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A49BASES-T | A4984SLP-T
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Driver OCP
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A4983SET-T

A4983SET-T 2
1 2 4 W1l 2
8 2W1 2 16 4AW1 2
35V +2.0A
A4983SET-T OFF
SLOW DECAY MIXED DECAY /
A4983SET-T
STEP 1 1
MS1 MS2 MS3
A4983SET-T
A4983SET-T
A4983SET-T
(SLOW DECAY MIXED DECAY)
STEP STEP
STEP
STEP STEP
SLOW DECAY
STEP STEP
MIXED DECAY
A4983SET-T OFF 31.25% FAST DECAY 68.75% SLOW
DECAY
A4983SET-T PWM
A4983SET-T UVLO
A4983SET-T Tab 28 MLP/QFN
Imm(max)
100%
A4983SET-T




ON (source  0.45Q sink  0.37Q)
(UVLO) (TSD)
(Ta=25 )
Ves 35 V
+2.0 A Continuous
1 Iout 125 A Duty
- Cycle<20%
Vin -0.3 7.0 \YJ
Vsense 0.5 \%
REF VRee 4 \Y/
2 P 3.91 W 4
Ta 150
3 T, 20 85
Tstg 55 150
1
(T;=+150 )
2 (Ta) +25 -31.256mw/ ((JEDEC 4
)
3 () +150
4 JEDEC 4 (High K)

(High K)
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(Output Drivers)

Ta=25 V=35V

Limits
Characteristics Symbol | muN | TYP | MAX | Units Test Conditions
Vs - 35 \%
- 35 \%
Logic Voo 3 - 55 \Y
ON Rocon - 0.35 | 045 Q SOI.-JI’CE, loue = -1.5A
- 0.3 0.37 Q Sink, 1= 1.5A
. - - 1.2 \% Source, Iy, = -1.5A
FET Di Ve -
- - 1.2 \% Sink, 1y,=1.5A
- - 4 mA Fpwm < 50KHz
lgs - - mA OFF
- - 10 HA
- - 8 mA Fowm < 50KHz
Iop - - 5 mA OFF
- - 10 pA
(Control Logic)
Logic Vingg |0.7Vop| - - \' Vi
Vin) - - 03Vpp| V Ving
Logic linay -20 | <10 20 pA Vn=0.7Vpp
ling) -20 <1.0 20 pA Vin=0.3Vpp
2 MS2 - 100 - kQ
MS3 - 100 - kQ
Logic Vhys(IN) 150 300 500 mvV
tel ANk 700 1000 | 1300 ns
20 30 40 Ms 0sC >3V
OFF Corr
23 30 37 Ms Rosc=25KQ
REF Vrer 0 - 4 \%
REF Irer -3 - 3 pA
- - +15.0 Vrer =2V, lyreipmax=38.27
3 err, - - 5.0 Veer =2V,  l1reipmax=70.71
- - 5.0 Vrer =2V, l1reipmax=100.00
Tor 100 475 800 ns
(Protection)
T, - 165 -
Tnvs - 15 -
UV, o 2.35 2.7 3 \% Voo
UVhys | 0.05 0.1 - \%

1
2 Typ
3 lprog=

Itreipmax® Irreipmax

err=(lrrip-lprog)/ lprog
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28 QFN/MLP
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A PCB Layout Reference View

For Reference Only

(reference JEDEC MO-220VHHD-1)

Dimensions in millimeters

Exact case and lead configuration at supplier discretion within limits shown

A Terminal #1 mark area

Exposed thermal pad (reference only, terminal #1
identifier appearance at supplier discretion)

& Reference land pattern layout (reference IPC7351
QFN50P500X500X100-29V1M);
All pads a minimum of 0.20 mm from all adjacent pads; adjust as
necessary to meet application process requirements and PCB layout
tolerances; when mounting on a multilayer PCB, thermal vias at the
exposed thermal pad land can improve thermal dissipation (reference
EIA/JEDEC Standard JESD51-6)

& Coplanarity includes exposed thermal pad and terminals
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Pin

0.1pF
CP1 cpP2
D L
| | |
VDD é Current Charge |
I Regulator Pump I
| I T ' VCP
hd O
| | 0.1 pF
| VBEB1 |
REF | s
| I J_+
| | ouTiA
| N
| ), QUT1B I =
: PWM Latch : AAA ’
Blanking SENSE1 - —]
STEP I Mixed Decay |.g 1_ YY
DIR | | Gate | @ e, |
O— Drive DMOS Full Bndge VBB2 R,
RESET | : :
Ms1 | Translator :> Control " _l L | =
o Logic v | OUT2A
MS2 } H
: i I H . OUT2B
MS3 I ; ;
Q i ! !
I PWM Latch [® : _l I_ ! I
ENABLE Blanking g i | SENSE2
Mixed Decay L o Y
SLEEP
Rsy
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Pin

