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Panasonic

AN44067A

37V/2.5A Microstepping Motor Driver

FEATURES

o Built-in decoder for micro steps
(2 phase excitation, half-step, 1-2 phase excitation,
W1-2 phase excitation and 2W1-2 phase excitation)
Stepping motor can be driven by only external clock
signal.

¢ PMW can be driven by built-in CR (3-value can be
selected during PWM OFF period.)
Selection during PWM OFF period enables the best
PWM drive.

o Mix Decay compatible (4-value for Fast Decay ratio
can be selected.)
Mix Decay control can improve accuracy of motor
current wave form.

o Built -in low voltage detection
If supply voltage lowers less than the range of
operating supply voltage, low voltage detection
operates and all phases of motor drive output are
turned OFF.

o Built-in thermal protection
If chip junction temperature rises and reaches setup

temperature, all phases of motor drive output are
turned OFF.

¢ 1 power supply with built-in 5 V power supply
(accuracy £5%)
Motor can be driven by only 1 power supply because of
built-in 5 V power supply.

e Built-in standby function

Operation of standby function can lower current
consumption of LSI.

e Built-in Home Position function

Home Position function can detect the position of a
motor.

+ 34 pin Plastic Small Outline Package With Heat Sink
(SOP Type)

DESCRIPTION

AN44067A is a two channel H-bridge driver LSI. Bipolar
stepping motor can be controlled by a single driver LSI.

2 phase excitation, half- step, 1-2 phase excitation, W1-2
phase excitation and 2W1-2 phase excitation can be
selected.

APPLICATIONS

« LSI for stepping motor drives

SIMPLIFIED APPLICATION

Mix Decay effect for Motor current
[Fig1:Slow Decay]
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Notes) Condition:
This application circuit is an example. The operation of mass excitation mode :2W1-2 phase drive
production set is not guaranteed. You should perform enough figl DECAY1=L DECAY2=L
evaluation and verification on the design of mass production set. fig2 DECAY1=L DECAY2=H
You are fully responsible for the incorporation of the above 9 - -
application circuit and information in the design of your equipment.
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Panasonic AN44067A

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Rating Unit | Note
Supply voltage Vi 37 \Y *1
Power dissipation Pp 0.466 w *2
Operating ambient temperature Topr —20to +70 °C *3
Operating junction temperature T —20 to +150 °C *3
Storage temperature Tstg -5510 +150 °C *3
Output pin voltage (Pin 6, 8, 10, 12) Vour 37 \ *4
Motor drive current (Pin 6, 8, 10, 12) lout 2.5 A *5,%6
Flywheel diode current (Pin 6, 8, 10, 12) I 2.5 A *5,%6
Vrcsa VRess 2.5 v —
Vieo (VM-1) to 43 V *7
Vypumpe (VM-2) to 43 \Y *7
VEnaBLE -0.3t0 6 \Y —
Vbecavi;Voecavz -0.3t06 \ -
Vsray -0.3t06 \Y —
Input Voltage Range Vuner 03106 v —
Viest -0.3t06 \Y —
Veua -0.3t0 6 \Y —
Vgr1,Vsra:Vars -0.3t0 6 v —
Vor -0.3t06 \Y —
Vewmsw -0.3t06 \Y —
lromon 1 mA "8
lssvouTt 7100 mA —
ESD HBM (Human Body Model) +2 kV —
CDM (Charge Device Model) +1 kV —

Notes). This product may sustain permanent damage if subjected to conditions higher than the above stated absolute maximum rating.
This rating is the maximum rating and device operating at this range is not guaranteeable as it is higher than our stated
recommended operating range. When subjected under the absolute maximum rating for a long time, the reliability of the product
may be affected.

*1 : The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.

*2 : The power dissipation shown is the value at Ta = 70° C for the independent (unmounted) LSI package without a heat sink.
When using this LSI, refer to the PD-Ta diagram of the package standard and design the heat radiation with sufficient margin
so that the allowable value might not be exceeded based on the conditions of power supply voltage, load, and ambient

temperature.

*3 : Except for the power dissipation, operating ambient temperature, and storage temperature, all ratings are for Ta = 25° C.

*4 : This is output voltage rating and do not apply input voltage from outside to these pins. Set not to exceed allowable range at
any time.

*5 : Do not apply external currents to any pin specially mentioned. For circuit currents, (+) denotes current flowing into the LSI
and (—) denotes current flowing out of the LSI.

*6 : Rating when cooling fin on the back side of the LSl is connected to the GND pattern of the glass epoxy 4-layer board.

(GND area : 2nd-layer or 3rd-layer : more than 1500 mmz?) In case of no cooling fin on the back side of the LSI, rating
current is 1.5 A on the glass epoxy 2-layer board.

*7 : These are pins not applied voltage from outside. Set so that the rating must not be exceeded transiently.

*8 : In case of TEST = High-level input, TUMON voltage is only Low-level.

