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Parameter Symbol Conditions Ratings Unit
Load Supply Voltage Vas 32 v
Output Current Tour +1.8 A
Logic Input voltage Vin -03t05.5 v
Sense Voltage VSENSE -0.5t0 0.5 v
Reference Voltage VREF 5.5 v
Operating Ambient Temperature Ta Range S -40 to 85 °C
Maximum Junction Tj(max) 150 °C
Storage Temperature Tste -55t0 150 °C
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H 4% at Ta = 25°C, Vpp=24 V

Parameter ‘ Symbol ‘ Conditions ‘ Min ‘ Typ? ‘ Max ‘ Unit
Output Drivers
7128k PR (L PR Y Vas Operating 5.5 - 28|V
i FE ERH Roson Source Driver,lour=-1.5A 320 430 | mQ
Sink Driver, Iout=1.5A 320 430 | mQ
PR AR IE 1) s B Va Source Diode,Ir=-1.5A 12 | V
Sink Diode, I;=1.5A 12 |V
U R R A DI - frwm<50kHz 4 | mA
Operating, outputs disabled 2 | mA
IS DR - frwm<50kHz 8 | mA
Operating,outputs disabled 5 | mA
Control Logic
A NGRS Ving 2.2 \Y%
Vino 0.8 A\
WA FBR Tina Vin=3.3 20| <1.0 20 uA
Invo) Vin=0 20 <1.0 20 uA
Rusi - 100 kQ
Ao B Rus> - 100 -| kQ
Rwmss - 100 -1 kQ
AR T AR Rep - 100 -| kQ
peg = PN Iaiit Vhysn) Asa % of 3.3V 11 19 %
ME SR tBLANK 0.7 1 1.3 us
[i] 5 9 P [ o ROSC Logic High or GND 20 30 40 us
Rosc=25kQ 23 30 37 us
ZEHET VREF 0.5 - 4,V
ZHE RN B Irer -3 0 3| uA
R A Vrer=2V, %I 1iipmax=38.27% - - +15 %
erty Vrer=2V, %I 1ripmax=70.71% - - +5 %
Vrer=2V, %I trippmax=100% - - +5 %
S ] tor 100 475 800 ns
Protection
RIEBE Vuvro VBB rising 3.0 3.15 v
SUN/TRPiA Tocest 3 - - A
R KT T1sp - 160 - | °C
TR IR Trspnys - 15 - | °C

URE TN/ AL, BATRRE AT RE A 51 REIAL L ) PR E SO R
24T Kb SR A S A AN S OB 2R AF R BB, X8 B RS o o TG s MEBETREA PN, (ELFE SR R R /ML ] -

3Verr = [(Vrer/8) — Vsense] / (Vrer/8).

4 ERLRA(OCP) 1TBRAE R TR AETA=25°C N BE W fRAETE RE K
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EZR(E) (MAZMUSET STEP B3H) tc 200 ns

RIFAIE) (WAZET STEP BIUR) o 200 ns

Figure 1. Logic Interface Timing Diagram
x®1: WPHASHERER
MS3 MS2 MS1 Microstep Resolution Excitation Mode

0 0 0 Full Step 2 Phase
0 0 1 Half Step 1-2 Phase
0 1 0 1/32 Step 8W1-2 Phase
0 1 1 1/16 Step 4W1-2 Phase
1 0 0 Half Step (70%) 1-2 Phase
1 0 1 Quarter Step W1-2 Phase
1 1 0 1/8 Step 2W1-2 Phase
1 1 1 1/16 Step 4W1-2 Phase
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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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H1°F- VREF 28110, Trripmax(A)H T2k 5E:

Itripmax=VREF / (8 xRs)

B30 I SEBR R A BN BRI B A b, IR

Ieip=(%0ITtip Max/ 100) I Trip Max

(K2 45 T RSP IR E 40 HD
VER: SENSE Ml B K EAREEIL 0.5V,

B 5 ZEVRET 8] torr: P9 %S PWM 451 H 1% 2
I FH B fi & HRL B SR A% 1) DMOS )98 4% 2 Dt T
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Figure 7. Current Decay Modes Timing Chart
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Figure 11. Decay Modes for Eighth-Step Increments
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R2: WSHMFER