Pin
1 OuUT2B 2B
2 ENABLE ENABLE/DISABLE
3 GND
4 CP1 1
5 CP2 2
6 VCP
I NC
8 VREG
9 MS1 1
10 MS?2 2
11 MS3 3
12 RESET
13 ROSC OFF
14 SLEEP
15 VDD
16 STEP
17 REF
18 GND
19 DIR
20 NC
21 OUT1B 1B
22 VBB1 1
23 SENSE1 1
24 OUT1A 1A
25 NC
26 QUT2A 2A
27 SENSE2 2
28 VBB?2 2
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LOGIC

SUPPLY | LOAD
SUPPLY
ca L c3
* v CP1 cP2 VCP T
VBBl |—e—e
]
R2 VBB2 2|, |a
REF = T
C6 J: Cl oz OUT1A
R3
- STEP
- DIR OUT1B
| MS1
L MS2
L MS3 OUT2A
- SLEEP
- ENABLE oUT2B
VREG
SENSE1
ROSC
SENSE2 |—e
Rosc
Rosc : 30kQ2  Cs:0.1uF
Rs:0.47Q2 C1:0.22uF
R2:22kQ  C2:100uF/50V
R3:15kQ  C3:0.1uF/50VvV
C4: 0.1uF/50Vv
C5:0.22uF/25V
C6 : 0.22uF
C7 : 10uF/10V
VDD
Voo CAl
CA2
CA2 CB2 PCB
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GND

GND

P15

Rs

VDD

GND(S GND)

0.1uF

Ves GND(P GND)
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A4983SET-T

A4983SET-T
2 1 2 4
2 8 2W1 2
4W1 2
A4983SET-T 2 H N
OFF PWM
(Vrer) DAC DA
Home State
Mixed Decay
STEP 1
MS1 MS2 MS3
DAC 1 DAC
Mixed Decay
DAC 1 DAC
H Slow Decay
A4983SET-T
MS1 [ MS2 M§3 Microstep Resolution | Excitation Mode
L L L Full Step 2 Phase
H L L Half Step 1-2 Phase
L H L Cluarter Step W1-2 Phase
H H L Eighth Step 2W1-2 Phase
H H H Sixteenth Step 4W1-2 Phase

w1

16

DMOSFET

(Rs)

DAC

DAC
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Reset Input(RESET)

RESET (Active Low) Home State
OFF
STEP RESET High

Step Input(STEP)

STEP
1
DAC

1 MS1 MS2 MS3

Microstep Select(MS1/MS2/MS3)
MS1 MS2 MS3
MS2 MS3 100kQ

STEP
Direction Input(DIR)
DIRECTION
CCWwW DIR H
DIR STEP
Internal PWM Current Control
H OFF PWM

OFF PWM

(lrrip)
SINK~ SOURCE DMOSFET ON

Rs
DAC
PWM RESET
SLOW-DECAY SOURCE
MIXED-DECAY SINK  SOURCE
Rs  Vger IC
ltriPMAX=VRrer/8Rs
DAC VRer
ltrip = (%l1rIPMAX/100) X ltrpMAX
SENSE 0.5V

DIR
Cw

OFF

DMOSFET

OFF

FAST
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Fixed Off-Time

INPUT(STEP,DIR,MS1)

Fixed Off-Time

PWM
(torr) (Ry)
ROSC 3V
ROSC Vob
Fixed Off-Time
torr [us] = ROSC/825
Blanking
teLANK)
teLank = 11
(CP1 and CP2)
VBB
DMOSFET
0.1uF CP1-CP2
0.1uF VCP-VBB
DMOSFET
VREG

VREG DMOSFET

VREG 0.22uF

VREG VREG
DMOSFET  DISABLE OFF

Enable Input(ENABLE)

ENABLE FET

HIGH

LOW

-GND

30usec
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Shutdown

Vb
HOME

SLEEP MODE(SLEEP)
SLEEP

SLEEP LOW
HIGH

HIGH
STEP 1msec

Mixed Decay Operation
H

MIXED DECAY

FAST DECAY Fixed Off Time
Fixed Off Time(Fixed Off Time 68.75%) SLOW

FAST DECAY
DECAY

(Synchronous Rectification)

PWM

DMOSFET
DMOSFET

DMOSFET  DISABLE( OFF )

UVLO DISABLE OFF
SLEEP DMOSFET
DISABLE
SLEEP
HOME
1msec
MIXED DECAY
(Itrip)
31.25% FAST DECAY

Off
(Slow, Mixed Decay Mode)