2 Ver. CEB
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AN44067A

POWER DISSIPATION RATING

Condition 0 Ja PD (Ta=25 °C) PD (Ta=70 °C)
Mount on PWB *1 86.0 °C/W 1453mW 930mwW
Without PWB 171.6 °C/W 728mW 466mW

Note). For the actual usage, please refer to the PD-Ta characteristics diagram in the package specification, supply
voltage, load and ambient temperature conditions to ensure that there is enough margin follow the power and
the thermal design does not exceed the allowable value.

*1: Glass-Epoxy: 50x50x0.8 (mm) , heat dissipation fin: Dai-pad , the state where it does not mount.

CAUTION

»
Aea

RECOMMENDED OPERATING CONDITIONS

Although this has limited built-in ESD protection circuit, but permanent damage may occur on it.
Therefore, proper ESD precautions are recommended to avoid electrostatic damage to the MOS gates

Parameter Symbol Min. Typ. Max. Unit | Note
Supply voltage range VM1,VM2 10 24 34 \ *1
VenasLE 0 - 5.5 -
Vbecav1;Voecavz 0 - 5.5 \ —
Vsray 0 - 5.5 Vv —
Vvrer 0 B 5 v —_
Input Voltage Range Vigst 0 - 5.5 \ —
Vea 0 - 5.5 Vv —
Vst1,Vsta,Vsrs 0 - 55 v —
Voir 0 - 55 \ —
Vewmsw 0 - 5.5 Vv —
Cgc - 0.01 - uF —
External Constants Cvpump - 0.01 - uF —
Cssvour - 0.1 - uF —
Operating ambient temperature Taorr -20 - 70 °C —
Operating junction temperature Tjoer - - 120 °C —
Note) *1 : The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.
Ver. CEB
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AN44067A

ELECRTRICAL CHARACTERISTICS
VM=24V,T, = 25°C£2°C unless otherwise noted.

*1 :Typical Value checked by design.

4

Limits
Parameter Symbol Condition - Unit [Note
Min ‘ Typ ‘ Max
Output Drivers
High-level output saturation voltage Vv =—12A Vi Vi Vv
g P 9 o |1=7T ~0.75| - 0.42
Low-level output saturation voltage VoL I=12A — 054 | 0825 | V | —
Flywheel diode forward voltage Vo [=1.2A 0.5 1.0 1.5 vV | —
Output leakage current | eak V=387V, Vges=0V — 10 20 pA | —
. ENABLE = High,
Supply current (Active) I STBY < High — 55 10 mA | —
Supply current (STBY) lustey | STBY = Low — 25 50 pA | —
Output slew rate 1 VT, Output voltage rise — 220 — |[Vus| ™
Output slew rate 2 VT; Output voltage fall — 200 — |[V/us| "1
Dead time Tp — — 0.8 — us | *1
1/0 Block
High-level STBY input voltage VsreyH — 241 — 5.5 V | —
Low-level STBY input voltage VsreyL — 0 — 0.6 —
High-level STBY input current lsTBYH STBY =5V 25 50 100 | pA | —
Low-level STBY input current lsTRYL STBY=0V -2 — 2 pA | —
High-level PHA input voltage Veuan — 2.1 — 5.5 vV | —
Low-level PHA input voltage VeuaL — 0 — 0.6 vV | —
High-level PHA input current lpran PHA=5V 25 50 100 | A | —
Low-level PHA input current lppaL PHA=0V -2 — 2 pA | —
Highest-level
f — — — 100 | kHz | —
PHA input frequency PHA ‘
High-level
V — 2.1 — 5.5 vV | —
ENABLE input voltage ENABLEH
Low-level
V — 0 — 0.6 vV | —
ENABLE input voltage ENABLEL
High-level
I ENABLE =5V 25 50 100 A —
ENABLE input current ENABLEH I
Low-level
I ENABLE=0V -2 — 2 A | —
ENABLE input current ENABLEL 0 I
High-level
PWMSW input voltage Vewnisii o 2.3 o 85 | V| —
Middle-level
\Y — 1. — 1.7 vV | —
PWMSW input voltage PWMSWM 8
Low-level
V — — . vV | —
PWMSW input voltage PIWMSWL 0 06
High-level
I PWMSW =5V 4 1 A | —
PWMSW input current PWMSWH S S 0 83 50w
Low-level
I PWMSW =0V -7 - -1 A | —
PWMSW input current PWMSWL SW=0 0| 36 8 | u
Ver. CEB




Panasonic

AN44067A

ELECRTRICAL CHARACTERISTICS (continued)
VM=24V,T, = 25°C£2°C unless otherwise noted.