Home microstep position at Step Angle 45° DIR =H

1328 | 116 | 18F | 14 | *% BE | SHAO 1187 (% ) 24BEE (%)
1 1 1 1 1 0.00 100 0
2 2.8 100 5
3 2 5.6 100 10
4 8.4 99 15
5 3 2 11.3 98 20
6 14.1 97 24
7 4 16.9 96 29
8 19.7 94 34
9 5 3 2 225 92 38
10 253 90 43
11 6 28.1 88 47
12 30.9 86 51
13 7 4 33.8 83 56
14 36.6 80 60
15 8 39.4 77 63
16 422 74 67
17 9 5 3 2 1 45 71 71
18 478 67 74
19 10 50.6 63 77
20 53.4 60 80
21 11 6 56.3 55 83
22 59.1 51 86
23 12 61.9 47 88
24 64.7 43 90
25 13 7 4 67.5 38 92
26 70.3 34 94
27 14 73.1 29 96
28 75.9 24 97
29 15 8 78.8 19 98
30 81.6 15 99
31 16 84.4 10 100
32 87.2 5 100
33 17 9 5 3 90 0 100
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34 92.8 5 100
35 18 95.6 -10 100
36 98.4 -15 99
37 19 10 101.3 -20 98
38 104.1 24 97
39 20 106.9 -29 96
40 109.7 -34 94
41 21 11 112.5 -38 92
42 1153 -43 90
43 22 118.1 -47 88
44 120.9 51 86
45 23 12 123.8 -56 83
46 126.6 -60 80
47 24 129.4 -63 77
48 132.2 -67 74
49 25 13 2 135 -7 7
50 137.8 74 67
51 26 140.6 77 63
52 143.4 -80 60
53 27 14 146.3 -83 55
54 149.1 -86 51

55 28 151.9 -88 47
56 154.7 90 43
57 29 15 157.5 92 38
58 160.3 94 34
59 30 163.1 96 29
60 165.9 97 24
61 31 16 168.8 98 19
62 171.6 99 15
63 32 174.4 -100 10
64 177.2 -100 5

65 33 17 180 -100 0

66 182.8 -100 5

67 34 185.6 -100 -10
68 188.4 99 -15
69 35 18 191.3 98 20
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AN ATD5988
Y7 iR HRTAHRAR Py B % R A U AR (R SR 25 i FRAL IR Bt
70 194.1 97 24
71 36 196.9 96 29
72 199.7 -94 34
73 37 19 10 2025 92 -38
74 205.3 90 -43
75 38 208.1 -88 -47
76 210.9 -86 -51
77 39 20 213.8 -83 -56
78 216.6 -80 -60
79 40 219.4 77 -63
80 2222 74 -67
81 41 21 11 3 225 71 71
82 227.8 -67 74
83 42 230.6 -63 77
84 233.4 -60 -80
85 43 22 236.3 -55 -83
86 239.1 -51 -86
87 44 241.9 -47 -88
88 244.7 -43 90
89 45 23 12 2475 -38 92
90 250.3 -34 94
91 46 253.1 29 96
92 255.9 24 97
93 47 24 258.8 -19 98
94 261.6 -15 99
95 48 264.4 -10 -100
96 267.2 5 -100
97 49 25 13 270 0 -100
98 272.8 5 -100
99 50 275.6 10 -100
100 278.4 15 99
101 51 26 2813 20 98
102 284.1 24 97
103 52 286.9 29 96
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AN ATD5988
O G RA T RA R Py B e B RSV (R4 OB 238 LIRSS A
104 289.7 34 -94
105 53 27 14 292.5 38 -92
106 2953 43 -90
107 54 298.1 47 -88
108 300.9 51 -86
109 55 28 303.8 56 -83
110 306.6 60 -80
111 56 309.4 63 =77
112 312.2 67 -74
113 57 29 15 4 315 71 -71
114 317.8 74 -67
115 58 320.6 77 -63
116 323.4 80 -60
117 59 30 326.3 83 -55
118 329.1 86 -51
119 60 331.9 88 -47
120 334.7 920 -43
121 61 31 16 337.5 92 -38
122 340.3 94 -34
123 62 343.1 96 -29
124 3459 97 -24
125 63 32 348.8 98 -19
126 351.6 99 -15
127 64 354.4 100 -10
128 357.2 100 -5
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AN ATD5988
V7 s HL T A PRA A A B R Heas LT I AR 5 B SR 20 32 ALK