DMOSFET ON
Rdson

OFF
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Timing Requirements

Ta=+25 Vpp=5V Vbbp GND
STEP ::-" 'i_ :,-.:'r
i g i Iz
etraon N | b
Time Duration Symbaol Typ. Unit
STEP minimwm, HIGH pulse width Ly 1 ps
STEP minimwm, LOW pulse width = 1 us
Setup time, input change to STEP i 200 ns
Held time, mput change to STEP tn 200 ns
Direction] Enable Sleep OUTA | OUTB Function
X X L Hi-Z Hi-Z
X H H Hi-Z Hi-Z
H L H H L CW(Forward)
L L H L H CCW(Reverse)
X=Don't Care
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Layout

GND

47uF

VBB

dv/dt

LOGIC

A4983SET-T

T

A4983SET-

N
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Ground (1 oz.

Thermal (2 oz.

Thermal Vias

1aan
13SNIS
¥LLno
ON
welno
Z3SN38
caan

NC

A4983
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Grounding

28 QFN/MLP

GND

Current Sensing

Thermal Protection

OFF

1

GND

GND 3,18

GND
1 GND

Rs=0.5/ltripmax

165 (Typical)

PCB

15
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A4983SET-T

DIR=H
Phase 1 | Phase 2 Phase 1 | Phase 2
Full | Half | 1/4 18 | 116 | Current | Current Step Full | Half | 1/4 18 | 118 | current | Current Step
Step | Step | Step | Step | Step | [%lyipmad | [% kipmad | ANgle Step | Step | Step | Step | Step | 5, ripmax] | I 'wiphaxd | Angle
# # # # # (%) (%) 9 # # # # # (%) Yo ©)

1 1 1 1 100.00 0.00 0.0 5 9 17 33 | -100.00 0.00 180.0

2 99.52 9.80 56 34 —99.52 —9.80 1856

2 3 98.08 19.51 11.3 18 35 -98.08 -19.51 1913

4 95.69 29.03 16.9 36 —95.69 —29.03 196.9

2 3 5 92.39 3827 225 10 19 ar —92.39 -38.27 2025

6 88.19 4714 281 38 -88.19 4714 2081

4 7 8315 55 56 338 20 39 —8315 -55 566 2138

8 77.30 63.44 394 40 ~77.30 -63.44 219.4

HOME POSITION - 1 2 3 5 9 70.71 70.71 460 3 6 " 21 41 —70.71 —70.71 2250
10 63.44 77.30 506 42 —63.44 —77.30 2306

6 1 55.56 8315 56.3 22 43 —55.56 —83.15 236.3

12 4714 88.19 619 44 —47.14 -88.19 2419

4 7 13 3827 92.39 67.5 12 23 45 —38.27 —02.39 2475

14 2903 95 69 731 46 -29.03 0569 2531

8 15 19.51 98.08 788 24 47 -19.51 -98.08 2588

16 9.80 99.52 844 43 -9.80 -09.52 264 4

3 5 9 17 0.00 100.00 90.0 7 13 25 49 0.00 —100.00 2700

18 -9.80 99.52 ] 50 9.80 —99.52 2756

10 19 -19.51 98.08 1013 26 51 19.51 -98.08 2813

20 -29.03 9569 1069 52 2903 —95.69 286.9

6 11 21 -38.27 92.39 1125 14 27 53 38.27 -92.39 2925

22 —47.14 88.18 1181 54 47.14 -88.19 2981

12 23 -55.56 8316 1238 28 55 5556 -83.15 3038

24 —63.44 77.30 1294 56 63.44 —77.30 309.4

2 4 7 13 25 -70.71 70.71 1350 4 8 15 29 57 70.71 —70.71 3150
26 —77.30 63.44 1406 58 77.30 —63.44 3206

14 27 -83.15 55 56 1463 30 59 83.15 6556 3263

28 —88.19 4714 1519 60 88.19 —47.14 3319

a 15 29 —92 39 3827 1575 16 31 61 92.39 —-38.27 3375

30 -95 69 29.03 163.1 62 9569 -29.03 3431

16 31 -98.08 19.51 1688 3z 63 98.08 -19.51 3488

32 —99.52 9.80 1744 64 99.52 —9.80 354 4
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STEP

100.00

70.71

Phase 1

|DLIT111‘-. 0.00
Direction = H
(%)

70.71
100.00
100.00

70.71

Phase 2
|DUT2A 0.00
Direction = H
(%)
TO.71

~100.00

OUTA-OUTB

Full Step Operation

UUUUUL

A

k J

Home Microstep Position
Home Microstep Position

-~

k J

100%
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STEP

100.00

70.M

Phase 1

IE:lLIT1J|'-'-. 0.00
Direction = H
(%)