Parameter Symbol Condition = Limits Unit |Note
Min ‘ Typ ‘ Max

/0 Block (Continued)
PWMSW voltage at open Vewmswo — 1.3 1.5 1.7 vV | —
ggg:ﬁ;l?r:put voltage Voecav o 2.1 o 55 Vi~
E()Evéf;iput voltage Voeoan o 0 o 06 Vo~
g'é’g'/@’ier:put current lecavst | DECAY1 = DECAY2=5V| 25 | 50 | 100 | pA | —
E()Evgfxiput current loecav. | DECAY1=DECAY2=0V| -2 o 2 WA | —
High-level DIR input voltage Voirn — 2.1 — 5.5 vV | —
Low-level DIR input voltage Voire — 0 — 0.6 vV | —
High-level DIR input current Ipign DIR=5V 25 50 100 | pA | —
Low-level DIR input current IpiRL DIR=0V -2 — 2 pA | —
High-level ST input voltage Vst — 2.1 — 55 vV | —
Low-level ST input voltage Vsr — 0 — 0.6 vV | —
High-level ST input current lsTh ST1=ST2=S8ST3=5V 25 50 100 | pA | —
Low-level ST input current lsTi ST1=8T2=ST3=0V -2 — 2 pA | —
High-level TEST input voltage VrestH — 4.0 — 5.5 VvV | —
Middle-level TEST input voltage Vst — 2.3 — 2.7 vV | —
Low-level Test input voltage ViestL — 0 — 0.6 VvV | —
High-level TEST input current ltesth | TEST =5V 25 50 100 | pA | —
Low-level TEST input current ltestt  |TEST =0V -2 — 2 pA | —

Torque Control Block
Input bias current 1 lrern Veege=5V -15 — 5 LA | —
Input bias current 2 IRerL Veegr=0V -2 — 2 uA | —
PWM OFF time 1 Torr1 | PWMSW = Low 168 | 28 | 392 | us | —
PWM OFF time 2 Torre | PWMSW = Middle 9.1 152 | 213 | us | —
PWM OFF time 3 Torrs PWMSW = High 4.9 8.1 113 | us | —
Pulse blanking time Ts Vger= 0V 0.4 0.7 1.0 us | —
Comp threshold VTeup | VRer=5V 475 500 525 | mV | —

Reference Voltage Block
Reference voltage Vssvour | lssvour = 0 mA 4.75 5.0 5.25 vV | —
Output impedance Zssvour | lssvour =—7 mA — — 10 —

Ver. CEB
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AN44067A

ELECRTRICAL CHARACTERISTICS (continued)
VM=24V,T, = 25°C£2°C unless otherwise noted.

. Limits .
Parameter Symbol Condition - Unit [Note
Min ‘ Typ ‘ Max
Home Position Block
At TEST High-level input Pull up TUMON pinto 5V
Vi . — 0.1 0.3 vV | —
TJMON output Low-level voltage with 100 kQ.
At TEST High-level input
| V =5V — — 5 A | —
TJMON output leakage current T(eak) TIMON K
Thermal Protection
Thermal protection operating TSD,, _ — 150 — °C | M
temperature
Thermal protection hysteresis width ATSD — — 40 — °C | M
Low voltage Protection
Protection operating voltage Vuviot — — 7.9 — A
Protection releasing voltage Vivioz — — 8.7 — *1
*1 :Typical Value checked by design.
Ver. CEB




Panasonic

AN44067A

Top View
PIN CONFIGURATION P
VM2 ] 1 34 ———IN.C.
N.C.—— 2 SRS
TIJMON = 3
GNDL— 4
N.C.—=——=]5 30—/ 8T2
BOUT2=—] 6
RCSB "7
BOUT1 C—18
GND /]9
AOUT2 === RS
RCSA ——]11 24 /71 85VOUT
AOUT1 —
BC1——]13 22— STBY
BC2 ——] 1 DECAY1
VPUMP = —1 DECAY2
N.C. = 1 ENABLE
VM1 —IN.C.
PIN FUNCTIONS
Pin No. | Pin name Type Description
1 VM2 Power supply | Motor power supply 2
2,5, . .
16.18.34 N.C. No Connection
3 TJMON Output VBE monitor / Test output / Home Position output
4,9, 26, GND Ground ground
27
6 BOUT2 Output Phase B motor drive output 2
7 RCSB Input / Output | Phase B current detection
8 BOUTH1 Output Phase B motor drive output 1
10 AOUT2 Output Phase A motor drive output 2
11 RCSA Input / Output | Phase A current detection
12 AOUT1 Output Phase A motor drive output 1
13 BC1 Output Charge pump capacitor connection 1
14 BC2 Output Charge pump capacitor connection 2
15 VPUMP Output Charge pump circuit output
17 VM1 Power supply | Motor power supply 1
19 ENABLE Input Enable / disable CTL
20 DECAY2 Input Mix Decay setup 2
21 DECAY1 Input Mix Decay setup 1
22 STBY Input Standby
23 VREF Input Torque reference voltage input
24 S5VOUT Output Internal reference voltage (output 5 V)
25 TEST Input Test mode
28 PHA Input Clock input
29 ST3 Input Step select 3
30 ST2 Input Step select 2
31 STH Input Step select 1
32 DIR Input Rotation direction
33 PWMSW Input PWM OFF period selection input

Note) Concerning detail about pin description, please refer to OPERATION and APPLICATION INFORMATION section.

