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Figure 1. Full Step Mode

1. The voltage measured on the SLA-pin only represents the BEMF voltage. Depending on the SLA Gain setting [1] the SLA voltage will be

equal to 1/2 or 1/4 of the real BEMF voltage.
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Figure 3. 1/4th Stepping Mode
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Figure 4. 1/8 Stepping Mode
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2. See the Full Step Stepping Mode section for more info on full step stepping mode.
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Figure 7. Oscilloscope Plot of 1/8 Microstepping with Microstep
Position Located at the Zero Current Crossing
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Figure 8. Oscilloscope Plot of 1/8 Microstepping with No
Microstep Position Located at the Zero Current Crossing
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Correct Bemf Measurement (1/8 Microstepping)

Figure 10. Example of 1/8 Microstepping with Offset
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Table 1. MICROSTEP POSITIONS FOR DIFFERENT STEPPING MODES (NO OFFSET)

AND8399/D

Stepping Mode

Stepping Mode

Stepping Mode

1/32 1/16 1/8 1/4 1/2 1/32 1/16 1/8 1/4 1/2 1/32 1/16 1/8 1/4 1/2
0 0 0 0 0 43 86
1 44 44 44 87
2 2 45 88 88 88 88
3 46 46 89
4 4 4 47 90 90
5 48 48 48 48 48 91
6 6 49 92 92 92
7 50 50 93
8 8 8 8 51 94 94
9 52 52 52 95
10 10 53 96 96 96 96 96
11 54 54 97
12 12 12 55 98 98
13 56 56 56 56 99
14 14 57 100 100 100
15 58 58 101
16 16 16 16 16 59 102 102
17 60 60 60 103
18 18 61 104 104 104 104
19 62 62 105
20 20 20 63 106 106
21 64 64 64 64 64 107
22 22 65 108 108 108
23 66 66 109
24 24 24 24 67 110 110
25 68 68 68 111
26 26 69 112 112 112 112 112
27 70 70 113
28 28 28 71 114 114
29 72 72 72 72 115
30 30 73 116 116 116
31 74 74 117
32 32 32 32 32 75 118 118
33 76 76 76 119
34 34 77 120 120 120 120
35 78 78 121
36 36 36 79 122 122
37 80 80 80 80 80 123
38 38 81 124 124 124
39 82 82 125
40 40 40 40 83 126 126
41 84 84 84 127
42 42 85
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Figure 11. Coil Voltage Behavior During Current Less State
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Figure 18. Operating Stepper Motor in Full Step by Using Half Step Stepping Mode
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“Coil current
zero crossing”
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Between two SLA measurements (= full step posi-

tions), the SLA voltage drops because of the high IC

temperature. Sampling the SLA voltage too late could

result in an incorrect Bemf voltage interpretation.
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Figure 19. Decrease of SLA-voltage at High Temperature
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Figure 20. Typical Application Schematic
SLABEOY 7V o TiE, ~f7rar ba— K\TTKBaM@wE%%TLTwéT%ﬁﬁ@

FDOADCTEITLET, 7L« AT v 7 Z L IZBEMF DWET, 7T TEG EIRIEE TS ENTETEE
ZlE|Y 7Y T TEDHDOT, W7y T ﬁ'ﬁfﬁ“ébvﬁbﬁ)oTb\é%é}( M RENMEERE ] &2
cL— b EMEHTOILEETH Y FHH A, ADCOIyiE a VTERBER), ~A 703y ha—FFZDF
eI, WETASLABEEHEREIC L > TR F iy OEEZL SLA@F%%/7)/7T%i@“

93, HBHNE, R E L VEHRICTHEDIC, ~1 7=
[ZFmET— K] T LZX o512, SLABENTE gy he—FFRO~A 7 0 AT v FEEE LT

MINLH01F, a2/ VERER - 7o A& THOR I SLABEEZ Y7V 7452 b TEET,
“Fﬂ#éﬁ%—b@% Yo SLABEZY TV v IFME— OGO X ST, BINOIRIE %8 A5

FTHEEF, TORICEELTLIESN, £z, %3 dH » £ 8 A(Figure 21% 2 1R),
n~ﬁx-74w&mum& FoT, WEEND FlE— FCIE B EEBEIISLAY BV E T,

BRI BIEN AL E T, A rsaaryie—J 3R EERT L7710 T
HiEE— N CIISLAEESPWMAE R L H L — 7

KNCHEFINDEDOT, aAVEREa « 7o XD

3. The coil voltage is sampled by a Sample-and-Hold circuit. There is no digital conversion done by AMIS—305xx.
4. If the stepper motor is operated close to the maximum operating speed it's advised to introduce a delay between the NXT pulse and
sampling of the SLA voltage.
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Figure 21. Difference Between Transparent and Not Transparent Mode
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Figure 22. Simple Motor Control Example
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| Initialize microcontroller

v

Set Coil Current
Set Stepping Mode

v

| Enable Motor

I

Send NXT Pulse

v

Start Timer

y

Read Microstep
Position

If MSP =
(4 OR 36 OR 68
or 100)

Delay |

v

Sample SLA-pin |

Figure 23. Sample SLA Voltage (1/8 Microstepping)
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| Initialize microcontroller |
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| Send NXT Pulse
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Start Timer
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Read Microstep
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(0 OR 32 OR 64
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Sample SLA-pin |

Timer Overflow ?
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Figure 24. Sample SLA Voltage in Transparent Mode
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| Initialize microcontroller |
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Set Coil Current
Set Stepping Mode

v

Enable Motor
Transparent Mode

| Send NXT Pulse |

v

Start Timer

v

Read Microstep
Position

If MSP =
(0 OR 32 OR 64
OR 96)

Figure 25. Simple Stall Detection
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| Initialize microcontroller |

v

Set Coil Current
Set Stepping Mode

v

Enable Motor
Transparent Mode

]

| Send NXT Pulse

v

Start Timer

v

Read Microstep
Position

If MSP =
(0 OR 32 OR 64
OR 96)

MSP = Microstep Position
MOD = Remainder of a division
Y = 2 for 1/16 microstepping, 4 for 1/8 microstepping
8 for 1/4 microstepping and 16 for half stepping W

If MSPMOD Y =0

SLA below
Threshold ?

Figure 26. SLA Check
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Figure 27. Stall Detection with Comparator
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[1] AMIS-305xx Data Sheet (www.onsemi.com)
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