70.1M
100.00
100.00
70.M

Phase 2

IOUTZA
Direction = H
(%)

0.00

70.1M

-1 0000

OUTA-QOUTB

LUUIIUUTUUL

Half Step Operation

Jug
; \rg

= we
5
il
o

ixed

b
]
=12

Home Microstep Position

Home Microstep Position

Mixed

Slow
'EI I

.HE
=]
Ao
Q

= w2
A
L

w
Mixed

A4983SET-T




STEP
10000
9334
7071
3827
Phase 1
loutia 000
Direction = H
(u]
(%) _ag27
7071
0239
10000
10000
9234
7071
3827
Phase 2
[
- . OUT2A oo
Direction = H
(u]
(%)  _3g27
7071
0239
10000
OUTA-OUTB

H i

Quarter Step Operation

-+ Slowr—sMixed» [*Slowr—><Mixed» pF—Slow-1>
5
=
i
(=%
=
8
R
=
&
E
2

—Slow

| |
<Mixed» | Slow+—>E=Mixeds» +— 5 low —»Mixed»
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Eighth Step Operation

Phase 1

| Slow > € Mixed

h

OUT1A
Direction=H _

0.00 -1t T1-rrTT0—r —|—

Slow

Mixed

(%) _

|
=]
L
o
Home Microstep Position

Phase 2

loutza —Mixed Slow
Direction=H _

(%)

OUTA-OUTB
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STEP
100.00

Sixteenth Step Operation

95.69

88.19

83.15

77.30

70.71

63.44

55.56

4714

3827

29.03

19.51

Phase 1 98

|OUT1A 000+

Direction = H

K

1w

»
=
%
®
=%
K
A
L)
o
H
K.
A
1=
o
o
v

%) °°
-19.51

—-29.03

-3827

—47.14

5556

—63.44

—10.71

—77.30

—-83.15
—56.19

9569

—100.00
100.00

Home Microstep Position

95.69

88.19

83.15

77.30

70.71
63.44

55.56

4714

3827

2903

19.51

Phase 2 98 s

lout2a
Direction = H

000— =+

98

(%)

-19.51

-29.03
-38.27

—47.14

-55.56

—63.44

—10.71

—77.30

—83.15

—56.19

9569

-100.00 M9

OUTA-OUTB
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Application and operation examples described in this document are quoted for the sole purpose of reference for the use of the products herein and
Sanken can assume no responsibility for any infringement of industrial property rights, intellectual property rights or any other rights of Sanken or any
third party which may result from its use.

Although Sanken undertakes to enhance the quality and reliability of its products, the occurrence of failure and defect of semiconductor products at a
certain rate is inevitable. Users of Sanken products are requested to take, at their own risk, preventative measures including safety design of the
equipment or systems against any possible injury, death, fires or damages to the society due to device failure or malfunction.

Sanken products listed in this document are designed and intended for the use as components.in general purpose electronic equipment or apparatus
(home appliances, office equipment, telecommunication equipment, measuring equipment, etc.). Please return to us this document with your
signature(s) or seal(s) prior to the use of the products herein.

When considering the use of Sanken products in the applications where higher reliability. is required (transportation equipment and its control systems,
traffic signal control systems or equipment, fire/crime alarm systems, various safety devices, etc.), please contact your nearest Sanken sales
representative to discuss, and then return to us this document with your signature(s) or seal(s) prior to the use of the products herein.

The use of Sanken products without the written consent of Sanken in the applications where extremely high reliability is required (aerospace
equipment, nuclear power control systems, life support systems, etc.) is strictly prohibited.

I C (Ti)

In the case that you use our semiconductor devices or design your products by using our semiconductor devices, the reliability largely depends on the
degree of derating to be made to the rated values. Derating may be interpreted as a case that an operation range is set by derating the load from each
rated value or surge voltage or noise is considered for derating in order to assure or improve the reliability. In general, derating factors include electric
stresses such as electric voltage, electric current, electric power etc., environmental stresses such as ambient temperature, humidity etc. and thermal
stress caused due to self-heating of semiconductor devices. For these stresses, instantaneous values, maximum values and minimum values must be
taken into consideration.

In addition, it should be noted that since power devices or IC’s including power devices have large self-heating value, the degree of derating of
junction temperature (Tj) affects the reliability significantly.

When using the products specified herein by either (i) combining other products or materials therewith or (ii) physically, chemically or otherwise
processing or treating the products, please duly consider all possible risks that may result from all such uses in advance and proceed therewith at your
own responsibility.

Anti radioactive ray design is not considered for the products listed herein.

Sanken assumes no responsibility for any troubles, such as dropping products caused during transportation out of Sanken’s distribution network.
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