7
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Panasonic AN44067A

FUNCTIONAL BLOCK DIAGRAM

BC1[13 CHARGE 15| vPUMP
PUMP
Bc2h4 YM—¥ protection of [¢—BOUT!
’_l_’ GND le—BOUT2
ENABLE |19
Gate Circuit
s J_ 6 [BouT?
PTTTI o
TEST |25 ; ;
l o ; i
TJMON|3 TEST leol@ © | ; 7|rRcsB
yy i @ i
DAC2 . o T __________ —E ________ i
8|BouT1
VREF |23 1]vM2
11 S5VOUT
VOouT
S I UVLO
PWMSW ]33 PWMSW | | == k] osc| +{TsD ~CI{
BLANK | | UVLO
» i 17| VM1
10 JaOUT2
PHA |28
Micro RS A (R S
DIR |32 n - i J_ _‘I: -
Step []*| DACT | : |
ST1 1311l hecodef % : :
sT2 |30 “ | :
ST3[29 : {| ~d1|RCSA
r o : i
o § 'j g
DECAY1 |21, g |t
pecav2fol | | | || i —— 12 prouT
Gate Circuit
S5VOUT 24 7y BG | YM T
GND <
7 M —> 27|GND
STBY [22 {
STBY 4|GND
3_

Note) This block diagram is for explaining functions. Part of the block diagram may be omitted, or it may be simplified.

8 Ver. CEB
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AN44067A

OPERATION

1. Control mode
1) Truth table (Step select)

Output excitation mode
ENABLE DIR ST1 ST2 ST3 (Phase Bp90° delay : to Phase A)
High — — — — Output OFF
Low Low Low Low Low 2 phase excitation drive (4-step sequence)
Low Low Low High Low Half-step drive (8-step sequence)
Low Low High Low Low 1-2 phase excitation drive (8-step sequence)
Low Low High High Low W1-2 phase excitation drive (16-step sequence)
Low Low — — High 2W1-2 phase excitation drive (32-step sequence)
Output excitation mode
ENABLE DIR ST1 ST2 ST3 (Phase BZO" advance:to Phase A)
High — — — — Output OFF
Low High Low Low Low 2 phase excitation drive (4-step sequence)
Low High Low High Low Half-step drive (8-step sequence)
Low High High Low Low 1-2 phase excitation drive (8-step sequence)
Low High High High Low W1-2 phase drive (16-step sequence)
Low High — — High 2W1-2 phase drive (32-step sequence)
2) Truth table (Control/Charge pump circuit)
STBY ENABLE / Charg::Etr:: circuit Output transistor
Low — OFF OFF
High High ON OFF
High Low ON ON

3) Truth table (PWM OFF period selection)

PWMSW PWM OFF period
Low 28.0 us
Middle 15.2 us
High 8.1us

4) Truth table (Decay selection)

DECAY1 DECAY2 Decay control
Low Low Slow Decay
Low High 25%

High Low 50%
High High 100%

5) Truth table (Test mode)

TEST TJMON
Low VBE monitor
. Test output
Middl
acle (Output transistor : OFF)
High Home Position output

Note) For each PWM OFF period, Fast Decay is applied according to the above table.

Ver. CEB
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AN44067A

OPERATION ( continued )

2. Each phase current value
1) 1-2 phase, W1-2 phase, 2W1-2 phase DIR = Low

Note) The definition of Phase A and B current "100%" : (VREF x 0.1) / Current detection resistance

1(: g:‘:;e W(11-: g:; e:;e 2V2131 z-zsf::)se Phase A current (%) | Phase B current (%)
1 19.5 —98.1
1 2 38.3 —92.4
3 55.6 -83.2
1 2 4 70.7 -70.7
5 83.2 —-55.6
3 6 92.4 -38.3
7 98.1 -19.5
2 4 8 100 0
9 98.1 19.5
5 10 924 38.3
11 83.2 55.6
3 6 12 70.7 70.7
13 55.6 83.2
7 14 38.3 924
15 19.5 98.1
4 8 16 0 100
17 -19.5 98.1
9 18 -38.3 924
19 —-55.6 83.2
5 10 20 -70.7 70.7
21 -83.2 55.6
11 22 -92.4 38.3
23 —98.1 19.5
6 12 24 -100 0
25 —98.1 -19.5
13 26 -92.4 -38.3
27 -83.2 -55.6
7 14 28 -70.7 -70.7
29 —-55.6 -83.2
15 30 -38.3 -92.4
31 -19.5 —-98.1
8 16 32 0 -100

Ver. CEB
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AN44067A

OPERATION ( continued )

