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DMOS Microstepping Driver with Translator and Overcurrent Protection
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HR4985

DMOS Microstepping Driver with Translator and Overcurrent Protection

Functional Block Diagram
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Parameter Symbol Conditions Ratings Unit
Load Supply Voltage Ves 35 \
Output Current lout +1 A
Logic Input voltage Vin -0.3t05.5 \
Logic Supply voltage Voo -0.3to 55 \
Motor Output Votage -2.0to 37 \Y
Sense Voltage Vsense -05t00.5 \Y
Reference Voltage VRer 5.5 \
Operating Ambient Temperature Ta Range S -20t0 85 °C
Maximum Junction Ts(max) 150 °C
Storage Temperature Tstg -55 to 150 °C
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HR4985

DMOS Microstepping Driver with Translator and Overcurrent Protection

B4 T at Ta = 25°C, Vge= 35V

Parameter Symbol Conditions ‘ Min ‘ Typ? ‘ Max ‘ Unit
Output Drivers
Load Supply Voltage Range Ves Operating - 35 \%
During Sleep Mode - 35 \%
Logic Supply Voltage Range Vob Operating 3.0 - 55 \%
Output On Resistance Roson) Source Driver,loyr=-800mA 700 900 mQ
Sink Driver, loyt=800mA 700 900 mQ
Body Diode Forward Voltage Ve Source Diode,lr=-800mA 1.3 \%
Sink Diode, I;=800mA 1.3 \Y
Motor Supply Current frwm<50kHz mA
les Operating, outputs disabled mA
Sleep Mode 10 UA
Logic Supply Current frwm<50kHz mA
Ibb Operating,outputs disabled mA
Sleep Mode 10 UA
Control Logic
Logic Input Voltage Ving) Vpp*0.7 \%
ViN() Vop*0.3 | V
Logic Input Current lingyy ViN=Vppx0.7 -20 <1.0 20 UA
i) Vin=Vppx0.3 -20 <1.0 20 | uA
Microstep Select Rwms1 - 100 - kQ
Rwms2 - 50 - kQ
Logic Input Hysteresis VHys(n) As a % of Vpp 5 11 19 %
Blank Time tBLANK 0.7 1 1.3 us
Fixed Off-Time tonr OSC=VDD or GND 20 30 40 us
Rosc=25kQ 23 30 37 us
Reference Input Voltage Range VRrer 0 - \%
Reference Input Current Irer -3 0 UA
Current Trip-Level Error® Vrer=2V,%l1ipmax=38.27% - - +15 %
err VRrer=2V,%l1ipmax=70.71% - - 5 %
VRrer=2V,%lt1ipmax=100% - - 5 %
Crossover Dead Time tor 100 475 800 | ns
Protection
Overcurren Protection Threshold® |  locpst 11 - - A
Thermal Shutdown Temperature Trsp - 150 - °C
Thermal Shutdown Hysteresis TrspHys - 15 - °C
VDD Undervoltage Lockout Vopuvio Vpp rising 2.7 2.8 2.9 \%
VDD Undervoltage Hysteresis VbbuvLoHys - 90 - mV

1 FOR input and output current specifications, negative current is defined as coming out of (sourcing) the specified device pin.

2 Typical data are for initial design estimationsonly, and assume optimum manufacturing and application conditions. Performancemay vary

for individualunits, within the specified maximum and minimum limits.

3 Verr=[(Vrer/8)-Vsensel/(Vrer/8)

4 Over current protection(OCP) is tested at To=25°C in a restricted range and guaranteed by characterization.
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DMOS Microstepping Driver with Translator and Overcurrent Protection
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(TAa=+25°C, Vpp =5V, Logic Levels are Vpp and Ground)
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Time Duration Symbol Typ. Unit