B hE X

TOP VIEW

ouT2B
ENABLE
GND
cP1
cP2
vcp

NC

©v
z
=

Ms2
Ms3
RESET
ROSC
SLEEP

QFN28
B
QFN28 T4 =9 kB

4 CP1 CRE RS
5 CP2 HLAT 22 L2 B 2
6 VCP FL AT 22 ik B it

9 MS1 or LA
10 MS2 Moy EEERA2
11 MS3 Moy L FERmA3
12 \RESET BN, CHSFA R
13 ROSC RIS ) T 28 i
14 \SLEEP RERAIAN, AL
16 STEP STEPfii A\

17 REF ZEBIERA

3,18 GND M, GNDE M AUE I 12 55 25 4R 15 TH P ADHM LR E SM G EAE — 2

19 DIR DIR¥iI A\
21 OUTIB M Ll L B
22 VBBI PR SN
23 SENSE1 o7 W o/ e i
24 OUTI1A A Lt A
26 OUT2A A2 ) A
27 SENSE2 A2 A I R P 3
28 VBB2 S AR SN

1 OUT2B SR 2% B

2 \ENABLE BRI, KA

7.8,15,20,25 NC 2=
- PAD ARG
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G MR T ERAR

ATD5988
P e B RO VAL (R (Y B2 3 MR B A5

g RHE (S B

Ei AN}

BHREE

B
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P1
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EIEHENEEHE @<sx><
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A0 FHERE

BO FHEKE

KO FHEEE
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P1 BBEHRLEE
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ONONONONONONONONONG)
HESTL
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Q| Q4 Q3 | Q4
|
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ISBR
e | HE | mE Ew| | BEBE o5 ) 0 | k| wo | pim
B | R | # ) | Gy | @M | mm) | @mm) | (mm) | mm) | SR
ATD5988 QFN 28 | 5000 330 12 6 5.7 1.5 8 12 Q2
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AN ATD5988
V7 R HL T A PRA A P B B AR A AR B TR P i LIS A
SR A R

2 HRXRE HERR | SRS SPQ | KE(mm) | EE(mm) | FE(mm)
ATD5988 QFN - 28 5000 365 365 70

www.icofchina.com Page 21 of 22 ATD5988-S402-V1.2



http://www.heroic.com.cn

AN ATD5988
v BN R R TR R A B # 2R A VAR B R 5 3 L IR E S A
HEFR

QFN28
Dlz e PIN 132 “‘7k( )
ZX(mm
2
JUUUUUL
) i ] MIN NOM MAX
) [ -
) : (= E 4.85 5.00 5.15
| {H - - - LA
) = —_ - D 485 5.00 5.15
= | =t
y _)/ﬁ ‘ =5 E2 - 3.15
Annann ~ : 315
HEmN I I‘—L’
FiEE E3 - 3.15
|
} D3 - 3.15
29X ¥* : A“ E4 - 4.80
1 | 4
| > e PR D4 = 4.80
MHEEEERINEEERSH
b b 0.18 0.25 0.30
i b2 - 0.30
: e - 0.50
| I I | e2 - 0.50
| / e A 0.80 0.90 1.00
: L 0.45 0.55 0.75
' L2 - 1.15
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