2. Each phase current value (continued)

2) 1-2 phase, W1-2 phase, 2W1-2 phase DIR = High
Note) The definition of Phase A and B current "100%" : (VREF x 0.1) / Current detection resistance

1(': greaps)e W(11-: gth;s;e zvg z'zsf:l:)se Phase A current (%) | Phase B current (%)
1 -19.5 —98.1
1 2 -38.3 -924
3 -55.6 —-83.2
1 2 4 -70.7 -70.7
5 -83.2 -55.6
3 6 -92.4 -38.3
7 —98.1 -19.5
2 4 8 -100 0
9 —98.1 19.5
5 10 -92.4 38.3
11 -83.2 55.6
3 6 12 -70.7 70.7
13 -55.6 83.2
7 14 -38.3 92.4
15 -19.5 98.1
4 8 16 0 100
17 19.5 98.1
9 18 38.3 924
19 55.6 83.2
5 10 20 70.7 70.7
21 83.2 55.6
11 22 92.4 38.3
23 98.1 19.5
6 12 24 100 0
25 98.1 -19.5
13 26 924 -38.3
27 83.2 -55.6
7 14 28 70.7 -70.7
29 55.6 -83.2
15 30 38.3 -92.4
31 19.5 —-98.1
8 16 32 0 —100

Ver. CEB
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OPERATION ( continued )

3. Each phase current (Timing chart)

1) 2 phase excitation drive (4-step sequence)
(ST1 = Low, ST2 = Low, ST3 = Low)

IBOUT1

(DIR = Low)

2) Half-step drive (8-step sequence)
(ST1 = Low, ST2 = High, ST3 = Low)

PHA
IAOUT1 %0%
_________2_—100%

g""%+100%

IBOUT1--*§----£ R T 0%
Sl e

(DIR = Low)

PHA
IAOUT1"J§ -------- -------- -------- --------- 0%
e R e ~100%
INRRARRREE
IBOUT1 - S 0/
‘...§—100%
R:EVI |
(DIR = High)
PHA
f----§+100%
IAOUT1 | | : :---%0%
S5 O O O
IBOUT1.-.§....: 0/
B
I IREIV I |

(DIR = High)

12
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OPERATION ( continued )

3.Each phase current (Timing chart) (continued)

3) 1-2 phase excitation (8-step sequence)
(ST1 = High, ST2 = Low, ST3 = Low)

(1121814151617i8:1]

PHA PHA
__!100/ r‘i"’f’/
: : 0/ IAOUT1—J§----1'----TI----' :----Z ----- : 150%
|_| : ,;.::::I:::j_mo% :;;tj_;_t_*_%::::;::::I:::::gz:::l:::::;tj;uOO%
S e O e o L
BouTt || _JO/ PG VLR TS O N N G 0
O s T ST T o
H FV!VD! H H R!EV! H
(DIR = Low) (DIR = High)
Ver. CEB
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Low)

High, ST3

Panasonic

(ST1 = High, ST2

3.Each phase current (Timing chart) (continued)

4) W1-2 phase excitation (16-step sequence)

OPERATION ( continued )

N XX X I XX I
o o O o o o o o
o o o O o o o o o N o
— N -~ o~ ~— — - mV ~—
T T T T At .9
............. [t I A Sy Rl it it H S i R TTTTITTTTTU .-..._.-._..r..f-.f-._-.-.r.-" 1T
T N RS IR ST AN
© IR R R I R | H © 1 I N T
T LA ST T AR R S N O T (. I RIS S I O
R S Ay . S B e, X
T b L Y 0 h L
~— i 1 T T R A B | ~— i 1 T I R R B N
--- b p-id--dr-r--r--d4- -t e A F broro-ro-de-oro -t -
A : L 1 1 : [ [ i
T L ] ] DS AN T O S IO SO O Y I (RS [
t
™ ™ _ _ P
o — X '
P “deodeoepe Srbebetes et & —t -t
- | s L Lo - | ot
AN SN S SN NN TR U SO N NN NN S S NN i I
— H H HE — |
- [ . I — [ |
-—— .l.ll -——— - - —————— -—- - -—— ——- ¢lvl—l|
o I 1 1 1 . o 1 T
—_ —
2 = o
— P R B w — | ' i
o L L b Lo a - o " ot
. [ B . A I B +- W 1] . | 1 _ ...--."-.T". _
© P NI E Pl oL © “ Pl
. ! Lol i IS S I B S o . ! : S P
~ | i A . U ~ | ! O
i Lo_ili R R I . \ I R T
| ] N | | A | | ol
© t ' " ' I"""_I" " ' :" © ' ' Lo
R e S b e e B i : P e AR ST R o
[To) [ T T I B A | I | [To) 1 . _ _ m_
I U R I S N N S o oeoboad I ! H Lo I
T T T R T N B | 1 T |
= ] [ T T T N I T | ~ ] 1 T |
I Ity B S Sy el B Sy I B R o 1 S Sy e Ity I
™ f [ I R R A | Fo ™ 1 i T ol
e L I b A - [ [N S E N P R
1 [ R N IR S B | T 1 T 1 il
N 1 1 1 1 [ 1 1 1 ._ N 1 1 [t 1 1 ._
S S T o s S e
- [ | N N (A A R N | - [ | 1 [ A |
R - |—-.T.TI:+T_1 bogeoboote T e Fhodoobo-- N M i i
1 I T N A B R A 1 oo "_:"1__:
— — —
5 5 5 5
< 0 0 < e} o}
o < o o < o
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OPERATION ( continue

inued)

hart) (cont
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3.Each phase current (T

step sequence)

