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Part Number Package
HR4985 QFN24 with exposed thermal pad
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|
VDD Current
(l5 Regulator
| L :
? T onwe
:‘I‘:)?C'l'ﬁi§'l'=‘ﬁil‘ﬁr'i':3':'é"m'"": | vest T
REF | .
| | ouTia I
| H T
| H 1 OUT1B =
| i 1
| - E:> JE]’} {[:L; P
| Mixed Decay |eg— ; I\ Y Y'Y
STEP ! Gate T
RS | Drive | iDMOS FullBricge ll BBz R,
RESET(:>7 Control :) T =
CO— Translator [ Ln;uir[? J I_ i I
MS1 ‘#7 ; | ouTza
MSQ?_ E I OUTZB
y I
| PWM Latch [ i J {pl_ I
ENAB'—EC, Blanking H | SENSEZ
SLEEP(!:J Mixed Decay e ieorrnemmmecmeeemmmmameaead ‘l'
| | ‘%RR
| | L
| I
| I
e o _|
B TAEMR PR at Ta=25°C
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 \Y
Operating Ambient Temperature Ta Range S -20t0 85 °C
Maximum Junction Ts(max) 150 °C
Storage Temperature Tstg -55 to 150 °C
TN FRIBEH A A
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B4 T at Ta = 25°C, Vge= 35 V

Parameter Symbol Conditions ‘ Min ‘ Typ? ‘ Max ‘ Unit
Output Drivers
Load Supply Voltage Range Ves Operating 8 - 35 \%
During Sleep Mode 0 - 35 \%
Logic Supply Voltage Range Vob Operating 3.0 - 55 \%
Output On Resistance Roson Source Driver,loyt=-800mA 700 900 mQ
Sink Driver, lout=800mA 700 900 mQ
Body Diode Forward Voltage Ve Source Diode,lr=-800mA 13 \%
Sink Diode, I;=800mA 1.3 \Y
Motor Supply Current frwm<50kHz 4 mA
les Operating, outputs disabled 2 mA
Sleep Mode 10 UA
Logic Supply Current frwm<50kHz 8 mA
Ibb Operating,outputs disabled 5 mA
Sleep Mode 10 UA
Control Logic
Logic Input Voltage Ving) Vpp*0.7 \%
ViN(o) Vop*0.3 | V
Logic Input Current lingyy ViN=Vppx0.7 -20 <1.0 20 UuA
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 Vbpuvio Vpp rising 2.7 2.8 2.9 \%
VDD Undervoltage Hysteresis VbpuvLoHys - 90 - mV

3 F AR T, RATT IS E R BB A SR E SR S B
CARBENRESEHENNANRRRGETHRE , MENSRITBEER, X FMESH | METREMTE , EHESAXENS/MER.

*Verr = [(Vrer/8) — Vsensel / (Vrer/8).

4 IRHEA(OCP) MBRERIEHETA=25°C T REBRIEMERENE
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MS1, MS2, g i |
RESET, cr DIR ! . !
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

TN B TR EE T RA A
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Figure 2. Missed steps in low-speed microstepping

Mixed Decay
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Figure 3. Continuous stepping using automatically-selected mixed stepping (ROSC pin grounded)
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Figure 4. Short-to-ground event
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Figure 5. Shorted load (OUTxA — OQUTxB) in
Slow decay mode
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\U “(direction change) [

Figure 6. Shorted load (OUTxA — QUTxB) in
Mixed decay mode
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Figure 7. Current Decay Modes Timing Chart
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Figure 10. Decay Modes for Quarter-Step Increments
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Figure 11. Decay Modes for Eighth-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 1/8 Current | Current Step
Step | Step | Step | Step | [% lyipmax] | [% Wripmax) | Angle
# # # # (%) (%) ()
1 1 1 100.00 0.00 0.0
2 88.08 19.51 11.3
2 3 8238 38.27 22.5
4 83.15 55.56 33.8
1 2 3 5 70.71 T0.71 45.0
G 55.56 83.15 56.3
4 7 38.27 5239 B7.5
8 18.51 58.08 7B.8
3 5 9 0.00 100.00 80.0
10 —189.51 88.08 101.3
B 11 -3B.27 8238 112.5
12 —55.56 83.15 123.8
2 4 7 13 -70.71 7071 135.0
14 -83.15 55.56 146.3
B8 15 -52.39 38.27 157.5
16 —5B.08 19.51 168.8
5 8 17 —100.00 0.00 180.0
18 —88.08 —18.51 191.3
10 19 -52.38 -38.27 202.5
20 -83.15 -55.56 213.8
3 6 11 21 —70.71 —70.71 225.0
22 —55.56 —83.15 236.3
12 23 —38.27 —82.38 247.5
24 —18.51 —8B.08 Z58.8
7 13 25 0.00 —100.00 270.0
2B 18.51 —58.08 281.3
14 27 38.27 —82.38 282.5
28 55.56 —83.15 303.8
4 8 15 28 70.71 —70.71 315.0
30 83.15 —55.56 326.3
16 3 8238 -38.27 3375
32 88.08 -18.51 3488
XN E TR H A AT
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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
FERNTNT TR RL 7]
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Side View

QFN24 4*4 with exposed thermal pad

P Dimensions In Millimeters Dimensions In Inches
R Min. Max. Min. Max.
A 0.700/0.800 | 0.800/0.900 | 0.028/0.031 0.031/0.035
A1l 0.000 0.050 0.000 0.002
A3 0.203REF. 0.008REF.
D 3.924 4076 0.154 0.160
= 3.924 4076 0.154 0.160
D1 2.600 2.800 0.102 0.110
E1 2.600 2.800 0.102 0.110
K 0.200MIN. 0.008MIN.
b 0.200 0.300 0.008 0.012
& 0.500TYP. 0.020TYP.
L 0.324 0476 0.013 0.019
SN TR HRA
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IMPORTANT NOTICE
ER

Jiaxing Heroic Electronic Technology Co., Ltd (HT) reserves the right to make corrections, modifications, enhancements,
improvements, and other changes to its products and services at any time and to discontinue any products or services without notice.
Customers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete.
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HT assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using HT components.

HTORE A S I fR 56 B A B AR 25 7077 il (RO AR R BE T AN AR FEATAT BT

HT products are not authorized for use in safety-critical applications (such as life support devices or systems) where a failure of the
HT product would reasonably be expected to affect the safety or effectiveness of that devices or systems.
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The information included herein is believed to be accurate and reliable. However, HT assumes no responsibility for its use; nor for any
infringement of patents or other rights of third parties which may result from its use.
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Following are URLs and contacts where you can obtain information or supports on any HT products and application solutions:
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Jiaxing Heroic Electronic Technology Co., Ltd.

Huhk: WITLA8 57 2611 A i 9% 33395 JRC R LA = )2

Add: A 3rd floor, JRC Building, No. 3339, LingGongTang Road, Jiaxing, Zhejiang Province
415 /Sales: 0573-82583866

Y Hr/Support:  0573-82586151

fE HIFax: 0573-82585078
E-mail: sales@heroic.com.cn

W 4ik/\Website:  www.heroic.com.cn
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