STEP minimum, HIGH pulse width ta 1 us

STEP minimum, LOW pulse width tg 1 us

Setup time, input change to STEP i 200 ns

Hold time, input change to STEP i 200 ns

Figure 1. Logic Interface Timing Diagram

Table 1. Microstep Resolution Truth Table

MS1 | MS2 | Microstep Resolution | Excitation Mode
L L | Full Step 2 Phase
H L | Half Step 1-2 Phase
L H | Quarter Step W1-2 Phase
H H | Eighth Step 2W1-2 Phase
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DMOS Microstepping Driver with Translator and Overcurrent Protection
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Figure 2. Missed steps in low-speed microstepping
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Figure 3. Continuous stepping using automatically-selected mixed stepping (ROSC pin grounded)
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5A/div.
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Figure 6. Shorted load (OUTxA — QUTxB) in
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Figure 9. Decay Modes for Half-Step Increments
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Table 2. Step Sequencing Settings

Home microstep position at Step Angle 45°, DIR = H

Phase 1 | Phase 2
Full | Half | 14 | 18 | current | Current | Step
Step | Step | Step | Step | [% lyipmax] | [% Wripmax) | Angle
# # # # (%) (%) ()
1 1 1 100.00 0.00 0.0
2 98.08 18.51 11.3
2 3 92.39 38.27 225
4 83.15 55.56 33.8
1 2 3 5 70.71 70.71 45.0
6 55.56 83.15 56.3
4 7 38.27 92.39 67.5
8 18.51 98.08 788
3 5 g 0.00 100.00 90.0
10 -19.51 98.08 101.3
6 11 —38.27 92.39 112.5
12 —55.56 83.15 123.8
2 4 7 13 -70.71 70.71 135.0
14 -B83.15 55.56 146.3
8 15 —52.39 38.27 1567.5
16 —598.08 18.51 168.8
5 9 17 —100.00 0.00 180.0
18 —58.08 -19.51 181.3
10 19 -52.39 -38.27 2025
20 -B3.15 —55.56 2138
3 6 11 21 —70.71 -70.71 2250
22 —55.56 -B83.15 236.3
12 23 —38.27 —582.39 2475
24 -19.51 —58.08 2588
7 13 25 0.00 —100.00 270.0
26 18.51 —5a8.08 2813
14 27 38.27 —52.39 2825
28 55.56 —-B83.15 303.8
4 8 15 29 70.71 —70.71 315.0
30 83.15 —55.56 326.3
16 3 92.39 -38.27 3375
32 98.08 -19.51 348.8
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Terminal List Table

Pin-out Diagrams

By

VREG [T !
M1
Ms2

RESET [107 H

Number Pin Name Pin Description
4 CP1 Charge pump capacitor terminal
5 CP2 Charge pump capacitor terminal
17 DIR Logic Input
2 \ENABLE Logic Input
3,16 GND Ground
8 MS1 Logic Input
MS2 Logic Input
21 OUT1A DMOS Full Bridge 1 Output A
18 OuUT1B DMOS Full Bridge 1 Output B
22 OUT2A DMOS Full Bridge 2 Output A
1 ouT2B DMOS Full Bridge 2 Output B
15 REF Gm reference voltage input
10 \RESET Logic input
11 ROSC Sense resistor for bridge 2
20 SENSE1 VBB2, the load supply for bridge 2
23 SENSE2 Logic Input
12 \SLEEP Logic Input
14 STEP Logic Input
19 VBB1 Load supply
24 VBB2 Load supply
6 VCP Reservoir capacitor terminal
13 VDD Logic supply
7 VREG Regulator decoupling terminal
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Side View
Dimensions In Millimeters Dimensions In Inches
Symbol : ,
Min Max Min Max
A 0. 700/0. 800 0. 800/0. 900 0. 028/0. 031 0. 031/0. 035
Al 0. 000 0. 050 0. 000 0. 002
E 0. 203REF 0. 00SREF
3.924 4.076 0. 154 0. 160
3.924 4.076 0. 154 0. 160
E1 2. 000 2. 200 0.079 0. 089
E2 2. 000 2. 200 0.079 0. 089
A 0. 200MIN 0. 008MIN
A2 0. 200 | 0. 300 0. 008 | 0.012
Al 0. 500TYP 0. 020TYP
L 0. 324 | 0. 476 0.013 | 0.019
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