2 phase excitation (32

5) 2W1-

(ST3 = High)

132 1

7.28 29 30 31

425262

122,232

718192021

415161

112131

110 11

9

8

7

6

5

4

3

2

1

D

W

DIR

)

Low

(

0%

132 1

72829 30 31

425262

22232

920 21

8

7

6

5

4

3

2

ok i e ) -k -

PHA
IAOUT1
IBOUT1-

REV
(DIR

High)

Ver. CEB

15



Panasonic AN44067A

OPERATION ( continued )
4.Timing chart at change of DIR

(Ex.1) Timing chart at 1-2 phase excitation (DIR : Low — High)

PHA

DIR

A-ch.
motor current

B-ch.
motor current

State : 5 6 7 6 5 4 3
H_I
At change of DIR, the state before the change is held and the operation is continued.

(Ex.2) Timing chart at 1-2 phase excitation (DIR : High — Low)

PHA

DIR [

A-ch.

motor current

B-ch.
motor current

State : 3 4 5 4 3 2 A1
H_I

At change of DIR, the state before the change is held and the operation is continued.
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Panasonic AN44067A

OPERATION ( continued )

5.Home Position function

This LSI has built-in Home Position function to reduce the displacement of motor current state at change of excitation
mode while a motor is driving.

Home Position function , following as the below chart, outputs Low-level voltage to TUIMON pin at the timing when the
displacement of motor current state is minimum at change of excitation mode in case of TEST = High-level input.

At other timing, Home Position function outputs High-level voltage (in case the pull-up resister (recommendation : 100
kQ to 5 V) is connected because TJIMON pin is made with open drain) at TUMON pin.

1) Home Position output timing chart (DIR = Low)
1,2 3,4,56,7,8 9,1011121314151617 181920212223242526272829303132 1,

PHA ﬂ_l'l.l'l_ﬂ_ﬂ_l'U'Lﬂ.lU ULFLIUL[LD.IU L[Lﬂ.lUlﬂ.l]ﬁIlﬂ_ﬂJl[Lﬂ_lm :

IAOUT1

W1-2 phase |

1-2 phase
R R e e T e e S N
s T T T T T T T T ™
_'AOUT1\E E Eai/lBOUTL_E BN EEREEENEEEEREEEE E+100%
2 phase 0%

o,

1 - . : ) - 100%
1 1 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 ] [ 1

- ——————— e e e et
l l l l l l l ' l l l l l l l l l l l l l l l ' l l l l l l l
TJMON ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
T [ M N [ S [y A DU B S Y NS PR B eeala

T T 1 ' 1 v T 1 :' 1 v T 1 v 1 v T 1 v 1 v T 1 ' a v T 1 ' 1 v T ] '

Table Output current of each excitation mode at Home Position = Low (DIR = Low)

2 phase 1-2 phase W1-2 phase 2W1-2 phase
s Half-step oo o o
excitation excitation excitation excitation
Phase A current —100% 0% 0% 0% 0%
Phase B current —-100% —-100% —-100% —-100% —100%
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AN44067A

Panasonic

OPERATION ( continued )

5.Home Position function (continued)

High)

2) Home Position output timing chart (DIR

+1.2,3,4,5,6,7,8,9,10.11,1213 14,1516,17, 1819, 20 21, 22 23, 24. 25 26, 27, 28, 29,30, 31, 32 1

PHA

_——

2W1-2 phase

W1-2 phase

0%

~100%

Half-step

2 phase

High)

Table Output current of each excitation mode at Home Position = Low (DIR
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Panasonic AN44067A

APPLICATIONS INFORMATION

1. Notes

1)

At normal operation I/

Pulse blanking time

This LSI has pulse blanking time (0.7 pus/Typ. value) to prevent erroroneous current detection caused by noise.

Therefore, the motor current value will not be less than current determined by pulse blanking time. Pay attention
at the time of minimum current control.

The relation between pulse blanking time and minimum current value is shown as Chart 1.

In addition, increase-decrease of motor current value is determined by L value, wire wound resistance, induced
voltage and PWM on Duty inside a motor.

Setup current value

Minimum current value

In case of setting less than i g Setup current value
minimum current value
<+
Toe—» Tewm: PWM OFF period
Tewu Tg :Pulse blanking time

2)

Chart 1. RCS current waveform

VREF voltage

When VREF voltage is set to Low-level, erroroneous detection of current might be caused by noise because
threshold of motor current detection comparator becomes low (= VREF/10 x motor current ratio [%] ).

