLER/DRIVERS

Vp VDD
TO OTHER CHANNEL
o » (OPTIONAL)
REF/EN
H = OFF FROM pP
Z = REFERENCE 111...1 = OFF
L = ENABLE DATA 000...0 = ENABLE DATA
- Dwg. EK-012

FIGURE 3. COMPLETE CONTROL

SERIAL DATA INPUT

The serial DATA input port is enabled (active low) by
the REFERENCE/ENABLE input. When V. is be-
tween 0.4 V and 2.5 V, information on the DATA input is

read into the shift register on each high-to-low transition of
the CLOCK.

There are four bits: the first bit entered controls the

LOAD CURRENT

motor phase — a high level-enables OUT, or OUT,, a low
level enables OUT; or OUT5. The next three bits set the
step reference voltage ratio and PWM OFF time as shown
in the Characteristics Tables — the least-significant bit first
and the most-significant bit last.

Data written into the serial data port is latched and
becomes active on a high-to-low transition at STROBE.
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FIGURE 4. TIMING RELATIONSHIPS
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SLA7042M anp SLA7044M
MICROSTEPPING,

UNIPOLAR PWM, HIGH-CURRENT

MOTOR CONTROLLER/DRIVERS

REFERENCE/ENABLE INPUT

The serial DATA input port is enabled (active low) by
the REFERENCE/ENABLE input when V.. is between
0.4Vand25V.

With Ve e\ greater than Vi, - 1V, the serial DATA
input port is disabled, the outputs are OFF, the internal
logic is reset, and the controller/driver will not be affected
by changes at the DATA, CLOCK, or STROBE inputs.

With Ve e\ between 0.4 V and 2.5V, the output
current limit is a linear function of V. and the step
reference current ratio.

* SRCR

In a typical (SLA7042M) application where V, =5V,
a Viperen between 0.4 V and 2.5 V, and a maximum
allowable load current of 1.2 A, the maximum value of Ry
is 0.69 Q and I, ,;min is 0.11 A when SRCR is 100%
(DATA input = 111X).

POWER DISSIPATION CALCULATIONS

The SLA7042/44M normally do not require special
heat sinking except under unusual circumstances (two
phases operating near maximum output current and T,
>65°C). However, as with all power drivers, the basic
constituents of power dissipation should be evaluated.
Conduction losses (internal power dissipation) include:

(a) FET output power dissipation (I,,2 *

lout * VDS(ON))’
(b) FET body diode power dissipation (Vgp * l5,7), and

(c) control circuit power dissipation (V,

rDS(on) or

Iop)-

PACKAGE RATINGS/DERATING FACTORS
Thermal calculations must also consider the tempera-
ture effects on the output FET ON resistance. The appli-
cable thermal ratings for the 18-lead power-tab SIP PMCM
package are:
Rgja = 28°C/W (junction to ambient with no heat sink)
or 4.5 W at +25°C and a derating factor of -36 mw/°C
for operation above +25°C.
Rgyv = 5°C/W (junction to mounting surface).

TEMPERATURE EFFECTS ON FET ry

Analyzing safe, reliable operation includes a concern
for the relationship of NMOS ON resistance to junction
temperature. Device package power calculations must
include the increase in ON resistance (producing higher
output ON voltages) caused by higher operating junction
temperatures. Figure 5 provides a normalized ON resis-
tance curve, and all thermal calculations should consider
increases from the given +25°C limits, which may be
caused by internal heating during normal operation.
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FIGURE 5. NORMALIZED ON RESISTANCE
vs TEMPERATURE

The power MOSFET outputs of these devices are
similar to the International Rectifier type IRL510
(SLA7042M) and IRL520 (SLA7044M). These devices
feature an excellent combination of fast switching, rugged-
ized device design, low on-resistance, and cost effective-
ness.
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