Use this LSI after confirming no misdetection with setup REF voltage.

Notes on interface

Absolute maximum of Pin 19 to Pin 23 and Pin 28 to Pin 33 is —0.3 V to 6 V. When the setup current for a motor
is large and lead line of GND is long, GND pin potential might rise. Take notice that interface pin potential is
negative to difference in potential between GND pin reference and interface pin in spite of inputting 0 V to the
interface pin. At that time, pay attention allowable voltage range must not be exceeded.

Notes on test mode

When inputting voltage of above 0.6 V and below 4.0 V to TEST (Pin 25), this LSI might become test mode.
When disturbance noise etc. makes this LSI test mode, motor output pin might be Hi-Z. Therefore, use this LSI
on condition that TEST pin is shorted to GND or SS5VOUT at normal motor operation.
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Panasonic AN44067A

APPLICATIONS INFORMATION ( continued )

1. Notes (continued)

5) Notes on Standby mode release / Low voltage protection release
This LSI has all phases OFF period of about 140 ps (typ) owing to release of Standby and Low voltage
protection (Refer to the below figure).
This is why restart from Standby and Low voltage protection is performed after booster voltage rises sufficiently
because booster operation stops at Standby and Low voltage protection.
When the booster voltage does not rise sufficiently during all phases OFF period due to that capacitance voltage
between VPUMP and GND becomes large etc., the LS| might overheat. In this case, release Standby and Low
voltage protection at ENABLE = High-level, and restart at ENABLE = Low-level after the booster voltage rises
sufficiently.
Moreover, take notice that state of motor current becomes default position at Standby and Low voltage
protection operation following as 1. Notes No.8.

[At Standby release] . |
STBY Low High
Standby Standby Standby release

Start (At ENABLE = Low)
All phases OFF
(At ENABLE = High)

Ground fault

Motor output | Al phases OFF detection

All phases OFF

'
»'e
>

About 140 ps(typ) About 5.5 ps(typ)

Al
) S50 NN R ——

[At Low voltage protection release]

VM

Low High

Restart (At ENABLE = Low)
All phases OFF
(At ENABLE = High)

Ground fault
detection

Motor output All phases OFF

(Low voltage protection All phases OFF

'
'

¢ »lg >

< P¢ >

About 140 ps(typ) About 5.5 ps(typ)

6) Ground fault protection function
This LSI has built-in ground fault protection function to detect ground fault of motor output pin at board mounting.
As the above figure, ground fault detection function will operate after release of Low voltage protection and
Standby, and check ground fault of motor output pins. If ground fault is detected, this function makes motor output
all phases OFF and motor operation stop.
If ground fault is not detected, this function makes motor start. However, take notice that LS| might be destroyed
before ground fault protection function operates in case that ASO ( Area of Safe Operation ) of device or maximum
rating are exceeded in a moment.
In addition, this function might not detect ground fault when starting VM at STBY = High-level. It is recommended
that VM is started at STBY = Low-level.
In case of release of ground fault detection, restart LS| after inputting low voltage to STBY pin or making VM
voltage OFF.

7) Notes on release of thermal protection
The release of thermal protection operation will restart after all phases OFF of about 140 ps and ground fault
detection operation as 1. Notes No.5, 6.
Moreover, take notice that the state of motor current will become default position after release of thermal
protection operation as 1. Notes No.8
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Panasonic AN44067A

APPLICATIONS INFORMATION ( continued )

1. Notes (continued)

8) Default of motor current state
Default of motor current follows as the below figure after release of Low voltage protection, Standby and thermal
protection on each excitation mode.

Table default position of each excitation mode

Excitation mode Defau:ne;:zctrical
2 phase excitation (4 step) —45¢°
Half-step (8 step) 0°
1-2 phase excitation (8 step) 0°
W1-2 phase excitation (16 step) 0°
2W1-2 phase excitation (32 step) 0°

AOUT1 current

Default : 0° —
Default of Half/
1-2/W1-2/ D
2W1-2 phases
excitation

Default : —45° —» (O
Default of 2 phase excitation

BOUT1 current

DIR = High

9) PHA input signal and DIR input signal
The set/hold time of PHA and DIR input signals, PHA input minimum pulse width (High/Low) are shown as the
below figure.
Input signals after securing set/hold time.

PHA /
cl o B A B
|<—><—>|
DIR x, *
Period Contents Time
PHA input minimum pulse width (High) 5 ps or more
B PHA input minimum pulse width (Low) 5 ps or more
C DIR set time 2 ps or more
D DIR hold time 2 us or more

21
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Panasonic AN44067A

APPLICATIONS INFORMATION ( continued )

1.Notes (continued)

10) PHA input at ENABLE = High
As the below figure (Ex. 1-2 phase excitation), when inputting PHA at the time of motor stop and ENABLE = High
(All phases are OFF — Motor current = 0 A), the setup value of motor current will proceed at PHA input.
Therefore, in case of restart at ENABLE = Low, take notice that the position of restart is where the current state
just before motor stop gains PHA input.

Ex.) 1-2 phase excitation

SO 11 e e g

N
n
w
N
[6)]

o

w
N
[6)]
»
~
[e0]

— b L T8 AT Hn
A-ch. J
motor current] | 7| L‘ H - Lu I—‘JH
L 1.4 .
ENABLE Low High | oW
H—j
Motor stop

In spite of stop at state[6] , because PHA is input at ENABLE = High,
the motor will restart after ENABLE = Low at state [3].

e JTUUUUUUUUUUUL UL

R e
won [T TLLL 1] IRENREENS
Sl G
ENABLE Low [T Tk 11 ow

In spite of stop at state [6] , because PHA is not input at ENABLE = High,
the motor will restart after ENABLE = Low at state [6] just before stop.
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Panasonic AN44067A

APPLICATIONS INFORMATION ( continued )

1. Notes (continued)

11) Notes on RCS line

Take consideration in the below figure and the points and design PCB pattern.

(1) Point 1
Design so that the wiring to the current detection pin (RCSA/RCSB pin) of this LSI is thick and short to lower
impedance. This is why current can not be detected correctly owing to wiring impedance and current might not
be supplied to a motor sufficiently.

(2) Point 2
Design so that the wiring between current detection resister and connecter GND (the below figure Point 2) is
thick and short to lower impedance. As the same as Point 1, sufficient current might not be supplied due to
wiring impedance. In addition, if there is a common impedance on the side of GND of RASA and RCSB, peak
detection might be erroroneous detection. Therefore, install the wiring on the side of GND of RCSA and RCSB
independently.

(3) Point 3
Connect GND pin of this LSI to the connecter on PCB independently. Separate the wiring removed current
detection resister of large current line (Point 2) from GND wiring and make these wirings one-point shorted at
the connecter as the below figure. That can make fluctuation of GND minimum.

Current limit
Point 2 detection resister
\l W Pomtt |

RCSA/RCSB

Connecter GNDC

LSI

4

Point 3

GND

12) A high current flows into the LSI. Therefore, the common impedance of PCB can not be ignored. Take the
following points into consideration and design the PCB pattern for a motor. Because the wiring connecting to VM1
(Pin 17) and VM2 (Pin 1)of this LSl is high-current, it is easy to generate noise at time of switching by wiring L.
That might cause malfunction and destruction (Figure 2). As Figure 3, the escape way of the noise is secured by
connecting a capacitor to the connector close to the VM pin of the LSI. This makes it possible to suppress the
fluctuation of direct VM pin voltage of the LSI. Make the setting as shown in Figure 3 as much as possible.

Low spike amplitude

due to capacitance
between the VM pin

/\ - and GND pin -
e N
e #
My—
L
VM GND
LSI
—=c
RCS
GND
Figure 2. No recommended pattern Figure 3. Recommended pattern
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Panasonic AN44067A

APPLICATIONS INFORMATION ( continued )

1. Notes (continued)

13)

14)

LSI junction temperature

In case of measuring chip temperature of this LS|, measure the voltage of TUMON pin (Pin 3) and estimate the
chip temperature from the data below. However, because this data is technical reference data, conduct a sufficient
reliability test of the LS| and evaluate the product with the LSI incorporated.

TJMON pin temperature characteristics

VBE[V]
A

AVBE / Atemp = —1.86 [mV / °C]

» Temp[°C]
0 150

Speed of supply and cut of power

When supplying to VM pin (Pin 1, 17) , set the rise speed of VM voltage to less than 0.1 V/us and fall speed to
less than 0.1 V/us. If the speed of rise and fall of power supply is too rapid, that might cause malfunction and
destruction of the LSI. In this case, conduct a sufficient reliability test and also check a sufficient evaluation for a
product.

Supply voltage
“ppy g VM

less than 0.1 V/us, rise less than 0.1 V/ps, fall

Time
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AN44067A

PACKAGE INFORMATION ( Reference Data )

Package Code:HSOP034-P-0300A

unit:mm

14.00+0.10 AREA OF NO RESIN FLASH
690
(9,43 (1.00)
34 1 ‘
BAAAAAAAAAHAAARAAE
ip
I I I [
ip] o | = - ip] —
A B [ R e .
Yyl e \
O o) —
NS { 0" to &
ﬂ oHHooabbd HHHHHHHW Uo0E010
060 0.30+0.05
@016 M)
3 X
= o]
- £
AR
G ’ L 1
g gddududabu — S/ W =
=00 | 2
(@)
SEATING PLANE SEATING PLANE
Body Material : Epoxy Resin
Lead Material : Cu Alloy

Lead Finish Method : Pd Plating
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